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H.  THE TEXTILE, APPAREL, AND LEATHER INDUSTRIES  

         

 

H01.  Introduction 
 
H01.01  The output data and estimates 
 In the 1911 censuses, the textile and non-leather apparel industries are covered by categoria 
6.  Classi 6.1-6.7 cover the six major fibers (silk, cotton, wool, hemp, linen, and jute) and a residual 
(other fibers, including artificial ones); each classe typically has four sotto-classi, covering 
respectively initial processing, spinning (including rope-making), weaving, and dyeing.  Classe 6.8 
covers “special textiles” (ribbons, knits, lace, nets, felts including hats, waterproof textiles, and the 
like); and classe 6.9 covers the manufacture and maintenance of finished textile products.  Beyond 
that, the Censimento industriale includes only the usual straddle category (classe 6.ω); the 
Censimento demografico instead exceptionally includes two further classi (6.10-11), covering 
respectively the working of various fibers (non-specialized processing) and of unspecified fibers. 
 The 1911 censuses cover the leather industry in classe 3.6, part of the broad group working 
vegetable and animal products other than textiles (categoria 3.); the corresponding nine sotto-classi 
cover, respectively, the working of (animal, human) hair and feathers, tanning, embossing and the 
like, footwear, gloves, accessories, saddlery and industrial belting, furs, and a residual covering the 
working of gut, taxidermy, and sponges. 
 In the ISIC, division 32 covers textiles, wearing apparel, and leather; it comprises four major 
groups, as footwear is separated out from other apparel.  Overall, census categoria 6. and classe 3.6 
together correspond closely to division 32; the most significant differences appear to be that the 
1911 censuses include maintenance and repair services (in sotto-classe 6.95 and apparently in 3.64 
as well), which the ISIC considers personal and household services (9511, 9520), and exclude hats 
made of willow shavings and of straw, counted with other shavings and straw ware in sotto-classi 
3.19 and 3.22.  In addition, the 1911 censuses include the initial manufacture of synthetic fibers (in 
sotto-classe 6.71), which the ISIC places in the chemical group (3513), mattress-making (in sotto-

classe 6.93), which the ISIC places in the furniture industry (3320), and such fringe activities as the 
manufacture of umbrellas (in sotto-classe 6.94) and the working of hair, feathers, gut, etc. (sotto-

classi 3.61 and 3.69), which the ISIC includes primarily in residual group 3909 (also 3851 and 
3902, for surgical gut and gut musical string).  With these provisos, categoria 6. corresponds 
specifically to major groups 321, textiles, and 322, wearing apparel except footwear, but with the 
exclusion of leather apparel and accessories; classe 3.6 in turn corresponds to ISIC major groups 
323 (leather, except apparel and footwear) and 324 (footwear), but with the inclusion of leather 
apparel and accessories. 
 For present purposes, the textile, apparel, and leather industry group is defined as in the 
1911 censuses (categories 6 and 3.6), but with the inclusion of shavings and straw ware (3.19 and 
3.22, which appear to refer primarily to hats and related braid); in the large, therefore, it 
corresponds essentially to the industry group as defined by the ISIC, with the significant addition of 
the corresponding repair services (and minor items such as the initial manufacture of synthetic 
fibers, which was then just getting under way, the manufacture of hair and feather products).  The 
internal subdivisions of the industry again tend to follow those of the 1911 censuses, primarily 
because the latter tend to reflect the identity of the raw material, to which the present time series 
estimates are inevitably tied. 
 In the virtual absence of direct evidence on output, the time series which trace the output of 
this industry group are estimated ad hoc, typically by first estimating either raw material 
availabilities or final consumption, and then working forward or backward through the production 
sequence allowing for international trade. 
 A first group of 34 series covers the textile industry, that is, the production of yarn and cloth, 
by fiber and stage of production, to the exclusion of the further transformation of cloth into finished 
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goods.  Cloth includes knits (and rope and rugs, also obtained directly from yarn) as well as woven 
goods strictly defined; and dyeing is normally subsumed under spinning or weaving. 
 Cotton processing is represented by two series, for spinning and weaving, derived from raw 
material consumption (imports plus domestic production of raw cotton).  To allow for quality 
change, production is measured by the length (rather than the weight) of the yarn spun and woven; 
the average count in final consumption is estimated for a benchmark year and assumed constant, so 
that changes in the composition of output can be inferred from changes in the composition of 
international trade. 
 Wool processing is represented by ten series, covering cleaning (of domestic wool, and of 
imported wool), reclaiming, carding, combing, spinning (of woolen yarn, and of worsted yarn), and 
weaving (of covers and rugs, of other woolens, and of worsteds).  Consumption is estimated by 
extrapolating benchmark data on the sheep herd on the basis of the relative yield in stock-raising 
and herding, and then allowing for international trade and reclaimed wool.  The shares of covers 
and rugs, hats, cloth, and extraneous uses in final consumption are estimated for a benchmark year 
and assumed constant, so that the output mix is again taken to vary with international trade; the 
further distinction between woolens and worsteds is based on occasional data on the spindles 
devoted to each type of yarn. 
 Silk processing is represented by eight series, covering cocoon drying, silk reeling, 
throwing, dyeing, and weaving, and waste combing, spinning, and dyeing.  Benchmark figures on 
the number of looms and the share of mixed cloths in output yield initial estimates of cloth output 
(measured by its all-silk equivalent), dyed silk output, and dyed silk consumption.  The share of 
mixed cloths in output is extrapolated on the assumption that their share in consumption varied with 
the relative price of dyed silk; the output and consumption series themselves are estimated by 
interpolating the available benchmarks with the aid of anecdotal evidence.  The output of the earlier 
stages of production (throwing, reeling, cocoon drying) is then estimated by working backward 
from the weaving of dyed silk, allowing for the harvest fluctuations captured by contemporary 
output estimates.  Waste processing is estimated from scattered direct evidence, the supplies 
implied by the estimates of silk production, and the consumption implied by the estimates of mixed 
cloth output. 
 Jute processing is represented by three series, covering combing, spinning, and weaving.  
Output is estimated directly from international trade, as the fiber was not produced in Italy. 
 Linen processing is represented by four series, covering the output of combed fiber, tow, 
yarn, and cloth.  Raw material supplies are estimated by interpolating the few benchmarks of fiber 
output, deducting estimates of the fiber absorbed by non-marketed household production, and 
allowing for international trade. 
 Hemp processing is represented by five series, covering the output of combed fiber, tow, 
yarn, cloth, and rope.  The available benchmark fiber output figures are converted to benchmark 
estimates of final consumption, which are then extrapolated on the assumption that the consumption 
of hemp and its substitutes (jute, linen, and cotton in the early decades, and jute alone in the later 
ones) followed a damped version of the construction cycle.  The final consumption figures so 
obtained are again reduced by estimates of non-marketed production, and the industrial output 
series are then obtained by working back through the production sequence. 
 Artificial silk processing is represented by two series, for yarn and cloth.  Output is 
estimated from scattered yarn production data and international trade in yarn. 
 A second group of 14 series covers the apparel industry, here restricted to the production 
and maintenance of cloth goods and other non-leather apparel; it includes both cloth “wearing 
apparel” (ISIC category 322) and other “made-up textile goods” (ISIC category 3212, oddly in 321, 
textile manufacture), as well as their maintenance (which the ISIC includes, as noted, in the 
services). 
 The production of finished textile goods is represented by seven fiber-specific series, each of 
which is obtained from the corresponding cloth consumption by deducting a fiber-specific 
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allowance for the likely share of total processing performed by households rather than by industry.  
Cleaning and repair are represented by a single further series; value added in 1911 is estimated from 
the census data, and extrapolated on the basis of past purchases of final goods. 
 The production of hats and related materials is represented by six series, covering felts, wool 
caps, wool hats, fur hats, straw hats, and straw braid.  Output and consumption are estimated for a 
benchmark year; hat consumption is extrapolated by analogy to that of (wool and silk) cloth 
consumption, and the output of hats and intermediates is obtained by allowing for international 
trade. 
 A third and final group of seven series covers the leather industry group.  Two series refer to 
the production, and maintenance, of footwear; another two, to the production of gloves, and of other 
leather goods; two more, to the production of fur products, and of hair and feather products; and the 
seventh, to the production of leather by tanning hides.  In all cases data are scarce; the final-
products series are all obtained by extrapolating an initial consumption benchmark and deducting 
net imports, the leather series by deducting net imports from the leather consumption implied by the 
leather-goods production estimates. 
 
H01.02  The employment data and value added estimates 
 The disaggregated estimates of value added at 1911 prices are typically obtained from the 
estimates of output and estimates of value added per unit of output based either on output and input 
prices or on direct evidence of processing costs. 
 The estimates of value added in 1911 sum to 185.9 million lire for cotton, 86.9 million for 
wool, 125.3 million for silk, 8.5 million for jute, 9.4 million for linen, 10.2 million for hemp, and 
2.1 million for artificial silk, for a total of 428 million lire in textiles; 175.3 million lire in the 
manufacture of finished textile goods, another 27.1 million in their maintenance, and 67.9 million 
lire in hats and related products, for a total of 270 million lire in non-leather apparel (243 million 
excluding maintenance, as in the ISIC); and 330 million in leather and leather products (224 
million, excluding maintenance). 
 The corresponding census data are transcribed in Table H.01.  There is a wide discrepancy 
between the two census totals, as the Censimento industriale counts .67 million people in textiles 
and non-leather apparel (categories 6, 3.19, and 3.22), and .12 million in leather (category 3.6), and 
the Censimento demografico 1.46 million in textiles and non-leather apparel and .38 million in 
leather; most of the discrepancy is traceable to large-scale artisanal and domestic employment in 
traditional activities.  Overall, the present estimates of value added and the higher census totals 
yield averages of about 475 lire per person in textiles and non-leather apparel, and 875 in leather; 
the discrepancy reflects the preponderance of women and children in textile processing, and that of 
adult males in leather processing. 
 Within textiles, in particular, the actual employment and labor force corresponding to the 
disaggregated estimates are usually known only within fairly loose limits, for two reasons.  First, 
while the initial preparation, spinning, weaving, and dyeing of textile fibers are covered by the 
fiber-specific categories 6.1-6.7, the production of special textiles (including ribbons and the like, 
knits, tulle, felt, and so on) is collected in category 6.8.   Second, even the Censimento demografico 
here includes two straddle categories, spanning 6.1-6.8 and 6.1-6.9 (finished goods), respectively.   
 In the Censimento demografico, categories 6.1-6.7 include 442,800 individuals, of which 
269,500 in preparing and spinning, 153,000 is weaving, and 20,300 in dyeing; 6.8 (special textiles) 
covers 74,500 individuals, of which 18,400 in hats and other felts (6.85-86); 6.9 (finished goods), 
714,600 individuals; and the straddle categories another 125,800.  Since none of these last are 
independent artisans, it would seem that they pertain primarily to textile-making proper (preparing, 
spinning, weaving, and dyeing) rather than to the more typically artisanal production of finished 
goods.  These 125,800 in the straddle categories are 25.2% of the 498,900 in categories 6.1-6.7 and 
6.8 excluding felts; a simple proportional distribution of the former among the latter would thus 
increase the estimated labor force in each of the relevant groups by 25.2%, to 337,500 in preparing 
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and spinning, 191,600 in weaving, 25,400 in dyeing, and 70,200 in special textiles other than felts.  
Summing weaving and special textiles other than felts, finally, one obtains a total for cloth 
production of 261,800 individuals, or 71.1% more than those in the fiber-specific categories for the 
transformation of yarn into textiles.  In the absence of evidence with which to devise meaningfully 
different correction factors for the different fibers, these global averages of 71.1% in weaving and 
25.2% in preparing, spinning, and dyeing will be applied below directly to the fiber-specific labor 
force figures. 
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H02.   Cotton 
 
H02.01  Introduction 
 The 1911 census assigned the cotton industry to category 6.2, subdivided into separate 
categories for initial processing, spinning, weaving, and dyeing.  The industry is here grouped into 
two broad stages:  the transformation of raw cotton into (grey, bleached, and dyed) yarn, and the 
transformation of yarn into finished cloth (in preference to grey cloth, since much more cloth was 
traded bleached, dyed, or printed than grey).  For simplicity, all textiles are here subsumed under 
“cloth.” 
 The present production estimates are built up from a handful of figures on the domestic output 
of raw cotton, and the abundant statistics for international trade.  Annual estimates of raw cotton 
production are obtained by interpolating the available benchmarks (themselves often derived from 
data on planted acreage) with an eye to the relative price of cotton.  The sum of domestic output and 
net imports yields estimates of raw cotton consumption, which in turn yield preliminary estimates of 
yarn production, and thence, allowing for trade in yarn, of cloth production.  These preliminary 
estimates are all in units of weight, and accordingly mask the changes in the product mix in the 
direction of progressively higher quality goods. 
 Production is therefore measured also by the length of the yarn spun and woven; since value 
added in yarn and cloth production seems much more nearly constant per unit of length of yarn spun 
and woven than per unit of weight, these length measures are essentially weight measures corrected 
for quality change.  In the absence of reliable successive measures of the average count spun or 
woven, a single observation is extrapolated to the other years on the simple assumption that the 
average count in final consumption remained constant, so that the changes in the average count spun 
and woven reflect only the relatively well-documented changes in the average count (and market 
share) of the yarn traded internationally as yarn or as cloth. 
 Real value added is here indexed by these length series.  Since these grow faster than the 
corresponding weight series, the present indices tend to overstate the industry’s growth to the extent 
that some (minor) components of value added were actually weight-related rather than length-related.  
On the other hand, the assumption that the average count in consumption remained constant over time 
may well build a slight downward bias into the present length series, since an upward drift in the 
quality consumed in step with rising incomes is not unlikely (nor is it inevitable, however, as new 
consumers may be entering the market at the bottom of the quality range).  On balance, therefore, it 
does not here seem worth abandoning the present simple physical-quantity index in favor of a 
weighted combination of the weight and length series. 
 Value added is estimated primarily from the allowances for the cost of specific 
transformations indicated by the Atti C.C.V.D. and the Movimento commerciale.  These 
transformation costs are then reduced by crude estimates of the cost of ancillary materials, and by fuel 
costs estimated from the census data on power in use.  Since the industry is represented by only two 
time series, which trace the length of (undoubled grey) yarn spun and woven, the approximate amount 
of further processing (the doubling of yarn, the bleaching and dyeing of yarn and cloth) is captured 
only by the value added estimates for 1911; the relative amount of such processing is thus implicitly 
assumed constant over time. 
 
H02.02  Output:  raw cotton 
 Evidence of domestic raw cotton output is relatively scarce.  Correnti and Maestri (1864), pp. 
412, 454, indicated a pre-Civil War output norm of 4,200 tons p. a. (with twice that amount of seed), 
and noted a very considerable increase in recent years.  Dell’Acqua (1865), p. XXIV, indicated a 
current output of 33,333 tons.  The Relazione agricoltura, vol. 1, p. 332, indicated that cotton was 
grown on 88,080 hectares in 1864 and 34,570 in 1873; the corresponding outputs (presumably of 
unginned cotton) were given as 62,310 and 18,023 tons, respectively, but the great variation in the 
implied yield across different provinces casts some doubt on the significance of these figures.  Todaro 
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(1878), p. 12, quoted unpublished official data indicating that the provinces of Bari, Caltanissetta, 
Catania, Girgenti, Lecce, and Potenza had 14,300 hectares under cotton in 1877 (against 55,300 in 
1864 and 29,200 in 1873).  Ellena (1880), p. 56, recalled the 1864 and 1873 output figures; allowing 
60% of the reported output for seed, he estimated net output in 1873 at 7,000 tons (and 25,000 tons, 
implicitly, in 1864), and noted that it had since declined to 5-6,000 tons p. a.  The Bollettino agrario 

1887, p. 230, listed the cotton acreage in the six provinces considered by Todaro in 1873 (in round 
figures totaling 27,500 hectares) and 1886 (figures totaling 9,017 hectares), and noted that the 
disaggregated figures imply a decline of over 18,483 hectares between these two years.  In 1902, the 
Industria cotone, p. 6, quoted the 1864 and 1873 acreage and unginned output figures (and the 
corresponding net outputs as computed by Ellena) citing the Relazione agricoltura, and an 1886 
acreage figure of 16,000 hectares, with an output of 13,300 tons of unginned cotton and 5,300 tons net 
of seed, citing the Bollettino agrario.  These same figures for 1886 had appeared a few years earlier, 
without any indication of their source, in the Notizie cotone, p. 3; the acreage figure, at least, appears 
to have been obtained by deducting the six-province decline given by the Bollettino agrario from the 
aggregate acreage indicated for 1873 in the Relazione agricoltura, thus implicitly assuming that the 
cotton acreage in the other provinces had in fact remained constant.  The Industria cotone, p. 6, also 
indicated that cotton cultivation had since virtually disappeared; a few years later, the Riassunto 

industriale, vol. 1, p. 168, citing a source prepared for the 1900 Paris exhibition, indicated that current 
output averaged just 3-400 tons p. a.  In 1911, finally, the average acreage under cotton is said to have 
equaled some 4,500 hectares (Autarchia cotoniera, p. 68). 
 The present estimates of domestic cotton output are presented in Table H.02, col. 1.  Cotton 
was planted in May-June and harvested near the end of the year and into the following January, 
February, or even March (Coltivazione cotone, p. 53); the present figures refer the crop to the year in 
which it was planted.  The pre-Civil War norm of 4,200 tons cited by Correnti and Maestri is here 
attributed to 1860; and 300 tons are attributed to 1899, following the indications in the Industria 

cotone and the Riassunto industriale.  Other benchmarks are based on cultivated acreages of 88,100 
hectares in 1864, 34,600 in 1873, 16,100 in 1877 (obtained as the 14,300 hectares indicated for six 
provinces by Todaro, plus an allowance for the other provinces equal to one third of their 5,360 
hectares in 1873), 10,100 in 1886 (obtained as the sum of the 9,017 hectares indicated for six 
provinces in the Bollettino agrario, plus an allowance for the other provinces equal to one fifth of 
their acreage in 1873), and 4,500 in 1911.  The corresponding outputs are estimated on the basis of 
.233 tons per hectare, which corresponds to the (unweighted) average yield in 1929-38, excluding the 
years of bad weather 1931-33 (Autarchia cotoniera, p. 68; Approvvigionamento cotone 1938, pp. 
3-4).  The resulting output figures are 20,500 tons for 1864, 8,100 for 1873, 3,800 for 1877, 2,400 for 
1886, and 1,000 for 1911.  The figure for 1864 is about a fifth below Ellena’s estimate; but it is 
consistent with the reported output of unginned cotton if seed accounted for 67% of that (as assumed 
by Correnti and Maestri), rather than just 60% (as assumed by Ellena).  A net yield in excess of .280 
tons per hectare, as implied by Ellena’s figure, is not impossible; but it seems highly unlikely, since in 
1929-38 the realized yields were below that figure in every year but one (1934, when only 3,000 
hectares were under cotton; on the much expanded acreage planted in 1937, only .200 tons per hectare 
were expected, Autarchia cotoniera, p. 68).  Ellena’s estimate for 1873 is instead revised upward; 
since the reported output of ostensibly unginned cotton includes a figure of just 3,800 tons from the 
15,700 hectares in the province of Lecce (a yield of .240 tons per hectare, which would be reasonable 
if the output were net of seed), the present revision does not seem unwarranted.  The present estimate 
for 1886 is less than half the official estimate, as the acreage (16,000 hectares) and unit yield (.330 
tons per hectare) of the latter were reduced by 37% and 30%, respectively. 
 The estimates of domestic raw cotton output in other years are obtained by linear interpolation 
between the above benchmarks, with some modification to reflect major price movements.  The latter 
are indicated by col. 2, obtained as the ratio of the raw cotton prices in Mitchell and Deane (1962), p. 
491, to the price of soft wheat in the Sommario, p. 173 (assumed equal in 1860 and 1861), corrected 
for the the lire price of gold (ibid., p. 172).  Output is thus assumed to grow by 4,075 tons p. a. during 
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the rapid price run-up from 1860 to the 1864 peak, and then to decline by 3,333 tons p. a. during the 
ensuing run-down from 1864 to 1867, slowing to 400 tons p. a. from 1867 to 1873.  In 1873-77 and 
1877-86, the annual declines equal 1,075 and 156 tons, respectively.  From 1886 to 1899, output is 
assumed to drop by 300 tons p. a. in 1891-92 and again in 1897-98, in conjunction with the major 
price declines, and 100 tons p. a. in other years.  After 1899, output is assumed to grow by 100 tons 
p. a. to 1,000 tons in 1906, and then to remain unchanged; by then, domestic output was so small a 
part of aggregate raw cotton consumption that the likely errors in the present estimate can be assumed 
immaterial. 
 
H02.03  International trade:  raw cotton and yarn 
 Table H.02, col. 3 transcribes the net imports of raw cotton.  The present figures include 
carded cotton, cotton wool, and cotton waste, which were separately counted until 1877, from 1878, 
and from 1907, respectively.  The cotton waste figures, in particular, indicate that most of Italy’s 
gross exports of “raw cotton” were in fact cotton waste (8,075 tons p. a. in 1909-13, against 93 of raw 
cotton and 406 of cotton wool), at least in later years; until 1894, however, raw cotton was imported 
duty-free, and commercio speciale imports and exports include a good deal of transit trade (Industria 

cotone, p. 7; Notizie cotone, p. 4).  Moreover, the relative magnitudes of raw cotton imports (over 
194,000 tons p. a. in 1909-13) and cotton waste exports suggest that only about one third of the waste 
generated by the processing of imported raw cotton was exported (given a weight loss in spinning of 
13%, Enciclopedia italiana, vol. 11, p. 740; Movimento commerciale 1913, p. XCII; also Industria 

cotone, p. 24); and much of the rest appears to have been reprocessed and spun (Industria cotone, p. 
12).  Net imports of raw cotton (and waste) thus appear to measure the raw material supplied to 
domestic industry better than gross imports even after the tariff on raw cotton virtually eliminated 
re-exports from gross exports. 
 In 1860, the net import figure in col. 3 is the sum of those reported for the North (14,861 tons), 
Tuscany (73 tons), and the South excluding Sicily (1,044 tons, none of it apparently from Sicily: 
Movimento commerciale provincie toscane 1859 e 1860, pp. 169, 180-181, 217; compare 
pp. 200-201), less an allowance of 1,000 tons for Sicilian net exports (half the output reported in 
Correnti and Maestri, 1864, p. 412); in 1861, it is the reported figure, less an allowance of 1,000 tons 
for Sicilian net exports.  The net imports of the Roman provinces, excluded by the figures in col. 3 
through 1870, are considered negligible; those of the Venetian provinces, excluded through 1866, are 
assumed below to equal 5% of the Kingdom’s aggregate consumption, as suggested by those 
provinces’ share of Italy’s spindles in 1876 (Ellena, 1880, p. 60; this figure seems compatible with the 
252 tons of net imports recorded for the last two months of 1866). 
  Col. 4 transcribes the net imports of yarn, in units of weight, as calculated from the Movimento 

commerciale (categories 348-358 in 1913).  The present figures include the temporary imports and 
corresponding re-exports excluded from the commercio speciale (yarn imported to be dyed, and 
exported dyed yarn, in 1878-1913; yarn imported to be woven into mixed textiles of silk and cotton, 
in 1889-99).  In 1861-66, the present figures are the reported amounts increased by 5%, to allow for 
the net imports of the Venetian provinces (given that this was their appropriate share both of Italy’s 
looms and weavers, and of Italy’s spindles, as noted above); other omitted net imports are assumed 
negligible. 
 Col. 5 transcribes the estimated net imports of yarn, in unit of length.  The ratio of length to 
weight is given by the count, which equals the multiples of 1,000 meters per half kilogram in the 
French system (Nf) used by the Movimento commerciale.  The present estimates are accordingly 
obtained as the sum of the products of the disaggregated quantities in units of weight (increased by 
5% in 1861-66, like those in col. 4), and twice the corresponding class-specific average counts.  The 
latter are normally set equal to the mid-point of the indicated range (e.g., 25 for 20 to 30) and five 
units above or below the indicated lower or upper bounds (e.g., 65 for over 60); however, the 
averages for those under 20 (to 1878) and under 10 (from 1879) are set equal to 12.5 and 7.5, 
respectively. 
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 Doubled yarn is treated just like single yarn, on the presumption that the indicated count is that 
of the component single threads.  In his report on cotton prices in 1913, C. Rasini affirms the opposite 
(i.e., that the count refers to the doubled thread, so that the count of the components is twice as high if 
they are two, thrice if three, and so on; Atti C.C.V.D. 1913-14, p. 200); but the present interpretation 
seems warranted by a number of considerations.  First, it seems to correspond to common usage 
(Enciclopedia italiana, vol. 11, p. 704).  Second, it is confirmed by the market prices quoted by C. F. 
Ferraris in his report on cotton prices for 1906 and 1907, and derivatively by the unit values he 
proposed (Atti C.C.V.D. 1906-07 and 1907-08, pp. 383-384, 513-514; Rasini, in contrast, seems to 
have relied altogether less on empirical observation and more on deductive logic).  Third, it is 
confirmed by the tariff structure, which would otherwise yield negative protection on doubled yarn (in 
1913, for example, the tariff per quintal equaled 30 lire for single grey yarn of 30 to 40 Nf and 60 for 
that over 60 Nf, and 45 lire for doubled grey yarn of 30 to 40 Nf).  Fourth, it is confirmed by the 
structure of trade.  On the present interpretation, early in this century Italy generally exported lower 
counts and imported higher ones; on the opposite one, it would have exported as doubled yarn high 
counts which it was instead importing as single yarn (even though single yarn was not imported to be 
doubled and re-exported, as there is no such category in the temporary import figures).  Bleached or 
dyed yarn, in turn, is considered equivalent to grey; since the Movimento commerciale allows a 
constant increase in value per quintal for bleaching and for dyeing regardless of count (in 1907 as well 
as in later years), the attendant weight changes per linear unit are presumed negligible. 
 When the source data are insufficiently specific, the average count is estimated directly, as 
follows.  In 1861-66, single grey yarn listed only as under or over 45 is assigned an average of 15 Nf 
for imports and 19 for exports, by analogy to the estimates for 1867.  In 1861-77, doubled grey yarn is 
allowed 27 Nf for imports and 17.5 for exports, and (all) bleached or dyed yarn is allowed 20 Nf for 
imports and 16 for exports, by analogy to the estimates for 1879.  In 1878, imported bleached or dyed 
single yarn is allowed 14 Nf, and (all) doubled yarn 26 Nf, again by analogy to the estimates for 1879.  
In 1878-98, unspecified exported yarn is allowed 15 Nf for single yarn and 17.5 for doubled yarn, by 
analogy to the estimates for 1899.  In 1879-1902, the unspecified temporary imports and re-exports of 
yarn imported to be dyed are allowed 20 Nf, by analogy to the estimates for 1878 (which also allow 
20 Nf to the small quantity of unspecified yarn).  In 1888-1913, sewing thread is allowed 70 Nf for 
imports and 45 for exports, and cotton cords and fishnets are allowed 15 and 70 Nf, respectively, as 
suggested by their unit values in 1907.  In 1889-99, the yarn imported temporarily to manufacture 
mixed cloths of cotton and silk is allowed 65 Nf, by analogy to the estimates for 1900 ff., when these 
figures are included in the commercio speciale.  In 1889-1913, imported vicuña yarn is allowed 10 Nf 
for single yarn and 7.5 for doubled, by analogy to the estimates for 1888; unspecified imports after 
1906 are assumed single, by analogy to earlier years.  Exported vicuña yarn is instead allowed 35 Nf, 
as suggested by its unit value in 1911-13 (and 1907), when exports are significant.  In 1892-1913, 
finally, single warps are allowed 25 Nf, and doubled warps 45, by analogy to the estimates for 1891; 
unspecified imports after 1906 are assumed doubled, by analogy to earlier years. 
 
H02.04  International trade:  textiles 
 Col. 6 transcribes the net imports of cloth (and other textiles) in units of weight, as calculated 
from the Movimento commerciale.  These figures are the sum of eight different groups of 
commodities, which normally appear both as imports and as exports; the net flows are transcribed in 
Table H.03.  The first group (col. 1) covers standard grey, bleached, dyed and printed cloth 
(categories 359-372 in 1913); it is much the most important, dominating the path of the aggregate 
with a swing from about 10,000 tons of net imports p. a. around 1870 to 47,000 tons of net exports in 
1913, and the one documented in greatest detail, at least in the later decades (when it is disaggregated 
into 114 sub-categories, including 12 quality-specific ones for each of the nine major categories).  The 
second group (col. 2) covers other cotton products (embroidered and brocaded cloth, muslin, tulle, 
velvet, knits, ribbons, trimmings) specified in less internal detail (categories 373-397, totaling 51 
sub-categories, in 1913); these represent some 600 tons of net imports p. a. around 1870 and 1,000 
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tons in 1913.  In 1864-77, part of the imported tonnage is estimated by dividing the reported value 
figures by the unit values of the other goods in the same categories.  The third group (col. 3) covers 
mixed textiles (with up to 12% silk or 50% wool; categories 398-401 in 1913), separately specified in 
the cotton trade statistics from 1888; these represent some 300 tons of net imports in that year and 700 
tons of net exports in 1913.  For simplicity, these are here included as if they were all cotton.  The 
fourth group (col. 4) covers the small amounts of final consumption goods (categories 402-406 in 
1913), which represent negligible trade around 1870 and some 1,000 tons of net exports in 1913.  
Together, these first four groups cover the commercio speciale trade in cotton textiles.  The fifth 
group (col. 5) covers the temporary imports and subsequent re-exports of cotton textiles imported to 
be processed (bleached, dyed, embroidered, etc.); these yield a few hundred tons of net imports when 
they first appear, in 1878 ff., and then dwindle to usually negligible levels. 
 The remaining groups refer to mixed textiles of cotton and silk or wool, covered by the trade 
statistics for the latter products; for simplicity, these too are included here as if they were all-cotton.  
The sixth group (col. 6) covers the mixed textiles of 12-50% silk included in the commercio speciale 
trade in silk textiles (categories 489-492, 501-502, 507-510, 515, and 516b in 1913).  These represent 
some 70 tons of net imports p. a. around 1870 and 500 tons of net exports in 1913.  The unspecified 
trade in minor categories (including 507-10 before 1906 and 516b before 1899 and, on the export 
side, in 1907-13) is considered negligible.  In 1888-91, mixed braids and ribbons are assumed to 
represent half the reported total of all-silk and mixed braids and ribbons, as suggested by the figures 
for 1892-94.  In 1879-87, this group covers the catch-all mixed silk textiles category (which seems to 
include braids and ribbons) and the very small quantities of mixed silk buttons.  In 1861-77, this 
group covers a similar catch-all category (including significant imported quantities estimated as the 
reported value divided by the unit value of other goods in the same category), plus the small reported 
quantities of mixed braids, ribbons, rugs, buttons, and the like.  In 1878, this group is estimated to 
cover 80% of the aggregate reported trade in filusella textiles (as in 1879, on the assumption that the 
mixed textiles were made overwhelmingly of this material), plus the mixed buttons. 
 The seventh group (col. 7) covers the mixed textiles excluded from the commercio speciale.  
For simplicity, this group consists only of the exports of mixed textiles incorporating temporarily 
imported cotton yarn, included in the temporary trade data from 1889 to 1899 (approximately 100 
tons p. a.); the later figures, included in the commercio speciale, confirm that virtually all of these 
were 12 to 50% silk.  Other mixed textiles were covered by the temporary trade statistics (both for 
temporary imports and re-exports, and for temporary exports and re-imports); but these are so evenly 
balanced as to yield negligible net flows (an average of just one ton of net imports p. a. after 1903, 
when these are kept separate from the temporary trade in all-silk textiles). 
 The eighth and last group (col. 8) covers mixed textiles of cotton and wool included in the 
wool trade data in 1878-87.  In 1879-87, these figures cover the textiles of carded wool and of 
combed wool, with all-cotton warp; these goods, which represent 1,000 to 2,000 tons of net imports 
p. a., appear to be the equivalents of those included in the cotton trade data from 1888.  In 1861-77, 
the main categories for both cotton and wool textiles include those mixed with the other fiber.  The 
relatively high unit value and low quantity of wool textile imports suggest that those with cotton warp 
and wool weft were in fact (already) included among the cotton goods:  wool textiles were valued at 
1,800 lire per quintal in 1877, against 1,200 to 1,600 for the all-wool products and 800 to 1,100 for 
the mixed in 1879; net imports of wool textiles were just over 2,000 tons in 1877 (including those 
estimated as the reported value divided by the unit value of the other goods in the same category), 
against just under 2,000 tons exclusive, and 3,000 tons inclusive, of mixed textiles in 1879.  In 1878, 
on the other hand, the relatively low unit value (1,300 lire per quintal) and high quantity (4,000 tons) 
of wool textile imports suggest that these include those with cotton warps.  By analogy to the 
proportion of these in the corresponding aggregate in 1879-83, the mixed goods are estimated at 37% 
of the reported figure. 
 Table H.02, col. 6 is the sum of the eight columns of Table H.03 corrected to allow for 
changes in the area covered by the Movimento commerciale.  The limited evidence in Ellena (1880), 
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pp. 60, 67, suggests that Sicily, the Venetian provinces, and Rome were the seat of some 5%, 5%, and 
1%, respectively, of Italy’s (equivalent) looms in factories; their shares of the population were some 
10%, 10%, and 3%, respectively (Annuario 1878, pp. 32-33).  Allowing very tentatively for the likely 
relative incomes and shares of aggregate consumption of these three areas, the net imports calculated 
from the available data are here multiplied by 1.25 in 1861, 1.18 in 1862-66, and 1.05 in 1867-70.  
The not unreasonable result of this correction is to eliminate an upward drift of the average share of 
imports in textile consumption across the years 1864-66, 1867-70, and 1871-72. 
 Table H.02, col. 7 transcribes preliminary estimates of the net imports of cloth, measured by 
the length of the yarn they incorporate (treating it, for simplicity, as if none of it was doubled).  Like 
the corresponding yarn import figures in col. 5, these are obtained as the product of quantity data in 
units of weight and estimates of the class-specific average lengths of yarn per unit weight.  The 
underlying groups of goods and weight data are of course those entering col. 6.  As noted above, the 
group which dominates the path of aggregate trade is also fortunately the one documented in greatest 
qualitative detail; but even the class-specific yarn counts attached to the elements of this first group 
are subject to considerable uncertainty. 
 Table H.04 collects the present estimates of the average count of the textiles in the nine major 
categories of the first group (359, 362-364, 367-370, 372), which covers standard grey, bleached, 
dyed, and printed cloth.  As in the case of yarn, the average class-specific count is assumed to be 
invariant to the amount of processing incorporated by the traded product; this limits the number of 
required class-specific estimates of the average count to 12 (one for each of the qualitative 
sub-categories common to each of the nine major categories) rather than 108.  Col. 1 contains the 
letter identifying each sub-category; the better to clarify the logic and limits of the present estimates, 
the sub-categories are here ordered by their estimated average count.  Cols. 2 and 3 transcribe the 
defining features of each sub-category:  the weight of one hundred square meters of cloth, and the 
number of warp and woof threads in a five-millimeter square (e.g., Movimento commerciale 1888, p. 
389).  As is apparent, the twelve sub-categories are the product of four classes of weights (a-c, d-f, g-i, 
l-n) and 3 classes of weave (a, d, g, l; b, e, h, m; c, f, i, n).  Col. 4 transcribes the yarn counts 
corresponding to the limit figures in cols. 2 and 3.  The number in col. 4 (1,000 meters per half 
kilogram of yarn) is obtained by dividing twice the number in col. 2 (i.e., the number of 
half-kilograms for 100 square meters) into the estimated total length of yarn (in thousands of meters) 
in 100 square meters.  This length is calculated as the number in col. 3 (threads in a five millimeter 
square) times .000005 (their unit length, in thousands of meters), times 2,000 (the ratio of 10 meters to 
5 millimeters) squared, times 1.1 (to allow 10% for the weight gain attributable to the sizing of the 
warp and the loss of linear length in weaving:  Atti C.C.V.D. 1911-12, p. 227).  Simplifying, therefore, 
the number is col. 4 is 11 times the ratio of that in col. 3 to that in col. 2.  The higher figure in col. 4 
corresponds to the higher figure in col. 3 and the lower in col. 2; the lower figure in col. 4, to the 
lower in col. 3 and the higher in col. 2.  Where cols. 2 and 3 both contain upper and lower limits, so 
too does the range in col. 4; but this occurs in only three cases out of twelve (e, h, m), since one 
weight category out of four and two thread-number categories out of three are open-ended.  In another 
eight cases, the range is logically bounded on one side only, as the figures in cols. 2 and 3 yield a 
single upper bound (a), two upper bounds of which only the higher is logically restrictive (b, d, g, l), 
or two lower bounds of which only the lower is logically restrictive (f, i, n); and in the twelfth case, 
where cols. 2 and 3 are both lower bounds, they yield a figure which is neither an upper nor a lower 
bound (c).  The statistical categories for the cloth trade are therefore very far from defining a set of 
non-overlapping count ranges analogous to those provided by the statistical categories for the yarn 
trade. 
 In the circumstances, the average count in each sub-category seems best illuminated by three 
sets of considerations.  The first remains the definition of the sub-category.  Even if not usefully 
restrictive as a matter of logical necessity, the limit counts in col. 4 are nonetheless indicative of the 
likely average on the reasonable assumption that the open-ended categories in cols. 2 and 3 contain 
only the tails of the relevant distribution.  From this perspective, both figures in col. 4 are significant, 
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since even the one which is not logically binding points to a change in the likely density of the 
distribution.  The second is the unit value of the traded goods.  This evidence also is not as powerful 
as one might hope, for two reasons.  The minor reason is that actual values reflect the value of the raw 
material (the length of the staple) as well as the value added (the count of the yarn).  The major reason 
is that the values in the trade statistics are not actual values, but official estimates of actual values.  In 
1911, for example, the trade values were calculated on the basis of the limits implied by the statistical 
categories, with some ad hoc assumptions to generate the missing bounds (Atti C.C.V.D. 1911-12, pp. 
227 ff.); they accordingly contain almost no empirical information not already included in cols. 2 and 
3.  In 1908, on the other hand, the export values here transcribed in col. 5 were suggested by the trade 
association (Atti C.C.V.D. 1908-09 and 1909-10, pp. 118-120), and should thus bear some relation to 
the businessmen’s sense of what was actually being traded--though this presumption is no stronger 
than that which would have applied to 1911, had the author of the report provided only the results of 
his calculations.  The actual empirical content of col. 5 thus remains unknown, and even these figures 
are but a weak and uncertain guide to the actual value of the traded goods.  Finally, the actual trade 
flows are also evidence of the class average count, since Italy’s international advantage was 
notoriously in the coarser items.  Col. 6 transcribes the ratio of exports to imports over the nine years 
1905-13; since some ranges of count and weave may have been atypical, especially in combination, 
this ratio seems a better indicator of comparative advantage than the volume of exports alone.  These 
figures also have their weak points, since real-world functions may not be as smooth as one would 
wish (especially in the presence of tariff barriers), and some ratios may involve insignificantly small 
quantities (despite the cumulation over the nine years for which the full disaggregation is available); 
but at least they are measures and not themselves estimates.  In general, moreover, they behave as one 
would expect them to, declining both as the weight declines holding the number of threads constant (a 
> d > g > l, and so on) and as the number of threads increases holding the weight constant (a > b > c, 
and so on). 
 The estimates of the average count in col. 7 were obtained through a heuristic procedure that 
began from the values suggested by col. 4 (taking 65% of the average of the upper bounds, the 
mid-points of the ranges, and 150% of the average of the lower bounds), plotting the results against 
the export ratios in col. 6, and then adjusting them to smooth out the resulting relationship.  The first 
sub-category, which by itself accounted for over half of Italy’s exports, is held to an average count 
equal to that of the dominant category of yarn exports; and the highest class averages are shaded 
down (below the mid-point of the range, for example), on the presumption that the distribution tailed 
off at the upper end.  The resulting figures are often but not always in agreement with the export 
values in col. 5; since the latter seem so much weaker than the export ratios in col. 6, these discr-
epancies are here taken in stride. 
 The estimates in Table H.04, col. 7 are used to weight the goods in categories 359, 362-364, 
367-370, and 372 in 1913.  The minor categories of the first groups of goods, which normally contain 
only trivial quantities, are assigned average counts extrapolated from those in Table H.03 with an eye 
to their relative values for 1908.  The resulting estimates are: categories 360 and 361, 75 Nf; 365, 30 
Nf; 366, 35 Nf; 371a, 25 Nf (from categories d and g); 371b, 33 Nf (from categories e and h). 
 The full set of sub-categories covered by the estimates in Table H.04, col. 7 is used by the 
Movimento commerciale only from 1905.  Before that, the middle two weight categories (Table H.04, 
col. 2) were combined in a single one.  On the basis of the quantities traded in 1905-06, imports are 
allowed 26 Nf for the combination of categories d and g, 34 Nf for e and h, and 67 Nf for f and i; 
exports, 22 Nf for d and g, 33 Nf for e and h, and 65 Nf for f and i.  The disaggregation into categories 
a, b, c, d-g, e-h, f-i, and l, m, n applies on the import side from 1893 to 1904, and on the export side 
from 1899 to 1904.  From 1879 to 1898, these exports are disaggregated only by degree of finish.  
Since an unchanging mix of exports by kind of finish makes for a constant average count even if it 
differs across finish-specific categories, while changes in the mix of exports by degree of finish are 
likely to be accompanied by changes in the average count within the finish-specific categories, there 
seems little point to using the available disaggregation.  In 1879-98, therefore, the exports of these 



 18 

groups are assigned a constant count of 18.7 Nf, as suggested by their distribution in 1899-1900.  On 
the import side, instead, the disaggregation from 1879 to 1892 is similar to that for 1893 ff. save that 
the two highest weave categories (Table H.04, col. 3) are combined into one.  On the basis of the 
quantities traded in 1893-94, in 1879-92 imports are allowed average counts equal to 15 Nf (as above) 
for category a, 21 Nf for the combination of b and c, 26 Nf (as above) for the combination of d and g, 
47 Nf for the combination of e-h and f-i, 45 Nf (as above) for category l, and 89 Nf for the 
combination of m and n.  In 1861-78, finally, both imports and exports are disaggregated only by kind 
of finish, with the here relatively useless exception of the small amounts of grey and bleached cloth 
weighing under 7 kg/100 sq. m. and with over 35 threads in a 5 mm square (i.e., with yarn above 
about 55 Nf).  As for 1879-98, therefore, all exports of this first group are assigned a constant count of 
18.7 Nf.  Imports also are all assigned the same average count.  In 1879-82, the average count of this 
first group of imports equaled 27-28 Nf; as noted above, however, in 1861-77 the first group appears 
to include the mixed textiles of cotton and wool covered by the eighth group in 1878-87 and by the 
third in 1888-1913.  Allowing for the average count (50 Nf) assigned below to these mixed textiles, 
and for the relative quantities traded in the first and eighth groups in 1878-79, the imports of the first 
group are here assigned an average count of 30 Nf in 1861-77 and 27.5 Nf in 1878. 
 The other seven groups of commodities entering cols. 6 and 7 are here handled in a much 
simpler manner than the first group, both because they contribute altogether less than the first to the 
overall variation of the trade flows, and because they are practically devoid of internal disaggregations 
that relate directly to the count.  Given this lack of specification within goods, the distinctions 
between them (often analogous to those within the first group which were not used in the above 
calculations) do not seem worth pursuing in any great detail.  The second group entering cols. 6 and 7 
(Table H.03, col. 2) covers a variety of cotton products, which seem to be predominantly at the upper 
end of the quality distribution; and in 1905-13 the ratio of exports to imports equaled just .46.  By 
analogy to the estimates in Table H.04, these are here attributed an average count of 64 Nf.  The third 
group (Table H.03, col. 3) covers mixed textiles; again with an eye to the ratio of exports to imports 
over 1905-13 (1.5), these are attributed an average count of 50 Nf.  The fourth group (Table H.03, col. 
4) covers final consumption goods, here assigned an average count of 40 Nf.  This figure is consistent 
with the export ratio (3.0); but the latter is a very weak indicator, as comparative advantages in 
manufacturing consumption goods do not seem closely tied to those in manufacturing the cloth.  The 
fifth group (Table H.03, col. 5) covers temporary imports and re-exports of cotton textiles.  On the 
basis of the distribution of (most of) the imports into the sub-categories of Table H.04 in 1905-13, 
these are here assigned an average count of 55 Nf.  The sixth group (Table H.03, col. 6) covers mixed 
textiles of cotton and silk.  These are assigned an average count of 42 Nf, which is again consistent 
with the export ratio (2.6); once again, however, that indicator is relatively weak, as the bias induced 
by the admixture of silk is not known.  The seventh group (Table H.03, col. 7) covers goods later 
covered by the sixth, and is accordingly assigned the same average count.  The eighth group (Table 
H.03, col. 8) covers goods apparently covered by the third from 1888 (and by the first until 1877).  
For simplicity, these products are assigned the same average count as the third group (50 Nf). 
 The preliminary estimates of cloth net imports in units of length in Table H.02, col. 7 are 
obtained, like the corresponding yarn figures in col. 5, as the sum of the products of the disaggregated 
quantities in units of weight and twice the corresponding class-specific average counts.  To allow for 
the changes in the area covered by the trade statistics, the resulting aggregate is then converted exactly 
like its counterpart in units of weight in col. 6 (i.e., it is multiplied by 1.25 in 1861, 1.18 in 1862-66, 
and 1.05 in 1867-70). 
 
H02.05  Output:  yarn and cloth 
 The present estimates of domestic yarn and cloth production are presented in Table H.02, cols. 
8 - 11.  These are obtained initially in units of weight (cols. 8 and 10), and then converted into units of 
length (cols. 9 and 11) through the corresponding estimates of final consumption (cols. 12 - 13) and of 
the average counts woven and spun (cols. 14 - 18). 
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 Yarn production, in units of weight, is estimated from the domestic consumption of raw 
cotton, itself calculated as the sum of domestic output (col. 1) and net imports (col. 3), corrected for 
inventory movements.  The Movimento commerciale 1913, p. XCII, transcribes a table from the Atti 

C.C.V.D. 1913-14, pp. 204-205, which reports that inventory decumulation equaled 13.6 thousand 
tons in 1909, 11.1 in 1910, - 6.7 in 1911, -1.5 in 1912, and 8.0 in 1913.  Experimentation indicates 
that shifting the net import series in col. 3 forward by half a year approximates these inventory 
movements with a lower mean squared error (26.7) than shifts by 0% (83.9), 40% (27.7), 60% (31.2), 
or 100% (102.6) of a year.  In the case of domestic production, on the other hand, a forward shift of 
col. 1 by at least one full year seems to be in order, since the crop was harvested near, or after, the end 
of the year in which it was planted; but a further six-month shift analogous to that applied to imports 
would seem to be excessive (since imports presumably occurred over the full year at a relatively even 
rate, whereas the domestic harvest was bunched at the beginning of the year). 
 Very tentatively, then, the consumption of raw cotton is estimated as the output figures in col. 
1 shifted forward 1.2 years, plus the net import figures in col. 3 shifted forward 0.5 years.  In 1861-66, 
the resulting figure is multiplied by 1.05, to allow for the consumption of the Venetian provinces, as 
noted above; and the 1860 figure in col. 1 is attributed to 1859 as well.  In 1909-13, exceptionally, 
consumption is estimated as the sum of col. 1 shifted forward one year and col. 3, augmented by the 
inventory-decumulation figures transcribed above.  As it happens, the present estimates and 
assumptions imply that raw cotton consumption was lowest in 1862-63, and back to its 1861 level by 
1864.  This result is somewhat unexpected; but it agrees with the evidence that significant new 
spinning capacity was added to the industry in 1863 and 1864 (Istituto cotoniero italiano, 1952, p. 9).  
 The present estimates of yarn production in units of weight, transcribed in col. 8, are 96% of 
these estimates of actual raw material consumption.  As noted above, the standard allowance for 
weight losses in spinning equals 13%; but this seems to correspond to the share of waste in a single 
operation.  Since the raw material consumption estimates exclude exported waste, which equaled 
some 4% of gross imports of raw cotton (in the last years before the War), the present allowance for 
spinning weight losses assumes in effect that about half the cotton waste retained in Italy was 
processed into yarn.  Rasini indicates that American cotton yielded 92% of its weight in yarn, 
including reprocessed waste (Atti C.C.V.D. 1911-12, p. 224); this is equivalent to the present 
allowance of 96% of 96% (imports minus the 4% exported as waste). 
 Col. 10 transcribes the estimates of cloth (and other textile) output, in units of weight, net of 
the mixed cloth of over 12% silk (considered part of the silk industry’s output, and separately 
estimated in section H04 below).  On the presumption that yarn losses in cloth production on the one 
hand and weight gains in dyeing and printing on the other were small and largely offsetting, yarn is 
here assumed to yield an equal weight of cloth.  The cloth output series is accordingly obtained as the 
sum of yarn output and net imports (cols. 4 and 8), minus the silk industry’s estimated consumption of 
cotton yarn.  These last estimates are here obtained as the silk industry’s aggregate consumption of 
non-silk fibers, minus its consumption of dyed silk waste; using the estimates and relationships 
detailed in section H04.11 below, they are calculated as (3/.95)(Table H.11, col. 5 - col. 6) - (Table 
H.14, col. 9).  Rounded, the estimated consumption of cotton yarn by the silk industry equals .0 
thousand tons p. a. in 1861-87, .1 thousand tons p. a. in 1888-92, 1894-1906, and 1908, and .2 
thousand tons p. a. in 1893, 1907, and 1909-13. 
 Col. 12 transcribes the estimated final consumption of cotton cloth, also in units of weight.  
Excluding cloths of over 12% silk from cloth imports as well as cloth output, col. 12 is the sum of the 
output series in col. 10 on the one hand and the imports covered by Table H.03, cols. 1 - 5 and 8 
(divided by 1,000, and multiplied by 1.25 in 1861, 1.18 in 1862-66, and 1.05 in 1867-70, as above) on 
the other.  To allow for likely inventory movements in connection with the tariff increase in 1888, 
finally, 3,500 tons of (imported) textiles are transferred from 1887 to 1888. 
 Though the extant time series typically measure yarn in units of weight (e.g., Sommario, p. 
128; Industria cotone, pp. 17-18; Mitchell, 1975, pp. 437-438), the measure is a poor one, since value 
added seems much more nearly constant per unit of length than of weight (Colombo, 1919, pp. 
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426-427, 469; see also Ellena, 1880, pp. 61-62, and the price structure in the Movimento 

commerciale).  The ratio of length to weight is given by the count, which equals multiples of 840 
yards per pound in the English (Ne) system and of 1,000 meters per half kilogram in the French (Nf); 
in Italy, the industry generally used the English system, but the Movimento commerciale used the 
French (Industria cotone, p. 14). 
 Cloth production is typically measured in units of weight (e.g., Sommario, p. 128), or of 
surface area (square meters, or “yards” of standard width; e.g., Mitchell and Deane, 1962, p. 182); but 
these measures are also poor, as a given weight of a coarse yarn is woven with much less effort than a 
fine one, and the amount of processing per given area also varies extensively with the fineness of the 
yarn and the tightness of the weave.  On the other hand, and for our purposes fortunately, the amount 
of processing seems much more nearly constant per unit of length of yarn woven into cloth:  in fact, 
the price structure in the Movimento commerciale 1911 to 1913 was built up by Rasini on the 
assumption that value added in weaving, at least, was strictly proportional to the length of yarn 
consumed (Atti C.C.V.D. 1911-12, pp. 227 ff., 1912-13, pp. 176-177, 1913-14, p. 200). 
 The production of cotton goods is here accordingly measured by the length of the yarn spun 
and woven (cols. 9 and 11).  These are physical series as intuitively transparent as those in units of 
weight; but by correcting these for changes in the average count spun and woven they are much more 
nearly homogeneous over time.  A better measure of aggregate output could of course be obtained by 
estimating separate series for the doubling of yarn (which would also allow the correction of the 
weaving series for variations in the proportionate reduction in the length actually woven), dyeing, 
printing, and finishing; but this extensive further disaggregation is not attempted here. 
 The sources seem altogether to neglect the average count of the yarn woven or consumed as 
cloth; they occasionally consider that of the yarn produced, typically to describe it as increasing, but 
the available figures are few and rarely reliable.  Ellena (1880), p. 59, estimated a distribution that 
yields an average count of close to, and probably somewhat above, 18 Nf (21 Ne); the text indicates 
that the upper tail of the distribution was a recent innovation attributable to better tariff protection.  
The turn-of-the-century Notizie cotone, p. 5, stated that the average count had been close to 16 (Ne, 
presumably, in the absence of indications) until “a few years ago,” but had since risen to 22; the 
statement is reproduced in the Industria cotone, p. 15, and, in part, in Tombesi (1901), p. 28.  The 
Enciclopedia italiana, vol. 11, p. 740, also speaks of a rising average count, from 19.8 (again 
presumably Ne) in 1910 to 24.1 in 1929; and the Istituto cotoniero italiano, 1952, Table 9 between pp. 
22 and 23, indicates the average as 19.8 Ne in 1910 and 20.9 Ne in 1911-14.  Of all these figures, only 
the last appear to be based on direct reporting (to the producers’ cartel), and thus relatively reliable; 
the earlier ones are not implausibly biased upward by the greater newsworthiness of high-count 
production. 
 Cotton consumption per spindle is also related to the count (Ellena, 1880, pp. 57-58, 62; 
Colombo, 1919, pp. 426-427).  Collating the present estimates of cotton consumption with the 
available figures on the stock of spindles, one obtains a time series that grows irregularly from about 
45 kg per spindle per year in 1867 to about 65 in 1898, and then declines back to about 45 by 1913.  
The rise seems due to rising operating speeds, and to the spread of the more productive rings; the 
decline, to the declining incidence of night work.  Be that as it may, the influence of changes in the 
average count is fairly clearly swamped by that of the changes in other variables. 
 Given such limited evidence, the reported average count of the yarn spun in 1910 is here used 
to estimate that of the yarn woven and consumed in that same year.  The time paths of the counts spun 
and woven are then extrapolated from that benchmark on the assumption of a constant count in final 
consumption, inclusive of mixed cloths; the variations in the counts spun and woven are thus tied 
directly to the observed variation in the structure and incidence of international trade. 
 In 1910, therefore, the average count spun is set equal to 19.8 Ne, equivalent to 16.76 Nf, or 
33.52 million meters per ton; the estimated 173,900 tons of yarn produced in that year (from col. 8) 
are accordingly equivalent to 5.83 trillion meters.  Adding that year’s net imports of yarn and cloth, 
also in units of length (from cols. 5 and 7), one obtains a final consumption in 1910 of 4.52 trillion 
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meters of yarn; the corresponding weight works out to 131,000 tons (from the sum of cols. 4, 6, and 
8), for an average count of 17.25 Nf.  Col. 13 transcribes the estimated length of cotton yarn in final 
consumption, including mixed cloths; assuming a constant average count, it is obtained as (4.52/131) 
times the sum of cols. 4, 6 and 8 (without smoothing over the cloth inventory spike in 1887, which is 
here immaterial). 
 The initial estimates of the average count (Nf) of the yarn woven and spun are presented in 
cols. 14 and 16.  The former is obtained very simply by deducting the length imported as cloth (col. 7) 
from the length consumed (col. 13) to obtain the length woven, dividing the result by the 
corresponding weight (col. 4 plus col. 8, equivalent to col. 10 plus the allowances for mixed cloths), 
and again dividing by .002.  The latter is similarly obtained by deducting the length imported as yarn 
or cloth (col. 5 plus col. 7) from the length consumed (col. 13) to obtain the length spun, dividing the 
result by the corresponding weight (col. 8), and again dividing by .002. 
 In the large, the initial estimates of the average count woven (col. 14) and spun (col. 16) show 
distinct, similar patterns.  The count woven remains between 11 and 13 Nf from 1864 to 1887, jumps 
to 15 Nf in 1888, drifts up to 17 Nf by 1900, and then again remains essentially stable; the count spun 
remains between 8 and 10 Nf from 1864 to 1881 (with a single exception, in 1874), rises to 10 to 12 
Nf in 1882-87, jumps to 14-15 Nf in 1888, drifts up to 17 Nf by 1900, and then also remains 
essentially stable.  In the small, their year-to-year variations are reasonably contained from 1888 on, 
but much larger before that:  surely spuriously so, because as one goes back in time the estimates of 
the lengths imported and consumed are increasingly inaccurate (given the decreasing detail of the 
trade statistics on the one hand, and the early cotton-price cycle on the other), and the positive net 
imports of the early decades leverage these errors into even greater relative errors in the estimates of 
the count spun and woven.  The apparent drop in these counts with the crisis of 1908 may thus be 
believed; the short cycles of the early decades and the low apparent counts in 1861-63 are probably 
just statistical noise. 
 The present final estimates of the average count woven, presented in col. 15, are accordingly a 
simple linear trend from 1861 through 1887; the actual figures chosen reflect the trends fitted to the 
initial estimates over the years 1865-78 and 1865-87, both of which suggest a count of 11.60 Nf in 
1865 and an annual increment of .05.  The figures for 1888 and 1889 also allow linear growth (by .21 
p. a.) to 1890, on the presumption that the swing in col. 14 reflects inventory movements tied to the 
tariff increase; and from 1890 the initial estimates are retained. 
 The intermediate estimates of the count spun in transcribed in col. 17 are based in turn on 
these revised estimates of the count woven.  From 1890 they reproduce the initial estimates in col. 16, 
as col. 15 then reproduces col. 14; in 1861-89 they are obtained by reestimating the length of the yarn 
woven as its weight (col. 4 plus col. 8) times the final estimates of the count woven in col. 15 and 
again times .002, deducting the length of the yarn imported as such (col. 5) to obtain the length of the 
yarn produced, and the dividing by its weight (col. 8) and again by .002.  If the tonnage figures and 
the final estimates of the count woven were error-free, therefore, these intermediate estimates would 
eliminate two of the errors in the initial estimates (those in the length of yarn in final consumption in 
col. 13 and in the length of yarn imported as cloth in col. 7) and retain only the third (those in the 
length of yarn imported as such in col. 5).  Encouragingly, over the early decades col. 17 is 
perceptibly more stable than col. 16:  from 1861 to 1881 its range drops from over 7 points to under 4, 
and its variance is 70% lower. 
 The final estimates of the count spun in col. 18 are pieced together much like those of the 
count woven in col. 15.  From 1861 to 1881, they are the figures obtained by fitting a linear trend to 
col. 17 over the years 1865-81; from 1882 to 1889 they are the intermediate estimates in col. 17; and 
from 1890 to 1913 they are the initial estimates in col. 16, which then coincide as noted with the 
intermediate estimates as well.  In the event, the present estimate of the average count in 1880 is far 
below that suggested by Ellena (under 10 Nf, against 18 Nf).  The estimated average count around 
1900 is much closer to that indicated in the Notizie cotone (about 20 Ne, against 22 Ne); and the 
recent rise of some 40% in the average count noted therein parallels that estimated here for the decade 
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after the tariff of 1887. 
 The final estimates of the counts spun and woven yield the final, quality-corrected estimates of 
yarn and cloth output.  The estimates of the output of cotton yarn, measured by its length, are 
presented in col. 9; they are obtained directly as the estimated tonnage spun (col. 8), times the 
corresponding average count (col. 18), times .002. 
 The estimates of the output of cotton cloth, measured by the length of the yarn they 
incorporate, are presented in col. 11; they equal the estimated aggregate length of the cotton yarn 
woven into cloth, obtained by multiplying the total tonnage woven (col. 4 plus col. 8) by the 
corresponding average count (col. 15) and again by .002, minus the estimated length of the cotton 
yarn consumed by the silk industry.  For simplicity, this last series is obtained as the corresponding 
tonnages excluded from col. 10 and estimated as described above, times .002, times a constant 
average count assumed equal to 55 Nf (approximately mid-way between the 65 Nf assigned above to 
the corresponding temporary imports of yarn, and the 42 Nf assigned above to the yarn in traded 
textiles of over 12% silk).  Rounded, the estimated consumption of cotton yarn by the silk industry 
equals .00 trillion meters p. a. in 1861-87, .01 trillion meters p. a. in 1888-90 and 1896-1905, and .02 
trillion meters p. a. in 1891-95 and 1906-13. 
 
H02.06  Value added 
 Value added is estimated primarily on the basis of the prices in the Movimento commerciale, 
and the attendant report by Rasini (Atti C.C.V.D. 1911-12, pp. 218 ff.).  
 Rasini indicates (p. 225) that he allows 200 lire for the transformation of raw cotton into one 
ton of 12 Nf (single grey) yarn; this is equivalent to a processing cost (value added plus fuel and 
incidental materials) of 8.33 lire per million meters of output.  On this basis, he assigns an export 
value of 210 lire per quintal to the “basic” 12 Nf yarn; the more prosperous foreign industry is instead 
allowed 220 lire per quintal.  These import and export values are indeed those of the first category of 
single grey yarn (p. 623); but that category covers yarn of 10 Nf and under.  The thrice repeated “12 
Nf” thus seems to misidentify the stuff Rasini actually had in mind (in the Atti C.C.V.D. 1912-13, p. 
176, 1913-14, p. 200, Rasini refers to his base as 12 Ne; but that is still too high to fit into the first 
category, especially as an average). 
 Leaving aside Rasini’s direct statement, his actual allowance for processing costs seems best 
approached by repeating his calculations.  He allows American, Indian, and other raw cotton unit 
values of 190 (for Middling Orleans), 154, and 170 lire per quintal (p. 622), respectively, and yarn 
yields, inclusive of reprocessed waste, of 92%, 85%, and 90%, respectively (p. 224).  Export values 
per quintal of single grey yarn are set equal to 230 lire per quintal for 10 to 20 Nf yarn on the 
assumption that it incorporates equal parts of American, Indian, and other cotton, and 270 lire per 
quintal for 20 to 30 Nf yarn on the assumption that it incorporates American cotton exclusively (pp. 
225, 234).  These figures yield raw cotton costs of 1,922 lire and processing costs of 378 lire per ton 
of 10 to 20 Nf yarn, and 2,065 and 635 lire per ton of 20 to 30 Nf yarn; taking the mid-points of the 
count ranges, these processing costs per ton are equivalent to 12.6 and 12.7 lire, respectively, per 
million meters of single grey yarn.  
 Confirmation of this magnitude is not readily obtainable.  Cianci (1933) reports a 1911 
average price of 2,340 lire per ton of “American I base 20 single,” which, referred to the English 
measure, is quite close to the estimated average count produced in Italy in 1911.  The difficulty is 
with Cianci’s raw cotton price, which is just 1,462 lire per ton of Middling Orleans.  This is far below 
Rasini’s 1,900 lire for the same stuff, which is obtained from a Liverpool average of 7.8 pence per 
pound; in fact, it is equivalent to just 6.4 pence per pound, which is lower even than the 7.0 pence per 
pound for “Middling American” cited in Mitchell and Deane, 1962, p. 491 (though the two are 
equivalent if Cianci interpreted a price per short ton as a price per metric ton).  In 1913, Rasini’s usual 
method yielded a value of 1,690 lire per ton, against 1,656 reported by firms in the industry (Atti 

C.C.V.D. 1913-14, p. 197); Cianci’s figure of 1,564 lire is again perceptibly low.  Retaining for 
simplicity Rasini’s assumption of a 92% net yield of American cotton, Cianci’s price of 2,340 lire per 
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ton of average yarn is to be set against a raw material consumption worth from 1,589 or 1,752 lire 
(from Cianci’s price, as is or corrected to a short ton) to 2,065 lire (from Rasini’s price); the implied 
cost of producing single grey yarn from raw cotton equals from 275 to 588 or 751 lire per ton of 16.9 
Nf yarn, or 8.1 to 17.4 or 22.2 lire per million meters. 
 Rasini’s export prices allow 10 to 20 Nf yarn 20 lire per quintal for doubling, 15 for bleaching, 
and 50 for dyeing.  Assuming, first, that these allowances apply to 15 Nf yarn; second, that the output 
of doubled yarn equaled one twelfth of the output of single yarn (as suggested by the 1908 figure of 
300,000 doubling spindles, against 4.0 million spindles in all:  Enciclopedia italiana, vol. 11, pp. 
738-739; compare Industria cotone, p. 13); third, that one tenth of the (single) yarn produced was 
bleached and another tenth dyed; and fourth, that ancillary materials accounted for half the cost of 
bleaching and two thirds that of dyeing, one obtains an estimate of (20/12) + (15/(2 x 10)) + (50/(3 x 
10)) = 4.08 lire per quintal of 15 Nf yarn, divided by 3 million meters of yarn per quintal of 15 Nf 
yarn, or approximately 1.36 lire per million meters of yarn, as the average value added and fuel cost 
of producing the actual final products of the yarn industry from single grey yarn.  Adding this figure 
to the 12.65 lire per million meters of single grey yarn suggested by Rasini’s export values, one 
obtains a global estimate of 14.01 lire per million meters of single yarn as the sum of value added and 
fuel costs (and ancillary materials in the production of grey yarn). 
 Fuel costs, in turn, are estimated from the power in use indicated by the Censimento 

industriale.  In the latter, categories 6.21 and 6.22 (covering the initial preparation of the raw cotton 
and the production of grey yarn) are assigned 32,000 hydraulic, 15,600 steam (and other prime 
movers), and 22,300 purchased electric horsepower in use, along with 46,300 individuals.  Allowing 
3,000 hours per year and 43 lire per thousand horsepower hours to the steam and purchased electric 
power, and 20 lire per horsepower to the hydraulic power, one obtains an estimate of 5.53 million lire 
in fuel costs for the part of the industry covered by these census categories.  The Censimento 

demografico assigns 53,700 individuals to categories 6.21 and 6.22.  This figure is to be increased by 
a notional 25.2% to include those in categories 6.101 and 6.111; but with output some 13% below its 
1908 peak, actual employment in categories 6.21 and 6.22 is here estimated at 58,500 individuals, or 
1.26 times those covered by the Censimento industriale.  This ratio suggests an aggregate estimate of 
the fuel cost of producing grey yarn of 6.97 million lire.  Adding 15% of that as an allowance for 
ancillary materials, the total materials cost of processing cotton into grey yarn is here estimated at 
8.02 million lire. 
 The bleaching and dyeing of yarn is included with the bleaching, dyeing, printing and 
finishing of cloth in category 6.24, to which the Censimento industriale assigns 1,300 hydraulic, 
2,200 steam (and other prime movers), and 3,700 purchased electric horsepower in use (and 8,300 
individuals, against 9,700 in the Censimento demografico).  Repeating the above allowances, one 
obtains total fuel costs for the part of the dyeing and finishing industry covered by those census 
categories equal to .79 million lire.  Actual employment in cotton dyeing and finishing is estimated as 
the 9,700 listed by the Censimento demografico, times 1.252 to allow for persons in the straddle 
categories, times .84  to allow for unemployment (given yarn output 13% below its peak, cloth output 
17% below its peak, and the assumption that some 80% of the cotton was dyed in the cloth), or about 
10,200; this suggests aggregate fuel costs in dyeing about 23% above the figure obtained from the 
Censimento industriale, or about .97 million lire.  The share of that figure attributable to yarn is here 
estimated as 7%, from the ratio of value added and fuel costs in bleaching and dyeing yarn (4.7 
million lire, obtained as the 1.36 lire per million meters of yarn estimated above, times .59 to exclude 
the part attributable to doubling, times 5.82 trillion meters of output) to the total value added and fuel 
costs attributed to category 6.24 (63.6 million lire, obtained as these 4.7 million lire plus the 58.9 
million estimated below for cloth).  The total allowance for neglected materials is thus estimated as 
.07 plus 8.02 million lire, or 8.09 million lire, equivalent to 1.39 lire per million meters of single yarn 
produced in 1911. 
 Value added in yarn production is here estimated as the 14.01 lire per million meters obtained 
above, minus this last figure of 1.39 lire per million meters for neglected materials.  The resulting 
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estimate equals 12.62 lire per million meters, or about 73.4 million lire for the estimated output of 
5.82 trillion meters in 1911. 
 Value added in cloth production is estimated in a similar way.  Rasini (p. 227) indicates that 
he allows a constant processing cost of .00025 lire per beat of the loom in the production of grey 
cloth.  His most detailed calculation allows 317.2 lire per quintal of cloth made from 27 Ne yarn.  
Such yarn is equivalent to 22.86 Nf, or some 45,720 meters per kg; it is here allowed a value of 260 
lire per quintal, interpolated between the export prices of 230 and 270 lire for the second and third 
categories, respectively, here attributed to 15 and 25 Nf yarn.  Neglecting the small weight gain 
attributable to the size, and the offsetting deduction of its cost from the total cost of weaving, one 
obtains an estimated processing cost of 572 lire for 45.72 million meters of yarn, or almost exactly 
12.5 lire per million meters of yarn. 
 This coefficient is here to be applied to the actual length of yarn consumed in making cotton 
cloth, which falls short of the estimated 5.44 trillion meters of single yarn counted in Table H.02, 
col. 11, by the length lost in doubling yarn. 
 Assuming that a doubling spindle produced the same length of yarn as an ordinary spindle, 
and recalling that there were some .3 million doubling spindles out of 4.0 million, the net length of the 
single and doubled yarn produced in 1911 is here estimated at 5.82 (1 - (.3/3.7)) = 5.348 trillion 
meters. 
 Net exports of yarn, estimated at .36 trillion meters of single yarn (Table H.02, col. 5), must be 
similarly adjusted.  The length of single yarn exported doubled is here estimated from the data in the 
Movimento commerciale, weighted as described in section H02.03 above.  The disaggregated figures 
for doubled yarn (categories 351-353 in 1913), allowed the class-specific counts ranging from 7.5 to 
65 Nf for the underlying single yarn, yield a total of .061 trillion meters of single yarn.  Trade in 
warps (category 354 in 1913) was negligible, but that in vicuña yarn and sewing thread (categories 
355-356 in 1913) was significant.  Assuming that these were also doubled, and (as above) allowing 
the underlying single yarn a count equal to 35 Nf for exported vicuña, 70 for imported sewing thread, 
and 45 for exported sewing thread, these last two categories yield net imports equal to .031 trillion 
meters of single yarn.  On balance, therefore, .03 trillion meters of single yarn are estimated to have 
been exported doubled, for a net loss of .015 trillion meters.  Deducted from the above estimate of net 
exports equal to .36 trillion meters of single yarn, this yields an estimate of net exports equal to .345 
trillion meters of single and doubled yarn. 
 The net length of single and doubled yarn consumed in making cotton cloth is accordingly 
estimated as the 5.348 trillion meters produced, less the .345 trillion exported, less the .02 trillion 
meters allowed for mixed cloths of over 12% silk (as estimated above, and assuming that these 
consisted entirely of single yarn), or about 4.98 trillion meters.  Multiplied by the processing cost of 
12.5 lire per million meters of yarn woven obtained above, this figure yields an aggregate processing 
cost of 62.3 million lire for the grey cloth produced in 1911. 
 The value added and fuel cost of further or more complex processing is here obtained by 
calculating the average of Rasini’s price differentials over the corresponding plain grey cloths for the 
first two categories (a and b; see Table H.04), deducting an allowance for ancillary materials, and 
estimating the share of the grey cloth produced that was so processed (recalling that some 7,800 tons 
of cloth, or about 5% of output, was exported grey, and that some 20% of the yarn produced was 
assumed to have been bleached or dyed).  Bleaching is thus allowed 41.5 lire per quintal, a 50% 
deduction for ancillary materials, and a 30% share of output, for a net average addition of 62 lire per 
ton; dyeing, 76.5 lire per quintal, a 67% deduction, and a 20% share, for another 50 lire per ton; 
printing, 191.5 lire per quintal, a 67% deduction, and a 20% share, for a further 126 lire per ton.  In 
addition, patterning is allowed 58.0 lire per quintal, no deduction, and a 10% share, for a net average 
addition of 58 lire; mercerizing is allowed 20.0 lire per quintal (from categories 367 and 368), a 50% 
deduction, and a 10% share, for a further 10 lire per ton; and knitting is allowed 45.5 lire per quintal 
(the differential between category 390 and the average of 359 a and b), no deduction, and a 15% share 
(Ellena, 1880, p. 67), for a further 68 lire per ton.  These allowances sum to 374 lire per ton, or 58.9 
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million lire for the estimated 157,600 tons produced in 1911. 
 Together, these two partial figures for cloth production yield an aggregate estimate of 121.2 
million lire for value added and fuel costs (and the cost of ancillary materials in weaving).  The 
Censimento industriale assigns 6,000 hydraulic, 8,600 steam (and other prime movers), and 18,900 
purchased electric horsepower in use, along with 67,200 individuals, to category 6.23 (cotton 
weaving); again allowing 3,000 hours per year and 43 lire per thousand horsepower hours of steam 
and purchased electric power, and 20 lire per hydraulic horsepower, these figures yield fuel cost 
estimates for the part of the weaving industry covered by these census categories equal to 3.67 million 
lire.  The Censimento demografico, in turn, assigns 87,100 individuals to category 6.23; multiplied by 
1.711 to allow for the individuals in other categories, and then again by .83 to allow for 
unemployment in proportion to the shortfall in output below the peak of 1908, these yield a total of 
123,700 individuals in weaving, or 84.1% above the corresponding figures from the Censimento 

industriale.  Inflating the above partial fuel cost estimates in this proportion, one obtains a corrected 
figure equal to 6.76 million lire; again adding 15% of that for neglected ancillary materials, and 
further adding .90 million lire for the residual 93% of the fuel cost in dyeing and finishing estimated 
above, the total cost of the materials included in the above figure of 121.2 million lire is estimated as 
8.7 million lire.  Value added in cloth production is accordingly estimated at 112.5 million lire, or 
about 20.68 lire per million meters of single yarn transformed. 
 The value of the industry’s output implied by the above estimates is here calculated on the 
basis of a raw material consumption of 179,000 tons, valued at 1,915 lire per ton (the average of the 
import prices for 1910 and 1911), or 342.8 million lire.  The yarn produced is attributed an additional 
89.4 million lire in processing costs (of which 73.4 value added, 7.0 for fuel, and 9.0 for ancillary 
materials), for a total of 432.2 million lire.  Of that total, exports and the silk industry together 
absorbed approximately ((14.0 + .2)/171.8) of the raw material costs and ((.36 + .02)/5.82) of the 
processing costs (from Table H.02, cols. 4, 5, 8, and 9, and the above estimates for the silk industry), 
for a total of 34.2 million lire.  The production of cotton cloth absorbed the residual 398.0 million lire 
of yarn; and it is here attributed an additional processing worth 189.1 million lire (of which 112.5 
value added, 7.6 for fuel, and 69.0 for ancillary materials), for a total value of 587.1 million lire.  The 
ratio of value added to value thus works out to 17.0% in yarn production and 19.2% in cloth 
production (and 29.9% in the industry as a whole, taking the ratio of aggregate value added to the 
value of the cloth produced plus that of the yarn sold abroad or to the silk industry). 
 The corresponding ratios from the 1937 industrial census (vol. 5, p. 21) are much higher:  
26.1% in yarn production and 26.2% in cloth production.  However, they confirm the present 
estimates, allowing for the reduction in the relative price of cotton.  Using the series in the Sommario, 
pp. 172, 192, between 1911 and 1937 the wholesale price index increased from .95 to 4.53, but the 
price of American cotton rose only from 1,915 lire per ton (averaging over 1910 and 1911) to 5,210 
(averaging over 1936 and 1937).  Recalculating the present figures with a cotton price of 1,093 lire 
per ton (the equivalent in 1911 lire of its 1937 price), one obtains value estimates of 195.6 million lire 
for the raw material, 285.0 for the yarn produced, 22.0 for the yarn sold abroad or to the silk industry, 
and 452.1 for the cloth produced.  The corresponding ratios of value added to value rise to 25.8% for 
yarn and 24.9% for cloth, and are thus quite close to the 1937 census figures transcribed above. 
 The wage data in the Annuario 1912, pp. 228-229, 1913, pp. 270-271, suggest daily wage 
rates in spinning and weaving of about 2.8 lire per man and 2.0 lire per woman; in dyeing and 
finishing, wages appear to be some 10% higher for men and 10% lower for women.  Allowing annual 
salaries of 2,000 lire to the white-collar personnel and annual wages (for fully employed workers and 
artisans, at 275 days per year) of 770 lire for men, 420 for boys, 550 for women, and 300 for girls, the 
Censimento demografico labor force figures yield average incomes per person equal to 617 lire in 
preparing and spinning the cotton, 613 in weaving, and (with the above-noted correction to the 
gender-specific wage rates) 948 lire in dyeing and finishing.  Multiplied by the actual employment 
levels estimated above (58,500 in preparing and spinning plus 7% of 10,200 in dyeing and finishing 
for yarn, 123,700 plus 93% of 10,200 in dyeing and finishing for cloth), these figures yield labor 
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incomes of 36.8 million lire in the manufacture of yarn and 84.9 million lire in that of cloth.  These 
figures are respectively 50% and 75% of the corresponding value added estimates obtained above; 
together, they equal 65% of the aggregate value added of 185.9 million lire.  This aggregate ratio is 
comparable to the corresponding figure for cotton goods in the U.S. 13

th 
Census VIII (57%).  In 

addition, the Riassunto industriale, vol. 1, p. 173, indicates that the industry paid some 100 million 
lire annually in wages, and absorbed 500 million lire in capital.  In 1903, when the industry was 
producing over 7% more than its previous peak output, rather than 16% less, wages were presumably 
a lower share of value added than in 1911; allowing wages 60% of value added, the 67 million lire 
obtained as the gross return to a capital of 500 million lire do not seem unreasonable. 
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H03.   Wool 
 

H03.01  Introduction  
 The manufacture of wool goods is here divided into three broad stages. The first, 
corresponding to census category 6.31, refers to the production of clean wool.  It is represented by 
three series.  The first of these covers the production of clean domestic virgin wool; it is estimated on 
the basis of two animal-census benchmark figures, extrapolated on the assumption that the number of 
sheep was a function of the yield from grazing (the value of wool, meat, and cheese) relative to that 
from cultivation (the value of grain and wine).  The second series covers the production of clean 
foreign virgin wool; it is estimated directly from the net imports of greasy wool.  The third series 
covers the production of reclaimed wool; in the absence of reliable evidence on growth cycles, it is 
here a simple geometric trend compatible with the available benchmarks.  The second stage, 
corresponding to census category 6.32, refers to the production of yarn and the corresponding 
intermediates.  It is represented by four series, covering respectively the production of carded wool, 
combed wool, woolen yarn, and worsted yarn.  The third stage, corresponding to census categories 
6.33 and 6.34, refers to the production of finished cloth.  It is represented by three series, covering 
respectively covers and rugs, woolen cloth, and worsted cloth.  All outputs are in units of weight.  The 
foreign trade statistics are not highly disaggregated, so that there is little evidence of changes in the 
average count of the yarn produced and consumed; quality change is thus captured only through the 
basic distinction between woolens and worsteds.  
 The outputs at successive levels of transformation differ by the quantities imported and 
exported, and also by the flows out of the wool goods industry.  The quantities carded and combed 
thus fall short of the total clean wool produced or imported by the amount consumed in the 
manufacture of felts; though these wools too were carded, that operation was integrated with felting 
proper, and the entire sequence is considered below as part of the hat industry (census categories 
6.85-6.86; Enciclopedia italiana, vol. 8, p. 892, vol. 20, p. 466).  The carded wool spun similarly falls 
short of that produced or imported by the amount consumed to upholster mattresses and other 
furniture; and some yarn was consumed directly by households.  
 The outputs of the later stages of production are estimated together, in the following basic 
steps.  The first is to estimate aggregate consumption from the output of clean wool and the net 
imports of clean wool and wool goods (allowing for weight losses).  The second is to allocate that 
aggregate, in 1913, among felts, upholstering, household knitting and weaving, covers and rugs, and 
woolen and worsted cloths together.  The third is to calculate production, assuming that allocation of 
consumption remained constant over time and allowing for international trade.  The calculated output 
of yarn is disaggregated into woolen and worsted on the basis of benchmark estimates of the relative 
numbers of spindles (in 1867, 1894, 1907, and 1913); allowing for trade and other uses, these 
disaggregated yarn figures yield the corresponding disaggregations both upstream (carded wool v. 
combed wool) and downstream (woolen cloth v. worsted cloth).  
 Value added is estimated directly from disaggregated evidence on processing costs in the case 
of clean virgin wool and worsted cloth. It is estimated from input and output prices, primarily taken 
from the trade statistics, in the case of reclaimed wool, combed wool, worsted yarn, and covers and 
rugs.  Finally, the value added in carded wool, woolen yarn, and woolen cloth is estimated by analogy 
to the corresponding figures for worsteds. 
 
H03.02  Output:  raw wool 
 The first series that needs to be estimated is that for the domestic clip. 
 Official wool production statistics are available only for 1885 (8,769 tons, subsequently 
revised to 9,386 tons, allowing for non-reporting provinces), 1890 (11,972 tons, subsequently 
presumed too high), and 1891-95 (respectively 9,623, 9,957, 9,730, 9,609, and 9,777 tons).  All these 
figures are referred to fleece-washed wool, as the quantities sheared greasy were small enough to be 
ignored.  The first two figures were the result of preliminary inquiries only, and were not included in 
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subsequent series; but even some of the increase from 1891 to 1892 was attributed to improved 
coverage (Bollettino agrario 1892, no. XXXIV, pp. 619-623, 1893, n. XXXVI, pp. 507-508; Gazzetta 

ufficiale 1895, pp. 447, 5522; Annuario 1895, p. 368; Industria lana, p. 9).  Even the best agricultural 
statistics of the time were notoriously unreliable, however, and their publication would be suspended 
pending a reorganization of the service (Annuario 1897, pp. 98-99).  
 Official data on the number of sheep are equally scarce.  By common consent, the only 
reliable data are the animal-census figures for 1881 (8.596 million sheep) and 1908 (11.163 million 
sheep); the much lower figures for 1875 (7.0 million sheep), 1890 (6.9 million sheep), and 1903 (10.9 
million sheep and goats together) are typically dismissed altogether, or presented with considerable 
caution (e.g., Annuario 1905-07, p. 410, Annuario laniera 1926, p. 537, 1934, pp. 638-639, Allievo, 
1911, p. 21, Vezzani, 1918, pp. 22-23). 
 In the circumstances, there are a variety of disparate estimates of the herd size, the clip, and 
the average yield per animal.  Dell’Acqua (1864), p. 26, estimated the clip at some 10,000 tons--of 
greasy wool, claiming that fleece-washing was not practiced.  Correnti and Maestri (1864), p. 443, 
estimated the herd at 8.8 million sheep.  Maestri (1867), p. 89, repeated that estimate, and allowed one 
kg or less of wool “en nature” per animal (the higher herd figures in Maestri, 1869, p. 231, 1870, p. 
188 include goats, and probably a typographical error in 1870).  Rossi (1869), pp. 19-20, cited a 
10,000-ton figure put forth by Sella (1863), and increased it to 10,700 tons of fleece-washed wool on 
the basis of an estimated 9.5 million sheep and 1.125 kg per animal.  Ellena (1880), p. 77, allowed 
some 10,000 tons of fleece-washed wool (7,000 tons of clean wool) to the 7.0 million animals of the 
1875 statistics, noting that some might prefer a lower yield figure.  The Bollettino agrario 1892, no. 
XXXIV, p. 623 estimated the average yield as 1.12 kg of fleece-washed wool per animal, as the ratio 
of the 1891 clip figure and the 1881 herd size.  The Industria lana, pp. 9-11, similarly (and 
presumably derivatively) reported that the average yield was “little more than one kilogram” of 
fleece-washed wool; but it implicitly raised the average yield to about 1.4 kgs of fleece-washed wool 
(1.0 kgs of clean wool, p. 19), comparable to Ellena’s estimate, by accepting both the early-1890s clip 
data and the 1890 herd estimate.  The Riassunto industriale, vol. 1, pp. 160-161 allowed 8,000 tons of 
fleece-washed wool in 1874, 8,700 tons in 1885, and 9,600 tons in 1894 and 1904; the increase was 
attributed to rising yields, in the face of declining herd sizes.  Bona’s report in the Commissione lana, 
vol. 3, pp. 68-69, cited much higher figures:  11,100 tons of clean wool in 1866, 9,000 tons in 1870, 
10,400 tons in 1881 (correcting the curious arithmetic error in the first line of the table), and 13,250 
tons in 1908 (rounded up to 13,500 tons, and applied to 1900-08).  The 1881 and 1908 figures are 
obtained from the census distribution of sheep and region-specific yield estimates; their weighted 
average turns out to be very close to 1.20 kgs per animal in both census years.  Debenedetti similarly 
estimated the 1913 clip on the basis of the 1908 census figures and region-specific fleece weights; his 
clip estimate of 12,500 tons of clean wool (from 21,600 tons of greasy or fleece-washed wools, 
depending on the region) corresponds to an average yield of 1.12 kgs per sheep (Atti C.C.V.D. 

1913-14, p. 241).  Even Bona’s average yield was considered low by subsequent authors:  thus 
Vezzani (1918), p. 76, and the Annuario laniera 1926, pp. 537-538, which carried the estimated 
average to 1.40 kgs of clean wool per animal in 1925.  That was a high-water mark, however, as the 
surveys conducted by the manufacturers’ association revealed much lower fleece weights; and a 
figure of one kg of clean wool per animal, on average, appears standard in subsequent writings 
(Bollettino laniera 1926, pp. 456-457, 1927, pp. 607-608; Targetti, 1928, p. 13; Annuario laniera 

1934, p. 640, and Dodi, 1943, p. 121; also d’Alfonso in the Atti lanieri, p. 124, who brings the high 
figures of the Annuario laniera 1926 down by the simple device of labeling them “fleece-washed” 
instead of “clean”).  The retrospective estimates of the domestic clip thus allowed pre-War Italy some 
11,000 tons of clean virgin wool (Targetti in the Atti lanieri, p. 31).  
 In fact, the region-specific yields indicated in the Bollettino laniera 1927, combined with the 
1908 data on regional herds, point to an average yield in clean wool of about .87 kg; and since the 
average in the omitted regions was only insignificantly higher than in the included ones, according to 
Bona’s estimates as detailed by Vezzani (1918), p. 76, the national average would appear to remain 
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below .90 kg.  On the other hand, the Annuario laniera 1934, p. 640, indicates that pulled wool (from 
hides) added some 13% to the clean wool from the clip strictly defined; so that an average yield of 
one kg of clean wool per animal (for shorn and pulled wool together) does not seem unreasonable.  
 The present annual estimates of the domestic clip (inclusive of pulled wool) are also derived 
from the estimated number of sheep, transcribed in Table H.05, col. 11.  This series is obtained by 
extrapolating the 1881 and 1908 census figures on the basis of plausible expected relative values of 
sheep products on the one hand and alternative agricultural products on the other.  The basic 
procedure is as follows.  An income series for sheep (col. 6) is estimated as a weighted sum of cheese, 
lamb, and wool prices (cols. 1 - 3);  these are normalized so that they average 12, 4.5, and 4.5 lire per 
head in 1906-08 (the respective incomes indicated in Commissione lana, vol. 1, p. 56), and summed.  
The alternative income (col. 7) is estimated as a sum of the price of a quintal of soft wheat (col. 4), 
with a weight of two, and the price of a hectoliter of wine (col. 5), with a weight of one.  These appear 
to be the major alternative products to sheep raising (Relazioni tessili, p. 155; Tombesi, 1902, p. 2).  
The expected incomes for year t (cols. 8 - 9) are calculated as five-year moving averages of the 
estimated actual incomes from t - 5 to t - 1; and the number of sheep is assumed to vary along a 
constant-elasticity supply curve in response to the ratio of the expected incomes from sheep-raising on 
the hand and cultivation on the other (col. 10).  Possible technical change, and the differential impact 
of other production costs, are ignored. 
 The basic price series are all taken from the Sommario (p. 173, col. 1, p. 178, col. 1, p. 179, 
col. 4, and p. 180, col. 4).  The only correction is to replace the wool price reported for 1910, which is 
nearly 25% below those for 1909 and 1911, by the average of the latter; most sources suggest that 
1910 was if anything a year of relatively high wool prices (Atti C.C.V.D. 1910-11, p. 140, 1911-12, p. 
258; Cianci, 1933, p. 370).  These series are extended backwards with the aid of the following series, 
calculated for 1854-61:  for grain prices, the average of those reported (in lire per hectoliter) for 
Torino, Milano, Genova (interpolating arithmetically between 1854 and 1856), Firenze, Parma, 
Palermo, Catania, Cagliari, and Sassari; for wine prices, the average of those reported (in lire per 
hectoliter) for Milano, Firenze (two series), Parma (two series), Palermo, and Catania; for cheese, the 
average of the prices (in lire per quintal) in Palermo and Catania; for lambs, the price of lamb (in lire 
per kilogram) reported for Torino (1858-61), extrapolated on the basis of the local price of veal 
(1854-58); and for wool, the price of imported greasy wool reported for Genova (in lire per quintal), 
interpolating arithmetically between 1853 and 1855 (Bandettini, 1957, pp. 13, 21; De Maddalena, 
1957, pp. 13, 31; Delogu, 1959, pp. 15, 16; Felloni, 1957a, pp. 15, 22, 31; Felloni, 1957b, p. 32; 
Felloni, 1957c, p. 15; Petino, 1959, p. 12, 16, 20; Spaggiari, 1959, pp. 14, 21-22). 
 The relative expected income figures so obtained for 1881 and 1908, and the corresponding 
herd-size data, imply a supply elasticity of 1.248.  The resulting herd size estimates are transcribed in 
Table H.05, col. 11.  Perhaps the most arbitrary element of the underlying calculation is the choice of 
weights assigned to the alternative products (grain and wine).  Reducing the relative weight of wine 
would increase the rate of growth of the estimated herd from 1881 to 1887, and reduce it from 1887 to 
1897 and again from 1908 to 1913; in other years, the estimates are little affected.  Different results 
would also be obtained if Cianci’s price series were substituted for those in the Sommario; but since 
the latter presumably include the former this issue was not explored. 
 The average output of clean wool per animal is here estimated as a constant equal to one kg.  
As noted above, this figure is consistent with what appears to be the earliest comprehensive evidence 
on actual fleece weights.  No rising trend is assumed, despite the upward drift of the estimates from 
the 1860s to the 1920s and the explicit reference to rising yields in the Riassunto industriale, vol. 1, p. 
160.  The rising relative yield of sheep was due largely to rising cheese yields, from 7 lire (43% of the 
calculated total) in 1861 to 9 lire (47%) in 1881 and 13 lire (55%) in 1911; wool yields instead fell 
from 6 lire (38% of the calculated total) in 1861 to 6 lire (33%) in 1881 and 4 lire (18%) in 1911.  In 
the circumstances, general improvements in the breed are likely to have been offset by selection 
substituting milk production for wool (Di Nola, 1915, p. 29).  
 The actual clip was a mixture of greasy and fleece-washed wool.  Debenedetti seems to have 
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provided the best figures relating the actual clip and the corresponding yield in clean wool (Atti 

C.C.V.D. 1913-14, p. 241).  His estimates, recalled above, correspond to an average yield of 1.12 kgs 
of clean wool, which is higher than the figure adopted here.  On the reasonable assumption that the 
(industrial) yield in clean wool of the various types of new wool was relatively well established, and 
that the uncertainty surrounded the (agricultural) yields in greasy or fleece-washed wool, the actual 
clip is here estimated on the basis of the ratio of Debenedetti’s estimates, or 1.73 kgs of raw wool per 
kg of clean wool (and therefore, here, per animal). 
 
H03.03  Output:  clean virgin wool  
 The clean virgin wool produced by domestic industry includes that from domestic raw wool, 
and that from imported new wool.  These are here represented by separate series (Table H.06, cols. 
1 - 2).  
 The cleaning of greasy wool would seem to involve considerably more processing than the 
cleaning of fleece-washed wool.  The present estimates of the domestic clip contain only a single 
observation of the mix of greasy and fleece-washed wool; and the international trade figures, about 
which more forthwith, are similarly devoid of disaggregation, though contemporary estimates point to 
a lower yield in clean wool (i.e., a higher percentage of greasy wool) than in the domestic clip.  Since 
the differential weight losses of greasy and fleece-washed wool during the cleaning process seem 
closely related to the amount of processing which is required by these different inputs, the aggregate 
input would appear to be a satisfactory index of real value added in the cleaning of virgin wool; but a 
separate output series would need to be calculated (in order to derive the estimated flow through later 
stages of processing), as the average input-output ratio would vary with the mix of greasy and 
fleece-washed (foreign and domestic) raw wools.  Equivalently, separate output series could be 
calculated, each of which would be proportional as the corresponding input (and would receive a 
value added weight proportional to the input-output ratio).  These two output series could refer either 
to clean wool from greasy and fleece-washed wool, respectively, or to clean wool from foreign and 
domestic wools, respectively.  Since the only information on changes in the mix by type is that 
provided by the changes in the mix by origin, it seems just as well to abide by the latter division, 
which most clearly reveals the information content of the estimated series.  
 For simplicity, the domestic output of clean virgin domestic wool is estimated on the basis of 
the domestic clip alone, with a small allowance for on-farm consumption, while that of clean virgin 
imported wool is estimated on the basis of net imports.  Since the gross exports of raw wool are likely 
to include a fair share of reexported imports (judging from the analogous case of cotton, so long as it, 
like raw wool, was imported duty-free; Industria cotone, p. 7), and the exports of domestic raw wool 
were in any case not representative of the domestic clip (Tombesi, 1902, p. 4), there is little point to 
keeping track of gross exports and gross imports, and deducting gross exports from the domestic clip 
rather than from gross imports.  
 The Movimento commerciale separated virgin wools only into greasy and clean (lavate).  For 
simplicity, the output of clean virgin foreign wool is here estimated on the basis of greasy wool 
imports alone, even though various authors indicate that the authorities counted much or all 
fleece-washed wool (lavata a dosso) with the clean (lavata a fondo) rather than the greasy (e.g., Bona 
in the Atti C.C.V.D. 1910-11, p. 149; Dodi, 1943, p. 274).  To the extent that this is so, the present 
figures underestimate the quantity of foreign wool cleaned in Italy, and (by failing to deduct part of 
the imported clean wool) overestimate the quantity spun and woven.  In point of fact, fleece-washed 
wools do not appear to have been systematically counted as clean:  apart from the fact that it hardly 
seems natural to count as clean wools that clearly need to be cleaned, one notes that Australian wools 
were counted entirely as greasy even though some were presumably fleece-washed (e.g., Atti 

C.C.V.D. 1911-12, pp. 254, 261-262; Bianchi, 1915, p. 19).  The best evidence is provided by 
Debenedetti in the Atti C.C.V.D. 1913-14 (pp. 212-213, 242-243).  He noted that most of the greasy 
wool exported was actually fleece-washed; and his breakdown of clean wool imports assumes that 
one-third of the clean wool imported from France in 1913 was actually fleece-washed.  This figure 
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suggests that in that year at least the corresponding error is negligible:  though some 500 tons of raw 
wool are misclassified, and the output of clean virgin foreign wool is correspondingly underestimated 
by some 10%, the neglected value added is trivial (under 20,000 lire, on the basis of the figures 
estimated below); and the neglected weight loss (100 to 200 tons) is just 1% of the total amount of 
virgin wool cleaned (0.5% of the total including reclaimed wool), or well within the margin of error in 
the estimated yields in clean wool.  Perhaps for this reason, all the available estimates of clean wool 
consumption treat the trade statistics as if fleece-washed wools were counted as greasy and imported 
clean wools were indeed clean, the authors who affirm the contrary not excepted (thus Bona, Atti 

C.C.V.D. 1910-11, p. 150; Dodi, 1943, p. 274; Annuario laniera 1926, p. 521; Atti lanieri, pp. 
31-32).  The present estimates follow suit:  since the error appears negligible in 1913, and there is no 
evidence on its time path (other than that furnished by the clean wool trade figures themselves, which 
suggest that net imports in 1913 were close to those of the immediately preceding years, and far above 
the earlier norms), the present simplification seems entirely justified. 
 The international trade statistics actually distinguish greasy wools (trade category 407 in 1913) 
only from 1883 (Table H.07, col. 1); in earlier years, a single broad category included all types of 
wools from greasy through clean, carded and combed (Table H.07, col. 5).  Before 1883, then, the net 
imports of greasy and fleece-washed wool are estimated as a constant share, equal to that calculated 
for 1883 (about 66%), of those recorded for that broader category.  In the early years, even the latter 
figures incorporate tentative corrections to the available data, as follows.  In 1861-70, the Kingdom’s 
net imports from the Roman provinces are excluded, as that area’s clip is included with the domestic 
estimates; and an additional 400 tons p. a. are deducted to allow for that area’s net exports to the rest 
of the world (Bonelli, 1961, pp. 191, 195, assuming that these were all from the area annexed in 1870; 
Enciclopedia italiana, vol. 20, p. 459).  In 1861-66, on the other hand, 1,300 tons p. a. are added to 
allow for the net imports of the Venetian provinces, which imported 217 tons in the last two months 
of 1866.  In 1860, the present estimates are the sum of the net imports reported for the North, 
excluding trade with the Papal States (3,311.6 tons), for Tuscany (-27.4 tons), and for the South 
excluding Sicily (-991.8 tons, estimated by attributing to the Papal States a share of the quantities 
equal to their share of the values; Movimento commerciale provincie toscane 1859 e 1860, pp. 170, 
186-187, 197, 202-203), plus a further 900 tons, as above, for the net external trade of the Roman and 
Venetian provinces together.  The net trade of the Sicilian provinces is instead considered negligible.  
 The yield in clean wool of the imported greasy and fleece-washed wools is here assumed to 
equal 45%.  This is the figure used in the Industria lana, p. 19.  Late pre-War yields were estimated at 
48% by Targetti (Atti lanieri, p. 31) and 42% by Bona (Commissione lana, vol. 3, p. 80).  The 
post-war Relazioni tessili, p. 154 allowed a 55% yield; but this seems to reflect a change in the import 
mix (compare Targetti’s in the Atti lanieri, p. 31). 
 Finally, on the assumption that inventories were held essentially in raw wool, and by analogy 
to cotton, the output of clean imported wool is estimated from the imports of greasy wool shifted half 
a year forward.  Since the domestic clip was obtained near the middle of the year (Industria lana, p. 9; 
Enciclopedia italiana, vol. 20, p. 456), a similar average lag is attributed to the domestic input. 
 The present estimates of the domestic output of clean virgin wool from domestic raw wool are 
presented in Table H.06, col. 1.  They are equal to the estimates of the number of sheep in Table H.05, 
col. 11, times one ton of clean wool per thousand animals, shifted six months forward, and reduced by 
4.6% to allow for the share of the clip retained on-farm.  This figure is the average of two estimates 
that bracket the period at hand.  Rossi (1869), p. 32, allowed on-farm consumption 3.6% of the clip 
(400 tons not marketed out of 10,700).  Debenedetti (Atti C.C.V.D. 1913-14, p. 211) indicated that 
northern Italy produced some 700 tons of wool (out of 12,500 for Italy as a whole), and that a good 
share of that was consumed on-farm.  On the simple but not unreasonable assumption that that “good 
share” (perhaps 30%?) was close to the North’s share of aggregate on-farm consumption, the share of 
the national clip consumed on-farm works out to 5.6%.  Since it is unlikely that on-farm consumption 
increased its share of a growing clip, and both estimates are inevitably rough, they are here taken to 
imply that the share of on-farm consumption did not display a significant decline over the relevant 
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half-century, but rather remained constant at a level between that of the two available estimates.  As 
indicated below, a number of other authors allowed a few thousand tons for on-farm consumption and 
mattress wools together; these figures broadly confirm the present estimate, but do not specify it 
further.  
 The present estimates of the domestic output of clean virgin wool from imported raw wool are 
presented in Table H.06, col. 2.  They equal the net imports of greasy and fleece-washed wool (Table 
H.07, col. 1), shifted six months forward, and multiplied by .45.  Small negative values are obtained 
for 1903 (-1 ton) and 1905 (-28 tons); output in those years is set equal to zero, and the corresponding 
figures for 1902 (206 tons) and 1904 (51 tons) are reduced to match. 
 
H03.04  Output:  reclaimed wool  
 The evidence on the domestic production of reclaimed wool is limited and difficult to 
interpret.   
 Maestri, 1867, p. 90, 1868, p. 197, estimated the spinning industry’s consumption of 
reclaimed wool at 1,500 tons p. a. 
 Rossi (1869), p. 36ff, devoted a chapter to this industry.  He refers to two large firms 
employing together 70 men and 550 women:  Mazza in Bellano, with 70 horsepower and the capacity 
to produce 2,300 tons of reclaimed wool per year, worth an average of 1,800 lire per ton (plus 12 tons 
of yarn at 3,000 to 3,500 lire per ton), from some 4,000 tons of rags; and Roessinger (in Isola Liri) 
with 50 horsepower, producing 1,300 to 1,500 tons of wool per year from 2,700 tons of rags.  
Allowing for the various small shops in or near Prato, Napoli, Salerno, Verona, and elsewhere, Rossi 
estimates the value of the industry’s output at 8 million lire; at the unit value indicated for Mazza’s 
output, this is equivalent to some 4,400 tons p. a.  
 The Notizie industriali, p. 63, reports for 1876 24 workshops with a total of 68 tearing 
machines, 366 horsepower, and 1,373 workers (208 men, 868 women, 297 children).  The 
disaggregation is geographic; the large works in Bellano (Mazza) are clearly recognizable, but at Isola 
Liri one finds only two small shops with just 10 horsepower and 84 workers between them.  
 Ellena (1880), p. 78, refers to the reclaimed wool industry.  He cites Rossi’s decade-old output 
estimate as 4,500 tons p. a., and himself estimates the spinning industry’s current consumption of 
reclaimed wool at over 5,000 tons p. a.  This comparatively small increase over Rossi’s output figure 
is surprising, given that Ellena’s 1876 power and labor data in the Notizie industriali were two to 
three times those to whom Rossi attributed some 3,700 tons of output p. a.  Nor can one plausibly 
argue that the reclaimed wool consumed by the spinning industry was only a fraction of that produced 
(even though this would reconcile Rossi’s figures to Maestri’s as well as Ellena’s):  Ellena gives a 
figure for aggregate wool consumption in Italy for all uses that clearly identifies the spinners’ 
consumption of reclaimed wool with aggregate consumption (15,000 tons, including 6,000 of 
domestic virgin wool and 4,000 of imported virgin wool), and there is no evidence of significant 
exports before the early 1910s (when in any case they remained below 1,000 tons p. a.).  
 The Industria lana, p. 16, attributes the 1876 data to specialized workshops only, and lists the 
corresponding figures for 1894 as 35 workshops with 927 workers and 622 horsepower.  It 
subsequently (pp. 21-22) adds the information that these specialized shops operated 94 tearing 
machines, and that the production of reclaimed wool was integrated with spinning in numerous shops 
in or near Biella, Torino, Prato, Isola Liri, Vicenza, Gandino, and Brescia; another 94 tearing 
machines were thus to be found in the integrated shops of the provinces of Firenze (which includes 
Prato) and Novara (which includes Biella) alone.  The output estimate for 1894 equals 8,744 tons (p. 
23).  This figure, which is compared to Rossi’s and Ellena’s estimates for 1869 and 1880, is obtained 
on the basis of 0.1 tons per day per wet-process machine (68, in and around Firenze, working 280 
days a year) and 0.2 tons per day per dry-process machine (120, working 285 days a year), with no 
allowance for the output of the machines in the integrated works outside of the provinces of Firenze 
and Novara.  Once again, the spinners’ consumption is identified with domestic output (pp. 23, 30); 
interestingly, the estimate of the yarn output corresponding to that consumption of reclaimed wool 
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allows for a 25% weight loss (p. 30).  
 The 1903 Riassunto industriale, vol. 1, p. 162, recalls Ellena’s output estimate (attributed to 
1876) and the 1894 figures on the number of machines, their productivity, and the corresponding 
aggregate output.  In 1903, the number of tearing machines in specialized shops had increased to 147; 
their number in integrated shops had remained unchanged since 1894 (in the absence, one strongly 
presumes, of any more recent evidence on their number).  Again allowing 0.1 tons per day to one 
third of the machines and 0.2 tons per day to the rest, output in 1903 is estimated at 11,200 tons.  A 
subsequent table (p. 164) includes data on the number of tearing machines in 1876 (68), 1894 (94), 
and 1903 (147); clearly, these are meant to refer to specialized shops only.  
 The suggestion that the number of tearing machines in specialized shops was growing, and 
indeed expanding as a share of the total, is contradicted a few years later by Bona (Commissione lana, 
vol. 3, pp. 86-87).  He states that only one specialized shop survived, with three tearing machines; the 
total at work was some 300, which on the basis of 0.1 tons per day and 300 days per year yield an 
output estimate of 9,000 tons. 
 Allievo (1911), p. 30, recalled the estimates of Rossi (4,000 tons in 1869), Ellena (5,000 tons 
in 1880) and Bona (9,000 tons in 1907).  Targetti (1942), p. 37, allows an output (consumption) of 
9,500 tons in 1909 and 12,000 tons in 1913 (the column headings, as published, were reversed; 
compare Targetti in the Atti lanieri, pp. 31-32); but these figures are entered as they are in an estimate 
of the total raw material consumed by weavers, and may therefore be net of the weight loss in 
spinning (25%, as indicated above).  
 The range of output growth rates implied by these figures is distressingly broad.  Maestri’s 
estimate can perhaps be simply dismissed; but Rossi’s and Ellena’s figures can be used to justify an 
average annual growth rate in the 1870s of as little as 1.2% (from 4,400 tons to 5,000 tons in 11 years) 
or as much as 9.7% (from the 1869 labor and horsepower figures, geometrically averaged and 
increased by 20% to allow for the small shops producing that share of output, to the corresponding 
1876 figures, excluding children; an even higher figure would be obtained if children were included, 
or if the 1876 figures are assumed to exclude a larger share of the total including integrated shops).  
From Ellena’s figures and those in the Industria lana one similarly obtains a broad range of average 
annual growth rates over the 1880s and early 1890s:  4.1%, from the output figures (5,000 tons in 
1880 to 8,744 tons in 1894); 1.8%, from the number of machines in specialized shops (68 in 1876, if 
that is indeed what Ellena counted, and 94 in 1894); 0.4%, from the corresponding employment 
figures (through with power increasing by 70% and labor declining by 32%, the result is dominated 
by the choice of weights); 5.8%, from the total recorded number of machines (68 in 1876 and 188 in 
1894); and even more if the relative number of omitted machines grew over time (as it would have if 
Ellena’s figures were substantially complete, as the 1894 numbers clearly are not).  Between the 
Industria lana and the Riassunto industriale, output as estimated grew at 2.8% p. a.; but this reflects 
the assumption of a constant capacity and output in the integrated works, and allows these only the 94 
machines counted in 1894.  A lower growth rate would be obtained if the non-growing component 
were expanded to allow for the many further machines noted but not counted in 1894; conversely, a 
much higher rate of 5.1% would be obtained if the figure observed for the specialized shops (from 94 
machines to 147) were applied to the entire industry (and an even higher figure would be indicated by 
Bona’s suggestion that the integrated works were growing faster than the specialized ones).  Bona’s 
own output figure indicates a decline from 1903; but his figure of 300 machines is above the 251 
claimed by the Riassunto industriale, and implies an annual growth rate of 4.6% if one refers his date 
to 1907 and assumes no change in average machine productivity since 1903.  In the very last few 
years of the period at hand, finally, Targetti’s figures imply a growth rate of 6.0% p. a.; his output 
figure for 1913 is just 7% above that given by the Riassunto industriale for 1903 if taken at face 
value, and 43% above it (for a growth rate of 3.6% p. a.) if it was actually a yarn output figure equal 
to 75% of the corresponding production of reclaimed wool.  
 The relevant price information is also limited and not particularly illuminating.  The export 
values of reclaimed wool are available from 1888; these decline from 170-180 lire per quintal over the 
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next few years to 140 in almost every year from 1894 to 1904 (with a brief rise during the Boer War), 
and then recover to 170-180 from 1906.  The import price of animal rags declines from 85-90 lire per 
quintal in the early 1890s to 80 in the late 1890s, 60 in the early 1900s, and 50 around 1910.  The 
output price in input units thus broadly declined in the 1890s, and then rose in the 1900s; but little can 
be made of this in the absence of evidence on processing costs (especially the relative movements of 
wages and labor productivity).  
 The present estimates of reclaimed wool output are presented in Table H.06, col. 3.  They are 
no more than a central benchmark estimate of 10,000 tons in 1894, extrapolated at 3.33...% a year.  
The 1894 estimate is based on an average productivity of 50 tons per machine, assuming 300 days per 
year and 0.l tons per day for l/3 of the machines and 0.2 tons per day for the rest (Industria lana, p. 
23; Riassunto industriale, p. 162), and 200 machines.  The regionally disaggregated data in the 
Industria lana, p. 55 ff., indicate that the province of Novara contained 24 tearing machines in 
specialized shops, which added to the 45 in integrated shops (p. 22) yield a total of 69.  In that same 
province, the workshops engaged in reclaiming wool, spinning, and weaving together employed some 
8,500 workers and 4,500 horsepower, or about one third of the corresponding national totals (25,500 
workers and 14,500 horsepower).  Together, these figures suggest that the national total number of 
tearing machines was some three times that in Novara, or about 207.  Alternatively, the provinces of 
Brescia and Vicenza and the municipality of Gandino in the province of Bergamo report no 
specialized wool-reclaiming shops, and employed 7,300 workers in shops engaged in spinning or 
spinning and weaving together.  These are some 86% of the above totals for the province of Novara, 
suggesting that the tearing machines in those areas were some 86% of 69, or about 59.  Added to the 
188 machines counted by the source, this figure yields a total of 247, even without an allowance for 
the tearing machines in the integrated shops in Torino and Isola Liri (where the 28 machines and 300 
workers in specialized shops were probably more than enough to serve the spinning and 
spinning-plus-weaving works, which employed only 2,500 workers between them).  Together, then, 
these extrapolations from the Novara figures yield an average of 225 to 230 tearing machines in Italy 
as a whole; but these figures are plausibly biased upwards, since Novara is likely to have been a net 
exporter of reclaimed wool.  Since the machines in integrated shops were also probably less likely to 
work a full year than those in specialized shops, the equivalent number of full-time-equivalent tearing 
machines was probably close to 200, as assumed here.  
 Since the available evidence for other years is too confused and contradictory to allow one to 
trace fluctuations in growth rates with any confidence at all, this benchmark figure is here 
extrapolated at a constant annual rate.  The rate selected here is 3.33...% p. a.  This figure is generally 
an internal average of those noted above in the various sub-periods; and it extrapolates the present 
benchmark both to Rossi’s apparently well-documented figure in 1869 (4,400 tons), and to a figure 
for 1907 (15,300 tons) that is compatible with Bona’s estimate of 300 tearing machines at that time on 
the assumption, once again, of 50 tons each per year (allowing productivity gains since 1894 to offset 
declining average utilization with the growing share of integrated works).  Some slight confirmation 
of the present estimates may be found in the fact that from 1885 to 1894 the estimated increase in 
reclaimed wool output more than offsets the decline in clean virgin wool production and consumption 
(Table H.06, cols. 1 - 3, Table H.07, col. 2).  This agrees with the indication to that effect in the 
Industria lana, p. 13. 
 
H03.05  International trade: clean wool and wool goods 
 The production of the various intermediate and final wool goods is estimated together, in three 
basic steps.  First, aggregate final consumption is estimated by adding the net imports of clean wool 
(as such or processed) to the domestic output of clean wool (net of on-farm consumption).  Second, 
aggregate final consumption is tentatively allocated among the various final goods.  Third, production 
levels are estimated by working back from consumption, allowing for international trade.  
 The international trade figures are collected in Table H.07.  Col. 1 covers greasy wool, and is 
discussed above.  Col. 2 covers clean raw wool of all kinds; it includes dyed as well as natural virgin 
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and reclaimed wool, waste and dropping (trade categories 408-409 and 414-417 in 1913).  Col. 3 
refers to carded wool (rovings; trade categories 410-411 in 1913), and col. 4 to combed wool (tops; 
trade categories 412-413 in 1913).  In 1883-87, the Movimento commerciale reports only the sum of 
cols. 3 and 4; the present figures allocate that sum in proportion to the relative shares in 1888 
(respectively 4% and 96%).  In 1860-82, as noted above, the Movimento commerciale reports only the 
sum of cols. 1 - 4; like col. 1, cols. 2 - 4 are then estimated as constant shares of col. 5, corresponding 
to those calculated for 1883 (about 30.6%, 0.14%, and 3.25%, respectively, against 66.0% for col. 1).  
Col. 5 is itself obtained directly from the Movimento commerciale only in 1871-83; in 1860-70, it 
includes the tentative corrections to offset border changes described above.  The present figures 
exclude horse-hair and other hair and fur (trade categories 418-424 in 1913).  Most of these seem to 
have been used for hats, brushes, and upholstery (e.g., Atti C.C.V.D. 1912-13, pp. 191-192; 
Enciclopedia italiana, vol. 8, p. 891, vol. 11, p. 900); and the error from excluding all of them is in 
any case partly offset by the error from failing to exclude the share of wool droppings that was used as 
fertilizer rather than for textiles (Atti C.C.V.D. 1910-11, p. 152). 
 Cols. 6 and 7 refer to woolen yarn (trade categories 425-430 in 1913) and worsted yarn (trade 
categories 431-436 in 1913), respectively.  In 1888-1913, each series sums over the twelve available 
disaggregated sub-categories, ignoring the available distinctions (between single and doubled yarn; 
among grey, bleached, and dyed yarn; and between lower and higher counts, the cutoffs being 10 
meters per gram for woolen yarns and 50 meters per gram for worsted yarns).  In 1861-87, the 
available distinctions are much reduced (there are none, in fact, in 1878), and exclude in particular 
that between woolen and worsted yarns; nor does the latter appear to correlate sufficiently clearly with 
the surviving distinctions (dyed or not, single or doubled) to be inferred from the latter.  In 1861-87, 
therefore, the present figures in cols. 6 and 7 are obtained by distributing the corresponding sum, 
transcribed in col. 8, in proportion to the relative shares prevailing in 1888 (about 14.4% and 85.6%, 
respectively).  No correction is made to allow for the Venetian and Roman provinces’ net imports in 
the early years, since the corresponding quantities appear to have been negligible (5 to 10 tons p. a. 
each; Movimento commerciale 1866, pp. 481, 510, Bonelli, 1961, pp. 191, 195).  
 Cols. 9 - 14 cover wool cloths and the like, including finished products.  Col. 9 refers to covers 
and rugs (trade categories 456-458 in 1913). The present figures are obtained directly from the 
Movimento commerciale:  the relevant quantities are always separately recorded, and the early 
exclusion of the Venetian and Roman provinces is ignored.  The partial data for the Venetian 
provinces in 1866 point to net imports of about 10 tons p. a.; the available data for the Papal States do 
not separate out covers and rugs, but it seems safe to assume that the corresponding trade was 
similarly negligible. 
 Col. 10 refers to woolen cloth; it includes that identified as such (trade categories 437-438 and 
444 in 1913), as well as some other of relatively low unit value (trade categories 441-443 in 1913).  
Col. 11 refers to worsted cloth; in includes that identified as such (trade categories 439-440 and 445 in 
1913), as well as other relatively valuable materials, clothes, and accessories other than hats 
(embroidered cloths, knits, lace, tulle, scarves, sewn goods:  trade categories 446-448, 459-471 in 
1913).  From 1888, the statistics are relatively detailed, and the disaggregation increases over time; 
counting sub-categories, col. 10 aggregates over 11 different items in 1913, and col. 11 over 24.  In all 
cases, the quantities are simply summed, without regard to the degree of processing (printing, cutting, 
sewing) or to the cloth’s weight per square meter (in the absence of a corresponding disaggregation by 
the number of threads, this measure is of limited significance, and the unit values assigned to the 
various sub-categories are relatively close to each other).  In 1879-87, the statistics distinguish only 
aggregate woolens and aggregate worsteds with and without cotton warps, and a few relatively 
valuable other materials and goods.  The mixed textiles are excluded from cols. 10 and 11, as they are 
already counted with the cotton goods (Table H.03, col. 8), for the reasons indicated in the 
corresponding text.  Col. 10 then covers only the (all-wool) woolen cloth identified as such; col. 11 
covers the (all-wool) worsted cloth identified as such, and the minor other materials and goods.  In 
1879-81, moreover, the export figures do not separate woolens and worsteds; the entire (small) 
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quantities are here considered woolens.  In 1878, the mixed textiles are counted with the 
corresponding all-wool goods; as indicated above (p. H2-15), 37% of the reported aggregate net 
imports of woolens and worsteds are here attributed to mixed textiles and counted as cotton goods.  In 
1861-78, the Movimento commerciale does not distinguish between woolens and worsteds; and in 
1864-77 some imports are reported only in value terms.  For simplicity, the latter are here converted 
to quantity units on the basis of the unit value reported for the corresponding imports measured in 
weight units (even though the ones are not in fact representative of the others, as importers would 
choose to pay duty on the weight or on the value:  Rossi, 1869, pp. 200-201; see also p. 205 and Dodi, 
1943, p. 200).  In 1861-78, then, the (calculated) net imports of woolens and worsteds are split evenly 
between woolens and worsteds (by analogy to the pattern in 1879-80); the minor items are again 
considered worsteds.  Finally, the figures so obtained are increased by allowances for the Venetian 
and Roman provinces; there are here set equal to 400 tons of net imports p. a. in 1861-66 and 200 tons 
p. a. in 1867-70, evenly split between cols. 10 and 11 (Movimento commerciale 1866, pp. 481-482, 
510, Bonelli, 1961, pp. 191, 195).  
 Col. 12 refers to felts (trade categories 449-452 in 1913).  The present figures are again 
obtained directly from the Movimento commerciale:  separate quantity data are available throughout, 
and the trade of the omitted areas again seems negligible (perhaps 20 tons p. a. for the Venetian 
provinces; no data for the Roman ones).  This series includes fur felts as well as wool felts; 
fortunately, even the gross flows appear always to have been minor (no more than a few hundred tons 
p. a.).  
 Cols. 13 and 14 refer to wool caps and hats, measured in millions of units.  The cap series 
(trade category 1183 in 1913) is obtained directly from the Movimento commerciale.  In 1861-77, it is 
the sum of ordinary and military caps.  Col. 13 also allows net imports of 1,000 units p. a. for the 
Venetian provinces in 1861-66 (as suggested by the data for the last two months of that period); the 
corresponding trade of the Roman provinces seems negligible (Bonelli, 1961, pp. 191, 195).  The 
wool hat series corresponds to trade category 1189 in 1913 (documented from 1903, using the 
retrospective data in the Movimento commerciale 1907); the wool component of fancy ladies’ hats 
(category 1184) is presumed negligible, as is the apparently spurious component of the increase in 
exports in 1910 (Movimento commerciale 1910, p. 606).  Peasant felt hats, separately counted in 
1892-1902, are considered to be wool hats, to a negligible approximation.  In 1892-1901, other felt 
hats are all counted together; by analogy to the disaggregation available for 1902, (1,538/2,438) of 
these are considered wool and counted in col. 14.  In 1878-91, felt hats are included in the residual 
category; by analogy to the (estimated) disaggregation for 1892, (492/767) of that residual is here 
considered wool.  In 1867-77, that residual is measured only in value terms for imports, and weight 
and value terms for exports.  To avoid introducing discontinuities, imports are estimated by dividing 
the reported values by 4 lire (the corresponding unit value in 1878); exports are estimated by allowing 
2,500 hats per ton (as suggested by the unit values of 4 lire per hat in 1878 and 10,000 lire per ton in 
1877; the aggregate export value series is not a good index, as the values assigned to the weight units 
were halved, for example, in 1874).  In 1868-77, the figures in col. 14 are (492/767), as in 1878-91, of 
the net imports so obtained.  In 1867, the residual category includes straw hats, on the export side 
only; by analogy to the relative quantities in 1868, the reported export figure for 1867 is halved before 
proceeding as for 1868 ff.  In 1861-65, the source reports the number of hats traded (and the unit 
values in 1865 suggest that 4 lire per hat was again a typical average).  Net imports in 1861-65 are 
again calculated by deducting half of gross exports (which include straw hats) from gross imports 
(which exclude straw hats in 1864-65, and include what appear to be only negligible quantities thereof 
in 1861-63), and multiplying the result by (492/767).  In 1866, the source reports trade partly as in 
1861-65, and partly as in 1867; each component is handled as the corresponding figure for those other 
years, and the results are summed.  Finally, col. 14 includes an allowance for the Venetian and Roman 
provinces.  In the last two months of 1866, the Venetian provinces imported 6,000 lire of other hats, 
and exported two tons.  Proceeding as above, these are equivalent to 9,000 hats imported p. a., and 
30,000 hats exported p. a.  Deducting half of the latter to allow for straw hats (Atti C.C.V.D. 1913-14, 



 37 

p. 555), one obtains a residual net export figure of 6,000 hats of wool and other materials p. a.; taking 
the usual proportion (492/767), the result is a net export figure of 4,000 wool hats p. a., included in 
col. 14 in 1861-66.  In the Papal States, trade in felt hats in the 1850s averaged some 3,550 units of 
net imports p. a.; very tentatively, col. 14 includes an allowance of 2,000 units of net imports p. a. in 
1861-70. 
 Col. 15, calculated here for later use, separates out the net imports of finished goods already 
included in col. 11.  These correspond to categories 470 (sewn knit goods) and 471 (other sewn 
goods) in the Movimento commerciale 1913, and are readily traced back to 1879.  In 1861-77, the 
present figures cover the reported trade in shawls and kerchiefs, and in clothing; for simplicity, the 
small amounts counted only in units of value are converted to weight units at a uniform rate of 40,000 
lire per ton for shawls and kerchiefs, and 25,000 lire per ton for clothes (as suggested by their unit 
values in 1877). 
 
H03.06  Aggregate wool consumption 
 Table H.06, col. 11, presents the estimates of the aggregate consumption of clean wool 
(excluding that consumed on-farm, which is at no time processed by industry).  These estimates are 
calculated from the estimated domestic output of clean wool excluding on-farm consumption (Table 
H.06, col. 1 - 3) and the imports of clean wool and wool goods (Table H.07, cols. 2 - 4, 6 - 7, 9 - 14), 
converted to clean wool equivalents.  As noted above, the estimates of the domestic output of clean 
wool incorporate the assumption that inventories were held essentially in raw wool; the lag in the 
subsequent transformations is considered negligible.  Logically, then, the net imports of clean and 
processed wool should be simply (weighted and) summed; but an exception is made here in the case 
of imported clean wool (Table H.07, col. 2), which as calculated reflects the sharp year-to-year 
fluctuations of the aggregate of which it is a share from 1860 to 1882 (col. 5).  Since in later years the 
(reported) imports of clean wool seem noticeably less volatile, and the fluctuations in the reported 
aggregate imports may well have been partly offset by changes in the mix of greasy and clean wool, 
aggregate final consumption is here calculated on the basis of a somewhat smoothed clean wool 
import series (col. 1 is implicitly smoothed by the half-year forward shift justified by the assumed lag 
structure, and the absolute quantities in cols. 3 and 4 are too small to matter until after 1883).  In 
calculating aggregate consumption, then, the figures in Table H.07, col. 2 in 1861-82 are replaced by 
the corresponding values shifted four months forward.  
 The other series in Table H.07 are instead to be transformed into the equivalent quantity of 
clean wool.  While at any given stage of production a given input often yields significantly less than 
its own weight in output, the difference is typically almost made up by the corresponding waste, 
which is reprocessed and used for similar or lower-quality materials (e.g., Annuario lana 1916-18, p. 
X, Annuario laniera 1926, p. 497; Cerutti, 1920, pp. 11, 23-27; De Gregorio, 1913, pp. 269 ff.; 
Giudici, 1932, pp. 121-138, 176-181, 415-417, 435, 480).  The main exception seems to be the 
finishing process, where the significant weight loss (ca. 10%) with relatively little waste seems due 
primarily to a loss of water content, partly offset by the weight gain from the dyes (Giudici, 1932, pp. 
129, 275, 342, 401, Bianchi, 1915, p. 45, De Gregorio, 1913, p. 271; the much higher loss figures 
occasionally quoted seem to include the loss of weight from the removal of the oil and size added 
earlier in the production process, or to refer to poor-quality material with significant recoverable 
waste:  De Gregorio, 1913, p. 231, Giudici, 1932, pp. 435, 480).  The present calculations imitate 
those of Targetti (Atti lanieri, pp. 31-32) in neglecting weight losses through spinning; the assumption 
here is that the yields in clean wool already allow for the residual impurities in the latter which are 
removed in the carding process, and that the small net losses of wool fiber (2-3%?) in carding, 
combing and spinning are offset by the addition of oil (Giudici, 1932, pp. 180-181, 343).  Finished 
textiles are instead assumed equivalent to 1.08 times their weight in clean wool; for simplicity, in 
view of the small quantities involved, this figure is here applied to covers, rugs, and felts as well as to 
woolens and worsteds.  This coefficient is near the lower end of the range of weight losses from clean 
wool and yarn (and unfinished textiles) indicated by Cerutti, Bona, and Targetti (respectively 7-8%, 
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10%, and 12%:  Cerutti, 1920, pp. 25-27, Commissione lana, vol. 3, p. 71n, and Atti lanieri, p. 32); 
but these coefficients seem to consider only the possible production of woolen cloth, and ignore the 
recovered waste that was used for rugs, knits, felts, and upholstery (by the same token, the 18% loss 
from clean wool to finished textiles cited by Di Nola, 1915, p. 58 seems to neglect an even broader 
spectrum of recovered wastes). 
 Caps and hats, finally, are considered the equivalent of 0.1 kg of clean wool each, as indicated 
in the Atti C.C.V.D. 1913-14, p. 556.  This is admittedly inconsistent with the early estimates of wool 
hat exports, which allow 0.4 kg per hat; but the corresponding quantities are then so small that even a 
factor of four is relatively insignificant. 
 In summary, therefore, the estimates of aggregate final consumption (of industrially processed 
wool) in clean wool equivalent in Table H.06, col. 11 are obtained as the sum of the following series:  
Table H.06, cols. 1 - 3; Table H.07, col. 2, shifted forward four months until 1882; Table H.07, cols. 
3 - 4 and 6 - 7; Table H.07, cols. 9 - 12, times 1.08; and Table H.07, cols. 13 - 14, times 0.1 (thousand 
tons per million hats). 
 
H03.07  Output:  wool goods 
 The final consumption of industrially processed clean wool (Table H.06, col. 11) is here to be 
allocated among the three categories of final goods corresponding to Table H.06, cols. 8 - 10 (covers 
and rugs, woolens, and worsteds) and the three main final sales of intermediate products (clean wool 
for felts, carded wool for mattresses and upholstering, yarn for household weaving and knitting).  This 
allocation is here estimated on the basis of the available evidence on the composition of production 
and international trade as well as on consumption as such.   
 Maestri (1867, p. 90, 1868, p. 197) estimated yarn production, on the basis of the number of 
spinning machines, at 8,760 tons of woolen yarn and 250 tons of worsted yarn.  He attributed a value 
of 66 million lire to the (fulled) cloth produced in Italy (by 7,300 looms), noting that none of it was of 
particularly high quality.  
 Rossi (1869, pp. 32-33) estimated that mattress wools represented about one twelfth, by value, 
of wool imports (one million lire out of 12.2 million for 5,715 tons of greasy and clean wool), and 
about 3% of the domestic clip (300 tons out of 10,700).  In describing domestic wools (pp. 19-24) he 
noted that Sicily produced mostly mattress wools, and he allowed another 200 tons of these to 
Southern Italy; this suggests that mattresses actually absorbed only a minor share of the available 
mattress wools.  He estimated the production of worsted yarn at 220 tons from 8,500 spindles (p. 
146).  Similar information for woolen yarn is not provided; but the number of spinning machines 
producing yarn for fulled cloths is reported at 673 (p. 168), and his description of his own spinning 
machines (26, of which 17 with 400 spindles and 9 with 300) suggests that these may be the 
equivalent of roughly 250,000 spindles.  Cloth output he valued at approximately 74 million lire:  
64.8 million lire for fulled cloths (from 6,480 looms) plus 2.0 for covers, and 7.5 for non-fulled cloths 
(pp. 33, 168, 207).  Finally, Rossi indicated that Monza produced 500,000 felt hats, mostly of wool; 
over 930,000 were produced in the other main centers, mostly of fur; and an unspecified number were 
produced in minor centers (p. 165).  
 The Industria lana, p. 29, estimated yarn output, on the basis of the available equipment, at 
2,140 tons of worsted yarn (against a private estimate of 2,400 tons) from 94,228 spindles and 12,945 
tons of woolen yarn from 251,322 spindles.  The count is said to be typically 14 to 18 (meters per 
gram) for woolen yarn, and 30 to 36 for worsted (pp. 27-28).  The 15,085 tons of yarn produced are 
considered to contain 6,558 tons of reclaimed wool (75% of the amount produced and consumed in 
spinning) and 8,527 tons of virgin wool (p. 30); given the independent estimate that the clean virgin 
wool consumed amounted to 12,738 tons, a residual 4,211 tons is attributed to hats (3 tons per day), 
felts, mattresses, and other products (p. 19).  The weaving industry is assumed to consume half the 
yarn produced; the other half is assigned to domestic weaving, knitting, felts (sic), ribbons, etc., and 
exports (pp. 30, 51).  
 In the Commissione lana, vol. 3, pp. 70-74, Bona estimated the production of textiles in 1908 
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at 31,900 tons, on the basis of a 10% weight loss from 35,443 tons of materials.  The latter figure is 
calculated as the domestic yield of clean virgin wool, plus net imports, reclaimed wool, and the cotton 
content of mixed textiles (1,500 tons), less an allowance of 5,500 tons of virgin wool for other uses:  
600 tons of worsted yarn to household processing, 1,200 tons of worsted yarn plus 200 of woolen 
yarn to knitting, 500 tons to covers, 200 tons (of combing waste) to hats, 1,000 tons to other cloths, 
and 1,800 tons to households and mattresses.  This 1908 textile output estimate was then compared to 
a figure for 1866 of 12,500 tons of textiles; no source is cited for this figure, but the value assigned to 
it (74 million lire) corresponds to that estimated by Rossi.  Bona also provided yarn output and 
equipment figures.  Worsted yarn is allowed 9,286 tons and 259,796 spindles in 1907 and 10,000 tons 
and 261,639 spindles in 1908, against 2,140 tons and 94,228 spindles in 1894 (as in the Industria 

lana) and 220 tons and 8,500 spindles in 1867 (as in Rossi).  Woolen yarn is allowed 17,000 tons and 
230,000 spindles in 1907, against 12,945 tons and 251,322 spindles in 1894 (as in the Industria lana) 
and a questionable 260,000 spindles in 1867 (an estimate probably derived from Rossi’s figures on 
the numbers of spinning machines and of spindles per machine).  The lack of growth in the number of 
woolen spindles is attributed to stagnation in woolen textile production, all the growth in textile 
output over the preceding twenty years being attributable to worsteds.  Oddly, Bona’s yarn output 
figures (a total of about 27,000 tons in 1907 or 1908) seem irreconcilable with his estimates of 
weaving output (based on the consumption of some 25,000 tons of virgin wool plus 9,000 tons of 
reclaimed wool) and of other uses of yarn (most of the 5,500 tons of wool excluded from the estimate 
of woolen and worsted cloth output).  
 Bona’s figures were widely repeated (and at times misrepresented).  The Commissione lana, 
vol. 3, p. 222 itself cites Bona’s report, and attributes his 5,500-ton deduction (identified with the 
wools of Sicily and Sardinia, plus an allowance for central Italy) entirely to household consumption 
and mattresses; so too Di Nola (1915, p. 36).  The yarn and cloth output figures reappear for example 
in Dodi, 1943, p. 210, and in Allievo, 1911, pp. 33, 43 (see also p. 11).  Allievo seems to attribute the 
1866 textile figures to Rossi (p. 43n); but the internal evidence of the page and the content of the 
quoted source pages indicate that the footnotes were inverted, and that the 1866 textile output 
estimates come from Bona’s report (where they presumably originated, since there is no trace of them 
in earlier works).  Allievo (p. 35) further cites an estimate by Marsino which sets the number of 
worsted spindles at 360,000 in 1908, with an output of 3.4 tons an hour; the counts produced are set at 
25 to 45, with a weighted average of 35.2.  
 The Atti C.C.V.D. 1913-14 contain much useful information.  Debenedetti (pp. 210-212, 
241-243) indicated the types of wool produced and imported.  Northern Italy produced some 700 tons 
of clean wool (out of 12,500 tons for Italy as a whole); these were used to make covers, in good part 
produced and consumed on-farm.  Sicily and Sardinia are attributed 1,100 and 2,350 tons, 
respectively, of ordinary wool suitable for mattresses.  Among the imported wools, perhaps 600 tons 
of greasy wools (allowing 20% of those from France and 7% of those from Britain) and 1,500 tons of 
clean wools were mattress wools; and another 500 tons were suitable for mattresses and covers.  
Debenedetti (pp. 217, 226) also estimated the output of worsted yarn at 13,000 tons or so, and 
suggested that the exported hat felts were produced in Monza. 
 Belli (pp. 548, 556-560) provided evidence on caps and hats.  The  exported caps included 
fancier caps (of wool mixed with cotton and silk), from named firms in Milano and Alessandria; but 
the larger part was made up of (wool) fezzes for the Eastern trade.  These last are here attributed to 
Monza; but this indication seems to be a slip, as no firm is named, and in an earlier report Belli had 
attributed the fezzes entirely to a named firm in Mortara (Atti C.C.V.D. 1911-12, p. 584).  Monza was 
in any case the center of the wool hat industry, processing some 2,600 tons of wool into 26 million 
hats, of which one third were exported (as per the table, which corresponds to the trade statistics; the 
text says two thirds were exported); it also produced some .1 million fur hats, of which one third also 
were exported.  Alessandria was instead the center of fur hat production (by the famous Borsalino 
firms), and apparently did not produce wool hats.  The areas around Biella and Pallanza (both in the 
province of Novara) also produced fur hats; the former seems not to have processed wool, but the 



 40 

latter exported wool hat felts as well as fur hats.  Minor sources of wool and fur hat production were 
also to be found in Bergamo, Arezzo, and Cremona. 
 The Movimento commerciale 1913, p. CXI, reports that textile production was estimated at 
about 29,000 tons.  A capacity-based output estimate of 6,650 tons of combed wool (tops) in 1913 
appears in the Annuario lana 1916-18, p. IX, and the Annuario laniera 1926, p. 493; the Atti lanieri, 
p. 77, attribute this same figure to 1914.  The Annuario lana 1916-18, p. XII, indicates the number of 
doubling spindles in 1915 as 271 per thousand spinning spindles in the case of worsteds, and 42 per 
thousand in that of woolens.  The Atti lanieri also include a statement by Romolotti which suggests 
that the domestic clip was normally used in about equal parts by industry and for mattresses (p. 87), 
and a report by Targetti which sets textile output at 16,000 tons in 1866, 20,000 in 1887, 31,900 in 
1908 (following Bona), and 34,100 in 1913 (pp. 29-32); this last figure is based on wool production 
and net imports, allowing 3,500 tons to knits, felts, and rugs, and 2,500 tons to mattresses.  Targetti 
(1942), pp. 36-37, reproduces an earlier version of this calculation (cited also in Targetti, 1928, p. 8), 
and adds the indication that of the textiles produced 37-38% were worsteds and 62-63% woolens.  
 Further information is provided by Dodi.  The Annuario laniera 1926, which he edited, reports 
the number of combing machines in 1850, 1890, 1910, and 1915 (respectively 10, 65, 177, and 
305:  p. 493) and worsted spindles in 1894, 1907, and 1913 (under 100,000, 260,000, and 377,000:  p. 
497).  Woolen spindles are said to have grown from 230,000 in 1907 to 520,000 in 1918 (p. 495).  
Normal output per spindle, as suggested by a 1923 inquiry, is set at 50 kg/year for woolen yarn and 32 
kg/year for worsted yarn (pp. 497, 499).  Dodi’s article in the Enciclopedia italiana, vol. 20, p. 478, 
reports worsted spindles in 1867 (8,500), 1873 (28,000), 1894 (94,228), 1907 (259,796), and 1914 
(360,000), and woolen spindles in 1867 (260,000), 1894 (251,322), 1907 (230,000), and 1914 
(400,000).  That same article, p. 459, and the Annuario laniera 1934, pp. 640-641, allow the domestic 
clip 9-10,000 tons of clean wool.  Of these, some 2,000 tons are said to be good only for mattresses:  
all the wool of Sardinia, and parts of that from Sicily, Piedmont, Lombardy, and Apulia.  Somewhat 
less than that went to rugs and covers; pulled wools were partly exported for rugs.  Some 6,000 tons 
of clean wool were left for knitting and weaving; the Relazioni tessili, p. 155, had similarly allowed 
pre-war Italy 6,000 tons of spinning wool, the rest going to mattresses and homespun.  Dodi (1943) 
repeats some of the above information (e.g., pp. 121-122).  It adds indications that in 1900-14 woolen 
yarn output grew only thanks to growing productivity per spindle; worsted yarn output grew also 
thanks to an increasing number of spindles (pp. 207-212).  
 The present estimates of final consumption are constructed for 1913, when the available 
evidence is most abundant.  The production of hats and caps is here estimated from the Atti C.C.V.D. 

1913-14 as equivalent to about 3,800 tons of wool, allowing 0.1 kg of wool per item and assuming 
that exports (Table H.07, cols. 13 - 14) represented 30% of production in the case of hats (assuming 
that Monza was more export-oriented than the minor producing centers) and 50% in that of caps 
(where the share of exports was boosted by the fez industry, which worked entirely for foreign 
markets).  Net exports include the equivalent of 1,200 tons of wool as hats and caps, plus 200 tons of 
felts which were also predominantly wool hat materials (Atti C.C.V.D. 1913-14, pp. 226-227).  
Overall, therefore, the hat and cap industry worked some 4,000 tons of wool, of which some 2,600 
were consumed domestically. 
 The output and consumption of other felts (assumed equivalent, given that trade was 
dominated by hat felts) are estimated on the basis of the labor force figures in the Censimento 

demografico.  Category 6.85, covering the manufacture of wool and fur hats (including the 
corresponding felt), is assigned some 17,300 people; another 1,100 are assigned to category 6.86, 
which covers other felts and felt objects.  The latter category ostensibly includes caps; but the wool 
cap producers appear actually to have been included in 6.85, as in the centers of cap production 
named above the numbers attributed to 6.86 are generally very low.  Category 6.86 thus includes no 
workers in the municipality, and just 7 in the province, of Alessandria (against 3,200 and 3,256, 
respectively, in 6.85); 58 and 56 workers in the municipalities of Milano and Monza, respectively 
(against 539 and 4,283, respectively, in 6.85), and 116 workers in the entire province of Milano 
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(against 5,123 in 6.85); and 194 workers in the province of Pavia, which includes Mortara (against 
510 in 6.85, though the Atti C.C.V.D. do not mention a hat industry). 
 Within category 6.85, which thus seems to cover caps as well as hats, the largest 
concentrations are to be found in the municipality of Monza, with 4,283 workers processing wool 
(and little fur), and in the provinces of Alessandria and Novara, with 5,319 workers between them 
processing fur (and little wool).  Assuming that these major centers accounted for similar shares of 
their respective industries, wool processing is here attributed 45% of the 17,300 workers in 6.85, or 
about 7,800 workers; the residual 9,500 are attributed to fur processing. 
 These estimated 7,800 workers in 6.85 processing wool (in 1911) transformed an estimated 
4,000 tons (in 1913), or about half a ton per person.  The 1,100 workers in 6.86 were widely 
distributed, suggesting generally small operations presumably processing less wool per worker than 
the hat and cap industry; allowing the workers in 6.86 two thirds of the half ton of wool per year 
obtained for the wool hat and cap industry, the production (and consumption) of non-hat felts is here 
estimated at about 400 tons.  The total production of wool felts, including those for caps and hats, is 
accordingly estimated at 4,400 tons, of which 3,000 consumed in Italy. 
 The consumption of (marketed, woven) covers and rugs is estimated at 2,000 tons.  This 
includes perhaps 500 tons of North Italian virgin wools and 250 tons of imported virgin wools used 
for covers, as suggested by Debenedetti, 200 tons of net imports (all attributed, for simplicity, to 
woven products), and an allowance of another 1,000 tons or so for neglected items (rugs, other wools 
incorporated in domestic covers).  The overall estimate is compatible with Dodi’s figures, allowing 
for the differences in the estimated clip.  
 Mattresses and upholstering are allowed 5,000 tons.  This is equivalent to the apparent 
consumption of mattress wools, including 3,000 tons of domestic wool (all of Sardinia’s output, half 
of Sicily’s, and a small allowance for northern Italy, as suggested by Debenedetti’s  clip figures and 
Dodi’s characterization of Italy’s wools), and 2,000 tons of wool imports (as suggested by 
Debenedetti’s disaggregation of wool imports).  Mattresses and upholstering probably absorbed much 
less than all of that (as suggested by Rossi), but the balance is made up by the consumption of waste 
(perhaps 2,000 tons).  
 The waste balances implied by these partial estimates appear to be reasonable.  In 1913, net 
imports of waste equaled some 4,000 tons, most of them combing waste suitable for hats and woolens 
(Atti C.C.V.D. 1912-13, p. 190, 1913-14, p. 244; Enciclopedia italiana, vol. 20, p. 460).  The 
production of 6,650 tons of tops (e.g., Annuario laniera 1926, p. 493) would yield another 2,500 tons 
or so of combing waste (Giudici, 1932, pp. 175-176), for a total well in excess of that here attributed 
to hats.  The present estimates similarly imply a consumption of lower-quality wastes of perhaps 
3,000 tons (roughly 600 tons for felts other than hats, another 2,000 for upholstering, and perhaps 500 
tons of sweeping waste for fertilizer).  Given that aggregate consumption included over 18,000 tons of 
reclaimed wool (which yields a significant share of short-fiber waste:  the Industria lana, p. 29, 
allowed 25% to reconcile the estimates of wool consumption and yarn production, but this figure 
seems very high) and that the ca. 19,000 tons of virgin wool not used for felts or mattresses (i.e., 
about 16,000 tons from domestic and imported raw wool, 4,000 tons imported clean wool net of 
waste, and 6,000 tons of imported tops, less 4,000 tons to hats and 3,000 tons to mattresses) would 
also yield some 2-3% of low quality wastes, the supply and consumption of these implied by the 
present estimates appear to be in rough balance. 
 The yarn consumed directly by households is here estimated at 1,000 tons, against the 600 
allowed by Bona out of a total off-farm wool consumption near 39,000 tons (against 48,000 tons 
estimated here).  The correction is more than proportional, as Bona’s allowances all seem to be 
relatively low (perhaps out of the need to reconcile an underestimate of aggregate wool consumption 
with a more nearly correct estimate of textile production); and with a population of about 35 million, a 
per capita consumption of about .03 kg of household knitting and weaving (the equivalent of one 
fifteenth to one twentieth of a sweater) does not seem excessive. 
 These partial consumption estimates sum to 11,000 tons, leaving a residual 37,000 tons of 
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clean wool consumed as woolens and worsteds (including marketed knits of woolen and worsted 
yarn).  One estimate of their breakdown is based on Targetti’s indication that 37-38% of the textiles 
produced were worsteds.  Ignoring the possible distortions from the varying treatment of knits (which 
Targetti’s figures may exclude), and allowing for (1.08 times) the net imports documented in Table 
H.07, cols. 10 - 11, the output of woolens and worsteds works out to some 36,400 tons (in clean wool 
equivalent); of that, some 22,750 tons would be woolens (corresponding to some 22,150 tons 
consumed), and 13,650 tons worsteds (corresponding to some 14,850 tons consumed). 
 Alternative estimates are based on yarn consumption, which is here estimated at 40,000 tons 
(37,000 tons as woolens and worsteds, 1,000 consumed directly by households, and 2,000 tons in 
woven covers and rugs).  In 1913, the output figure of 6,650 tons of tops cited above, plus the 
corresponding net imports of 6,280 tons, yield a total for worsted yarn of about 12,900 tons (compare 
Debenedetti’s estimate of 13,000 tons, Atti C.C.V.D. 1913-14, p. 217).  Deducting 500 tons (half the 
estimated total allowance) for household knitting and weaving and 500 tons of net exports of worsted 
yarn, one obtains a figure of 11,900 tons of clean wool equivalent for worsted cloth produced, and 
13,100 tons for that consumed; the woolen cloth produced and consumed would correspond to the 
residual 24,500 and 23,900 tons of clean wool equivalent, respectively. 
 A third estimate is based on the number of spindles.  Worsted spindles in 1913 are reported by 
Dodi at 377,000 (Annuario laniera 1926, p. 497); woolen spindles in that year may have been nearly 
as many (370,000, interpolating geometrically between 230,000 in 1907 and 400,000 in 1914, 
Enciclopedia italiana, vol. 20, p. 478).  Given a productivity per spindle for woolen yarn 1.56 times 
that for worsted yarn (Annuario laniera 1926, pp. 497, 499), the output of woolen yarn is here 
estimated at 1.53 times that of worsted yarn, or about 60.4% of the total.  Yarn production works out 
to about 39,700 tons (40,000 tons consumed, plus 500 exported as worsted yarn and 600 as woolen 
cloth, minus 200 imported as covers and rugs and 1,200 as worsted cloth).  Woolen yarn output is 
thus estimated at 24,000 tons, corresponding to 21,700 tons of clean wool in the woolen cloth 
produced (allowing for 500 tons of yarn to households and 1,800 tons to covers and rugs) and 21,100 
in that consumed (allowing for 600 tons of net exports); worsted yarn output is estimated at 15,700 
tons, corresponding to 14,700 tons of clean wool in the worsted cloth produced (allowing for 500 tons 
of yarn exports and as much again to households) and 15,900 in that consumed (allowing for 1,200 
tons of net imports). 
 These three sets of consumption estimates (22,150, 23,900, and 21,100 tons of woolens; 
14,850, 13,100, and 15,900 tons of worsteds) are sufficiently close broadly to confirm each other.  No 
single one is terribly sturdy (even apart from the constant sum assumed here):  the first reflects an 
undocumented valuation, the second an assumption about the annual utilization of combing machines, 
the third similar assumptions about spinning machines.  The second may in fact underestimate the 
quantity of worsted yarn produced, as the productivity estimate for combing machines is based on 
normal utilization (Annuario laniera 1926, p. 495), whereas in the face of rapid output growth 
utilization was plausibly super-normal; a 20-25% increase in estimated utilization would raise top and 
yarn production (wool consumption in worsteds) by some 1,500 tons, bringing the low estimate much 
closer to the others and raising the average of the three worsted estimates together from 14,600 tons to 
15,100 tons.  In the circumstances, it seems reasonable to assign 15,000 tons of clean wool equivalent 
to worsted cloths, and the residual 22,000 tons to woolen cloths (other than covers and rugs). 
 To recapitulate, the present (off-farm) consumption estimates for 1913 work out to 48,000 
tons of clean wool equivalent:  5,000 as mattresses and upholstering, 1,000 as household knitting and 
weaving, 2,000 as (woven) covers and rugs, 22,000 as (other) woolen cloths, 15,000 as worsted 
cloths, and 3,000 as felts.  In the absence of evidence for earlier years sufficiently sturdy and detailed 
to allow the construction of other benchmark estimates of the distribution of consumption, the pattern 
obtained for 1913 is here assumed to have remained constant since 1861; the only exception applies to 
the mix of woolens and worsteds, which numerous sources indicate shifted over the long term in favor 
of the latter.  The initial time series estimates of final consumption accordingly allocate estimated 
aggregate final consumption (Table H.06, col. 11) as estimated for 1913, to wit:  6.25% as clean wool 
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to felts; 10.42% as carded wool to mattresses and upholstering; 2.08% as yarn, half of it woolen and 
half worsted, to household knitting and weaving; 4.17% of (woven) covers and rugs; and the residual 
(77.08%) to woolens and worsteds together.  This residual is then disaggregated on the basis of 
benchmark estimates of the composition of yarn output derived from the available figures on the 
numbers of spindles for woolen and worsted yarn, respectively.  
 The estimated output of (woven) covers and rugs in Table H.06, col. 8 is thus obtained by 
taking 4.17%  of col. 11, dividing the result by 1.08 (to convert wool consumption to output 
equivalent), and deducting net imports (Table H.07, col. 9).  The output of woolen and worsted cloths 
together (Table H.06, cols. 9 - 10) is obtained by taking 77.08% of Table H.06, col. 11, dividing the 
result by 1.08, and deducting net imports (Table H.07, cols. 10 - 11).  
 The aggregate production of yarn is estimated as the total wool consumption in covers and 
rugs, woolens, and worsteds (81.25% of the total), plus that consumed directly by households (2.08%, 
for a total of 83.33%), less the yarn (clean wool) equivalent of imported covers and rugs, woolens, 
worsteds and the yarn imported as such.  Aggregate yarn output is accordingly calculated as 83.33% 
of Table H.06, col. 11, less Table H.07, cols. 6 - 7 and 1.08 times cols. 9 - 11.  The above estimate for 
1913 allows worsted and woolen yarn outputs in the proportions 14.8 (15,000 tons of worsted cloth 
consumed, less 1,200 imported as cloth, plus 500 exported as yarn and another 500 consumed directly 
by households) to 24.9 (22,000 tons of woolen cloth consumed, plus 2,000 of covers and rugs, plus 
400 exported as covers and rugs and woolen cloth, plus 500 consumed directly by households).  In 
1913, therefore, woolen yarn is allowed 62.72% of the aggregate yarn produced, and worsted yarn the 
residual 37.28%. 
 The number of spindles was taken as 377,000 for worsted yarn and 370,000 for woolen yarn, 
implying an output per woolen spindle 1.714 times that of a worsted spindle.  In 1907, Bona’s figures 
allow some 260,000 worsted spindles and 230,000 woolen spindles; weighting the latter by 1.714, 
woolen yarn is here allowed 60.26% of the total yarn produced in 1907, and worsted yarn the residual 
39.74%.  In 1894, the Industria lana counted some 94,200 worsted spindles and 251,300 woolen 
spindles.  Proceeding as above, woolen yarn is here allowed 82.05% of the total yarn produced in 
1894, and worsted yarn the residual 17.95%.  In 1867, finally, Rossi’s figures point to 8,500 worsted 
spindles and perhaps 250,000 woolen spindles.  Again proceeding as above, woolen yarn is here 
allowed 98.05% of the total produced in 1867, and worsted yarn the residual 1.95%.  The yarn output 
estimates in Table H.06, cols. 6 - 7 are obtained by disaggregating their sum, estimated as indicated 
above, on the basis of these benchmark estimates for 1867, 1894, 1907, and 1913.  The shares in 
1861-66 are assumed to equal that obtained for 1867; those in 1868-93, 1895-1906, and 1908-12 are 
assumed to interpolate arithmetically those obtained for the neighboring benchmarks.  
 The output of woolen cloth in Table H.06, col. 9 is estimated as the corresponding input, 
divided by 1.08.  That input is calculated as woolen yarn output (Table H.06, col. 6), plus net imports 
(Table H.07, col. 6), minus direct consumption by households (1.04% of Table H.06, col. 11), minus 
consumption for covers and rugs (1.08 times Table H.06, col. 9; this is equivalent to 4.17% of Table 
H.06, col. 11, minus 1.08 times Table H.07, col. 9).  The output of worsted cloth in Table H.06, col. 
10 is similarly estimated as the corresponding input divided by 1.08.  The input is calculated as 
worsted yarn output (Table H.06, col. 7), plus net imports (Table H.07, col. 7), minus direct 
consumption by households (1.04% of Table H.06, col. 11).  
 The output of combed wool (tops) in Table H.06, col. 5 is estimated as the output of worsted 
yarn (col. 7), minus net imports of tops (Table H.07, col. 4).  The small negative number so obtained 
for 1861 (-29 tons) is here replaced by a direct estimate similar to the figures obtained for the 
immediately succeeding years (70 tons).  The output of carded wool in Table H.06, col. 4, is 
calculated for simplicity as the output of woolen yarn (col. 6), minus net imports of carded wool 
(Table H.07, col. 3), plus the wool consumed by mattresses and upholstering (10.42% of Table H.06, 
col. 11).  The output of combed and carded wool together equals, within rounding error, the sum of 
the domestic output of clean wool (Table H.06, col. 1-3) and of the corresponding net imports (Table 
H.07, col. 2, shifted in the early years), less that consumed in the production of felts (6.25% of Table 
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H.06, col. 11, minus 1.08 times Table H.07, col. 12, and 0.1 times Table H.07, cols. 13 - 14). 
 
H03.08  Value added 
 Value added in the production of wool goods is difficult to estimate:  prices vary broadly as a 
function of the quality of the raw material, and the available input and output prices are not easily 
matched up by quality.  Around 1911, there was little if any trade in intermediate products of dyed 
wool (categories 409, 411, 413, 415, 426-427, 429-430, 432-433, 435-436); and the cloth trade 
statistics did not separate out grey cloths from dyed ones.  For simplicity, wool is here assumed to 
have been dyed in the cloth; the stage at which the wool was actually dyed is of course a matter of 
indifference, so long as the quantity dyed corresponded to that transformed into cloth. 
 De Gregorio (1913), p. 214, indicates the costs of washing raw wool.  These include, per ton 
of raw wool, 11.6 lire for wages and 3 lire for depreciation and overhead (plus 75 lire for ancillary 
materials).  As indicated above, one ton of clean wool seems to have been obtained from 1.73 tons of 
domestic raw wool (a 57.8% yield) and 2.22 tons of imported raw wool (a 45% yield).  Multiplied by 
these input-output ratios, De Gregorio’s value added of 14.6 lire per ton of input works out to 25.3 lire 
per ton of clean domestic virgin wool (Table H.06, col. 1) and 32.4 lire per ton of clean foreign virgin 
wool (Table H.06, col. 2).  The corresponding values added in 1911 are equivalent respectively to .3 
million lire for 11,781 tons and .1 million lire for 3,066 tons.  
 The value added in the production of reclaimed wool is typically difficult to pin down.  The 
trade statistics allow animal rags, imported for this purpose, a price range of 245 to 850 lire per ton in 
1911, with an average of 500 (Atti C.C.V.D. 1911-12, p. 319).  Exported grey reclaimed wool is 
allowed 1,800 lire per ton; given a 55% yield (Rossi, 1867, pp.  40-41), these average values allow a 
processing cost close to 900 lire per ton of output.  The Atti C.C.V.D. 1913-14 are a little more 
informative, identifying the exported reclaimed wool with the renown goods produced in Prato and 
worth 2,000 to 3,000 lire per ton (p. 214), while the price range of the corresponding imported inputs 
is given as 300 to 850 lire per ton (p. 289).  On the other hand, Bona assigned reclaimed wool a value 
of just 900 lire per ton in 1908 (Commissione lana, vol. 3, p. 71); in that same year, the Movimento 

commerciale valued reclaimed wool exports at 1,800 lire per ton and animal rag imports at 600 lire 
per ton.  In the circumstances, it would seem reasonable to estimate typical processing costs in 1911 at 
about 350 lire per ton of output, on the basis of unit values of perhaps 900 lire per ton of output and 
300 lire per ton of raw material.  Value added is here tentatively estimated at 225 lire per ton of 
output, or about 65% of the processing cost.  Multiplied by the estimated output in 1911 (17,462 tons:  
Table H.06, col. 3), this figure yields a value added of 3.9 million lire.  
 The value added in combing wool is estimated from input and output prices.  In 1911, 
imported tops were valued at 4,000 to 6,400 lire per ton, against 1,750 to 4,800 lire per ton for clean 
wool (Atti C.C.V.D. 1911-12, pp. 262-263).  Assuming that the better tops were made of the better 
wool, and that one unit of input yielded .70 units of tops and .30 units of combing waste worth 3,300 
lire per ton (ibid., p. 264; Giudici, 1932, pp. 175-176), processing cost is here estimated at 6,400 + 
(.30/.70) (3,300) - (4,800/.70), or nearly 1,000 lire per ton of output.  The corresponding figure for the 
cheaper tops, assuming they were made of the middling English wool worth 3,500 lire per ton, is 
4,000 + (.30/.70) (3,300) - (3,500/.70), or just over 400 lire per ton of output.  The latter estimate may 
be biased downward, if the cheaper English tops were made from poorer wool than that exported to 
Italy; on the other hand, the average quality of the tops produced in Italy was no doubt below the 
average of those imported.  In the circumstances, value added is here tentatively estimated at 450 lire 
per ton of output, or nearly two-thirds of the average of the two estimates of processing costs.  
Applied to the 7,220 tons of output attributed to 1911 (Table H.06, col. 5), this figure yields a value 
added of about 3.2 million lire.  
 The value added in carding cannot be estimated in the same way:  the traded goods were 
attributed the same value as combed wool, but these are not justified in the text; and since the 
quantities traded were negligible, they were no doubt highly atypical (Atti C.C.V.D. 1913-14, p. 213).  
The description of the production processes in the Enciclopedia italiana, vol. 20, indicates that the 
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combing process included multiple carding (pp. 462-463), which accounted at a guess for two fifths 
or so of the entire transformation (say 180 lire per ton of output).  Wool for woolen yarn was similarly 
carded two or three times, while upholstery wools were carded but once (pp. 466-467).  Since the 
present output estimates (Table H.06, col. 4) include some 22,800 tons (83%) carded for yarn and 
4,800 tons (17%) carded for upholstery, value added is here tentatively estimated as 180 lire per ton 
times (.83 + (.17/2.5)), or, in round figures, 160 lire per ton of output.  Applied to the 27,635 tons of 
output attributed to 1911, this figure yields a value added of about 4.4 million lire. 
 In 1911, exported single grey worsted yarns were valued at 6,700 lire per ton, on average, for 
the lower counts (under 50 km/kg).  Assuming that these corresponded to the average value of 
imported tops (5,550 lire per ton, including tariff), and neglecting weight losses, one obtains an 
average transformation cost of 1,150 lire per ton, pointing to a value added of perhaps 800 lire per ton 
for single yarn.  The Annuario lana 1916-18, p. XII, indicates that there were some 27 doubling 
spindles per 100 spinning spindles for worsted yarn in 1915, suggesting that about half the single yarn 
produced was doubled.  The Movimento commerciale allows exported grey doubled yarn a value 500 
lire per ton greater than that of the single yarn; but part of that may reflect the doubling of 
better-than-average single yarns.  Value added in doubling may thus have been in the neighborhood of 
200 lire per ton, or 100 lire per ton of single yarn produced, for an overall value added estimate of 900 
lire per ton of output, equivalent to some 12.7 million lire for the estimated 14,060 tons produced in 
1911 (Table H.06, col. 7).  
 Value added in the spinning of woolen yarn is estimated by analogy to that of worsted yarn, 
the above-noted uncertainty as to the value of carded wools precluding a more direct estimate.  
Processing costs are generally proportional to the count of the yarn (Atti lanieri, pp. 157-158); on the 
assumption that this proportionality carried across the distinction between worsted and woolen yarn, 
value added in spinning the latter is estimated from the 800 lire per ton attributed above to single 
worsted yarn.  Since the average count of woolen yarn appears to have been just under half that of 
worsted (14 to 18 km/kg, against 30 to 36:  Industria lana, pp. 27-28), and woolen doubling spindles 
were just 4% of the corresponding spinning spindles (Annuario lana 1916-18, p. XII), value added in 
spinning woolen yarn is here estimated at 400 lire per ton, or 9.1 million lire for the estimated 22,842 
tons produced in 1911 (Table H.06, col. 6).  
 The above estimates of value added in 1911 in cleaning, reclaiming, carding, combing and 
spinning sum to 33.8 million lire (allowing for rounding error).  Dividing these by the 14,500 workers 
listed by the Censimento demografico in category 6.31 and 6.32, one obtains a figure of 2,330 lire per 
worker, or 1.89 times the 1,230 lire per worker implied by the corresponding figure for cotton (66.2 
million lire in the production of grey yarn from raw cotton, obtained as a processing cost of 12.65 lire 
per million meters times 5.87 trillion meters, or 74.26 million lire, minus 8.02 million lire for fuel and 
ancillary materials, against 53,700 workers in categories 6.21 and 6.22; the census figures do not 
count all the workers in the industry, but there is no reason to believe that the relative coverages are 
substantially different).  The Censimento i. e c. (vol. 5, pp. 12, 21) confirms that this ratio is not 
inappropriate:  summing the value added and the employment in categories 217, 217b, and 218, 
which again cover processing from the raw wool or rags through the grey yarn, one obtains an 
average of 17,426 lire per worker, or 1.91 times the 9,127 lire per worker reported for the production 
of grey cotton yarn from raw cotton (category 215). 
 De Gregorio (1913), pp. 236-237, 286-291 indicates the costs of producing worsted cloth (the 
later example repeats the first, scaled up by a factor of 10, and with a greater specification of the 
various items; there are also some minor unexplained differences).  In his example, 296.18 kg of 
doubled yarn, with a total length of 7,124.1 kms, are transformed into finished cloth.  The costs 
include 1,426.40 lire for the yarn, 180 for dyes and other materials, 291.30 lire for wages, and 321.10 
lire for overhead (including, presumably, energy).  These figures yield a sum of 612.4 lire in wages 
and overhead for 7,124.1 kms of yarn transformed.  Allowing 10% of that sum for the materials 
included in overhead (loosely extrapolating from the above figures for cotton weaving and finishing, 
wherein energy costs alone seem to have equaled 6-7% of the sum of value added and energy costs), 
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value added is here estimated at .077 lire per km of yarn transformed.  As indicated above, one ton of 
worsted cloth absorbed perhaps 1.08 tons of yarn.  The worsted yarn produced averaged some 33 
km/kg; assuming a 27% reduction in the overall length produced to allow for doubling (as suggested 
by the number of spindles), and further assuming that the yarn produced was typical of that woven, 
the worsted yarn consumed in textiles is here attributed an average of 24.1 km/kg (almost exactly the 
figure implicitly assumed by De Gregorio).  Together, these estimates imply a value added per ton of 
worsted cloth equal to (1.08 x .077 x 24.1 x 1,000), or almost exactly 2,000, lire per ton.  Multiplied 
by the 12,610 tons of output attributed to 1911 (Table H.06, col. 10), this figure yields a value added 
of 25.2 million lire.  
 The value added in the production of woolen cloth is again estimated by analogy.  Woolen 
yarn averaged some 16 km/kg; assuming a 4% reduction to allow for doubling, and otherwise 
proceeding as above, the value added per ton of cloth is here estimated initially at 1,277 lire per ton.  
This figure is then scaled up by some 10%, to 1,400 lire per ton, to allow both for the consumption of 
lower-than-average counts in covers and rugs, which are separately counted, and for the further 
processing (fulling) of at least part of the woolens produced.  Applied to the estimated 19,104 tons 
produced in 1911 (Table H.06, col. 9), this figure yields a value added of 26.7 million lire.  
 The Movimento commerciale attributes wool covers and rugs a unit value which is roughly 
half that of woolen cloth.  Assuming that the ratio of output values is also representative of the ratio of 
raw materials costs (the relative quality of the wool and yarn) and of values added, value added per 
ton of output is here simply set equal to half the figure obtained above for woolen cloth.  The resulting 
estimate is 700 lire per ton, or 1.1 million lire for the estimated 1,581 tons produced in 1911 (Table 
H.06, col. 8).  
 Together, these estimates for covers and rugs, woolens, and worsteds sum to 53.1 million lire 
(allowing for rounding error).  Against this, the Censimento demografico lists 18,100 workers in 
category 6.32 (weaving) and 7,800 in category 6.33 (dyeing and finishing). 
 Dividing the value added estimate by the sum of these census figures, one obtains an average 
value added of about 2,050 lire per (listed) worker.  This figure is 1.74 times the corresponding figure 
for cotton weaving (1,180 lire per listed worker, allowing a value added of 113.0 million lire for the 
87,100 workers in category 6.23 plus 93% of the 9,700 workers in category 6.24).  According to the 
Censimento i. e c. (vol. 5, p. 21), value added in wool weaving was 1.37 times that in cotton weaving 
(.99 times in the case of rugs, which were separately counted).  While this figure cannot be taken to 
confirm the present estimate of value added, neither does it invalidate it, for the relative coverages of 
the fiber-specific census figures for 1911 may here be quite different (quite apart from the slippage 
related to dyeing and finishing, which the 1937 census placed in a separate category).  For example, if 
the 25,800 workers in knitting (category 6.82) counted by the Censimento demografico were equally 
divided between wool and cotton and added to those here attributed to weaving and finishing, the 
labor force figures would rise to 38,800 in wool cloth and 109,000 in cotton cloth; the value added per 
worker correspondingly declines to 1,370 lire in wool and 1,040 in cotton, reducing the wool figure to 
just 1.32 times that obtained for cotton. 
 In the same vein, the value added per worker in wool weaving reported by the Censimento i. e 

c. is 60% of the average in earlier processing (from raw wool and rags through grey yarn) calculated 
above.  The present figure of 2,050 lire per listed worker is instead 88% of the average in prior 
processing calculated above; but much of the difference disappears if one allows for the differential 
coverage of the census figures for the various categories.  Inflating the labor force figures by the 
standard coefficients (71.1% for weaving and 25.2% for other processing), value added per worker 
declines to 1,300 lire in weaving and finishing, and to 1,860 in prior processing; the former figure is 
just 70% of the latter, and only a relatively small allowance for residual undercounting in weaving and 
dyeing would suffice to bring it into line with the 1937 ratio. 
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H04.   Silk 
 

H04.01  Introduction 
 The 1911 census divided the silk industry into four basic components.  The first corresponds 
to the initial processing of the cocoons (part of census category 6.11, which also includes the initial 
processing of silk waste as well as warehousing and seasoning); it is here represented by the output of 
dried cocoons.  The second corresponds to the production of thread of silk and silk waste (census 
category 6.12); it is here represented by separate series for reeled silk (from the cocoon), thrown silk 
(from reeled silk), combed waste (from crude waste), and spun waste (from combed waste).  The third 
corresponds to the production of silk textiles (census category 6.13); it is here represented by the 
output of (silk and mixed) cloth.  The fourth corresponds to the dyeing of silk thread or cloth (census 
category 6.14, which includes finishing); it is here represented by separate series for dyed silk and 
dyed silk waste. 
 Italy was a major producer, and exporter, of raw (reeled and thrown) silk.  Production series 
for the cocoon crop and its yield in silk are available in a variety of sources; but these cannot serve as 
the basis for estimates of output at the various stages of production.  The main reason is that the 
available cocoon and silk output data have a clear tendency to err by default (to the point that 
measured output was frequently less than net exports); since most raw silk was exported, moreover, 
the movements in apparent consumption tend to be swamped by changes in inventories. 
 The present estimates are accordingly obtained by working backward through the production 
process.  Survey data on the number of looms yield initial benchmark estimates of cloth output (in 
homogeneous equivalent units).  Time series for cloth output and dyed silk output are then obtained 
together on the basis of the international trade figures, reasonable expectations as to the path of final 
consumption and its division between all-silk and mixed cloths, and anecdotal evidence of cloth 
output movements.  The output of thrown silk is estimated next from the consumption of dyed silk, 
allowing for the different weight gain in domestic and foreign dyeing, for the consumption of reeled 
silk, and for international trade in dyed and thrown silk. 
 Inventories appear to have been held primarily as dried cocoons and as reeled silk.  The output 
of reeled silk is accordingly estimated as the average of two estimates:  a consumption-side estimate 
derived from the output of thrown silk (deducting net imports, and adding the reeled silk consumed 
directly by the weaving industry), and an input-side estimate derived from cocoon supplies (the yield 
of net imports plus that of the domestic crop, estimated by splicing the available contemporary 
estimates into a continuous series that is then adjusted to vary around the levels implied by the 
consumption-side estimates).  The output of dried cocoons is estimated in turn as the yield of 
imported live cocoons, plus that of the estimated domestic crop (calculated from the adjusted estimate 
of its silk yield, allowing for the varying silk yield of domestic cocoons). 
 Over the latter half of the period at hand, when detailed trade data are available, the output 
estimates for waste products are related to each other and constrained by the supplies of crude waste 
implied by the above estimates for silk products.  The output of dyed waste is estimated first, 
assuming negligible trade, as a fraction of the output of mixed cloths that interpolates the available 
benchmarks (based on the reported output or consumption of spun waste) and allows a reasonable 
residual to other fibers; the trade figures then yield the corresponding estimates for spun waste and 
combed waste.   The earlier estimates of dyed waste output are simply a constant fraction of the 
output of mixed cloths, while the output of spun waste and combed waste is estimated independently 
from the anecdotal evidence in the literature. 
 Value added is estimated to the extent possible from direct evidence on processing costs.  The 
differences in the prices of goods at various stages of processing are generally of little use:  given the 
comparatively high value of the basic raw material, even small variations in relative prices could have 
a major impact on the gross margin, which thus reflects both the industrial value added at issue here 
and the gains and losses associated with speculation in silk. 
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H04.02  International trade:  cocoons, thread, and waste 
 The evidence on international trade in silk and intermediate products is summarized in Table 
H.08, cols. 1 - 11.  These figures are obtained from the Movimento commerciale data on ordinary 
trade (the commercio speciale) corrected to allow for the temporary trade which the latter did not 
include, and for border changes.  The data are otherwise taken at face value, despite occasional 
references to undercounting (Rondot, 1885, p. 81, on raw silk imports); they are also gross of the tare, 
normally close to 4 or 5% for silk thread (Paini, 1915, p. 71, Associazione serica 1910, p. 34, 
Bollettino serico, July 7, 1907, p. 287; in an article reprinted by the Bollettino serico, Oct. 1, 1910, 
p. 399, O. May claims that a 3.5% tare applies to exports only, as imports were reported at their net 
weight). 
 In most cases, the relation between ordinary and temporary trade is unambiguous (even if not 
necessarily that stated in the introduction to the year’s statistics); not so in the late 1870s and early 
1880s, when significant quantities of cocoons, reeled silk, and crude waste were temporarily imported 
to be reexported as reeled or thrown silk and combed waste without paying the export duty on these 
items.  These export tariffs were introduced by royal decree n. 3086 of July 14, 1866, and suppressed 
(except for waste) by law n. 302 of June 28, 1892.  Duty-free exports “by special dispensation” appear 
from 1867 to 1876, suggesting that temporary trade was allowed immediately, and counted as part of 
ordinary trade; in any case, these issues of the Movimento commerciale do not contain tables on 
temporary trade with which to check and amend the commercio speciale.   These tables appear in 
1877; in that year, at least, the commercio speciale clearly includes all temporary imports and 
reexports, as these are there separately identified in amounts that correspond to those in the tables on 
temporary trade.  In 1878 and following years, the commercio speciale again clearly includes the 
reexports of temporary imports; they are identified by their exemption from duty, and the quantities 
again correspond to those indicated by the tables on temporary trade.  Equally clearly, however, 
temporary imports were differently handled, at least in some years.  In 1878, the commercio speciale 
includes separate figures for temporary imports, but the reported amounts fall short of those in the 
tables on temporary trade; in 1879 and following, the commercio speciale reports only total imports 
(which in any case were all duty-free), but in 1881 and 1882 these totals are less than temporary 
imports alone (as reported in the tables on temporary trade).  From 1883, temporary imports appear 
included in the commercio speciale, as in the case of raw silk in particular the total reported as 
ordinary trade consistently just exceeded the reported temporary imports; explicit confirmation that 
this interpretation is indeed correct may be found for example in the Movimento commerciale 1890, 
p. 640. 
 The residual ambiguity thus concerns specifically the handling of temporary imports in 
1878-82.  A simple hypothesis would be that these were excluded from the commercio speciale from 
some point in 1878 through 1882; but this would imply that in 1879-82 the share of total imports 
entering as temporary trade was much lower than in subsequent years.  Moreover, there is an 
indication in Rondot (1885), pp. 72, 80, that the Italian statistics on ordinary trade exclude temporary 
trade in silk from June of 1881; and while he was clearly wrong to believe that temporary imports 
were not allowed before then, or that reexports were thence also excluded from ordinary trade, 
nonetheless the essential point that accounting practice changed in mid-1881 is most probably 
correct.  This suggests that the commercio speciale imports actually included all temporary imports in 
1879 and 1880, when the former comfortably exceed the latter, and about half of those in 1881; and 
since the ratios of temporary to reported ordinary imports in 1882 were very similar to their 
counterparts in 1881, it would seem that the commercio speciale again included temporary imports 
from mid-1882.  This interpretation is the one adopted here, not least because it reduces the implied 
discontinuity in the structure of trade between 1882 and 1883 (as compared to the alternative 
advanced above); it still leaves 1878 as an outlier, but since the trade statistics for that year were in 
any case confused by the tariff change this is not beyond belief. 
 In Table H.08, cols. 1 and 2 refer to live and dried cocoons, respectively (categories 472 and 
473 in 1913); col. 3 refers to their sum, which is all the Movimento commerciale reported before 
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1897.  In 1861-66, col. 3 includes an allowance for the Venetian provinces.  In 1861-65, this 
allowance equals the net imports implied by the annual figures reported in Glazier (1966), pp. 187, 
201 (ca. -200 tons p. a.), on the assumption that the irrelevant trade (in birds’ eggs) which they also 
include is negligible; in 1866, it repeats the figure for 1865.  No allowance is instead included for the 
Roman provinces, on the assumption that the ca. 20 tons p. a. of net imports in the late 1850s reported 
in Bonelli (1961), pp. 191, 195 were attributable to those (Northern) parts of the Papal States which 
were part of the Kingdom in 1861; one notes the lack of silk reeling in the Roman provinces 
according to Antonielli (1872), p. 173 (similarly Ellena, 1880, p. 45).  In 1878, col. 3 adds 200 tons of 
temporary imports to the reported ordinary trade (temporary imports totaled 240 tons, but 40 were 
counted in the commercio speciale); and in 1881-82, for the reasons given above, col. 3 adds half of 
reported temporary imports (ca. 1,500 tons p. a.), to the reported ordinary trade. 
 Cols. 4 and 5 refer to reeled and thrown raw silk, respectively (categories 474 and 475 in 
1913); col. 6 refers to their sum, which is all the Movimento commerciale reported before 1889 (the 
figures for 1861-88 in col. 5 are estimates, derived in section H04.09 below).  In 1861-66, col. 6 
includes an allowance for the Venetian provinces similar to that included in col. 3.  In 1861-65, this 
allowance equals the net imports implied by the annual figures reported in Glazier (1966), pp. 189, 
201 (ca. -150 tons p. a.), on the assumption that the irrelevant trade (in spun waste and dyed thread) 
which they also include is negligible, as noted below; in 1866, it repeats the figure for 1865.  No 
allowance is instead included for the Roman provinces, again on the assumption that the ca. 120 tons 
p. a. of net exports in the late 1850s reported in Bonelli (1961), pp. 191, 195 were attributable to those 
(Northern) parts of the Papal States which were part of the Kingdom in 1861 (see Antonielli, 1872, 
p. 173; Ellena, 1880, pp. 45, 48).  As in the case of cocoons, in 1878 and 1881-82 col. 6 includes the 
temporary imports of raw silk which appear to have been excluded from the commercio speciale:  400 
tons out of 553.1 in 1878, and half the reported amount (ca. 1,000 tons p. a.) in 1881-82.  In 1881-88, 
col. 6 also includes the small quantities (ca. 45 tons p. a.) of raw silk temporarily exported in order to 
be dyed; these also were exempt from the export tariff, and appear excluded from the commercio 

speciale, as the only exempt exports in the latter were the reexports of temporary imports.  In 
1889-90, these temporary exports (ca. 65 tons p. a.) are included in col. 5, as reeled silk cannot 
normally be dyed in the thread (Pascal, 1892, p. 19, Pinchetti, 1892, pp. 49-50).  In 1890, the data are 
ambiguous, since the commercio speciale is said to include temporary exports and reimports as well 
as temporary imports and reexports; but the total exported duty-free, though differently allocated, is 
exactly the figure which the tables devoted to temporary trade attribute to reexports of temporary 
imports alone.  From 1891, instead, the commercio speciale seems indeed to include these temporary 
exports as well as temporary imports and reexports (though in 1891 itself the commercio speciale 
oddly includes reexports of reeled silk which exceed those recorded in the tables on temporary 
trade).  Practice changed again in 1907, to exclude from the commercio speciale the temporary trade 
in goods which were to be merely “perfected” rather than transformed (Movimento commerciale 

1913, pp. ccxl-ccxlii).  Col. 4 thus adds to the commercio speciale the small amounts of reeled silk 
temporarily imported to be thrown (90 tons in 1912) and temporarily exported to be dyed (ca. 35 tons 
p. a. in 1907-10, with a strong downward trend; in view of the technical constraints noted above, these 
may have reflected a failed experiment).  Col. 5 similarly includes the small amounts of thrown silk 
reexported (74 tons in 1912) and the large amounts (ca. 300 tons p. a. in 1907-13) temporarily 
exported to be dyed. 
 Col. 7 refers to dyed silk thread (category 476 in 1913); it here includes sewing thread of silk 
and silk waste (category 482 in 1913), separately counted from 1878, since the corresponding unit 
values suggest that it consisted overwhelmingly of true silk.  In 1861-80, in the absence of temporary 
trade, col. 7 covers only the amount of dyed and sewing thread in the commercio speciale.  The trade 
of the Venetian and Roman provinces is assumed to have been negligible; one notes the trivial 
quantities reported in the Movimento commerciale for the Venetian provinces for the last two months 
of 1866, and the (later) unimportance of silk weaving in the Roman provinces (Ellena, 1880, 
p. 50).  In 1881-88, col. 7 includes the dyed reimports of temporarily exported raw silk (which 
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generally exceed the corresponding temporary exports, because of the weight gain in dyeing); in 
almost every year, these reimports exceed the gross imports of dyed silk thread in the commercio 

speciale (all of which were duty-free; the temporary trade was to avoid the export tariff on the raw 
material).  These reimports are instead explicitly included in the commercio speciale from 1889 (one 
or two years ahead of the corresponding temporary exports of thrown silk); all those of 1888 are here 
assumed to have been excluded, even though part of that year’s imports were duty-free, on the 
assumption that the latter represent goods introduced before the import tariff went into 
effect.  Because of the accounting change noted above, in 1907-13 col. 7 includes the dyed reimports 
of temporarily exported raw silk (ca. 650 tons p. a., again reflecting the weight gain in dyeing) 
omitted by the commercio speciale. 
 Cols. 8 - 11 refer to the trade in silk waste and waste products; for the reasons detailed below, 
the disaggregation of the total traded is not to be trusted before 1882.  Col. 8 covers spun waste 
(category 479 in 1913); it includes dyed waste, separately counted in the import statistics in 1879-83 
and in the export statistics in 1882-83 (in those two years, net trade averaged just one ton of imports 
p. a.).  The present figures to 1877 are obtained directly from the commercio speciale, noting the 
trivial quantities traded by the Venetian provinces in the last two months of 1866, and again assuming 
that the trade of the Roman provinces was negligible; the significance of these early data is moot, 
however, as a note in the Movimento commerciale 1877, p. 128, indicates that through that year 
recorded exports of spun waste actually included other waste as well.  In 1886-89, and again in 
1907-13, the present figures include the small differences between the temporary exports of spun silk 
and the corresponding reimports of dyed spun waste; in other years, such temporary trade, if any, was 
already included in the commercio speciale. 
 Col. 9 covers combed waste (category 478 in 1913) from 1878.  From 1883 through 1906, the 
present figures are obtained directly from the commercio speciale, which appears to include the 
reexports of temporarily imported waste; from 1907, these reexports (ca. 500 tons p. a.) are added to 
the commercio speciale figures to obtain the net balances reported here. 
 Col. 10 covers the high-quality crude waste from reeling and throwing (category 477a in 
1913), separately counted from 1888.  Through 1906, the present figures are obtained directly from 
the commercio speciale, which appears to include temporary imports of waste to be combed; from 
1907, these imports (ca. 2,100 tons p. a.) are added to the commercio speciale figures to obtain the net 
balances reported here. 
 Col. 11 covers the residual trade in silk waste:  crude and combed waste to 1877 (with the 
caveat noted above), crude waste from 1878 to 1887, and low-quality crude waste (category 477b in 
1913) from 1888.  In 1861-66, the present figures include an allowance for the Venetian provinces.  In 
1861-65, it equals the net imports implied by the annual figures for silk waste reported in Glazier 
(1966), pp. 187, 201; in 1866, it repeats the figure for 1865.  As above, the trade of the Roman 
provinces is assumed negligible.  Once again, the present figures are obtained directly from the 
commercio speciale from 1883 to 1906, and as the sum of the latter and the excluded temporary 
imports of waste to be combed (ca. 700 tons p. a.) from 1907 to 1913. 
 In 1878-82, the calculation of net trade in silk waste is complicated by the varying treatment of 
temporary trade (as for cocoons and raw silk), by the occasional subaggregation of trade categories, 
and by various inconsistencies in the identification of the traded goods.  In the case of spun and dyed 
waste, imports are taken as reported in the commercio speciale in 1879-82.  Exports, which were 
duty-free, are similarly taken as reported in the commercio speciale in 1882; in 1879-81, when the 
commercio speciale reports only the combined exports of combed, spun, and dyed waste, they are 
here estimated as the part of that total which was exempt from duty without being identified as 
reexports. 
 In the case of combed waste, imports are also taken as reported in the commercio speciale in 
1879-82.  Exports were subject to duty unless they were reexports.  In 1882, they are here estimated 
as those in the commercio speciale (all of which paid duty) plus the entire amount of (duty-free) 
reexports reported in the tables on temporary trade.  In 1879-81, exports are here estimated as the part 
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of those in the commercio speciale for combed, spun, and dyed waste that paid export duty, plus the 
entire amount of processed reexports reported in the tables on temporary trade (part of which the 
commercio speciale counted instead as crude waste).  
 In the case of crude waste, in 1879-80 imports are taken as reported in the commercio 

speciale; in 1881-82, they are taken as those in the commercio speciale plus half those reported in the 
tables on temporary trade (as for cocoons and raw silk, for the reasons described above).  Exports in 
1879-82 are instead taken as the part of those in the commercio speciale which paid export duty, to 
the exclusion therefore of reexports (all of which were processed, as one would expect, according to 
the tables on temporary trade). 
 In 1878, imports and exports of crude waste are taken as reported in the commercio speciale; 
these include both temporary imports and reexports, which are confirmed by the tables on temporary 
trade.  Also in 1878, the commercio speciale combined combed, spun, and dyed waste on the import 
as well as the export side; and though these were disaggregated by tariff regime and identify 
reexports, they do not discriminate among goods because none paid import duty and all paid export 
duty until the new tariffs went into effect on June 1.  The disaggregation adopted here accordingly 
repeats that estimated for 1879; 17% of imports and 39% of exports are accordingly attributed to 
combed waste, and the rest to spun and dyed waste. 
 The figures in col. 8 - 11 thus disaggregate trade in silk waste and waste products as suggested 
by the figures in the Movimento commerciale; but for much of the period at hand they cannot be taken 
to represent the actual breakdown with any degree of accuracy.  As noted, the source itself warned of 
the erroneous disaggregation between the two categories used through 1877, and the misclassification 
appears particularly severe in 1876.  In 1878-81, the disaggregation between spun and combed waste 
again appears to be wide of the mark, as the net exports of spun waste in col. 8 are well in excess of 
those suggested by the direct evidence on output reviewed in section H04.11 below. 
 
H04.03  International trade:  textiles and finished goods 
 The evidence on international trade in silk textiles and finished goods is summarized in Table 
H.08, cols. 12 - 15.  These figures are again obtained from the Movimento commerciale data on 
ordinary trade corrected to allow for the temporary trade which the latter did not include, and for 
border changes. 
 Cols. 12 and 13 cover the textiles of silk and silk waste, and of silk and silk waste mixed with 
other fibers, included in the silk trade data (compare Table H.03, cols. 6 - 7, of which col. 13 is a 
reconstruction on the basis of further research).  The classifications provided to administer the tariffs 
(royal decrees n. 3494 of July 9, 1859, n. 4420 of June 13, 1878, n. 5084 of November 17, 1887, 
n. 400 of December 9, 1900, and n. 577 of July 28, 1910) indicate that the distinction is less clear-cut 
than the categories’ brief titles suggest, as silk textiles, for example, include all those of more than 
50% silk (quite apart from the fact that well over half the weight of a “pure silk” cloth might consist 
of dyestuffs rather than fiber; e.g., Debernardi, 1900, p. 522, Congresso serico 1922, p. 33).  In 1913, 
col. 12 is here assigned categories 483-488 (silk textiles), half of 496-498 (embroidered textiles of all 
kinds), 499-500 (silk velvets), 503-506 (silk knits), half of 511-513 (tulle over 12% silk), 514 (silk 
braids and ribbons), and 10% of 517 (silk and mixed buttons); col. 13 is assigned categories 489-492 
(12-50% silk cloths), 493-494 (cloths of silk waste--actually relatively heavy ones of over 12% waste, 
the lighter ones being assigned to categories 483-488 or 489-492, depending on their waste content), 
495 (oilcloths, separated out of the preceding after 1905), the other half of 496-498, 501-502 (12-50% 
silk velvets), 507-510 (12-50% silk knits), the other half of 511-513, 515 (12-50% silk braids and 
ribbons), all of 516 (passementerie, since these items were classified as silk if silk was their most 
visible component), another 10% of 517 (allowing 80% for the buttons’ solid core, as suggested by 
their unit value), and 518-521 (mixed textiles of silk and metal, and all-metal textiles, separately 
counted after 1905). 
 Mixed knits (507-510) are separately counted only from 1906, and appear included with silk 
knits (503-506) in 1888-1905; net trade in mixed knits in the latter period is here assumed to have 
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been negligible, as suggested by the breakdown in 1906 (1.4 tons silk, 0.2 tons mixed).  Silk and 
mixed braids and ribbons (514 and 515) appear, combined, in 1888, and separately from 1892; the 
totals for 1888-91 are here evenly divided between cols. 12 and 13, as suggested by the figures for 
1892-94.  Silk and mixed buttons (517) are separately counted in 1861-87; cols. 12 and 13 are then 
each attributed 20% of the corresponding figure.  In 1878, the reported trade in cloth of filusella (silk 
from defective cocoons?) includes that in 12-50% silk cloth (law n. 4390 of May 30, 1878); 80% of 
that figure is here attributed to col. 13 and 20% to col. 12, as suggested by the breakdown in 1879. 
 The categories of 1913 are readily traceable back to the tariff of 1878.  In 1861-77, the basic 
categories are rather different; taking them in the order listed in the Movimento commerciale 1877, 
pp. 220-221, col. 12 here includes numbers 7, 10, 14-15, 21, 25-26, half of 19-20 and 24, and 20% of 
17; col. 13 includes numbers 8-9, 11-13, 16, 22-23, 27-29, the other half of 19-20 and 24, and 20% of 
18.  In 1861-69, number 7 (silk cloth) includes numbers 8-9 (silk cloth with metal thread); since the 
later trade in the latter was highly erratic, no attempt is made here to allow for it before it is separately 
recorded in the data.  Also in 1861-69, on the other hand, number 24 is thoroughly disaggregated; 
col. 12 is assigned the items identified as silk, and col. 13 those identified as silk mixed with other 
substances.  Their proportions were quite variable from year to year; aggregating over 1867-69, one 
obtains the even split here applied to the subsequent years.  From 1863 on, some imports are 
measured only by their value, notably in numbers 19 and 21; the corresponding quantities are here 
estimated by dividing the aggregate value by the unit value of the corresponding items measured by 
weight in the same or first available subsequent year. 
 In 1861-70, cols. 12 and 13 include allowances for the Venetian and Roman provinces.  The 
net imports of the Venetian provinces in 1861-65 are calculated from the data for silk and mixed silk 
cloth in Glazier (1966), pp. 189, 201; in 1866, they are assumed equal to those for 1865.  The net 
imports of the Roman provinces are instead estimated at 25 tons p. a. in 1861-70, or about half the 
annual average for the Papal States in the late 1850s reported in Bonelli (1961), pp. 191, 195.  These 
allowances are here evenly divided between cols. 12 and 13. 
 From 1878 on, cols. 12 and 13 include the temporary trade excluded from the commercio 

speciale.  This trade generally refers to cloth temporarily imported or exported to be dyed or 
otherwise finished, and then reexported or reimported; the occasional figures referring to temporary 
exports of cloth to attempt its sale are ignored, as the amounts not returned appear to have been added 
to the ordinary trade (e.g., Movimento commerciale 1881, p. 309, 1890, pp. 637, 639).  In 1878 and 
1883-1902, cols. 12 and 13 each include half the unspecified total in the temporary trade; in 1879-82, 
they include the quantities specified as silk or mixed silk, respectively; and in 1903-13 the 
category-specific data are allocated analogously to the figures on ordinary trade.  In addition, in 
1889-99 col. 13 includes the mixed cotton and silk textiles which reexported temporarily imported 
cotton yarn (Table H.03, col. 7), and which were covered by the commercio speciale from 
1900.  Their inclusion here removes a quantitative discontinuity between 1899 and 1900, but seems 
rather to introduce one between 1888 and 1889; though the initial level of this temporary trade seems 
surprisingly high, in the absence of a diversion from ordinary trade, it may be that it was in fact 
created by the removal of the high tariff on the imported cotton yarn (the yarn temporarily imported in 
1889 was valued at 3,700 lire per ton; the tariff on the highest counts of cotton yarn was 1,020 lire per 
ton). 
 Another quantitative discontinuity appears in the recorded trade in silk waste cloths (later 
categories 493-494) between 1887 (1.1 tons of gross exports, close to the preceding years’) and 1888 
(33.1 tons of gross exports, close to the later years’).  One suspects that the pre-1888 category, 
described as “ordinary cloths of silk waste called stoppolini, also mixed with other fibers,” was 
actually more restrictive than the later one; nor is it certain that the excluded items were covered 
elsewhere in the silk trade data (most plausibly with mixed cloths of silk and filusella, gross exports 
of which had grown rapidly to 17.1 tons in 1887 before dipping to 13.9 tons in 1888 and then again 
growing rapidly) rather than with the trade of the dominant fiber.  On the other hand, the apparent 
discontinuity in the mix of imports between 1877 and 1878 appears real enough; the new tariff 
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approximately doubled the duty on most cloths of more than 50% silk, while leaving unchanged that 
on cloths of 12-50% silk. 
 Col. 14 covers the mixed textiles of cotton and silk included in the cotton trade data, which are 
separately counted in the Movimento commerciale from 1888.  It includes three components:  the 
cotton textiles with under 12% silk (category 398 in 1913) included in the commercio speciale; the 
temporary imports of these textiles (to be dyed) and the corresponding re-exports (from 1903; the 
early figures refer only to “cotton textiles,” but their unit value identifies them as mixed with silk); 
and the cotton textiles with under 12% silk and under 50% wool, counted separately from those of 
cotton and silk or cotton and wool from 1888 to 1902.  Unfortunately, the comparable trade in mixed 
textiles of other fibers with less than 12% silk was not separated out; so col. 14 covers only part of the 
aggregate trade in cloths containing silk up to 12% of their aggregate weight.  On the other hand, the 
recorded trade in such goods never involved more than a few dozen tons; even allowing for 
omissions, the likely silk content of these goods does not appear to have exceeded a few tons. 
 Col. 15 covers finished (cut and sown) goods (categories 522-523 in 1913; they could be made 
of any of the cloths specified in the preceding categories, and paid 150% of the corresponding 
duty).  Here too, the early trade of the Venetian and Roman provinces is assumed to have been 
negligible. 
 Cols. 16 and 17 are estimates of the dyed silk content of the textiles and finished goods traded 
internationally, ignoring cloths of under 12% silk; they are intended to exclude silk waste (which the 
Movimento commerciale tended to assimilate to silk, as noted) as well as the other non-silk fibers 
used in mixed cloths.  Col. 16 refers to all-silk products; it is estimated as two thirds of col. 12, plus 
80% of col. 15 (assuming 75% of these were pure silks, and allowing for weight losses in 
cutting).  Col. 17 refers to mixed textiles (of at least 12% silk); it is estimated as 20% of col. 12 (on 
the assumption that the residual third of that total represented mixed cloths averaging 60% silk), plus 
25% (the estimated average silk content of cloths of 12 to 50% silk) of col. 13, plus 11% of col. 15 
(on the assumption that the residual quarter of that total represented mixed cloths averaging 40% silk). 
 Col. 18, finally, transcribes the temporary imports of cotton yarn, for reexport as mixed cloths 
of cotton and silk, reported by the Movimento commerciale.  These are used in section H04.11 below, 
as evidence limiting the residual assignable to spun waste. 
 
H04.04  Inventories 
 The links between the various stages of production in the silk industry were affected not only 
by international trade but also by changes in inventories.  The latter appear to have been unusually 
significant, for two reasons.  One is that so much of Italy’s silk was exported raw; inventory changes 
that might be minor with respect to raw silk production and trade could thus loom large next to the 
domestic processing of the unexported residual.  From this perspective, raw silk is analogous to 
marble, sulphur, or iron ore--but without the statistical coverage of the subsequent stage of production 
that allows one to circumvent the problem.  The other reason is that silk was a durable good with a 
high but variable unit value, traded in highly integrated world markets; speculative stock 
accumulation and depletion could thus again be large next to current consumption (e.g., Bollettino 

serico, Nov. 23, 1902, p. 549, Nov. 4, 1911, p. 429).  From this perspective, silk is analogous to gold, 
for which the link between current output and current consumption is notoriously weak. 
 The available statistics, samples of which are transcribed here in Table H.09, include both 
inventory data and occasional tabulations of output, consumption, and inventory changes; but these do 
no more than illustrate the problem, and do not provide the means to solve it.  
 In Table H.09, Panels A and B illustrate the relative path of the actual and apparent 
consumption of raw silk by the domestic weaving industry.  Apparent consumption is clearly 
swamped by inventory movements; indeed, this fact seems to have been so well known that (as will 
be seen below) the path of domestic consumption of raw silk seems always to have been estimated 
directly, and never as a residual. 
 Panel A is taken from the Bollettino serico, July 7, 1907, p. 287.  Actual consumption was 
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estimated directly, and is transcribed from the source; apparent consumption is calculated here as the 
sum of the figures in the source for actual consumption and inventory growth.  The source itself 
actually calculated inventory growth as total output (actually the potential output from the available 
cocoons) plus net trade (imports minus exports, net of tare and seasoning losses) minus consumption, 
exports, and throwing waste; these figures thus include the silk equivalent of cocoons as well as silk 
proper.   
 Panel B refers to similar information in Ente nazionale serico (1953), pp. 32-33, omitting the 
war and immediate post-war years.  The source reports year-end stocks (of silk and cocoons, 
presumably in silk equivalent), silk output, and silk consumption (again, presumably, by the domestic 
weaving industry).  Actual consumption is transcribed from the source; apparent consumption is 
calculated here as reported consumption plus reported inventory growth.  The source does not indicate 
which variables were measured, and which one, if any, was obtained as a residual; if all were directly 
measured, they are unlikely to be consistent with the data on international trade.   
 The available inventory data, on the other hand, refer only to the so-called “visible stocks” 
held by a few public institutions; these suggest that the latter held only small and varying shares of the 
total stocks, so that the recorded changes in their holdings are neither comprehensive nor 
representative. 
 In Table H.09, Panel C refers to the changes in the year-end stocks held by three major 
institutions:  the Cassa di Risparmio di Milano; the Società Anonima Cooperativa per la stagionatura 
e l’assaggio delle Sete e affini, also in Milan; and the Banca d’Italia, in various cities.  These stocks 
were reported in the Bollettino serico, e.g., Jan. 18, 1903, pp. 25-26; the terminal stocks at the end of 
1913 equaled 1,029.7 tons of cocoons and 282.5 tons of silk (of which 71.3 thrown) at the Cassa di 
Risparmio, and 979.3 tons of cocoons and 615.9 tons of silk at the Società Anonima.  The cocoon data 
appear to refer to the cocoons themselves, rather than to their silk equivalent (one-fourth as 
much:  Bollettino serico, April 20, 1912, pp. 154-155).  The present inventory changes are obtained 
directly from the current and retrospective data in each issue, without checking for subsequent 
revisions; the inventory decumulation attributed to the Banca d’Italia in 1906 is their total stock at the 
end of the preceding year.  Comparing the various columns of Panel C, one notes the often disparate 
movement across institutions; nor do these data appear to capture more than a fraction of the large 
swings suggested by Panel A. 
 As one would expect, stocks appear to have been held largely by the producers or consumers 
themselves (e.g., Bollettino serico, Feb. 1, 1913, p. 39).  The visible stocks of public institutions 
served as security for loans (e.g., Bollettino serico, Jan. 18, 1913, p. 23); their share of total 
inventories may thus have varied with credit conditions, but the underlying behavioral functions are 
not easily specified a priori. 
 The upshot of all this is that the output of the weaving industry (and the attendant dyeing 
activity) cannot be estimated by working downstream from the output of raw silk thread, and must 
instead be estimated directly.  Since the evidence on the dyeing industry seems limited to anecdotal 
statements (Ellena, 1880, p. 52; Industria seta, p. 32, Debernardi, 1900, p. 536), the present 
investigation of output begins with textile production. 
 
H04.05  Cloth output:  direct evidence  
 The silk cloth industry was not the object of continuous statistical monitoring:  the evidence of 
cloth production is limited to the occasional official survey, and to mostly sporadic estimates of the 
stock of looms, of the value or weight of silk textile output, and of the silk consumed by the weaving 
industry.  There is no available index of that raw material consumption, both because the silk thread 
output data are unreliable and because changes in domestic availabilities were typically swamped by 
inventory movements; nor is there an available index of final consumption.  Price series are readily 
available, at least for raw silk (e.g., Giretti, 1932, p. 136; Pinchetti, 1894, p. 10; Cianci, 1933, 
pp. 433-437), but the price elasticity of demand may have been quite low; and demand movements 
are difficult to specify a priori, in the absence of reliable evidence on income (and the fortunes of the 
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wealthy, who were presumably the dominant consumers of this luxury good), or on the vagaries of 
fashion which dogged this industry (e.g., Notizie bozzoli 1915, pp. 12-17, Bollettino serico, Jan. 6, 
1912, p. 5, Lanino, 1916, vol. 2, p. 137). 
 This section reviews the direct evidence on the silk cloth industry contained in the 
sources.  The focus is initially on the stock of looms and the generally related estimates of output or 
value product, then on the consumption of silk and other fibers, and finally on anecdotal evidence of 
production movements. 
 The early estimates of the industry’s stock of looms are reviewed in Pinchetti (1894), 
pp. 99-100.  An initial figure of 30,756 looms was presented in connection with the national 
exhibition of 1861, but Pinchetti considered it far too high; and he discounted also the figure of 
20,000 looms offered by Maestri (1867, p. 67, 1868, p. 195).  His own careful research around 1870 
suggested a total of no more than 12,000 hand looms, with a potential value product of 35 to 40 
million lire at 100 or more lire per kg.  Power looms were just beginning to be installed; the first dated 
from 1869 (p. 101). 
 A parallel reference to ongoing experiments with power looms in 1871 appeared in the 
Inchiesta industriale (Tombesi, 1899, p. 16).  The summary of the responses to that inquiry published 
in 1874 speaks of such recent experiments, and includes rough estimates of the looms active in the 
main textile areas that sum to 13,350, including 400 to 450 power looms (Inchiesta industriale, 
Riassunti delle deposizioni, cat. 6.3, p. 2).   
 Ellena (1880), pp. 50-51, counted 445 active power looms (plus 220 idle ones) and 7,394 
active hand looms in 1876; allowing for omissions (including 1,480 looms in households), he 
estimated the actual total at 10 to 12,000, close to Pinchetti’s figure.  The 1881 Esposizione Milano, 
p. 40, refers to 20-22,000 looms in 1861 (Maestri’s figure?) and just 8,000 (Ellena’s measured total?) 
in its own day; but Bressi (1883), reporting for the exhibition, indicated 13,000 looms, with a value 
product of 34 million lire (p. 4).  Bressi’s figures may in fact have been derived from the Inchiesta 

industriale, or from the more recent but perhaps not independent 1879 report by Fuzier (13,000 hand 
looms, 384 power looms) cited, and discounted, by Ellena (1880, p. 51); for all that, they were 
repeated as contemporary in the Congresso serico 1884, p. 66, and Gabba (1886), p. 203. 
 A figure of 20,000 looms in 1882 is cited by Pinchetti (1892), p. 58, in a table of world-wide 
estimates borrowed from Permezel; since Pinchetti himself makes no mention of it in the pages of his 
subsequent work (1894) devoted to the Italian weaving industry, it can safely be discounted. 
 A value product of 40 million lire in 1885, rising to 55 million in 1890 and (allowing for the 
growth of exports) 90 million in 1896, is estimated in Bodio (1896), p. 71.  His figure for 1890 
reproduces that of 55.35 million lire, estimated in the Industria seta, p. 30, on the basis of 2,535 active 
power looms (allowed 10 meters of cloth per day, 275 days per year, and 1.25 lire per meter), and 
12,414 active hand looms of various kinds (9,923 plain looms allowed 4 meters per day, 225 days per 
year, and 4.50 lire per meter, 1,591 Jacquards allowed 3 meters per day, 225 days per year, and 5 lire 
per meter, and 900 velvet looms allowed 0.5 meters per day, 200 days per year, and 12 lire per meter; 
these include the domestic looms of the putting-out industry, p. 95).  Allowing 82 lire per kg., as 
suggested by the Movimento commerciale, the Industria seta estimated total output at 675 tons. 
 The Riassunto industriale, vol. 1, p. 154, cites the Industria seta totals as 2,535 power looms 
and 10,580 hand looms, excluding domestic ones, and attributes them to 1891 (similarly Lanino, 
1916, vol. 2, p. LXVI); for 1903, it counted 7,616 active power looms and 11,201 active hand looms, 
excluding 1,942 domestic looms (p. 158; these are considered a more accurate count than Ellena’s, 
rather than a real increase over 1876).  Given the growth of exports, of the stock of looms, and of the 
machines’ productivity, output and value product are estimated at twice the figures in the Industria 

seta (p. 156). 
 The silk association’s census for the following year yielded somewhat lower equipment 
figures:  7,454 active and 5 inactive power looms, and 9,544 active and 159 inactive hand looms 
(Annuario serico 1904, p. 197); the estimated value product of 100 million lire in the Annuario 1904, 
p. 330, is similarly somewhat lower than that suggested by the Riassunto industriale. 
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 The next estimates of the stock of looms are those of the Inchiesta serica, vol. 4, pp. 540-541, 
where De Vecchi (president of the national silk association) and Belloc refer to 7,000 hand looms and 
11,000 power looms in 1909 (the inversion of these figures on p. 523 is surely a slip, as they are 
compared to the totals in the Riassunto industriale and the very next sentence refers to the 
displacement of the hand loom by the power loom).  Allowing power looms 12 meters per day, 290 
days per year, and 2 lire per meter, and hand looms 3 meters per day, 260 days per year, and 3.5 lire 
per meter, the authors performed “semplici calcoli” to come up with a value product of 267.6 million 
lire.  This total clearly did not strike the authors as unreasonable; but it is nearly three times that 
implied by their figures (76.56 million lire for the power looms and 19.11 for the hand looms, for a 
total of 95.7 million; most probably, they misplaced the decimal of the hand loom figure).  They also 
report a cost breakdown by the weavers in Como that attributes some 10% of the value of output to 
wages (with 15% to dyeing costs, as much again to overhead, fuel, and the like, and 60% to the raw 
material).  Given some 2 workers per loom (Tombesi, 1899, pp. 46-47), and annual wages of at least 
400 lire (Inchiesta serica, vol. 4, p. 503), 18,000 looms would actually point to a value product of 
about 150 million lire; a direct estimate of 130 million appeared in the May 1912 report of the 
parliamentary commission on the proposed law to aid the silk industry (A. P. Camera, Legisl. XXIII, 
Sess. 1909-12, Doc. 705-A, p. 5). 
 In connection with the Turin silk exhibition, the silk association presented figures referring to 
the end of 1910 that include just 15,401 looms; but it does not seem to have set much store by them, 
as it announced its intention to revise them carefully in the near future (Bollettino serico, June 10, 
1911, pp. 226-227). 
 Not long thereafter, indeed, substantially higher figures were included in a report by the silk 
association to the royal commission on tariffs and trade treaties cited by both Il Sole (March 27, 1914, 
p. 1) and the Bollettino serico (March 28, 1914, p. 124).  This report indicates 14,100 power looms 
and 4,500 hand looms in 1912, with a unit value product of 8,613 and 3,045 lire, respectively, for a 
total of 135.15 million lire.  Given exports of 89.82 and imports of 34.95 million lire, final 
consumption is calculated at 80.28 million.  The value of the capital stock is given as 122.25 million 
lire (2,000 fixed and 6,000 circulating per power loom, 100 fixed and 2,000 circulating per hand 
loom); the labor force, as 39,000 workers, mostly female; and silk consumption, as 1,404 tons (90 kg 
per power loom and 30 per hand loom).  This same report seems to be the source for a variety of 
similar figures in the secondary sources:  14,500 power looms and 4,500 hand looms in 1911, with the 
unit value products indicated above, in Lanino (1916), vol. 2, p. LXVI; 14,120 power looms and 
4,287 hand looms in 1912, in Caizzi (1957), p. 93; 14,000 power looms and 4,000 hand looms before 
the war, in Mortara (1921), p. 112. 
 Finally, the Relazioni tessili, p. 139, estimated the pre-war value product of the silk textile 
mills at some 150 million lire; and the Annuario serico 1917, p. 209, reported 13,497 power looms 
and 3,011 hand looms (including 60 power looms and 916 hand looms in households, but working for 
the listed firms). 
 The first source to provide at least the glimmer of an estimate of the (raw) silk consumed by 
the Italian weaving industry appears to be the 1881 Esposizione Milano, p. 36.  It states that over the 
last 20 years domestic weaving consumed a roughly constant 5% of the thrown silk produced in Italy, 
and takes this to be an indication of stagnation.  That conclusion conflicts with the later assertion 
(p. 40, recalled above) that over the same time span the number of looms had fallen by over half, and 
indeed with the claim of rapid growth in silk throwing in Maestri (1867), p. 87; for what the figure 
may be worth, 5% of Maestri’s thrown silk output figure (2,722 tons, ibid.) corresponds to 136 tons. 
 Stagnation at a much higher level is implied by the averages of 450 tons p. a. in 1872-74, 
1875-77, and 1878-80 produced by Morand and cited in Rondot (1885), p. 72.  Similar figures were 
produced a decade later by Giretti, who was then publicizing the evidence that the net exports of raw 
silk exceeded measured output; he estimated consumption at 400 to 500 tons (against 300 “some 
years ago”) in the Bulletin soieries, March 25, 1893, p. 3, and at 500 tons in the Bollettino serico, 
Sept. 16, 1895, p. 303, and the Congresso serico 1895, p. 90. 
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 A series of estimates of actual or apparent consumption by the Italian weaving industry from 
French sources, variously attributed to the Union (later Syndicat) des marchands de soie de Lyon or to 
the Commission permanente des valeurs de douane, appear to begin at this time; these rise from 515 
tons p. a. in 1893-94 to 1,000 in 1901-02, and 1,100 to 1,175 p. a. in 1905-13 (e.g., Bollettino serico, 
Aug. 19, 1895, p. 268, Nov. 7, 1897, p. 375, Feb. 7, 1914, p. 51, and also, without citing the source, 
Dubini in the Inchiesta serica, vol. 4, p. 56, Cabiati, 1910, p. 200, Bollettino serico, Jan. 28, 1911, 
p. 37, Lanino, 1916, vol. 2, p. LI).  The surge in these estimates matches that in Italy’s net exports; in 
the absence of other relevant annual data, indeed, one suspects that annual consumption was estimated 
as the silk content of net exports plus a constant (?) allowance for final consumption, so that these 
figures actually contain little or no independent evidence. 
 O. May retraced Giretti’s steps in 1900 and 1910, allowing 500 tons p. a. in 1896-99 and 
1,000 in 1907-09 (Annuario 1900, p. 443, and Bollettino serico, Oct. 1, 1910, p. 399, both citing the 
Bulletin soieries).  The same figures of 500 and 1,000 tons p. a., attributed to 1885-89 and 1905-09, 
appear in Associazione serica 1910, p. 34 (also Cabiati, 1910, p. 227).  In what appears to have then 
been an independent estimate, the Bollettino serico, July 7, 1907, p. 287, tentatively allowed domestic 
weaving 900 tons of raw silk in 1900/01, dipping to 750 in 1902/03, recovering to 900 in 1904/05, 
and reaching 1,000 in 1905/06 (Table H.09, Panel A). 
 Paini (1915), p. 30, again concerned with the bias in the silk output data, allowed domestic 
weaving a consumption rising linearly from 800 tons in 1892 to 1,100 in 1910; but given his concerns 
these seem to evolve from an upper bound to a lower bound, and do not reflect a best 
estimate.  Elsewhere, indeed, he places that consumption between 1,200 and 1,500 tons in 1909-14 
(Paini, 1914, p. 23, 1915, p. 73).  Mortara (1921), pp. 108, 113, recalls estimates of 1,100 to 1,500 
tons for 1909-13 (up from 600 tons in 1889-93) and 1,400 tons for 1913; this last presumably repeats 
the figure of 1,404 tons in 1912 estimated from the numbers of looms in the report by the silk 
association cited above.  The Relazioni tessili, p. 63, instead allowed pre-war industry 1,300 tons, of 
which 1,000 thrown and 300 reeled (the latter dyed in the cloth, Pascal, 1892, p. 19, Pinchetti, 1892, 
pp. 49-50, Rondot, 1885, p. 82); in the Inchiesta serica, vol. 3, p. 124, the silk association had 
provided a similar estimate of 800 tons of thrown silk, without however adding the complementary 
figure for reeled silk. 
 Information on the mix of fibers woven is extremely scarce.  The Inchiesta industriale, 
Riassunti delle deposizioni, cat. 6.3, p. 4, contains references to mixed cloths, almost all with spun 
waste or cotton, but pure silks seem to dominate.  The 1881 Esposizione Milano, p. 41, estimated that 
20% of the looms produced cloths of mixed fibers (including spun waste, p. 38); and the Inchiesta 

serica, vol. 4, p. 541, indicated that 40% of the weight of output consisted of mixed cloths, 40% of 
plain all-silk cloths, and 20% of patterned all-silk cloths.  Other bits of evidence refer specifically to 
Como, which grew over the period at hand to dominate the Italian silk textile industry.  Pinchetti 
(1894), p. 131, noted that the cloths woven in Como were almost entirely of pure silk in the early 
1860s, whereas at the time of writing “very many” were mixed with cotton, spun waste, or wool; 
Tombesi (1899), p. 69, specified that the weavers of Como increased the share of mixed cloths after 
the return of convertibility in the early 1880s. 
 The available specific estimates refer only to the consumption of spun waste.  In the 
Congresso serico 1886, p. 142, Bonacossa allowed domestic weaving 60 tons of spun waste.  The 
Inchiesta serica contains two different estimates of the consumption of spun waste:  one of 300 tons, 
of which 20% imported, by the silk association (vol. 3, p. 130), and one of 200 tons, perhaps 
excluding imports, by Dubini and the dominant waste-spinning firm (vol. 4, pp. 92, 156).  The lower 
of these figures reappeared in the bill submitted to Parliament (A. P. Camera, Legisl.  XXIII, 
Sess. 1909-12, Doc. 705, p. 6). 
 Finally, various sources contain anecdotal statements which bear directly on production 
movements.  The Inchiesta industriale, Riassunti delle deposizioni, cat. 6.3 noted that many small 
shops had closed down after 1865, but were then reopening (p. 2).  The industry’s problems in the 
1860s are variously attributed to the silk harvest failures and the resulting price increases, and to the 
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“ruinous” 1863 treaty with France (which led to tariff cuts on all-silk cloths on Jan. 1, 1865 and again 
on Jan. 1, 1868); one respondent (a manufacturer of ribbons) asserted that the treaty cost the industry 
three quarters of its output, even though the velvet producers said that the crisis in their sector had 
ended two years previously (pp. 6-7).  As noted above, the vision of a golden age destroyed by the 
French treaty was echoed by the Esposizione Milano, p. 40; but a more skeptical view is at least 
implied by Pinchetti, who spoke of the miserable conditions of the Italian weaving industry around 
1860 (Bollettino serico, May 28, 1899, p. 217). 
 The references to the weaving industry in the 1860s in Pinchetti (1894), pp. 100-105, point to 
a major regional redistribution:  Milan, plagued by high wages, lost 900 looms between 1860 and 
1865, and Turin 2,500 in the few years after 1859; but Como grew from 3,000 looms in 1860 to 6,500 
in 1872.  Later, writing specifically of Como, he referred to stagnation in the number of its looms 
from 1860 until about 1870 (p. 113).  The Franco-Prussian war led to a sharp boom in Como in 
1870-72, followed however by generally difficult times until about 1881, with a sharp crisis at the end 
of 1874 and brief moments of prosperity in 1876, oddly attributed to the high price of thrown silk, and 
in 1880 (pp. 122-123).  Even the 1880s were difficult, the cheapening of the raw material again being 
blamed for the weavers’ problems (pp. 128-129; the weavers may have made or lost money on their 
stocks of thrown silk, but falling prices can hardly have hurt weaving as such). 
 Bressi (1883), pp. 2-3, spoke more optimistically of “clear progress” over the last ten years, 
especially in Como, and despite the decline of Milan, Turin, and Florence.  The Congresso serico 

1884, p. 66, similarly referred to the resurgence of weaving “in the last few years”; Gabba (1886), 
p. 33, noted much progress, especially after 1867.  Ferrario (1918), p. 157, dated the growth of 
weaving in Como from the Franco-Prussian war; Ellena (1880), p. 52, wrote instead of the still slow 
and hesitant growth of weaving despite the impulse Italy’s weaving industry received from that war. 
 Cattaneo (1921), pp. 5-6, also recalled the tremendous impulse to weaving from that war, 
which paralyzed the Lyons industry, and takes it to mark the beginning of the growth of Italian 
weaving.  The industry is said to have prospered from 1878 to 1887; it was hurt by the tariff war with 
France, but successfully redirected its exports (p. 6).  According to the Como chamber of commerce, 
the looms in that city rose from 2,800 hand looms in 1860 to 6,500 hand and 50 power looms in 1873, 
7,500 hand and 485 power looms in 1885, 6,400 hand and 1,145 power looms in 1894, and 3-5,000 
hand and 14,100 power looms in 1912 (p. 15; the figures for 1912 recall the national totals supplied 
by the silk association). 
 The silk association also compiled a chronology that grew over time; the full set for the 
relevant period may be found for example in the Notizie bozzoli 1915, pp. 12-17.  This chronology 
contains numerous indications of consumption movements, but these appear to refer to the world at 
large, or at least to Europe, rather than specifically to Italy (naturally enough, as the fortunes of the 
Italian silk producers was not particularly tied to domestic demand).  The same international frame of 
reference may also apply to the handful of statements about the weaving industry, which note that 
weavers faced difficulties in 1902 (despite strong demand), that they cut output in 1903, and that they 
suspended production in 1904.  In 1906, weaving activity is said to have been exceedingly great; the 
reference is specifically to Europe.  That chronology also notes a great increase in the number of 
power looms in 1898; that reference, at least, would seem to be specifically to Italy. 
 Pinchetti (1904), p. 6, noted that the weaving industry had been depressed for the last two 
years, working short days or short weeks; while there is a reference to similar difficulties in New 
Jersey, the industry he has in mind seems very much the Italian one. 
 
H04.06  Cloth output:  initial benchmarks 
 Of the quantitative information on the cloth industry reviewed in the preceding section, much 
the most reliable would appear to be the data on the industry’s equipment revealed by the occasional 
surveys.  Initial benchmarks with which to anchor the cloth output series are here accordingly 
estimated for 1876, 1890, 1903, and 1912 on the basis of the stock of active looms and corresponding 
estimates of production per loom. 
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 The stock of active looms in 1876 is here estimated at 500 power looms and 10,750 hand 
looms, as suggested by Ellena’s figures, including 2,000 artisanal looms (as suggested by the 
Riassunto industriale) with a weight of 0.5.  In 1890, that stock is set at 2,500 power looms and 
13,400 hand looms, on the basis of the Industria seta figures, with a similar allowance for artisanal 
looms.  For 1903, the corresponding figures are 7,600 power looms and 12,200 hand looms, from the 
Riassunto industriale, with a similar weight on the artisanal looms.  For 1912, finally, the active 
looms are estimated at 14,100 power looms and 4,500 hand looms, as reported by the silk association, 
on the assumption that the latter figure already includes a suitable allowance for artisanal looms (most 
plausibly by suitably undercounting them). 
 On the assumption that the lower daily outputs of patterned cloths were offset by a higher 
value added per unit of output, benchmark estimates of real product are here estimated in standard 
units of plain cloth.  In the case of hand looms, the present allowance is a round 1,000 meters per 
year.  This figure is taken in the first instance from the statement in Pinchetti (1874), p. 260, that a 
hand loom weaver could produce 1,000 to 1,200 meters of cloth per year “under the best possible 
circumstances.” It also fits the evidence on output per day and days worked per year.  Daily outputs 
seem to have been close to 4 meters:  thus Bressi (1883), p. 7 (4 meters), Pinchetti (1894), p. 139 (3 to 
5 meters), the Industria seta, p. 30 (4 meters, for ordinary cloths), and the Inchiesta serica, vol. 4, 
p. 541 (3 meters only, but underestimating aggregate output, as noted above).  The number of days 
worked per year, in turn, seems to have been close to 250:  the Industria seta, p. 30, allowed 225, and 
the Inchiesta serica, vol. 4, p. 541, 260.  The present allowance of 1,000 meters per year is here kept 
constant over time, even though Pinchetti (1894), p. 120 speaks of improvements in hand looms, 
especially between 1870 and 1880.  
 In the case of power looms, annual output is here estimated at 2,350 meters in 1876, 3,300 in 
1890, 4,150 in 1903, and 4,600 in 1912.  The figure for 1876 is interpolated between those implied by 
Pinchetti (1874), p. 260, who indicates that a weaver tending two power looms could produce 4,000 to 
5,000 meters of plain cloth per year, and Bressi (1883), p. 7, who attributes power looms an output of 
9 to 10 meters per day (nearly 2,700 meters per year, allowing 280 days per year, against 275 quoted 
by the Industria seta, p. 30, and 290 by the Inchiesta serica, vol. 4, p. 540).  The figure for 1890 is 
extrapolated back from the central value of 12.75 meters per day in the table of plain cloth outputs of 
power looms in Pinchetti (1894), p. 175 (nearly 3,600 meters for 280 days).  The figure for 1912 is 
extrapolated forward from an estimate for 1909 based on 280 days a year and a daily productivity of 
16 meters (4 times that of a hand loom, as indicated by the Inchiesta serica, vol. 4, pp. 540-541, albeit 
at lower levels than those allowed here for plain cloths; see also Ponci, 1907, p. 245, who allows 
power looms 8-10 meters per day for patterned cloths and up to more than 20 meters for plain 
cloths).  The figure for 1903 is instead interpolated between the present estimates for 1890 and 1912; 
it is designed to yield a reasonable pattern of productivity growth (2.5% per year from 1876 to 1890, 
when the power loom was relatively new, declining to 1.8% from 1890 to 1903 and 1.2% from 1903 
to 1912). 
 No use is made here of the calculation in the Relazioni tessili, p. 144, which allows a shop of 
100 power looms just 295,000 meters of output in 1913 (and 240,000 in 1922); as noted above, higher 
figures are implied, at least for plain cloths, by the loom speeds indicated in Pinchetti (1894), p. 175 
(90 to 160 beats per minute).  The present estimate of 4,600 meters per year corresponds to some 20.7 
million beats per year for a standard cloth of 4,500 threads per meter; allowing 2,100 hours per year, 
excluding down-time, the implied loom speed is close to 165 beats per minute, or not far above the 
range indicated 20 years earlier by Pinchetti. 
 Multiplying the above estimates of the numbers of looms by the corresponding estimates of 
the unit products, one obtains benchmark (equivalent) output figures equal to 12 million meters in 
1876, 22 in 1890, 44 in 1903, and 69 in 1912; one notes the doubling between 1890 and 1903, which 
tallies with the growth estimated by the Riassunto industriale. 
 These benchmark estimates in units of length are here converted to similarly standardized 
units of weight that measure output in its all-silk equivalent.  All-silk and mixed cloths thus receive 
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different weights; plain and patterned cloths are instead considered equivalent in value added and silk 
consumption per unit weight, as the lower daily linear output of patterned cloths noted above seems to 
have been offset by their greater complexity and their higher weight and number of threads per unit 
length (compare for example the plain and patterned taffetàs in Pinchetti, 1874, pp. 92-94, 1877, 
p. 151). 
 An initial estimate of the all-silk equivalent weight of output is here obtained for 1912.  This 
estimate is constrained by the available evidence on the aggregate weight of silk consumed, on the 
relevant technological coefficients, and on the composition of output and consumption. 
 Letting A represent the all-silk cloth produced, M the mixed cloth produced, S the dyed silk 
contained in aggregate cloth output, and E the all-silk equivalent of aggregate output (all in units of 
weight), one obtains the following relationships: 
 
  (1)  S = A + aM  
  (2)  E = A + M[a + ((1 - a)/b)] 
  (3)  M = c(A + M) 
 
where a is the share of (dyed) silk in mixed cloths, b is the ratio of the weight of a given length of the 
non-silk thread to a similar length of dyed silk thread, and c is the share of mixed cloth in aggregate 
output.  Equations (1) and (3) are self-explanatory; equation (2) expresses the all-silk equivalent of 
actual output as the sum of the all-silk cloth actually produced and the all-silk equivalent of the mixed 
cloth produced.  The coefficient (in square brackets) attached to M converts the other fiber to silk on 
the assumption that value added and loom productivities vary with the length, rather than the weight, 
of the thread consumed; the silk in the mixed cloth (aM) is accordingly counted at its actual weight, 
while the other fiber ((1 - a)M) is divided by b so as to be counted at the weight of an equal length of 
silk thread.  Performing the appropriate substitutions, equations (1)-(3) yield: 
 
  (4)  A/S = (1 - c) / [1 - c(1 - a)] 
  (5)  M/S = c / [1 - c(1 - a)] 
  (6)  E/S = [b - c(1 - a)(b - 1)] / [b(1 - c(1 - a))]. 
 
 The present estimates for 1912 allow mixed cloths 40% of output, by weight (c = .4).  This is 
the proportion indicated by the Inchiesta serica for 1909; it is here applied to 1912 without any 
adjustment, as the trade figures suggest (and later calculations confirm) that it was much the same 
those two years.  Assuming that cloths of under 12% silk were produced by the industries working the 
dominant fiber (as suggested by the classification used by the Movimento commerciale), the share of 
silk in mixed cloths is also estimated at approximately 40% (a = .4); this is compatible with the 
figures for net exports in Table H.08, assuming as above that one third of the 751.1 tons of over-50% 
silk cloths in col. 12 were mixed cloths averaging 60% silk, and that the 261.8 tons of 12-50% silk 
cloths in col. 13 averaged 25% silk.  Finally, dyed silk is estimated to have weighed, on average, only 
one third as much as an equal length of the other fiber in mixed cloths (b = 3).  For a given length, 
indeed, spun waste seems to have weighed about twice as much as silk:  ca. 5 grams per kilometer 
before dyeing (Inchiesta serica, vol. 4, p. 153), against ca. 2 grams per kilometer for organzine and 
2.8 for trame (Provasi, 1905, pp. 213, 248).  Cotton thread imported duty-free for re-export in mixed 
cloths consisted predominantly of single yarn under 30 Nf and doubled yarn over 60 Nf (which as 
noted in section H02.03 above seems to refer to the component single strand), so that in both cases the 
thread actually woven weighed some 16-17 grams per kilometer; allowing for silk’s weight gain in 
dyeing (ca. 56%, on average, as estimated below), the cotton thread weighed some 4.4 times as much 
as an equal length of dyed silk thread.  The present three-to-one overall average thus seems to be an 
appropriate estimate, particularly if (as will be seen below) rather more spun waste than cotton seems 
to have been used in the mixed cloths.  With these parameters, (A/S) = (.60/.76), (M/S) = (.40/.76), and 
(E/S) = (2.52/2.28). 
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 The all-silk equivalent of actual output (E) in 1912 is here estimated at 2,300 tons, implying 
that output contained 2,081 tons of dyed silk (S) in 1,643 tons of all-silk cloth (A) and 1,095 tons of 
mixed cloths (M).  Allowing for a 5% weight loss in weaving (Pinchetti, 1874, p. 70; also Tombesi, 
1899, p. 23, Wolfensberger, 1896, pp. 76 ff.), 2,081 tons of dyed silk in output are equivalent to 2,191 
tons of dyed silk woven, or 1.56 times the aggregate raw silk consumption of 1,404 tons estimated by 
the silk association. 
 The dyeing process generally added weight to the raw silk; the weight gain could vary over a 
broad range, but was particularly sensitive to the distinction between black and other colors.  Ponci 
(1900), pp. 6-8, sampled 45 different dyed silks, with yields (weight dyed to weight raw) ranging 
from 1.00 to 2.81; the average is 1.96 for the 20 black dyes, and 1.33 for the 25 other dyes.  Since the 
secular growth of dyeing yields seems to have come to an end in the late 1890s (Enciclopedia 

italiana, vol. 31, p. 518), Ponci’s figures are here considered appropriate to 1912 as well.  Average 
yields of 1.96 for blacks, 1.33 for other colors, and 1.56 overall imply that of the 1,404 tons of raw 
silk consumed some 513 tons were dyed black, yielding (513)(1.96)(.95) = 955 tons of black silk in 
cloth output, and some 891 tons were dyed other colors, yielding (891)(1.33)(.95) = 1,126 tons of 
colored silk in cloth output. 
 These estimates appear compatible with the limited evidence on the Italian dyeing industry 
presented in Debernardi (1900), p. 536.  In Como, there were nine dyeing establishments, of which 
the main and apparently much the largest dyed 140 tons of silk a year, 100 of them in colors (as 
opposed, presumably, to black).  While Italian dyes were apparently excellent for whites and light 
colors, the relatively poor quality of domestic blacks led the major weavers to send their silks to 
Lyons to be dyed black despite the extra costs they thereby incurred. 
 In 1900, the statistics on temporary trade counted 355 tons of temporary exports of silk to be 
dyed, and 657 tons of corresponding reimports, for an average yield of 1.85.  If black and colored 
silks are attributed Ponci’s average yields (1.96 and 1.33, respectively), that average yield implies that 
540 tons of the total were black; adding an allowance of 100 tons for raw silk dyed black in Italy (and 
neglecting the minor ordinary trade in dyed silk), one obtains a total consumption of black silk equal 
to 736 tons.  Since dyeing yields seem to have varied directly with the consumption of fuel (Severini, 
1906, pp. 31, 33, 38), and fuel was relatively expensive in Italy, Ponci’s average yields should 
perhaps be increased for the imported dyed silk, and reduced for Italian blacks; 10% corrections in 
each direction (to 2.16 for foreign blacks, 1.46 for foreign colors, and 1.76 for Italian blacks) would 
reduce the estimated consumption of black silk to 542 tons (366 imported and 176 domestic). 
 Taking the average of these two estimates, the consumption of black silk in 1900 is here set at 
approximately 640 tons; assuming further that output in 1900 was equal to that in 1903 (which seems 
approximately correct, as will be seen below), and extrapolating that consumption figure to 1912 on 
the basis of the above benchmarks estimates of output, one obtains an estimate of black silk 
consumption ((69/44)(640 tons)) very close to that obtained above ((1.96)(513 tons)).  The above 
estimate of the black silk in cloth output in 1912 is thus well within the admittedly broad range of 
figures allowed by the evidence on the dyeing industry, trade, and the numbers of looms. 
 The present estimates for 1912 also allow a composition of output that is compatible with the 
direct evidence thereon, and with a reasonable pattern of consumption.  Ignoring minor items, output 
and trade are here allocated among the eight main types of cloth, identified as all silk or mixed, plain 
or patterned, and black or colored, as follows: 
 
              Output           Net imports          Consumption 
 
 All-silk cloth, plain, black           618                    -194                        424 
 All-silk cloth, plain, other          477                    -304                        173 
 All-silk cloth, patterned, black         207                        -2                        205 
 All-silk cloth, patterned, other                    341                      -24                        317 
 Mixed cloth, plain, black                            255                    -127                        128 
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 Mixed cloth, plain, other                            630                     -333                        297 
 Mixed cloth, patterned, black            70         -13          57 
 Mixed cloth, patterned, other           140         -47          93 
 

These output estimates distribute the total product among all-silk plain cloths, all-silk patterned cloths, 
and mixed cloths in the proportions (40%, 20%, and 40%, respectively) indicated by the Inchiesta 

serica.  Allowing mixed cloths a 40% silk content, as above, these output estimates also imply that 
aggregate output contained 955 tons of black silk and 1,126 tons of other dyed silk, again as estimated 
above.  The net exports are calculated by taking the figures specific to the corresponding eight trade 
categories (respectively 483, 485, 484, and 486 for over-50% silk cloths and 489, 491, 490, and 492 
for 12-50% silk cloths), allowing all-silk cloth two thirds of the over-50% silk and mixed cloths the 
residual third as well as the total reported for 12-50% silk, and then scaling the results by 
(525.1/556.7) for all-silk cloths and (520.3/637.8) for mixed cloths to recover the subtotals implied by 
the aggregate figures in Table H.08, cols. 12 - 13 and 15.  The implied consumption mix is 
reasonable, with blacks representing approximately 40% of the total for patterned cloths, 30% for 
mixed plain cloths, and 70% for all-silk plain cloths (where their share was boosted by umbrella 
silks). 
 Weighted by the export prices indicated in the Movimento commerciale, the above distribution 
of output implies a total value product of 151.6 million lire, or rather more than the 135.2 million 
estimated by the silk association.  One might be tempted to interpret this result to indicate that in each 
category the items traded internationally were of above-average value; against that, however, one 
must recall that the “all-silk” items of the trade statistics include mixed silks, so that the 
corresponding unit values should understate those of pure silks (unless, as is not impossible, the unit 
values for these categories actually refer to the modal item rather than the mean).  This discrepancy is 
here taken in stride, since all such estimates are inevitably highly tentative (as indicated by the 
Inchiesta serica, vol. 4, p. 541, which proved the pudding by its own gross error noted above); in any 
case, the present figure is very close to the 150 million lire proposed by the Relazioni tessili, p. 139. 
 In sum, the present estimates of the weight of the cloth produced in 1912, and of its equivalent 
in all-silk cloth, seem consistent with the available evidence.  Extrapolating therefore the all-silk 
equivalent weight figure for 1912 on the basis of the length-based index of real product, the 
benchmark output figures in all-silk equivalent units are here set at 400 tons in 1876, 733 in 1890, 
1,467 in 1903, and 2,300 in 1912. 
 
H04.07  Dyed silk output and final consumption:  initial benchmarks 
 The preceding section yielded benchmark estimates of all-silk equivalent cloth output for 
1876, 1890, 1903, and 1912.  As noted above, there is no directly usable index of output, final 
consumption, or raw material production and consumption; but these variables are linked by the 
relevant technical coefficients and international trade figures, so that the estimate of any one implies 
estimates for the others as well.  The procedure adopted here is accordingly to estimate these related 
series together, so that none behaves altogether unreasonably in light of what is known of the path of 
international trade, the price of silk, production movements (as directly chronicled in the sources), 
and, however loosely, of income. 
 Since dyed silk was much the most valuable component of mixed cloths, the final 
consumption of dyed silk seems a more significant index of final consumption that the unweighted 
sum of silk and mixed cloths.  A similar argument might of course be made for converting the 
consumption series to raw silk; the time paths will of course differ when technical progress altered the 
average dyeing yield (Table H.10, col. 7, estimated in section H04.09 below).  The point is moot, 
however, since consumers and even weavers and merchants were unable to gauge the dyeing yield as 
they could the share of dyed silk in the cloth (e.g., Pinchetti, 1904, p. 20).  All the consumer of 
heavily dyed silk could see was the lower price of heavily dyed cloth (which might induce her to 
distrust it, given the often very poor quality of such silks); so the average dyeing yield is perhaps 
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better used to correct the price, rather than the quantity, of the dyed silk consumed. 
 Letting F represent the final consumption of dyed silk, S the dyed silk content of cloth output 
(as above), Am the net imports of all-silk cloth (Table H.08, col. 16), and Smm the dyed silk content of 
the net imports of mixed cloth (Table H.08, col. 17),  
 
 (7)  S = F - (Am + Smm). 
 
 The real product of the dyeing industry is here represented by the output of dyed silk; it seems 
a better measure than the corresponding input of raw silk, as the weight gain in dyeing appears to have 
been directly related to the complexity of the dyeing process (Moyret, 1877, p. 214, Pinchetti, 1904, 
p. 16, Severini, 1906, passim). 
 Traditionally, silk was thrown and dyed in the thread; over the period at hand, however, an 
increasing share was woven reeled and dyed in the cloth.  The distinction between thread- and 
cloth-dyeing is here ignored, as it does not appear to have made a major difference to dyeing costs per 
unit.  Rather more tentatively, the present estimates also ignore trade in undyed cloth, even though 
any net imports of undyed cloth dyed in Italy should of course be included in the estimates of dyed 
silk output.  The evidence that net trade in undyed cloth was in fact negligible is provided, if only 
indirectly, by the disaggregated statistics on the temporary trade in silk cloths to be dyed or otherwise 
finished available from 1903.  Had it been profitable to dye cloth abroad as it was to dye yarn abroad, 
indeed, temporary as well as final exports of undyed cloth should have been significant; but that does 
not appear to have been the case.  Reimports are consistently less than temporary exports, by weight, 
whereas dyeing should have yielded an increase; admittedly, of course, this comparison could be 
affected by the failure to reimport at all.  Since the foreign advantage was greatest in dyeing blacks, 
however, foreign dyeing would show up in the color-specific figures as a shift in the color mix, as 
temporarily exported non-black silks would be reimported black.  On this score also, foreign dyeing 
appears to have been negligible; indeed, the most significant color shift appears in the temporary trade 
in the opposite direction, as in 1908 eleven tons of mixed cloths were temporarily imported non-black 
and twelve tons were reexported black. 
 Neglecting trade in undyed cloth, therefore, the output of dyed silk is here set equal to the 
dyed silk consumed by the weaving industry (the dyed silk content of cloth output S, divided by .95 to 
allow for the 5% weight loss in weaving estimated above) minus the net imports of dyed silk.  The 
latter are taken as transcribed in Table H.08, col. 7 (neglecting the small amounts of sewing thread of 
spun waste which it includes), less 10% to allow for the tare indicated in Paini (1915), p. 71.  Letting 
D represent the output of dyed silk, and Dm the corresponding net imports gross of the tare, 
 
 (8)  S = .95(D + .9D

m). 
 
 Finally, as indicated by equation (4) above, the ratio of all-silk equivalent cloth output (E) to 
the dyed silk content of cloth output (S) depends on the share of (dyed) silk in mixed cloths (a), the 
ratio of the weight of a given length of the non-silk thread to a similar length of dyed silk thread (b), 
and the share of mixed cloth in aggregate output (c).  As estimated above for 1912, a = .4, b = 3, and c 
= .4, and (E/S) = (2.52/2.28). 
 The parameters a and b are here assumed to have remained constant over time, as the increase 
in dyeing yields seem to have been offset by an increase in the fineness of the undyed thread 
(compare the figures for organzines in Provasi, 1905, p. 213, with those in Pinchetti, 1874, pp. 88-93; 
note also the almost exact compensation between dyeing yields and organzine counts in the example 
reported by Pinchetti on p. 89). 
 On the other hand, the parameter c must be allowed to vary in response to changes in the mix 
of goods traded and consumed.  To track changes in the consumption mix, let x represent the share of 
the final consumption of dyed silk accounted for by mixed cloths (the output of which is indicated by 
M, as above): 
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 (9)  x = (aM + Smm) / F. 
 
 
For 1912, given 525 tons of all-silk cloth exports and 219 tons of dyed silk in mixed cloth exports, the 
estimates of obtained above (A = 1,643, M = 1,095, and S = 2,081) imply F = 1,337 and x = .164. 
 In 1881, the Esposizione Milano, p. 41, indicated that 20% of the looms were producing mixed 
cloths; this means A = .8E and (using equation (2)) M = (.2/.6)E.  Assuming that the figure in the 
source reflected the experience of 1879-80, and letting E take on its interpolated value of 465 tons, 
these figures imply M = 155 (containing 62 tons of dyed silk) and A = 372.  Average dyed silk 
imports then equaled 24 tons in all-silk cloths and 36.5 tons in mixed cloths, implying x = .199. 
 These two benchmark values of x are here extrapolated to other years on the assumption that 
relatively more dyed silk would be consumed in all-silk cloths when silk was relatively cheap. 
 The available price series refer to reeled silk.  Cloth or dyed silk prices would here be 
preferable; but the unit values in the Movimento commerciale are sensitive to changes in the quality 
mix, and in any case the raw fiber was so much the dominant element of the cost of dyed silk that 
Pinchetti (1892), p. 83, could approximate the cost of different dyed silks as the price of thrown silk 
divided by the dyeing yield.  Not much is lost, therefore, by considering the price series for reeled 
silk, transcribed here in Table H.10, cols. 1 and 2.  Col. 1 is taken from Pinchetti (1894), p. 10, and 
derivatively from a source in Lyons; col. 2 is taken from Cianci (1933), pp. 433-437, and derivatively 
from the silk association.  The latter series refers to “greggia sublime” through 1893, and “greggie 

gialle” from 1894; the appropriate correction across that break is not clear, but does not appear to be 
major.  The price series in Giretti (1932), p. 136 is for a constant quality from 1832 to 1928, but 
reports only the highest and lowest monthly average for each year.  In 1892-93, over the four possible 
comparisons, Cianci’s monthly figures range from 89 to 99% of Giretti’s; in 1894, the two 
comparable ratios are 101% and 106% (they are 88% and 105% in 1895, but their significance is 
moot, since Cianci simply repeats a constant over the relevant span).  Very tentatively, then, Cianci’s 
figures for 1894-1913 may be considered some 5 to 10% above the values that would be directly 
comparable to his earlier quotations. 
 The deflated dyed price index in Table H.10, col. 3 is obtained by first constructing a 
continuous price series for reeled silk by taking Cianci’s price figures in col. 2 for 1870-1893, .925 
times his price figures for 1894-1913, and (96/113) times Pinchetti’s figures in col. 1 for 
1861-69.  Following Pinchetti half way, as it were, the price of dyed silk is then approximated as the 
average of the price of reeled silk on the one hand, and the price of reeled silk divided by the dyeing 
yield (col. 7) on the other; this procedure crudely allows for the increase in dyeing costs incurred to 
increase yields.  Finally, on the assumption that the relative affordability of all-silk cloths depended 
on their price relative to that of consumer goods in general, this price series for dyed silk is deflated 
by the consumer price index in the Sommario, p. 172. 
 This deflated price series associates x = .164 with a price of 32 (in 1912), and x = .199 with a 
price of 63 (the average over 1879 and 1880).  The corresponding elasticity e is calculated in the usual 
way as 
 
 (10)  e = [(.199 - .164)/(.199 + .164)] / [(63 - 32)/(63 + 32)] 
 
or approximately .2955.  The value of x in each year is then estimated, again from the elasticity 
formula, as 
 
 (11)  x = .199[1 - e((63 - P)/(63 + P))] / [1 + e((63 - P)/(63 + P))] 
 
where P is the deflated price figure in Table H.10, col. 3.  The resulting series is transcribed in Table 
H.10, col. 5. 
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 From equations (1), (2), (7), and (9), given a = .4 and b = 3, one obtains 
 
 (12)  S = [E + .5(1 - x)Smm - .5xA

m] / [1 + .5x]. 
 
Given the values of x in Table H.10, col. 5, of Smm in Table H.08, col. 17, and of Am in Table H.08, 
col. 16, equation (12) and the benchmark estimates of E obtained above can be used to estimate the 
corresponding value of S.  The reasonableness of the implied output mix can then be checked by 
calculating 
 
 (13)  c = (E - S) / (.6E - .4S), 
 
as implied by equations (1)-(3); and the values of F and D can be obtained by inserting the calculated 
value of S and the appropriate trade figures in equations (7) and (8).  The full set of benchmark figures 
so obtained is: 
 
                                                 E           S           D           F           x           c  .  
 
                          1876             400        370       358       479       .209        .33 
                          1890             733        665       588       600      .186         .39 
                          1903          1,467     1,319       694       772      .177         .42 
                          1912          2,300     2,081    1,700    1,337      .164         .40 
 
 
H04.08  Output:  dyed silk and silk cloth 
 The present estimates of the output of dyed silk, the output of cloth measured by its all-silk 
equivalent, the dyed silk content of cloth output, and the final consumption of dyed silk are 
transcribed in Table H.11, cols. 4 - 7.  In 1876, 1890, 1903, and 1912 they incorporate the benchmark 
values for these variables (identified respectively as D, E, S, and F) obtained in the preceding 
sections.  The other figures are interpolated or extrapolated ad hoc, in order to incorporate the varying 
kinds of available evidence.   
 Interpolating between the available benchmarks, one obtains average annual growth rates 
equal successively to 3.6%, 1.3%, and 10.5% for dyed silk output; to 4.4%, 5.5%, and 5.1% for cloth 
output; and to 1.6%, 2.0%, and 6.3% for final consumption.  By and large, these patterns look quite 
reasonable; but one cannot presume that these interbenchmark growth rates correspond to the trend 
values for the same periods, as one might obtain them from a least-squares regression over annual 
data, because the benchmark years themselves may have been unusual.  Moreover, as noted, these 
variables are related through the international trade figures and the structural relationships specified 
above; this means that if one of these variables is assumed to follow its trend, the others are implicitly 
assumed to deviate from theirs. 
 Geometrically interpolating E, for example, and constraining the share of F accounted for by 
mixed cloths to x (Table H.10, col. 5), S is obtained from equation (12); F is obtained from equation 
(7), and D from equation (8).  Geometrically interpolating D, one obtains S from equation (8), F from 
equation (7), and E from  
 
 (14)  E = (1 + .5x)S - .5(1 - x)Smm + .5xA

m 
 
which is of course (12) solved for E.  If F is interpolated first, S is obtained from equation (7), D from 
equation (8), and E from equation (14), as above. 
 Between 1876 and 1890, dyed silk imports declined to 1879, and then grew to new peaks in 
1884 and especially 1888, with an intervening trough in 1886; silk imports as cloth or clothes 
similarly declined to 1879, and then grew almost monotonically to a sharp peak in 1887 before falling 
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off and giving way to increasing net exports.   
 As a result, the geometric interpolation of dyed silk output implies that cloth output followed a 
somewhat irregular path, stagnating until 1879, then growing strongly to a peak in 1884, falling to a 
trough in 1886, and surging to a new peak in 1888; final consumption would instead have declined 
until 1879, only to surge (with interruptions in 1882 and 1886) to a peak in 1887-88, and then drop to 
a local minimum in 1889. 
 The geometric interpolation of cloth output instead implies that dyed silk output experienced 
decelerating growth from 1876 to 1884, followed by a rapid increase to a peak in 1886, a drop to a 
trough in 1888, and then an immediate recovery; final consumption would instead have dropped 
slightly from 1876 to 1878, and then surged (with interruptions in 1882 and 1884) to a sharp peak in 
1887, with a subsequent drop at rapidly decreasing rates until 1890. 
 The geometric interpolation of final consumption instead implies that both dyed silk and cloth 
output grew rapidly to 1879, and then declined irregularly to minima close to the 1876 levels in 1887, 
and then shot up to their 1890 levels in the last few years of the decade. 
 The output paths implied by the interpolation of consumption are intrinsically implausible; 
they are also contradicted by the anecdotal evidence suggesting that weaving prospered in the early 
and mid-1880s (Cattaneo, 1921, p. 6; Congresso serico 1884, p. 66).  Conversely, the consumption 
paths implied by the interpolations of output, with a trough in the late 1870s and a peak in the late 
1880s, fit what is known about the medium-term path of the business cycle.  The present estimates for 
1876-90 accordingly ignore the interpolation of final consumption, in favor of a weighted sum of the 
figures implied by interpolating the output series alone.  Because comparative advantages in dyeing 
seem to have been color-specific and thus sensitive to fashion, the output and market share of the 
domestic dyeing industry were presumably more volatile than those of the weaving industry; as noted, 
moreover, the anecdotal evidence does not support the decline in cloth output in the mid-1880s 
implied by the interpolation of dyed silk output.  The present estimates are accordingly an average of 
those implied by the interpolation of cloth output with a weight of 1.00, and those implied by the 
interpolation of dyed silk output with a weight reduced to .33. 
 No attempt is made here to adjust the implied path of consumption, and output, to reflect the 
relative deviations of the deflated price of dyed silk P (Table H.10, col. 3) from its inter-benchmark 
interpolation Pi.  These deviations, calculated as (P - Pi)/Pi, are transcribed in Table H.10, 
col. 4.  Their variations are not very great; in view of the likely low price-elasticity of the demand for 
silk, and of the uncertainty surrounding the movements of income from year to year, it does not seem 
worth tampering with the estimated path of final consumption.  Similarly, no attempt is made to adjust 
the present estimates for the possible accumulation of inventories of imported cloth on the eve of the 
tariff increase.  These may exaggerate the cyclical volatility of consumption; but the attendant error 
can here be taken in stride, as it does not significantly affect the output estimates. 
 Between 1890 and 1903, dyed silk imports grew strongly and almost monotonically until 
1898, and then surged to a peak in 1902 before falling back in 1903; silk exports as cloth or clothes 
similarly grew relatively steadily until 1898, surged to 1901, and then fell back to 1903. 
 As a result, the geometric interpolation of dyed silk output implies that cloth output remained 
close to its own interpolation until 1898, followed by a surge to 1902 and a decline to 1903; final 
consumption would instead have remained near its own interpolation through the interval, with the 
most significant peaks in 1893 and 1902 and the most significant trough in 1900. 
 The geometric interpolation of cloth output instead implies that both dyed silk output and final 
consumption remained close to their own interpolations until 1898, only to collapse to their pre-1880 
levels after 1900 and then recover sharply to 1903. 
 The geometric interpolation of final consumption, like that of dyed silk output, implies that 
cloth output remained near its own interpolation until 1898, and then surged to a significant new peak 
(in 1901-02) before falling back in 1903; dyed silk output would instead have fluctuated around its 
own interpolation, with significant troughs in 1892 and 1902 and a significant peak in 1900. 
 In this period, clearly, it is the interpolation of cloth output that yields implausible results for 
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the other variables:  the simultaneous surge in input imports and output exports from 1898 establishes 
a strong presumption of a surge in output, which receives some support from the anecdotal evidence 
(Notizie bozzoli 1915, p. 14).  While both the other interpolations capture this development, on 
matters of timing the interpolation of final consumption seems less inaccurate than that of dyed silk 
output;  according to contemporaries, indeed, the Italian cloth industry’s silk consumption had already 
fallen to a cyclical low in 1902, and it remained at that level in 1903 (thus the figures presented by the 
Bollettino serico and transcribed in Table H.09, panel A, converted to a calendar-year basis). 
 Before 1898, the fact that all three interpolations tend broadly to reproduce those of the other 
variables means only that there were no major discontinuities in the trade flows; one could equally 
well assume a different but still largely common path for the three variables at hand. 
 A priori, one might expect that the post-1887 decline in consumption continued at least to the 
price peak in 1893, implying a parallel decline in the output of cloth and dyed silk in the early 
1890s.  Against this, however, one recalls Giretti’s estimates, cited above, that the weaving industry 
consumed 400 to 500 tons of silk a year in 1893, against 300 “some years ago,” and 500 in 
1895.  This suggests a cloth output growth, over not many years, of 50% to 1893 and 67% to 1895; 
and even these figures are lower bounds if Giretti allowed for the increase in dyeing yields and the 
growth in the share of mixed cloths in output, which the changing composition of trade places in the 
six years from 1887 to 1893.   
 Contemporary observation thus suggests that cloth output growth continued unabated through 
1890, and therefore that consumption also grew, albeit moderately, after 1890.  This partial recovery 
of consumption may have been due to a fashion for heavy cloths, which seems to have lasted through 
1895 (Notizie bozzoli 1915, pp. 13-14).  In the later 1890s, despite apparently less favorable fashions, 
final consumption was presumably sustained by rising incomes, as well as by the low prices 
attributable both to a succession of abundant harvests (ibid.) and to the rapid growth in dyeing yields. 
 Prior expectations to the contrary, therefore, the interpolation of final consumption between 
1890 and 1903 seems generally consistent with the evidence.  The interpolation of dyed silk output 
also yields generally acceptable results, but its short-term significance is relatively weak, not least 
because the above-noted volatility of market shares would be especially great in a period of rapid 
technical change.  The interpolation of cloth output is instead quite unacceptable, at least over the 
latter part of the period at hand.  The present estimates for this period are accordingly the average of 
those implied by the interpolation of final consumption with a weight of 1.00, and by the interpolation 
of dyed silk output with a weight reduced to .33.  Exceptionally, to reflect the indications in the 
Bollettino serico referred to above, the estimates for 1902 assume S = 1,319, as in 1903. 
 Between 1903 and 1912, dyed silk imports moved erratically; the main movements were the 
sharp drops in 1904 and 1907, and the recovery from the latter in 1908.  Silk exports as cloth or 
clothes also moved erratically, but with a rising trend incorporating particularly strong growth in 1904 
and 1910. 
 As a result, the interpolation of dyed silk output attributes local minima to both cloth output 
and final consumption in 1904 and 1907, while surges in dyed silk output in 1904 and 1907 (and a 
decline in 1908) are implied by the interpolation of cloth output and of final consumption.  The 
interpolation of cloth output implies that final consumption displayed local minima in 1904 and 1910, 
and a local maximum in 1909; the interpolation of final consumption implies instead that cloth output 
grew, as exports did, especially strongly in 1904 and 1910. 
 This uncertainty surrounding events in 1904 is usefully reduced by the contemporary 
estimates of the cloth industry’s silk consumption transcribed in Table H.09, panel A, which suggest 
that cloth output in 1904 had recovered to its level of 1901, thanks to strong performance in the 
second half of the year (similarly the anecdotal evidence in the Notizie bozzoli 1915, pp. 15-16; also 
by implication Pinchetti, 1904, p. 6).  The Notizie bozzoli also suggests that the price increases to 
1907 were due to demand growth; since exports stagnated, demand growth seems to have been as 
strong in Italy as abroad, and the price increase does not imply a decrease in cloth output or final 
consumption. 
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 Neither of the departures from steady growth in cloth output or final consumption implied by 
the interpolation of dyed silk output is thus supported by the available evidence.  The present 
estimates for this period are accordingly an average of those implied by the interpolation of cloth 
output and of final consumption.  Their weights are set equal to 1.00 and .33, respectively; the latter 
weight is limited to keep S in 1904 very near the level estimated for 1901. 
 From 1912 to 1913, the 16% price increase seems due primarily to a favorable trend in 
fashions begun in 1912; the harvest was poor in Europe, but abundant in Asia (Notizie bozzoli 1915, 
pp. 16-17).  On the other hand, most cyclical indicators suggest that the Giolittian boom had come to 
an end by 1912, and final consumption in Italy is more likely to have declined somewhat than to have 
continued to grow.  The present estimates assume that final consumption dropped 3%, to 1,297 tons; 
this implies that cloth output grew by nearly 2%, thanks to strong exports, while dyed silk output 
experienced another year of strong growth (over 8%). 
 For the period before 1876, the interpolation technique used for later years seems 
inappropriate:  even assuming an early benchmark, a path of cloth output that fits the historical 
evidence simply cannot be derived as an internal average of those obtained by assuming a constant 
growth path successively for the output of cloth, the output of dyed silk, and the final consumption of 
dyed silk.  The present estimates are accordingly constructed ad hoc with an eye to the chronological 
indications in the sources. 
 Equivalent cloth output is here estimated at 430 tons in 1861, declining by 15 tons p. a. to a 
minimum of 340 tons in 1867.  Minor increments of 10 tons p. a. are allowed in 1868 and 1869, 
followed by strong (slightly S-shaped) growth to a peak of 460 tons in 1872.  Output is then estimated 
to have declined by linearly increasing amounts to 400 tons in 1875, maintained in 1876. 
 The continuous decline in the early years fits the above-cited statements that output declined 
from before 1861, after the French tariff treaty, and after 1865 in Pinchetti (1894), pp. 100-105 and 
113, the Inchiesta industriale, Riassunti delle deposizioni, cat. 6.3, pp. 2, 6-7, and the Esposizione 

Milano, p. 40.  The lower turning point is dated to 1867 by Gabba (1886), p. 33; but the initial 
recovery is kept to a minimum, both to avoid too high a consumption peak with the surge of imports 
in 1869 (when incomes seem to have been cyclically low, and silk prices were high), and to 
concentrate most of the growth in the boom triggered by the Franco-Prussian war.  As noted above, 
the importance of the latter is stressed by Cattaneo (1921), pp. 5-6, and Ferrario (1918), p. 157--both 
of whom take it to mark the birth of Italy’s modern weaving industry, especially in Como--and also 
by Pinchetti (1894), pp. 113, 122.   
 The output estimate for 1870 (390 tons) is also consistent with the statement in Pinchetti 
(1894), p. 100, that at that time the industry employed no more than 12,000 hand looms (equivalent to 
400 tons of output, at the unit productivities allowed above).  The peak in 1872, and the growing crisis 
that followed it, similarly match the description of events in Pinchetti (1894), p. 122. 
 The amplitude of the output swing over the series’ initial period similarly fits the loom figures 
in Pinchetti (1894), pp. 100-105, 113.  Pinchetti suggests that some 3,400 looms (c. 110 tons of 
output) were lost after 1859-60, and 3,500 (c. 120 tons of output) regained, most of them in the 
upsurge to 1872.  The subsequent loss of half that gain, but no more than that, fits both the 
comparison of the 1870-72 boom to the flight of Icarus in Pinchetti (1894), p. 122, and the 
above-noted recognition that it marked a secular turning point. 
 Across the 1876 benchmark, finally, the present estimates imply that the 1872 peak was not 
decisively passed until 1881; this fits the indication in Pinchetti (1894), p. 123, that the weaving 
industry was in some difficulty until that year, as well as the reference in the Congresso serico 1884, 
p. 66, to the recent resurgence of cloth production, and the recognition of progress over the last 
decade or more in Bressi (1883), pp. 2-3, and Gabba (1886), p. 33. 
 The path of final consumption implied by the present estimates also seems reasonable.  The 
dip in the later 1860s is particularly believable, as cyclically low incomes after the 1866 crisis 
coincided with unusually high prices stemming from cocoon harvest failures; one might have 
expected the income peak of the early 1870s to have brought consumption above its level of ten years 
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earlier, but there is a hint of adverse fashions at that time in the reference to low consumption (in 
1874) in the Notizie bozzoli 1915, p. 13.  The only really surprising feature, as noted above, is the 
apparent spike in 1869, tied to unusually high imports; but even that spike disappears if inventories 
were temporarily high at the end of that year. 
 The estimates of cloth output presented here cover all-silk and mixed cloths (A and M, 
respectively), reduced to their all-silk equivalent (E), as defined by equation (2) above.  Given the 
estimates of E and S in Table H.11, cols. 5 and 6, the implied actual weight of output (after dyeing, in 
the case of cloth-dyed silk) can readily be obtained from equations (1) and (2), which with the present 
estimates of the relevant parameters simplify to  
 
  (15)  A = 3S - 2E 
  (16)  M = 5E - 5S 
and  (17)  A + M = 3E - 2S. 
 
 Table H.10, col. 6, transcribes the share of mixed cloths in output implied by the present 
estimates; these are calculated from equation (13), which is of course the ratio of equation (16) to 
equation (17).  The range of variation of that share, between .2 and .4, is eminently reasonable.  The 
surge from one end of the range to the other in the few years following the 1887 tariff is admittedly 
very rapid; but since the same equipment could be run with different mixes of fibers, it is not 
intrinsically implausible.  As indicated above, moreover, these estimates are consistent with the 
assumption that c was virtually identical in 1909 and 1912. 
 Table H.11, col. 8 instead transcribes the implied final consumption of raw silk, calculated as 
that of dyed silk (col. 7) divided by the dyeing yield (Table H.10, col. 7).  In the mid-1890s, in 
particular, the surge in dyeing yields implies that the slow growth in the final consumption of dyed 
silk was accompanied by a decline in that of raw silk; this is of course the expected result of 
materials-saving technical change in the production of a good facing a low price elasticity of demand. 
 
H04.09  Output:  thrown silk 
 The silk throwing industry produces two different products.  Weft thread (trame) is obtained 
by subjecting the reeled silk to a single twisting; warp thread (organzine) is twisted a second time, and 
normally doubled.   
 The available figures on the numbers of spindles variously refer to the aggregate for both 
stages, or to those of one stage only (typically the second).  The production figures instead typically 
refer to the aggregate weight of output (or input); these appear to be obtained very rarely from the 
number of spindles, more often by deducting reeled silk exports from output, and most often by 
adding an estimate of thrown silk consumption to exports. 
 The Statistica seta 1863, p. 15, indicated that raw silk exports included 2,290 tons of thrown 
silk and 350 tons of reeled silk (285 of them to France); the accompanying import figures, however, 
are rather odd.  The following year, it indicated instead that exports of reeled silk to France had ended 
some years previously (1864, p. xiv).  A fifth of domestic output was exported to Britain as reeled 
silk, while four fifths were exported thrown, and other exports of thrown silk were obtained from 
imported reeled silk (1864, pp. xiv-xv, repeated 1865, p. xxi, 1866, p. xvi). 
 Sessa (1865), p. 359, noted that all the 50-60,000 tons of cocoons produced in Italy in a 
normal year were reeled domestically, and that five sixths of the silk obtained was then 
thrown.  Maestri (1867), p. 87, (1868), p. 194, cited a total of 2,768,545 spindles producing 1,486 tons 
of organzine and 1,236 tons of trame; he also noted that this represented a significant increase over a 
decade, reducing the share of Italian silk exported reeled from five sixths to one fifth.  Ellena (1880), 
pp. 48-49, reported a total of 1,824,707 active spindles, 24,840 of them working waste, and cited 
input-based estimates by Fuzier that sum to a total of 3,000 tons of silk thrown; echoing Maestri, 
Ellena also referred to the “wonderful expansion” of the Italian throwing industry. 
 Bonacossa (1883), p. 9, estimated the quantity of silk thrown at 4,500 tons on the basis of raw 
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silk production and trade.  Rondot (1885), pp. 77-79, 84, cited Maestri’s spindle and output figures 
and Ellena’s spindle figures, along with a private estimate of 2,236 tons of thrown silk output in 
1862.  For his own day, he estimated output at 3,000 to 3,250 tons, on the basis of figures produced 
by Fuzier for 1879, Morand for 1872-74, 1875-77, and 1878-80 (respectively 2,975, 3,063, and 3,177 
tons of input, calculated as 80% of domestic reeled silk output plus reeled silk imports), and Fournier 
for 1876 (1,870 tons of organzine and 1,310 of trame); he also cited Bonacossa’s higher figure, but 
confirmed the lower estimates with a calculation based on raw silk exports (3,500 tons, less 700 tons 
of reeled silk as indicated by the French statistics, plus an allowance for domestic consumption). 
 The Industria seta, pp. 34-35, reported 1,501,137 spindles, with another 33,712 working 
waste.  Pinchetti (1894), p. 21, estimated that the industry worked some 4,000 tons of silk, one quarter 
of it imported.  The Associazione serica (1901), p. 4, listed 1,600,000 spindles, working almost 4,500 
tons of silk, and noted the industry’s continued growth.  The Riassunto industriale, vol. 1, p. 154, 
recalled the figures for active throwing spindles in Ellena for 1876 and the Industria seta for 1891 
(including however the spindles working waste), and reported, for 1903, 961,575 first-stage spindles 
and 705,262 second-stage spindles.  This last figure appeared also in the Annuario serico 1904, 
pp. 191-192.  
 The Inchiesta serica reported that the industry produced 4,000 to 4,500 tons of organzines and 
trames (vol. 3, p. 118), with 800,000 spindles for the second stage (ibid.) and 1,600,000 spindles in all 
(vol. 4, p. 73).  The Bollettino serico, Jan. 28, 1911, p. 36, reported an output of 4,500 tons of worked 
silk.  Paini (1914), p. 4, (1915), p. 49, reported 954,000 spindles in 1904 and 705,000 in 1911, 
presumably in the first stage only. 
 The Annuario serico 1917, p. 205, reported 1,144,855 first-stage spindles and 651,981 
second-stage spindles.  Ferrario (1918), p. 133, allowed the industry over 4,500 tons of silk thrown, 
over half of it imported; the same figures reappeared without the modifiers in the Relazioni tessili, 
pp. 61-62, which also listed 950,000 second-stage spindles in 1904 and 750,000 in 1913.  The 
Commissione trattati, vol. 30, p. 56, instead reported just 300,000 second-stage spindles along with a 
total of 4,500 tons of silk thrown for organzine and trame.  Mortara (1921), p. 109, allowed an 
average of 1,200,000 first-stage and 700,000 second-stage spindles in 1909-13; Lanino (1916), vol. 2, 
p. LXVI, allowed 922,000 first-stage and 800,000 second-stage active spindles in 1911. 
 The literature also contains some direct indications of spindle productivity.  The Inchiesta 

serica, vol. 4, p. 522, indicated that the annual output of first-stage spindles had increased from about 
1.5 kg in 1870 to some 6 kg forty years later, with second-stage spindles apparently producing twice 
as much (p. 533, presumably with doubled thread and similar speeds).  The Riassunto industriale, 
vol. 1, p. 155, had also referred to the increasing speed of spindles, and calculated an annual output of 
7.1 kg per first-stage spindle (perhaps incorrectly, from the output of reeled silk).  Rondot (1885), 
p. 87, referred to a shop producing 23 to 25 tons of thrown silk with 30,750 spindles in 1878; Caizzi 
(1957), p. 67, to a shop of 60,378 spindles in 1867, with a potential output of 37.7 tons.  Bonacossa 
(1883), p. 14, also referred to the industry’s technical progress; increasing machine speeds were 
stressed by Pinchetti (1894), p. 21, and especially by the Bollettino serico, Sept. 21, 1904, p. 413. 
 On a similar anecdotal level, the Bollettino serico, Jan. 16, 1898, p. 22, referred to very strong 
demand and output growth in 1895-96; complaints of decline attributable to the spreading use of 
cloth-dyed silk were instead voiced in the Congresso serico 1886, p. 59.  Caizzi (1957), p. 83, spoke 
of growth ending and decline setting in, at least in Como, as the century ended; Paini (1914), p. 28, 
also spoke of the industry’s decline, as indicated by the decrease in the number of spindles. 
 Given the uncertainty surrounding reeled silk production on the one hand, and the stock and 
productivity of throwing spindles on the other, the output of the throwing industry is here estimated as 
the sum of domestic consumption and net exports (neglecting changes in inventories, which were 
surely negligible in comparison with output even if they may have been significant in comparison 
with domestic consumption).   
 To allow for the qualitative differences between domestic and imported dyed silk, the 
estimates of the domestic consumption of thrown silk are here based on the cloth output estimates 
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rather than on the dyed silk output estimates.  The domestic consumption of thrown silk is 
accordingly calculated as the total quantity of raw silk woven in Italy, minus the raw silk woven 
reeled (and dyed in the cloth), and minus the thrown silk dyed abroad.  The total quantity of raw silk 
woven in Italy is itself calculated as the total quantity of dyed silk woven, divided by the average 
dyeing yield. 
 The total quantity of dyed silk woven is the dyed silk content of the cloth produced, identified 
above as S (Table H.11, col. 6), divided by the weaving yield, estimated above at 95%.   
 The estimates of the average dyeing yield are transcribed in Table H.10, col. 7.  This series too 
is built up from a small number of benchmarks, as follows. 
 The average yield in dyeing from 1900 on was estimated above at 1.56; this figure is a 
weighted average of the mean values of 1.96 for blacks and 1.33 for other colors calculated from 
Ponci (1900), pp. 6-8, allowing blacks 46% of the total consumed. 
 An initial benchmark for 1859 is derived from the statement in Pinchetti (1894), p. 115, that 
before 1860 weighting reached at most 25% (presumably over the degummed silk, to judge from the 
parallel language in Pinchetti, 1904, p. 10).  Since full degumming produced a weight loss of 25%, 
and partial degumming one of 10 to 12% (Pinchetti, 1904, p. 10), the average yield in degummed silk 
was probably close to .82; an average weight gain over the degummed silk of perhaps 12.5% implies 
an average net dyeing yield of about .92. 
 Subsequent benchmarks for 1874 and 1892 are obtained from the color-specific evidence on 
dyeing yields in Pinchetti (1874), pp. 57-60, and Pinchetti (1892), pp. 81-83; since the later source 
was an updated revision of the earlier one, the data should in principle be as nearly comparable as one 
might wish.  Pinchetti provided ranges in the text, and point estimates in a table; since with some 
exceptions the text seems to have been revised more thoroughly than the table, it is here generally 
preferred to the table. 
 In 1874, Pinchetti listed eight categories of colors other than black; correctly interpreting the 
figures for the two last and heaviest as weight gains rather than losses (as confirmed by the table), one 
obtains from the mid-points of the indicated ranges an average yield of .92 (of the raw silk dyed).  In 
1892, his figures for these same categories produce an average yield of .97; in addition, he lists three 
new categories of very heavy colors which raise the overall average to 1.05 (two of these appear in the 
text, with an average yield of 1.30, against 1.45 in the table; the third, which appears only in the table 
with a yield of 1.30, is here entered into the average as 1.17).  These simple averages of course 
assume an even distribution of output across categories; but there is at least a hint of a shift across 
categories towards the heavier colors (beyond that implied by the appearance of the new categories), 
in that the statement in Pinchetti (1874), p. 59 noting the poor quality of heavy dyes for a part of the 
colors did not reappear in Pinchetti (1892).  Assuming then an even distribution and an average yield 
of 1.05 in 1892, the corresponding figure for 1874 is here set at .91 (against an average of .922 with 
equal weights for all categories, and a limit of .905 if the weight of the offending categories is 
attributed entirely to the light dyes of the same colors). 
 In the case of blacks, on the other hand, the evidence is far less readily interpreted.  The 1892 
table does not include partly degummed blacks, while the corresponding figures in the text are 
typically lower than their ostensible counterparts in 1874; for fully degummed blacks, on the other 
hand, the figures in the 1892 table are only marginally above those of 1874, while the truncated listing 
in the text leaves one in doubt as to whether the second and last category there is meant to correspond 
to the second category, or to the second and third categories together, in the 1874 text.  The general 
impression from the table, at least, is that yields changed little between those two years; and this 
interpretation is comforted by the statement in Pinchetti (1904), pp. 13-14, that black yields rose 
quickly after the invention of artificial dyes in 1856 to frankly indecent levels by 1873.  Averaging 
over the yields implied by the six figures in the 1874 table (with weights of .5 on the first two, which 
refer to the same basic category), one obtains an average yield of 1.52; this is here tentatively 
increased to 1.55 in 1892, in proportion to the average increase in the reproduced portion of the table. 
 Assuming again that blacks represented 46% of consumption, these disaggregated figures 



 72 

reduce to overall average yields of 1.12 in 1874 and 1.23 in 1892. 
 These four benchmarks are here converted into a time series that grows at a constant 
geometric rate (about 1.3% per year) from .92 in 1859 through 1.12 in 1874 to 1.15 in 1876, and then 
remains constant at that level through 1885.  It thence grows at a constant geometric rate (about 1.0% 
per year) through 1.23 in 1892 to 1.24 in 1893, and then again at a constant geometric rate (about 
4.7% per year) to 1.56 in 1898, and then remains constant.  Significant growth through the 1860s and 
early 1870s is suggested by numerous sources:  beyond Pinchetti (1904), pp. 13-14, cited above, one 
can point to Ellena (1880), p. 41 (which refers to the growth of weighting with verb tenses that place 
it some time earlier), Moyret (1877), p. 193 (a reference to comparatively recent growth in black 
yields; see the examples of heavy dyes on pp. 583-584, 594, 615, 618, but note also the partly 
offsetting reference to modern light blacks on p. 542), and Severini (1906), p. 12 (a reference to the 
introduction of tin salts in 1871).  The concentration of what growth took place between 1874 and 
1892 in the years after 1885 is warranted by statements in Tombesi (1899), p. 69 (indicating that 
Como’s weavers started using heavier dyes after the return to convertibility) and Severini (1906), p. 6 
(noting that light colors had been weighted very little until twenty years earlier).  One notes also the 
reference to the “continuous progress” of dyeing yields in Pascal (1892), p. 67; in implicit contrast, 
the table in Pinchetti (1874), p. 60 was reproduced unchanged not only in Ponci (1876), p. 99, but also 
in Gabba (1886), p. 153, suggesting that it was not considered particularly out of date even in the 
mid-1880s.  The burst of growth from 1893 fits the chronology of the “revolutionary” changes in 
dyeing technology in Severini (1906), pp. 13-14, 36 (and incidentally suggests that the direct 
comparison between Pinchetti’s figures for 1874 and 1892 and Ponci’s for 1900 underlying the 
present benchmarks is not inappropriate); and the sources seem to agree that average yields stopped 
growing after the late 1890s (e.g., Severini, p. 6, Enciclopedia italiana, vol. 31, p. 518).  Paini (1915), 
p. 72, admittedly allowed an average yield of 2.00; but that was for the dyed silk traded 
internationally, which as noted earlier consisted very largely of blacks. 
 The total quantity of raw silk woven in Italy, calculated as the total quantity of dyed silk 
woven divided by the average dyeing yield, is accordingly obtained as the ratio of Table H.11, col. 6, 
divided by .95, to Table H.10, col. 7.  To obtain the thrown silk woven in Italy, these figures must be 
reduced to allow for the raw silk woven reeled and dyed in the cloth; but the appropriate correction is 
very difficult to pin down.  From year to year, the shares of different silks in cloth output seem to 
have depended on the vagaries of fashion; for example, the Notizie bozzoli 1915, p. 16, refers to a 
major shift from thread-dyed to cloth-dyed silk in the course of 1908, and an opposite change in 1909 
(presumably in the world market rather than in Italy alone), while Pinchetti (1894), p. 128, indicated 
that cloth-dyed silks had been particularly fashionable in 1889.  In general, though, the anecdotal 
references are all to the growth of the relative weight of cloth dyeing:  thus for example Rondot 
(1885), p. 82, the Congresso serico 1886, p. 59, Associazione serica (1901), p. 5, the Inchiesta serica, 
vol. 4, p. 58, and the Bollettino serico, Jan. 8, 1911, p. 5, Dec. 21, 1912, p. 483. 
 Direct estimates of the silks consumed in Italy seem extremely rare.  The Inchiesta serica, 
vol. 3, p. 124, cited a figure of 800 tons of thrown silk; in the Relazioni tessili, p. 63, Ferrario 
indicated that Italy’s pre-war textile industry consumed about 1,000 tons of thrown silk and 300 tons 
of reeled silk.  Earlier breakdowns do not seem to be available; but judging from the apparent lack of 
references to cloth dyeing before the 1880s, and from the surge in the share of reeled silk in Italy’s 
raw silk exports to France in the late 1870s (Rondot, 1885, p. 81), the share of reeled silk in the raw 
silk woven seems to have been negligible through the mid-1870s. 
 The estimated share of reeled silk in the total woven is transcribed in Table H.10, col. 9.  For 
simplicity, this share is assumed to equal zero in 1861-75, and then to grow by 0.6 percentage points 
p. a. approximately to the figure implied by Ferrario for 1913.  The estimates of the thrown silk 
woven in Italy are thus obtained as (1 - Table H.10, col. 9) times (Table H.11, col. 6/.95) divided by 
Table H.10, col. 7. 
 The domestic consumption of (domestic) thrown silk--the input to the domestic dyeing 
industry--is the thrown silk woven, minus that dyed abroad.  The latter component is estimated as the 
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net imports of dyed silk (Table H.08, col. 7 times .9, to allow for the tare, as above) divided by the 
estimated average yield for internationally traded dyed silk.  That yield is transcribed in Table H.10, 
col. 8.  From 1881 through 1913, it is calculated from the statistics on temporary trade as the ratio of 
the reimports of dyed silk (times .9, to allow for the tare) to the temporary exports of thrown silk 
(times .965, to allow for the tare; Paini, 1915, p. 71); it thus approximately corrects for the changing 
color mix and market share of imported dyed silk.  From 1861 through 1880, when a similar 
calculation is precluded by the lack of the relevant data, col. 8 simply repeats the overall average yield 
in col. 7; since net trade in dyed silk was then minor, and in any case consisted of net exports more 
often than not, the attendant error should be negligible.  In summary, therefore, the domestic 
consumption of thrown silk by the dyeing industry is estimated as 
 
 [(1 - Table H.10, col. 9)(Table H.11, col. 6/.95)/(Table H.10, col. 7)] 
 - [(.9)(Table H.08, col. 7)/(Table H.10, col. 8)]. 
 
 The estimated output of thrown silk reported in Table H.11, col. 3 is this estimate of domestic 
consumption, minus net imports; these are the figures in Table H.08, col. 5, less an allowance of 3.5% 
for the tare (Paini, 1915, p. 71).  From 1889 to 1913, those figures are taken directly from the suitably 
disaggregated data in the Movimento commerciale; but from 1861 to 1888 they are estimates, as the 
Movimento commerciale did not then separate reeled from thrown silk. 
 Net exports of thrown silk are not usefully estimated from the net exports of reeled and thrown 
silk together, as the imports of reeled silk and the corresponding exports of thrown silk essentially 
cancel.  On the assumption that reeled silk was imported not to be simply reexported as such but to be 
thrown, in quantities that varied inversely with the supplies of the domestic substitute, net exports of 
thrown silk are here calculated on the basis of the gross exports of reeled and thrown silk 
together.  This gross exports series includes the figures in the commercio speciale, augmented by the 
gross exports of the Venetian provinces in 1861-66 (ca. 200 tons p. a., taken as reported in Glazier, 
1966, p. 201, for 1861-65 and repeating the 1865 figure in 1866) and the temporary exports of raw 
silk to be dyed (an average of some 40 tons p. a.) in 1881-88. 
 The ratio of net exports of thrown silk to these gross exports of reeled and thrown silk together 
is here estimated to have equaled .82 in 1861-77; it is then taken to have declined by two percentage 
points p. a. to .74 in 1881, and subsequently by one percentage point p. a. to .67 in 1888.  This series 
is anchored, at the later end, by the figure of .66 calculated from the disaggregated data available for 
1889 (whence it continues to decline, almost monotonically, through the early 1900s).  Its initial value 
is anchored by the export breakdown reported in the Statistica seta 1863 cited at the beginning of this 
section, assuming that the exports of the Venetian provinces consisted overwhelmingly of reeled silk 
(compare Ellena, 1880, pp. 45, 48).  Its subsequent path reflects the data on French imports of Italian 
reeled and thrown silk from 1866 to 1883 reported in Rondot (1885), p. 81; it is also consistent with 
the apparent lack of references to the growing importance of cloth-dyeing before the 1880s. 
 The resulting output series (Table H.11, col. 3) is compatible with the above-cited output 
estimates by Maestri (if referred to normal years, before the silkworms’ disease), Rondot, the 
Inchiesta serica, the Bollettino serico, Ferrario, and the Commissione trattati.  It also stops growing 
around the turn of the century, as indicated by Caizzi, and declines in the last few years before the 
war, as indicated by Paini. 
 
H04.10  Output:  reeled silk and dried cocoons 
 The estimates obtained above imply an apparent output of reeled silk equal to the quantity 
thrown, plus the quantity woven, minus net imports.  The reeled silk thrown is calculated as the output 
of thrown silk (Table H.11, col. 3), divided by .96 to allow for the 4% loss indicated by Giretti in the 
Bulletin soieries, March 25, 1893, p. 3.  The reeled silk woven is calculated as the total dyed silk 
woven (Table H.11, col. 6, divided by .95) divided by the average dyeing yield (Table H.10, col. 7) 
and multiplied by the share of reeled silk in the silk woven (Table H.10, col. 9).  Net imports in 
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1861-88 are estimated as the reported net imports of reeled and thrown silk together (Table H.08, 
col. 6) minus the estimated net imports of thrown silk alone (Table H.08, col. 5); in 1889-1913, they 
are taken directly from the Movimento commerciale (Table H.08, col. 4).  To allow for the tare 
indicated by Paini (1915), p. 71, these net import figures are here multiplied by .965.  Together, these 
estimates yield the figures for the apparent output of reeled silk transcribed in Table H.12, col. 1. 
 Table H.12, col. 2 transcribes the estimates of the reeled silk obtained from the net imports of 
cocoons.  From 1897 to 1913, the Movimento commerciale disaggregated live and dried cocoons.  
The reeled silk obtained from traded live cocoons is estimated as the net imports in Table H.08, col. 1, 
times .8 to allow for the tare, divided by 12; that obtained from traded dried cocoons, as the net 
imports in Table H.08, col. 2, times .96 to allow for the tare, divided by 4.  The tares are those 
indicated in Paini (1915), p. 71; the 12 to 1 and 4 to 1 input coefficients are the standard ones assumed 
in the similar calculations in the literature, e.g., Industria seta, pp. 14, 19, Annuario 1900, 
p. 442.  Because of the comparatively trivial amounts of silk obtained from the cocoons traded live, 
the likely lag between their purchase and the reeling of the silk is ignored. 
 In 1897, the above procedure yields an estimate of 357.8 tons of reeled silk from 1,522.4 tons 
of net imports of live and dried cocoons together, for an overall yield of .235.  The reeled silk 
obtained from traded cocoons in 1861-1896 is estimated as .235 times the net imports of live and 
dried cocoons together reported in Table H.08, col. 3, in effect assuming that the balance of trade in 
live cocoons was always a small part of the overall balance.  This procedure is not only simpler but 
more prudent than the alternative of estimating the net reeled silk obtained from traded cocoons as the 
difference between that obtained from the gross imports of live and dried cocoons on the one hand 
and the corresponding gross exports on the other, even though the data for 1897 ff. suggest that live 
cocoons loomed larger in exports than in imports.  The reason is that that larger share seems tied to a 
correspondingly smaller volume:  the trade in live cocoons was plausibly in the nature of border trade, 
inherently limited in volume, so that there is every reason to suspect that when Italy exported 
unusually large quantities of cocoons (as it did in the 1870s and ‘80s) the share of live cocoons in its 
exports was correspondingly reduced. 
 Table H.12, col. 3 transcribes the apparent output from domestic cocoons only; it is obtained 
directly as the difference between the estimates of total apparent reeled silk output in col. 1 and the 
estimates of the reeled silk obtained from imported cocoons in col. 2.  Col. 3 thus traces the time path 
of the reeled silk from domestic cocoons implied by the international trade statistics and the output 
estimates for silk products obtained in the preceding sections.  This series is in principle a satisfactory 
measure of domestic silk output over the medium and long term; from year to year, however, it 
suffers from the neglect of inventory movements. 
 In contrast, the measures of cocoon and domestic silk production produced by contemporaries 
incorporated their direct experience of year-to-year harvest fluctuations, but suffered, as noted above, 
from the inability to gauge the overall level of output.  The solution adopted here is accordingly to 
estimate the output of cocoons and domestic reeled silk on the basis of the average levels implied by 
the apparent output of reeled silk estimated above, with the year-to-year movements implied by the 
direct estimates produced at the time. 
 The importance of the Italian silk industry was such that it attracted an enormous amount of 
commentary, and the number of production estimates in the literature is correspondingly large.  Table 
H.13 transcribes only the more important contemporary series for the domestic crop of cocoons, and 
the corresponding yield in reeled silk; it excludes, among others, the somewhat idiosyncratic cocoon 
and silk output figures for 1872-81 presented in Bonacossa (1883), p. 8. 
 Table H.13, col. 1 refers to the quantity of cocoons reeled.  For 1860-63, it transcribes the last 
entries in a cocoon-crop series for the original provinces of the Kingdom of Sardinia (in essence 
Piedmont and Liguria, as Sardinian output seems to have been negligible).  This series was compiled 
by the Direzione delle contribuzioni dirette, and reprinted in the Notizie agricoltura 1877, p. 778.  Its 
coverage is of course very partial; it is included here because it seems to be the only series covering 
1863 and earlier years.  The subsequent figures in col. 1 are those appearing in the Statistica seta 
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1868, p. 12, where they are accompanied by figures for the corresponding silk output.  The totals 
transcribed here refer to the Kingdom excluding the Veneto, though an aggregate for the entire 
Kingdom was also reported for 1866 (17,159 tons), 1867 (19,212 tons), and 1868 (20,506 tons). 
 Col. 2 transcribes the cocoon-crop figures published in the official sources of agricultural 
statistics.  The figures for 1863-77 are from the Notizie agricoltura 1877, p. 787; they are estimates 
obtained on the basis of the reeled silk output estimates for all Italy (including the parts under foreign 
rule) produced by De Vecchi.  The figures for 1878-79 are from the Notizie agricoltura 1878-79, 
vol. 2, p. 550; they are based on reports by the chambers of commerce.  The subsequent figures are 
the official estimates compiled by the administrative machinery of the State.  The figures for 1880-96 
appear in the Annuario, e.g., 1898, p. 131; the Annuario 1905-07, p. 404, indicates that their 
publication was suspended because it was realized that they were so far from the mark as to imply 
negative net consumption.  The new official statistics produced from 1909 are also available in the 
Annuario, e.g., 1913, p. 136. 
 Cols. 3 and 4 transcribe the figures published by the Associazione serica.  The initial series in 
col. 3 appears for example in the Notizie bozzoli 1891, p. 8, 1898, p. 4, and the Annuario 1898, p. 151, 
1904, p. 253.  The first decade’s entries repeat the official figures, and the later ones remain close to 
them; the Associazione serica itself disbelieved the results, and considered these figures 8-10,000 tons 
too low (Notizie bozzoli 1898, p. 4, Annuario 1900, p. 424).  Early in this century, accordingly, the 
Associazione serica revised its estimates; it also corrected its earlier figures back to 1889, increasing 
them most often by one third.  These revised estimates are transcribed in col. 4; they also appeared in 
the Notizie bozzoli, e.g., 1910, p. 3, 1915, p. 3, and the Annuario, e.g., 1904, p. 253, 1911, p. 105, as 
well as in the Bollettino A.I.C. 1905, vol. 2, p. 29, 1906, vol. 3, p. 934.  As noted by May (Bollettino 

serico, Oct. 1, 1910, p. 399) and Paini (1915), pp. 28-31, 71 ff., however, after a few years even the 
revised series seems to have accumulated a downward bias similar to that of the initial series it had 
replaced. 
 Cols. 5 - 8 report the principal contemporary estimates of the reeled silk produced by the 
domestic cocoon crop.  Col. 5 transcribes the figures produced by De Vecchi reported in the Notizie 

agricoltura 1877, pp. 784-785; the present figures are the totals for geographic Italy, excluding those 
for the Tyrol.   
 Col. 6 transcribes the estimates published by the Union des marchands de soie de Lyon, as 
cited by the Notizie agricoltura 1877, pp. 794-795 (with a regional disaggregation indicating that 
these too referred to all of geographic Italy) for 1873-77, Rondot (1885), p. 57, for 1873-83, the 
Industria seta, p. 19, for 1878-90 (with a lower figure of 2,800 tons for 1880; the higher one is 
retained here, as a small decline to 1881 is indicated by the cocoon figures in col. 2 as well), the 
Annuario, e.g., 1897, p. 117, for 1880-94 (again with the lower figure for 1880), and the Bollettino 

serico, Oct. 1, 1894, p. 7, Feb. 17, 1896, p. 54, May 30, 1897, p. 186, and Nov. 25, 1900, p. 477 for 
1889-99 (after which year the Lyons syndicate simply repeated the new figures produced by the 
Associazione serica, e.g., Bollettino serico, Nov. 1, 1908, p. 441).  
 Cols. 7 and 8, finally, transcribe the series produced by the Associazione serica.  The original 
series appears for example in the Notizie bozzoli 1891, pp. 10-11, 1900, pp. 5-6, the Bollettino A.I.C. 

1905, vol. 2, p. 31, 1906, vol. 3, p. 935, and the Annuario 1898, p. 151; the revised series, in the 
Notizie bozzoli 1910, p. 6, 1915, p. 7, and the Annuario, e.g., 1900, p. 300, 1905-07, p. 449, 1911, 
p. 133, 1913, p. 173.  As in the case of the cocoon figures, the revision was normally an increase of 
one third; a curious exception here is the earliest revised figure, for 1889, increased by just 5% even 
though the corresponding cocoon figure was increased by the usual 33%. 
 The available contemporary estimates of aggregate reeled silk output are here ignored.  The 
series produced by the Direzione generale della statistica was obtained as one twelfth of the apparent 
consumption of cocoons implied by the trade figures and the cocoon crop estimates in col. 2; since the 
yield of domestic cocoons was generally considered lower than that, these figures exceed the 
corresponding estimates of the domestic yield by the difference in yields as well as the yield of 
imported cocoons (Industria seta, pp. 13, 19-20, Annuario 1898, p. 151). 
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 The estimates of actual reeled silk output published by the Associazione serica for 1889 ff. are 
the sum of the revised domestic-product series in col. 8 and an allowance for the yield of net imports 
of cocoons; but in 1889-98 the latter component is quite at odds with the cocoon trade statistics (Table 
H.08, cols. 1 - 3, Annuario, e.g., 1904, p. 300, 1914, p. 205).  A different series for 1892-1912 
supplied by the Associazione serica was published in Paini (1915), p. 30; it is obtained as the unit 
yield estimated for domestic cocoons, times the apparent consumption of cocoons implied by the 
cocoon trade statistics and the cocoon crop figures in col. 4 (with some minor rounding and other 
variations in the early years).  This series alone is methodologically sound (albeit empirically invalid, 
as it was designed precisely to show that it did not cover exports and likely domestic consumption 
after the turn of the century); but it contains no useful independent information. 
 As it turns out, the year to year movements indicated by the series in Table H.13 are virtually 
identical, suggesting that where they overlapped they were derived from each other or shared a 
common source.  A continuous index of reported domestic silk output is accordingly obtained here by 
a simple chaining process, starting with the revised Associazione serica figures in col. 8 for 
1890-1913 (excluding, therefore, the anomalous revised estimate for 1889), and extrapolating them 
backward with the aid of the Lyons figures in col. 6 for 1873-90, De Vecchi’s figures in col. 5 for 
1863-73, and, faute de mieux, the partial figures in col. 1 for 1860-63. 
 The resulting index is transcribed in Table H.12, col. 4.  For present purposes, it is to be 
subjected to two separate corrections.  In the first place, the underlying statistics refer to the output 
obtainable from the domestic cocoon crop, and trace the annual movements of that crop.  The harvest 
came in early summer; live cocoons were perishable, but dried cocoons were not, and silk was reeled 
through the year.  The figures in the index thus trace the potential output in each harvest year; to 
approximate the potential output in each calendar year, they are shifted forward by half a year. 
 In the second place, the level of the output figures in the shifted index must be adjusted to fit 
that indicated by the apparent-output figures in col. 3.  The correction factor is transcribed here in 
col. 5; it is obtained by regressing the ratio of apparent output (col. 3) to the calendar-year index of 
reported output (col. 4, shifted forward half a year) on time and time squared, and then calculating the 
predicted values from the regression equation.  This correction factor is virtually constant to the 
mid-1870s, and then increases; the eminently reasonable implication is that De Vecchi’s figures are 
essentially homogeneous, while the later series display a decreasing upward bias or an increasing 
downward bias. 
 The present estimates of the potential output of domestic reeled silk are accordingly the 
product of col. 4, shifted forward half a year, and col. 5.  This series, transcribed in col. 6, also appears 
quite reasonable.  Its cumulation over the full period is just 1,000 tons (one half of one percent) above 
that of apparent output, allowing for some net inventory growth over half a century and suggesting a 
negligible error.  From year to year, a comparison of this series to the apparent output series suggests 
inventory fluctuations (as cocoons or reeled silk) devoid of implausible peaks and runs.   
 The figures imply strong inventory accumulation in 1865, in particular, which seems odd in 
the face of the decline in output at that time; but it is not unreasonable if one recalls that that decline 
was due not to poor weather that might have been expected to improve but to a spreading disease that 
might well have been expected to get worse.  In any case, the implication of inventory growth stems 
directly from the sustained imports, and reduced exports, of raw silk in that year.  The assumed mix of 
reeled and thrown silk affects the apparent output of reeled silk only through the weight loss in 
throwing, or practically not at all; unless the trade figures are in error, the only alternative to inventory 
accumulation is a surge in domestic use (cloth production) which is utterly at odds with the 
contemporary evidence reviewed above. 
    There is a run of strong inventory increases in the mid-1890s, exactly as one would expect if prices 
were depressed by the international crisis and expected to recover as the business cycle ran its course; 
and there is a great decline in inventories in 1905-06, which fits the indications in the Bollettino 

serico, July 7, 1907, p. 287 (Table H.09, Panel A). 
 Comparing the estimates in col. 6 with the contemporary figures in Table H.13, and allowing 
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for the difference between harvest and calendar years, one notes that De Vecchi seems to have gotten 
his sums almost exactly right.  The later figures are underestimates, with a growing bias; the revised 
Associazione serica figures for the early 1890s seem to come out approximately right only because of 
offsetting errors, as the inadequate correction to the early twentieth-century figures was offset by the 
inadequate growth of the correction over time. 
 The estimates of the potential output of domestic reeled silk in col. 6 would be the appropriate 
estimates of actual output, were all cocoons reeled within a year of the harvest and all inventories 
across harvest years held as reeled silk.  Conversely, the estimates of apparent output in col. 3 would 
be the appropriate estimates of actual output if all inventories were held as dried cocoons, and silk 
was reeled only as needed for further transformation.  In fact, the inventories of cocoons (in reeled 
silk equivalent) and of reeled silk seem to have been about equally important (and far greater than the 
inventories of thrown silk:  e.g., Bollettino serico, Jan. 16, 1898, p. 20, Jan. 17, 1905, pp.  23-24).  The 
actual output of domestic reeled silk is accordingly estimated as the average of these alternative 
estimates; the resulting figure is augmented by the (apparent) output from imported cocoons to obtain 
the estimates of the actual aggregate output of reeled silk.  In summary, therefore, the reeled silk 
output estimates in Table H.11, col. 2 are obtained as Table H.12, col. 2, plus half the sum of Table 
H.12, col. 3 and col. 6.  
 The estimated output of dried cocoons includes dried imported cocoons as well as dried 
domestic cocoons.  The output of dried imported cocoons is assumed negligible in 1861-96; in 
1897-1913, it is estimated as the net imports in Table H.08, col. 1, times .8 to allow for the tare, 
divided by three to allow for the weight loss in drying.  The coefficients match those used above in 
estimating the output of reeled silk from imported cocoons (Table H.12, col. 2). 
 The output of dried domestic cocoons is estimated from the output of domestic reeled silk, as 
follows.  The harvest-year index of reported domestic output in Table H.12, col. 4 is multiplied by the 
calendar-year correction factor in col. 5, shifted half a year backward to approximate the appropriate 
harvest-year correction; the result is an estimate of the silk content of the domestic harvest, by harvest 
year.  This last series is in turn multiplied by the ratio of live-weight cocoons to reeled silk output in 
Table H.10, col. 10, and then divided by three, as above, to allow for the weight loss in drying. 
 The series in Table H.10, col. 10 is pieced together as follows.  In 1900-13, it is calculated as 
the ratio of the revised cocoon-crop output figures produced by the Associazione serica (Table H.13, 
col. 4) to the corresponding revised domestic silk output figures (Table H.13, col. 8), times .985 to 
allow for the cocoons that were retained to generate the next crop (as suggested by the data in the 
Notizie bozzoli, e.g., 1914, p. 7).  In 1881-99, it is obtained as this same .985 times the ratio of the 
original cocoon-crop and domestic silk output figures published by that association (Table H.13, 
cols. 3 and 7).  
 In 1872-80, Table H.10, col. 10 is calculated from the cocoon-crop and domestic silk output 
figures in Bonacossa (1883), p. 8, on the assumption that his unit yields can be considered 
representative even though the time path he attributed to the aggregate crop is somewhat 
unusual.  The present figures are the crude ratios of Bonacossa’s totals, as the latter are integer 
multiples of each other often enough to suggest that their ratio is exactly the input-output coefficient 
Bonacossa had in mind; indeed, the ratio of his figures for 1881 (13.1) is exactly the ratio obtained 
here as .985 times the ratio of the Associazione serica figures.  In 1863-68, Table H.10, col. 10 is 
calculated from the cocoon input and silk output data in the Statistica seta 1868, p. 12; unlike the 
cocoon figures transcribed in Table H.13, col. 2, those used here include the Veneto in 1866-68.  The 
figures for 1861-62 in Table H.10, col. 10 simply repeat that for 1863; those for 1869-71 
geometrically interpolate those for 1868 and 1872. 
 The estimated aggregate output of dried cocoons so obtained is transcribed in Table H.11, 
col. 1.  Since both net trade in live cocoons and the part of the cocoon crop held back for seed were 
very minor, the domestic cocoon crop can be closely approximated as three times these dried-cocoon 
output figures.  The present estimates accordingly point to average harvests that are close to the 
revised Associazione serica figures around 1890, but progressively climb above them, and after the 
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turn of the century exceed even the 50-60,000 tons p. a. proposed by most experts at the time (e.g., 
Inchiesta serica, vol. 2, pp. 120, 166, 479, vol. 3, pp. 113, vol. 4, p. 14, Relazioni tessili, p. 61, 
Mortara, 1921, p. 102). 
 The present estimates may also be contrasted to the retrospective series available in the recent 
literature.  The reeled silk output series for 1863 ff. in the Sommario, p. 128, is something of a 
hodge-podge.  For 1889-1913, it transcribes the aggregate output figures supplied by the Associazione 
serica and reprinted in the Annuario 1904, p. 300, 1905-07, p. 449, 1911, p. 183 (inverting two digits 
in 1910), 1913, p. 173; the Annuario 1905-07, p. 449 is the source also of the figure for 1876, 
apparently a slight mistranscription of that in the Annuario 1892, p. 439, and the Industria seta, 
p. 20.  The figures for 1871-75 and 1877-88 were apparently transcribed from a series in the Annuario 

1889-90, p. 685; but the latter actually refers to the output from domestic cocoons only, as reported by 
De Vecchi (for Italy including the Tyrol) for 1871-77, the Lyons syndicate as cited by Rondot for 
1878-79 (Table H.13, col. 6, with a curious mistranscription in 1879), and then again the Lyons 
syndicate for 1884-88 (Table H.13, col. 6).  The source of the figures for 1880-83 could not be 
traced:  the Annuario 1889-90, p. 685, cites the Notizie agricoltura 1878-79, vol. 2, p. 549, but that 
volume does not appear to include any silk output data at all; since those figures were not repeated in 
the subsequent editions of the Annuario, they are presumably the ones implicitly dismissed as 
erroneous by the Annuario 1892, p. 427.  The Sommario figures for 1863-70 also refer to the output 
from domestic cocoons only; here, they are those reported by De Vecchi for Italy excluding the Tyrol 
(Table H.13, col. 5). 
 The reeled silk output series for 1881 ff. in Tagliacarne (1947), pp. 80-82, similarly 
incorporates the revised Associazione serica figures for aggregate output from 1891 to 1913.  These 
seem to have been extrapolated back to 1881 with the aid of a series that moves very much like those 
transcribed here in Table H.13 (in particular the official cocoon crop figures in col. 2); but the exact 
estimating procedure could not be reproduced. 
 The cocoon output series in the Sommario, p. 114, is largely made up of the figures 
transcribed here in Table H.13:  col. 1 in 1870-79, col. 2 in 1880-90 and 1909-10, and col. 4 in 
1891-1906 and 1911-13.  The path of the figures for 1861-69 suggests that they were simply made up; 
the figures for 1907-08 seem to have been transcribed from an unknown source. 
 
H04.11  Output:  combed, spun, and dyed waste 
 Silk waste was processed analogously to cotton or wool:  the short fibers were subject to an 
initial carding or combing (the two terms here being used interchangeably, e.g., Inchiesta serica, 
vol. 4, pp. 103, 123), and then spun. 
 The present estimates of the output of combed, spun and dyed waste in Table H.14, cols. 7 - 9, 
are extremely rough and tentative.  Good estimates cannot be based on the output of crude waste, as 
the latter was a relatively variable proportion of the silk obtained, and inventory movements seem to 
have loomed quite large.  Good estimates are similarly hard to obtain from the final consumption of 
processed waste, as its share of mixed textiles was quite likely subject to the vagaries of fashion. 
 In the early decades, even the trade statistics are relatively unhelpful:  as seen in section 
H04.02 above, the Movimento commerciale separated out only spun waste through 1878, and even 
that inconsistently; combed waste was separately counted only from 1882, superior and inferior waste 
were distinguished only from 1888, and dyed waste was only rarely distinguished from spun 
waste.  Moreover, inferior waste could be handled with varying amounts of dirt and by-products, so 
that its silk fiber content is difficult to gauge. 
 Finally, contemporary evidence of production may have been biased, as much of it was 
generated as ammunition in the virulent dispute over the export duty on crude waste.  The Inchiesta 

serica thus contains four separate series of estimates, provided by the various interested parties.  The 
Associazione serica, assuming 6,000 tons of reeled silk, allowed 1,800 tons of superior reeling waste 
with a 60-65% yield in combed waste and 1,950 tons of inferior waste (including 350 tons of 
cocoons) with a 20% yield in combed waste.  The output of combed waste was quoted at 1,500 tons, 
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of which one third was exported; the domestic consumption of spun waste was estimated at 300 tons, 
of which one fifth was imported (vol. 3, pp. 117, 129-131).  The supposed output of combed waste is 
the equivalent of the crude waste output figures, and thus apparently ignores trade in crude 
waste--either as an oversight, or because at the time of writing (late 1907) net trade had in fact proved 
negligible over the last three years (Table H.08, cols. 10 - 11). 
 Dubini, calculating world output of waste and waste products, allowed superior reeling waste 
equal to 30% of the silk reeled, and inferior waste equal to 40% of the silk reeled; he estimated their 
yields in spun waste at 50% and 15%, respectively (vol. 4, p. 91). 
 Giretti, writing for the Associazione serica del Piemonte, estimated reeled silk output at 6,360 
tons.  He calculated superior reeling waste as 30%, and inferior reeling waste as 40%, of that amount 
(1,900 and 2,500 tons, respectively); he then added 150 tons of (superior) throwing waste, calculated 
as some 4% of output, and 1,200 tons of inferior cocoons, calculated as 6% of the harvest after 
drying.  Adding minor allowances, he came up with a total of 6,000 tons of waste; deducting 1,000 
tons for average net exports (in 1900-04), and allowing combing yields of 50% for superior waste and 
25-29% for inferior waste, he estimated the output of combed waste at 1,600 tons (vol. 4, 
pp. 122-123). 
 The Società per la filatura dei cascami di seta taxed Giretti with including in his waste figures 
the lower-grade cocoons which were actually reeled.  Their own estimates allowed 1,900 tons of 
superior reeling waste and 150 tons of throwing waste, exactly as he did, 730 tons of waste cocoons, 
and 2,500 tons of inferior reeling waste; they did not indicate combing yields, but their combed waste 
output figure of 1,500 tons is exactly that obtained by the Associazione serica on the basis of a 
slightly lower output of superior waste and a much lower output of inferior waste (perhaps because 
the Società’s higher crude waste figures were offset by an allowance for net exports, or perhaps 
because they simply measured inferior waste with a greater admixture of refuse and reduced its yield 
to match).  They also set spun waste output at 850-900 tons, of which 200 consumed domestically and 
the rest exported (vol. 4, pp. 151-152, 156). 
 The Società also indicated that it controlled seven spinning mills, with 3,800 workers, out of a 
total of ten with 6,000 workers; the total number of spindles is given as 65,000, about to be increased 
to 80,000 to offset the abolition of night work (vol. 4, p. 160; compare the figure of 75,000 spindles in 
vol. 1, p. 37).  Finally, the Società provided useful chronological indications concerning the mills’ 
early history (vol. 4, pp. 169-176). 
 In later years, the only new figures appear to be those in Ferrario (1918), 
pp. 144-146.  Ferrario estimated the output of spun waste in 1909-13 at 1,500 tons “in a good year”; 
of that, 1,200 tons were exported and 300 were consumed domestically. 
 Earlier, the Industria seta counted 33,700 spindles in 1890 (pp. 92-94); but the total seems 
questionable, as a number of smaller mills (and the large one on Novara) are attributed a number of 
spindles that seems much too large for the indicated horsepower and labor force.  The Industria seta 
also documented the industry’s early history (pp. 25-26), indicating inter alia that factory output in 
1861 equaled 20 tons of spun waste and the carded waste obtained from 350 tons of input.  A 
hand-carding and spinning industry also existed, in 1890 as in 1861; counting it, the waste processed 
in Italy in 1861 did not exceed 500 tons.  In 1890, 2,500 tons of waste were processed in Italy; most 
of it was inferior waste, as the superior waste obtained in Italy was largely exported.  According to the 
Riassunto industriale, vol. 1, p. 156, these figures amounted to an output of 900 tons of combed and 
carded waste; more recent figures were not available, but output had probably doubled. 
 A detailed breakdown of waste output (and exports) appeared in Bonacossa (1883), 
pp. 11-12.  Bonacossa allowed 1,200 tons of superior reeling waste (three fourths exported), 170 tons 
of throwing waste (all exported), and 3,020 tons of inferior waste (almost half exported).  He 
estimated current output at 400 tons of combed waste (including 130 tons combed by hand), not 
counting that from the four integrated plants; the latter had 24,000 spindles, and produced 220 tons of 
spun waste (200 tons of it exported, against 60 tons of imports).  He also provided relatively detailed 
evidence on the processing industry’s early history (pp. 5 ff.), with mill-specific spun waste output 
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figures that sum to 230 tons. 
 In the Congresso serico 1886, pp. 139, 142, Bonacossa presented output estimates of 350-400 
tons of machine-combed waste and 250 tons of spun waste, and a consumption estimate of 60 tons of 
spun waste.  Pinchetti (1894), p. 9, estimated spun waste output at 230 tons; this is the same figure 
that appeared in Rondot (1885), p. 309, as the output of 24,500 spindles (with a reference to Ellena), 
to which he added 410 tons of combed waste (including 130 tons from artisans).  Ellena (1880), p. 49, 
had reported 24,840 spindles, distributed over the four mills indicated by Bonacossa, with some 1,900 
workers (plus some 7,000 in the combing industry, for which he lacked detailed data); the Esposizione 

Milano, p. 39, counted 23,000 spindles producing 200 tons.   
 To this list of contemporary output estimates one must add the rather odd figures presented by 
De Antoni in the Inchiesta industriale, Deposizioni orali, cat. 6.1-6.2, punt. III, pp. 7-8.  De Antoni 
allowed almost 5,000 tons of waste, including 100 tons of throwing waste, 1,005 tons of superior 
reeling waste, 2,487 tons of inferior reeling waste (two thirds of it gallettamino, which yielded just 
10% of its weight in the ricotto that was usually counted in its stead:  Provasi, 1905, p. 199), and 
1,346 tons of cocoons.  His figures assume .05 tons of throwing waste per ton of output, and .40 and 
.99 tons of superior and inferior reeling waste, respectively, per ton of output; as to cocoons, his 
language is confusing, and one suspects errors in the reported harvest (37,688 tons for 1870, against 
the 47,700 reported from the same source in the Annuario:  Table H.13, col. 2) and in his initial 
coefficient (15%; his estimate is actually 10% of his harvest figure, after drying).  He then gives 
detailed employment and wage data for the combing industry, which supposedly employed 6,500 
workers (the source of Ellena’s figure?) and produced 700 tons of output a year from 3,500 tons of 
domestic and foreign waste; but his breakdown of exports allows domestic industry just 2,800 tons of 
mostly inferior waste, which reduces to 1,300 tons if one converts the gallettamino to ricotto.  With 
gross imports of waste then under 100 tons, according to the Movimento commerciale, his input and 
output figures appear to be much too high; his statement that no waste was spun in Italy is also 
contradicted by the observers listed above. 
 Technical coefficients are also indicated by various other authors.  Gabba (1886), p. 64, 
indicated that reeling yielded, per ton of silk, .25 to .40 tons of superior waste and .26 to .31 tons of 
inferior waste.  Provasi (1905), pp. 194 ff., indicated .25 tons of superior reeling waste and .17 to .23 
tons of inferior reeling waste per ton of silk.  Vanzetto (1942), p. 5, indicated that waste of all types 
summed to .50 to .70 tons per ton of reeled silk, but that its silk fiber content was just .20 to .25 tons; 
he also indicated that combed waste lost 5 to 10% of its weight in spinning. 
 The preliminary estimate of the output of superior waste presented in Table H.14, col. 1, is 
obtained as the sum of two components, which refer respectively to throwing waste and superior 
reeling waste.  Throwing waste is here estimated as .04 times the output of thrown silk in Table H.11, 
col. 3; the coefficient fits the 4% weight loss in silk throwing estimated in section H04.10 above. 
 The output of superior reeling waste is here estimated initially as the output of reeled silk in 
Table H.11, col. 2 times .30 (the ratio specified by the various parties in the Inchiesta serica).  On the 
assumption that the actual ratio of reeling waste to reeled silk output varied inversely with the 
cocoons’ yield in silk, this initial estimate is then multiplied by a correction factor obtained as the 
ratio of live-weight cocoons to reeled silk in Table H.10, col. 10 (applied for simplicity to the entire 
amount consumed; compare Paini, 1915, pp. 29-31) shifted half a year forward (setting that ratio 
equal to 13.3 in 1860) and divided by 12 (the ratio assumed above as the norm, and the average over 
the preceding decade over which the Associazione serica presumably based its figures:  Inchiesta 

serica, vol. 3, p. 129).  This correction allows the ratio of superior reeling waste to reeled silk to vary 
over most of the range indicated by Gabba, and reproduce the relatively high figures appearing in the 
earlier sources. 
 For the reasons noted above, the measurement of inferior waste is rather arbitrary, though a 
more generous calculation of the waste will imply a lower unit yield in combing.  The present 
estimates adopt the coefficients (and implicit definitions) used by the Associazione serica in the 
Inchiesta serica; their overall ratio of combed waste to reeled silk (1,500/6,000) is at the upper end of 
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the range of net yields specified by Vanzetto. 
 The preliminary estimate of the output of inferior waste presented in Table H.14, col. 2 is 
again the sum of two components.  On the assumption that the cocoons traded internationally were 
only those suitable for reeling, the output of inferior cocoons is here estimated as the output of dried 
(in essence, domestic) cocoons in Table H.11, col. 1, shifted half a year forward (setting that output 
equal to 9,932 tons in 1860, using Table H.12, col. 4), times .02.  This coefficient is based on the 350 
tons of cocoons counted by the Associazione serica, on the assumption that their estimate of 6,000 
tons of reeled silk allowed for some 1,250 tons from imported cocoons and was thus based on an 
output of about (4)(4,750) = 19,000 tons of dried domestic cocoons. 
 The other component refers to inferior reeling waste.  By analogy to the estimates of superior 
reeling waste, it is here estimated as a constant times Table H.11, col. 2, times Table H.10, col. 10 
(shifted forward), divided by 12.  The constant is here set equal to .267, as obtained from the 
Associazione serica figures for inferior waste other than cocoons (1,600 tons, against 6,000 of reeled 
silk). 
 From 1888 to 1913, the disaggregated trade data in the Movimento commerciale allow the 
calculation of the output of silk-waste products implied by the above estimates.  Given the heavy 
export balances for waste and waste products, the consumption figures are sensitive to the assumed 
tares; in the absence of direct evidence, all tares are here set at 3.5%, as for most of the silks discussed 
above.  Table H.14, col. 3 transcribes the apparent output of combed waste; using the yield figures 
indicated by the Associazione serica, it is calculated as .625 times the apparent consumption of 
superior waste (Table H.14, col. 1, plus .965 times Table H.08, col. 10), plus .20 times the apparent 
consumption of inferior waste (Table H.14, col. 2, plus .965 times Table H.08, col. 11).  Table H.14, 
col. 4 transcribes the apparent output of spun waste, calculated as .925 (as suggested by Vanzetto) 
times the apparent consumption of combed waste (Table H.14, col. 3, plus .965 times Table H.08, 
col. 9).  Table H.14, col. 5, in turn, transcribes the apparent consumption of spun waste, calculated as 
col. 4 plus .965 times Table H.08, col. 8. 
 These last series display implausible variations, suggesting major fluctuations in inventories 
even over relatively extended periods; these are confirmed by the evidence of a long inventory cycle 
in the Inchiesta serica, vol. 4, pp. 139-141.  Apart from that, the main conclusion to be drawn from 
these figures is that they point to very substantial growth in the output of combed and spun waste 
between 1888 and 1913.  This agrees with the direct observation of contemporaries, and confirms that 
the observed growth in factory output was not negated by an unobserved decline in artisanal 
production. 
 Before 1888, the only useful comparison is between the estimated waste produced and the 
reported (crude and combed) waste exported.  Table H.14, col. 6 transcribes the sum of output (cols. 1 
and 2) and net imports (.965 times Table H.08, cols. 9 and 11).  The variations in these figures again 
point to substantial changes in inventories.  These figures average only 410 tons p. a.; and they 
contain an upward bias, because the weight lost by exported combed waste is implicitly counted as 
domestic consumption, and because exports of crude waste appear to have been understated, notably 
in 1876 (recall the misclassification of crude waste as spun waste noted in the Movimento 

commerciale 1877, p. 128, cited in section H04.02 above).  Against this, some imports of crude waste 
may have been overlooked (thus some temporary imports, according to the Movimento commerciale 

1871, p. 103), and some exported (inferior) waste may have been less clean than that measured by the 
output figures. 
 Overall, the figures in col. 6 are unlikely to be gross underestimates; and since the sources 
agree that Italy exported relatively more of its superior waste (thus De Antoni in 1872 and Bonacossa 
in 1883, cited above), the net output of combed waste is unlikely to have much exceeded one third of 
the 700 tons indicated by De Antoni. 
 Given the uncertainties surrounding these calculations, the estimates of the output of waste 
products transcribed in Table H.14, cols. 7 - 9 rely primarily on the available evidence of output and 
final consumption, while input availabilities provide only overall constraints. 
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 The basic consumption index here is the non-silk content of cloth output, N; it is defined as (A 
+ M - S), and is calculated, from equation (17) above, as three times the difference between E and S 
(Table H.11, cols. 5 and 6).  Allowing for the 5% weight loss in weaving, the total estimated 
consumption of non-silk fibers is N/.95. 
 The output and final consumption of dyed waste are here considered identical, on the 
assumption that net trade in dyed silk was negligible (as implied by the Movimento commerciale in 
the few years when both imports and exports were separately identified, and as suggested also by the 
small flow of temporary exports of spun waste to be dyed abroad).  The yield in dyed waste is in turn 
taken to equal 95% of the average yield in Table H.10, col. 7; the discount allows for the lower share 
of blacks in mixed cloths than in all-silk cloths.   
 In 1884-86, N/.95 averaged 88 tons p. a.; Bonacossa’s spun waste consumption figure of 60 
tons p. a., equivalent to 66 tons after dyeing, suggests that dyed waste then accounted for 75% of 
N/.95.  Applying Ferrario’s 1,500 tons of spun waste output “in a good [pre-war] year” to 1913, and 
deducting net exports (.965 times 1,150 tons), one obtains an implied consumption of spun waste 
equal to 390 tons, or 578 after dyeing; the implied ratio to N/.95 (771 tons) is again 75%. 
 The simple assumption that dyed waste output and consumption always equaled 75% of N/.95 
seems tenable in the early decades, if only because there is so little information with which to improve 
on it.  From the mid-1880s to 1913, on the other hand, this simple assumption implies a cumulative 
consumption of spun waste well in excess of the apparent consumption allowed by the underlying silk 
output and trade statistics; during the initial surge in N/.95 in 1888 ff., moreover, it allows too small a 
residual to other fibers to accomodate the temporary imports of cotton yarn (Table H.08, col. 18; the 
latter point is the more significant one, as the estimated residual available for domestic consumption is 
very sensitive to the assumed tares and technical coefficients).   
 To avoid violating these constraints, and to attribute a reasonable time path to the implied 
consumption of other yarn, the present estimates of dyed waste output (Table H.14, col. 9) are 
calculated as .75 times N/.95 only in 1861-87, 1900-05, and 1911-13.  From 1894 to 1899, the ratio of 
dyed waste output to N/.95 is assumed to grow by .05 p. a. from .45 to .70; it is set equal to .70 again 
in 1907, and to .725 in 1906 and 1908-10; in 1888-93, the output estimates simply increase by 7 tons 
p. a.  By construction, the cumulation of the implied consumption of spun waste over 1888-1913 fits 
the cumulation of apparent consumption in col. 5; in 1905-07, moreover, the implied consumption of 
spun waste (c. 250 tons) is close to the figures appearing in the Inchiesta serica.  The implied 
consumption of other fibers grows from c. 20 tons p. a. in 1861-87 to 77 tons in 1888 and 100 to 200 
p. a. in 1889 ff.; deducting temporary imports of cotton yarn (from 1889), the implied residual grows 
from a few dozen tons p. a. in 1889-1900 to 80 to 110 tons p. a. in 1901-11, and then grows again to 
141 tons in 1913. 
 In 1884 ff., the output of spun waste (Table H.14, col. 10) is estimated as consumption--that is, 
as the output of dyed waste (col. 9) divided by the dyeing yield (.95 times Table H.10, col. 7)--minus 
net imports (.965 times Table H.08, col. 8).  To offset likely inventory flows, 100 tons of output 
p. a. are transferred from 1905 and 1910 to 1908 and 1909; the sharp output increases in 1901 and 
1904 are instead allowed to stand, as they appear to reflect the construction of large new mills at 
Tarcento and Artegna (Inchiesta serica, vol. 4, pp. 160, 171, 175).  By construction, these estimates 
fit the cumulation of apparent output in col. 4 from 1888 to 1913, and Ferrario’s spun waste output 
figure (attributed to 1913).  On the other hand, the present estimates of output in the mid-1880s differ 
from Bonacossa’s 1886 spun waste output figure of 250 tons, even though they incorporate his spun 
waste consumption figure.  Given the trade statistics, indeed, Bonacossa’s spun waste output figure 
exceeds that implied by his consumption figure; it also implies a consumption of dyed waste in excess 
of the likely total consumption of non-silk fibers.  The present estimates differ also from the Società’s 
spun waste output figure of 850 to 900 tons around 1907; but at that time that level of output would 
barely have covered net exports. 
  In 1861-83, the output of spun waste is estimated on the basis of the plant-specific dates and 
output figures provided by Bonacossa (1883), pp. 5 ff. (with some small reductions to reproduce his 
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total), the Industria seta, pp. 24-25, and the Inchiesta serica, vol. 4, pp. 169-176.  The Meina works 
are allowed 20 tons p. a. in 1861-67, 10 in 1868, 15 p. a. in 1872 and 1883, and 30 p. a. in 1873-82; 
the Zugliano works are allowed 15 tons in 1868, 40 in 1869, and 55 p. a. in 1870-83; the Novara 
works are allowed 25 tons in 1871, 65 in 1872, and 95 p. a. in 1873-83; and the Iesi works are 
allowed 20 tons p. a. in 1873 and 1883, and 40 in 1874-82.  In addition, artisans are allowed 5 tons 
p. a., as suggested by the Industria seta, p. 25.  The reported closing of the Novara works in 1884 
confirms the low output figure for that year obtained by working backward from consumption; the 
output estimates for 1882-83 are approximately equal to net exports, reasonably implying inventory 
decumulation as plants were closing or preparing to close; and the immediately preceding figures 
suggest that the trade data (and estimates) are inaccurate, as noted in section H04.02 above. 
 In 1883 ff., the output of combed waste (Table H.14, col. 7) is also calculated as 
consumption--that is, the output of spun waste (col. 8) divided by .925--minus net imports (.965 times 
Table H.08, col. 9).  By construction, these figures fit the cumulation of apparent output in col. 3 from 
1888 to 1913; the figures obtained for 1905-07 also fit that reported in the Inchiesta serica by both the 
Associazione serica and the Società, while that obtained for 1890 fits the input reported in the 
Industria seta (2,500 tons of mostly inferior waste).   
 The estimates for earlier years are extremely tentative.  A figure of 100 tons p. a. seems 
approximately correct in the early 1860s, as the sum of the amount spun in Italy (27 tons, obtained as 
above from col. 8) and the yield of the 350 tons of (presumably inferior) other waste indicated by the 
Industria seta.  Output is assumed to have remained at that level through 1869, and then to have 
grown (with the erection of integrated mills) by 30 tons p. a. in 1870-71 and by 50 tons p. a. in 
1872-73; the estimates for 1874-82 geometrically interpolate those for 1873 and 1883.  Given col. 8, 
the figures in col. 7 imply that the surplus available for net exports declined from c. 70 tons p. a. in the 
1860s to c. 30 tons in 1874, before growing to c. 200 tons by 1882; again, the unusually high net 
exports recorded in 1882 are implicitly assumed to have drawn on accumulated inventories. 
 In 1883-87, the combed waste output estimates sum to 2,298 tons, or 49% of the apparent 
consumption of waste in col. 6 (4,700 tons); this ratio is rather high, if, as it seems, most of the waste 
processed in Italy was relatively low-grade stuff.  The trade figures would thus suggest, if anything, a 
lower output of combed waste; against this, as noted, Bonacossa (1883) suggested a higher figure (the 
input to 220 tons of spun waste produced in-house, plus 400 tons).  The present average of c. 460 tons 
p. a. is actually not far from the output implied by the waste consumption figures indicated by 
Bonacossa at that time (c. 300 tons of superior waste and 1,500 tons of inferior waste); his two sets of 
figures need not be contradictory, if the spinning mills did not produce all their combed waste input 
in-house (compare Industria seta, pp. 92-93).  Indeed, the present output estimates are broadly 
compatible with Bonacossa’s 1886 figure of 350 to 400 tons of machine-combed waste, if it includes 
the integrated mills, as it would reasonably imply a slight decline in the output of hand-combed waste 
from the 130 tons he indicated in 1883. 
 In 1861-70, the combed waste output estimates sum to 1,030 tons, or 45% of the apparent 
consumption of waste in col. 6 (2,270 tons); the ratio is again high but not absurdly so.  The greater 
difficulty appears in 1871-82, when the combed waste output estimates sum to 3,838 tons, or no less 
than 87% of the apparent consumption of waste in col. 6 (4,396 tons).  As noted above, the 
Movimento commerciale then missed some (temporary) imports of waste, but the language of the 
source does not suggest that the omission was a major one; and the very existence of such imports 
militates against taking the trade statistics and col. 6 at face value and assuming positive net imports 
of combed waste to reach the consumption implied by col. 8.  The more likely solution, as intimated 
above, is that some of the exported waste included more refuse than the present calculations assume; 
with the recorded net exports in Table H.08, col. 11 summing to 22,110 tons over 1871-82, an 
allowance of 20% of that would increase apparent consumption by over 4,000 tons, and reduce the 
ratio of output to input below 50%.   
 The present combed waste output estimates for the 1870s are thus something of a 
compromise:  the waste-supply figures point to lower levels, thus placing more of the growth between 
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1861 and the mid-1880s near the end of that interval; Bonacossa’s reference to integrated mills would 
place more of that growth in the early 1870s (as for spun waste), thus pointing to higher average 
levels over the 1870s.  For what it may be worth, moreover, the present output estimate for 1873 fits 
the waste consumption (c. 1,300 tons of inferior waste) implied by De Antoni late in 1872, though not 
of course the much higher combed waste output figure he obtained himself. 
 
H04.12  Value added 
 Value added in the working of silk and silk waste is here estimated, to the extent possible, 
from direct evidence on processing costs.  The prices of outputs and inputs are of little use:  given the 
extremely high value of the basic raw material, gross margins tend to be swamped by speculative 
gains and losses (e.g., Inchiesta serica, vol. 4, pp. 530-531), not to mention errors and 
approximations. 
 The initial processing of live cocoons is here represented by the dry-weight equivalent of the 
supply of live cocoons, excluding the small portion of the domestic crop held over for seed.  The 
Filatura seta, p. 125, reported that around 1912 the initial processing of cocoons (including 
unloading, weighing, sorting, etc.) cost an average of 49 lire in wages and 16 lire in fuel per ton of 
live cocoons with machine drying, apparently used for over half the cocoon crop (p. 108), and 81 lire 
in wages and 4 in fuel with steam killing and air drying.  The Relazioni tessili, p. 71, reported the cost 
of this initial processing at 3,000 lire for the 11.50 tons of live cocoons allowed per ton of reeled silk, 
or 261 lire per ton of live cocoons; but these figures may be high, as the point of the calculation seems 
to have been that the industry had been losing money.  An advertisement by the Società Anonima 
Cooperativa in the Bollettino serico, July 19, 1903, p. 369, offered contract drying of cocoons for 100 
lire per ton of live weight; but that figure reflects the lower labor costs of the time, and excludes the 
cost of sorting (40 lire per ton according to the Filatura seta, p. 125), interest on carrying costs, and so 
on.  Colombo (1919), p. 429, allowed cocoon drying just 20 lire per ton of live cocoons at pre-war 
prices; this extremely low figure would seem to include no more than the direct costs of the operation. 
 The value added in the initial processing of cocoons is here tentatively estimated at 500 lire 
per ton of output, or some 9.4 million lire for the 18,810 tons of dried cocoons attributed to 
1911.  This allowance includes some 55 lire in interest on working capital, calculated on the basis of 
11,000 lire per ton (the export price of dried cocoons) for one month at 6%.  The residual 445 lire per 
ton of output is equivalent to some 148 lire per ton of input, which does not seem unreasonable in 
view of the costs reported by the Filatura seta.  For example, machine drying might be allowed 49 
lire in wages and 16 in fuel, as reported, and 95 lire in plant and equipment costs, for a cost of 160 lire 
per input ton; air drying, which was rather less widespread, 81 lire in wages, 4 in fuel, and 75 lire in 
plant and equipment costs, to yield the same total cost of 160 lire (since both processes were in use).  
The latter process, in particular, was very labor-intensive, but the plant and equipment were idle most 
of the year; the present figures allow one reasonably to assume that the annualized replacement costs 
of the plant and equipment were equal to the attendant labor costs, and that the competition of the 
machine-drying process had reduced the value of the equipment by close to 10%.  Averaging these 
labor and fixed capital costs of the two processes with a weight of .65 to machine drying and .35 to air 
drying, one recovers the 148 lire per input ton indicated above. 
 In the case of silk reeling, the Relazioni tessili, pp. 71-72, reported processing costs in 1913 
equivalent to 4.67 lire per kilogram of output for wages, 1.09 for fuel, and 1.85 for overhead 
expenses, for a total of 7.61 lire (against the 7.75 in the text), to which are added interest charges on 
the working capital (calculated as 5% of 47 lire, the sales value of the output, for 9 months) of 1.80 
lire per kilogram and buying and selling costs of another 0.50 lire per kilogram.  Adding 75% of the 
overhead costs to wages and interest one obtains an estimate of value added (for 1913) of 7.86 lire per 
kg of reeled silk; as noted above, however, these estimates may be biased upwards. 
 The production costs of a Piedmontese reeling mill are reported in Giretti (1932), 
p. 147.  Averaging over the reported figures for 1910-11 and 1911-12, one obtains the following costs 
in lire per kilogram of reeled silk:  wages and salaries, 4.850; fuel, 1.255; light and power, 0.060; and 
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overhead, 1.260.  The notes to the table indicate that the reported overhead costs are not those actually 
incurred but a standard allowance calculated as 20% of the three preceding cost items (actually 21% 
in 1910-11, apparently because of a minor arithmetic error); the item is intended to cover maintenance 
and interest on the capital invested in the fixed plant, but excludes other items, including the cost of 
purchasing and preparing the cocoons and interest on working capital.  Adding the figure for wages 
and salaries to 75% of the figure for overhead costs, and allowing 1.80 lire for interest on working 
capital, one obtains an estimate of value added close to 7.60 lire per kilogram of reeled silk. 
 Allowing for the rise in labor costs from 1911 to 1913, and for the possible upward bias of the 
figure implied by the Relazioni tessili, these two estimates essentially confirm each other.  Value 
added in silk reeling is accordingly estimated at 7,600 lire per ton of output in 1911, or about 45.4 
million lire for the 5,975 tons attributed to that year.  Labor costs would appear to account for some 
64% of value added; this is not unreasonable next to the 72% reported in the 1937 Censimento i. e c. 
(vol. 5, p. 21). 
 In the case of silk throwing, the Relazioni tessili, p. 73, reported processing costs of 5.8 lire per 
kilogram of organzine, calculated as 2.50 lire for wages, 2.00 for overhead, 0.40 for interest (for two 
months), and 0.90 for the weight loss, which is of course properly a raw material cost rather than a 
processing cost.  In the Inchiesta serica, vol. 4, p. 533, the cost of throwing silk is reported at 4.5 lire 
per kg. for trame, and 6 lire for organzine; but no breakdown is given, and it is not clear whether these 
are net of the weight loss.  Value added is here tentatively estimated at 4,000 lire per ton of output, or 
16.1 million lire for the 4,015 tons attributed to 1911.  This figure allows organzine two thirds of 
aggregate output and a processing cost of 5 lire per kilogram, trame a processing cost 3.75 lire per 
kilogram, and fuel and ancillary materials about 13% of gross processing costs. 
 Value added in the dyeing of silk is extremely difficult to pin down:  the industry covered a 
range of very different processes, and the available evidence is both limited and ambiguous. 
 In the Commissione trattati, vol. 17, fasc. 51-A, pp. 6-11, a large firm engaged in contract 
dyeing in Como indicated that its costs varied from 1.5 to 18 lire per kg (presumably of input, as 
would befit a contract dyer) and from .01 to 1.5 lire per meter (of cloth); the discrepancy between the 
relative ranges is not explained, and the range of corresponding yields is not indicated.  The firm also 
reported that it employed 850 workers earning very high wages and used 4 million lire in capital, none 
of it borrowed.  Coal accounted for over 10% of total processing costs; the firm consumed 6,000 tons 
per year, at delivered prices of 35 to 50 lire per ton (which clearly date the statement to before the 
War:  Cianci, 1933, p. 308).  Taking the middle of that price range, aggregate processing costs work 
out to some 2.5 million lire; wages, allowing an average of 1,350 lire per year, to 1.1 million lire, to 
which one might add .1 million for salaries; and capital costs, at 10% p. a. including depreciation, to 
.4 million lire.  Value added thus works out to some 1.6 million lire, or about 1,900 lire per 
(blue-collar) worker.  If the firm included interest on its own capital in its processing costs, value 
added was some 64% of total processing costs; if it excluded interest charges, as seems likely, value 
added was some 55% of processing costs including interest.  On the latter basis, value added works 
out to 825 to 9,900 lire per ton of input.  Taking the mid-point of that range, and assuming further an 
average yield of 1.5 (the figure for domestic dyeing implied by the above output estimates), one 
obtains an indicative value added estimate of some 3,600 lire per ton of output. 
 The Censimento demografico listed 224 white- and 2,066 blue-collar workers in category 
6.14, 82% of them in Como; similar figures (162 and 1,868, respectively, 91% of them in Como) 
appeared in the Censimento industriale.  Inflating the number of blue-collar workers reported by the 
Censimento demografico by the standard 25.2%, and allowing the value added per worker calculated 
above, one obtains a figure of 4.9 million lire for the entire industry.  Divided by the total output of 
dyed silk and waste estimated for 1911 (2,121 tons), this figure translates into an average of 2,300 lire 
per ton, or not quite two thirds of the figure suggested by the Commissione trattati. 
 In principle, of course, the number of workers in non-specialized operations excluded by the 
census figures for category 6.14 may far exceed the present allowance; but the internal evidence 
suggests that the omission was not significant.  In Como, indeed, the Censimento demografico 
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counted only 1,300 workers in its categories covering all non-specialized operations; the Censimento 

industriale counted 5,100, but the accompanying horsepower figures suggest integrated (cotton) 
spinning and weaving rather than non-specialized dyeing.  The category-specific census figures thus 
seem relatively comprehensive; in particular, they appear to include the large firm supplying 
information to the Commissione trattati, even though it worked other fibers as well as silk. 
 An intermediate figure is suggested by the Relazioni tessili, p. 141.  Dyeing costs in 1913 are 
given as 8,000 lire per ton of raw silk, for an unspecified yield.  Again assuming an average yield of 
1.5 and a ratio of value added to processing costs of .55, one obtains a value added of 2,900 lire per 
ton. 
 Other sources, however, point to significantly higher figures.  Pinchetti (1904) indicated that 
heavy black dyes cost from 20 to over 30 lire per kg of raw silk (p. 16).  Heavy dyes are identified as 
those with a yield of 1.5 to 2.5 times the weight of the silk after degumming; partial degumming 
removed some 11% of the raw silk, and full degumming some 25% of it (p. 11).  Using central values, 
one obtains a cost of 25 lire per kg of input with a yield of 1.64; again estimating value added as 55% 
of processing costs, the implied value added per ton of output is no less than 8,400 lire. 
 The Movimento commerciale indicated dyed silk values of 50 lire per kg (against 49 for 
thrown silk) for exports, and 48 (against 46 for thrown silk) for imports.  It is not clear whether these 
allow for the tares, or whether they refer specifically to the commodities actually traded (and, if so, 
whether they refer only to those entering the commercio speciale only, or include the temporary trade 
that dominated dyed silk imports).  If the import value refers to reimported silks with a yield of 2.0, 
the implied processing cost is 23.5 lire per kg of output; if the export value refers to silks in light 
colors with a yield of 1.33, the implied processing cost is 13.2 lire per kg of output.  The implied 
value added figures, again estimated as 55% of processing costs, are 12,900 and 7,300 lire per ton. 
 Even if the higher of these two figures is dismissed as pertaining to a dyeing process that was 
little practiced in Italy, one is left with three low estimates (2,300, 2,900, and 3,600 lire per ton, 
assuming a yield of 1.5) and two high ones (7,300 lire assuming a yield of 1.33, and 8,400 assuming a 
yield of 1.65); and as bad luck would have it the sturdiest figures are the very highest (from Pinchetti, 
who alone associated dyeing costs with the corresponding yields) and the very lowest (from the 
census, which alone provides a measure to which the national average yield may be applied with 
some confidence).  In these somewhat desperate circumstances, value added in dyeing is here allowed 
a compromise figure of 5,000 lire per ton of output, or 8.1 million lire for the 1,612 tons attributed to 
1911. 
 In the case of weaving, the best evidence on the industry’s inputs seems to be that for 1912 
cited by Il Sole (March 27, 1914, p. 1) and noted in section H04.05 above (partial input cost figures 
can also be found in the Relazioni tessili, pp. 141, 145; no use is made of them here).  The industry’s 
capital stock is calculated at 122.25 million lire, on the basis of 2,000 fixed and 6,000 circulating for 
each of 14,100 power looms, and 100 fixed and 2,000 circulating for each of 4,500 hand looms; and 
the labor force is listed as 39,000 workers, most of them women and girls.  The corresponding capital 
costs are here estimated at 9.0 million lire; this figure is compatible for example with interest at 5% on 
the total capital and depreciation at 10% on the fixed capital. 
 Employment is reported at 39,000 workers, or about half again as many as the 26,300 blue-
collar workers (including 1,700 artisans) assigned to category 6.13 by the Censimento 

demografico.  On average, as noted in section H01.02 above, the fiber-specific census figures for 
textile production are to be increased by 71.1% to accommodate the workers in special textiles and 
the straddle categories; but since a larger than proportional share of these may have been working 
fibers other than silk these two figures can be taken essentially to confirm each other. 
 The wage bill is here estimated on the assumption that 87% of the blue-collar labor force of 
39,000 was female, as indicated by the census.  Allowing female workers daily wages of 1.80 lire at 
1911 prices (as suggested by the data for 1909 in the Annuario 1911, p. 229, and for 1914 in the 
Bollettino lavoro, April-May 1920, p. I-339) and 300 days a year (in view of the industry’s sustained 
growth to 1912), the corresponding wage bill is here estimated at 18.3 million lire.  The wage bill for 
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the residual (male) labor force is estimated at 5.1 million lire, on the basis of an allowance of 1,000 
lire for each of 4,700 workers; and salaries are estimated at 2,000 lire for a staff equal to 5% of the 
direct labor force, as suggested by the Censimento demografico, or 3.9 million lire.  Together, these 
estimates yield a wage bill (at 1911 prices) of 27.3 million lire and a value added of 36.3 million lire 
for the 2,300 tons of equivalent output attributed to 1912.  This works out to approximately 15,800 
lire per ton, or 34.4 million lire for the 2,180 tons attributed to 1911. 
 In the case of combed and spun waste, value added is estimated from input and output 
prices.  Exported combed waste was valued at 16,500 lire per ton in 1911, against 8,250 lire per ton of 
superior waste and 3,500 lire per ton of inferior waste.  In 1911, the apparent consumption of 3,083 
tons of superior waste and 1,619 tons of inferior waste allowed an apparent output of 2,251 tons of 
combed waste; multiplied by the above unit values, these figures yield a gross processing cost of 6.0 
million lire.  Allowing 25% of that for fuel and ancillary expenses, value added in combing is here 
estimated at 2,000 lire per ton of output, or about 4.1 million lire for the estimated 2,069 tons actually 
produced in 1911. 
 Value added in spun waste is similarly estimated from the above price of combed waste, an 
output (export) price of 23,000 lire per ton, and a weight loss of 7.5%.  Again allowing fuel and other 
materials 25% of the gross processing cost (5,160 lire per ton), value added is here estimated at 3,900 
lire per ton of output, or 5.2 million lire for the estimated 1,343 tons produced in 1911.   
 Value added in the dyeing of spun waste is assumed equal to 5,000 lire per ton of output, as 
for dyed silk, or 2.5 million lire for the 509 tons attributed to 1911.  As noted above, the average yield 
for waste is reasonably assumed to have been some 5% below the average yield for silk; but all waste 
is assumed to have been dyed in Italy, whereas some silk was dyed abroad at greater than average 
yields.  The implied yield for silk dyed in Italy and for waste dyed in Italy is therefore almost 
identical. 
 The above estimates of value added in 1911 sum to a total of 125 million lire. 
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H05.   Hemp, linen, and jute  
 
H05.01  Introduction 
 The 1911 census assigned the linen industry to category 6.4, subdivided into separate sub-
categories for initial processing, spinning, weaving, and dyeing and finishing.  The hemp industry 
was assigned category 6.5; it was similarly subdivided, with the manufacture of ropes included with 
spinning.  The jute industry was assigned category 6.6; it was subdivided into three subcategories 
which match the last three for the hemp industry.  These industries are here considered together, as 
many sources treat vegetable fibers other than cotton as a single group; in addition, both hemp and 
linen involve significant non-marketed production which must be excluded from the present output 
estimates. 
 Separate output series are here produced for the goods of each fiber, with hemp defined 
somewhat broadly to include the similar fibers imported to manufacture cloth and ropes.  For each 
fiber, the output series trace the production of combed fiber, tow (combined with combed fiber in 
the case of jute), spun fiber, and cloth (and also rope, in the case of hemp).  The distinction among 
fibers is often tentative, precisely because they are often conflated by the sources (including notably 
the Movimento commerciale, over much of the period at hand). 
 Jute was not grown in Italy; production is therefore straightforwardly estimated from 
(reported or estimated) net imports.  Hemp and linen were instead the vegetable fibers traditionally 
grown in Italy; but useful agricultural output figures are available only for occasional benchmarks. 
 Italy generally imported linen goods, while exporting hemp and its products.  In the absence 
of price series, the aggregate output and final consumption of linen goods (gross of non-marketed 
production) are here estimated by smoothly interpolating the available benchmark figures for flax 
output, and then allowing for international trade.  Despite the simplicity of this procedure, the 
resulting output series seem acceptable, as they are consistent with the available anecdotal evidence. 
 In the case of hemp, like that of silk, the heavy export balance in goods at or near the 
beginning of the production sequence means that changes in the inventories of those goods are 
likely to swamp the changes in their apparent consumption, so that output is best estimated by 
working backward from the later stages of production; but loom counts are here of little help, as the 
largely domestic and non-specialized nature of the industry makes it hard to narrow down the 
number and average productivity of those working hemp. 
 The benchmark estimates of agricultural output are accordingly used to generate benchmark 
estimates of final consumption (again gross of non-marketed production).  To allow for substitution 
among fibers, hemp consumption is here estimated by constructing a plausible index of 
consumption (incorporating population growth, and the cyclical movements of construction), and 
applying that index not to hemp alone but to two alternative groups of fibers.  A first estimate of 
hemp consumption is thus obtained by calculating the aggregate consumption of hemp, linen, jute, 
and cotton over the benchmarks when hemp consumption is known, extrapolating that aggregate 
with the aid of the consumption index, and then deducting linen, jute, and cotton from that 
aggregate; a second estimate is obtained by calculating the aggregate consumption of hemp and jute 
only over the benchmarks when hemp consumption is known, extrapolating this restricted aggregate 
with the aid of the consumption index, and then deducting jute consumption.  The first estimate 
seems to work relatively well over the early decades, the second over the later ones; this is as one 
would expect, as the rise in the relative price of hemp in the early 1890s seems largely to have 
displaced it from its non-industrial uses. 
 Hemp consumption is thus estimated by splicing these two estimates together in the early 
1890s, and the output of hemp goods (including cloth and rope together) is then estimated by 
working back through the production process, allowing for international trade.  The linen estimates 
thus enter the hemp estimates with a negative sign into the early 1890s, so that over that period 
errors in the estimates for linen tend to be recaptured as offsetting errors in the estimates for hemp; 
this is no longer true in later years, but by then the production of flax was rapidly sinking into 
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insignificance, and the attendant errors are inevitably minor. 
 The non-marketed production of hemp and linen is difficult to pin down.  The secondary 
sources speak of it as if it were major, at least over the early decades of the period at hand; but the 
available evidence on the distribution of fiber production and on the number of hand looms suggests 
that it was never more than a minor part of the total.  That evidence is used here to obtain an initial 
estimate for non-marketed production of hemp and linen in the early 1880s, which is then allocated 
between these fibers with an eye both to the more widespread cultivation of hemp and to the 
importance of its non-household uses. 
 In the case of linen, this estimate of non-marketed production is extrapolated as a constant 
times the apparent consumption of raw fiber (excluding the surge in imports at the very end of the 
period at hand, apparently tied to the construction of a major spinning mill).  The residual 
consumption of raw fiber is then used with the figures on international trade to obtain the desired 
estimates of industrial production. 
 In the case of hemp, the initial estimate of non-marketed production is extrapolated as a 
constant share of household consumption, itself calculated from the two alternative estimates of 
hemp consumption described above on the presumption that industrial uses accounted for most of 
the hemp consumption for which linen and cotton were not substitutes; the resulting series behaves 
quite reasonably, both in itself and as a share of the aggregate.  This series is then deducted from the 
estimate of aggregate final consumption, and the resulting net final consumption series is used with 
the figures on international trade to obtain the desired estimates of industrial production.  Finally, 
the output of hemp cloth and rope are crudely disaggregated on the assumption that rope 
consumption represented a constant fraction (estimated for a single benchmark) of the industrial 
consumption of hemp. 
 Value added in combing, spinning, and weaving hemp and linen is generally estimated from 
direct evidence on processing costs, tentatively allowing for the fiber-specific average count spun 
and woven.  Value added in manufacturing hemp rope and in processing jute is instead estimated 
primarily from the unit input and output values in the Movimento commerciale. 
 
H05.02  Agricultural statistics 
 Post-Unification Italy was a major producer of hemp, and a minor producer of flax; jute was 
not produced at all.  The available agricultural statistics are summarized in Table H.15; cols. 1 - 5 
refer to hemp, and 6 - 10 to flax.  Cols. 1 - 4 and 6 - 9 transcribe essentially contemporary figures 
for sown acreages, yields, ratios of current to average output, and output; cols. 5 and 10 instead 
transcribe retrospective, corrected output figures. 
 The figures for 1864 (for Italy within its borders of 1913) are taken from the regional data in 
Correnti and Maestri, 1864, p. 408; they are based on cadastral evidence from the 1850s and earlier, 
and are generally considered unreliable (Federico, 1982, pp. 100-102).  The source reports a single 
figure for hemp and flax together in the original provinces of the Kingdom of Sardinia; this total is 
here attributed entirely to hemp, as the output mix for Piedmont and Liguria reported for later years 
suggests that their flax output was negligible. 
 Correnti and Maestri’s agricultural output figures for the Kingdom were reproduced in 
Dell’Acqua (1865), pp. xxi-xxiv; oddly, Dell’Acqua’s figures for hemp and flax (respectively 
25,000 and 6,500 tons) do not correspond to those in the source. 
 Official figures were compiled for 1870-95 and 1909-13, as part of a general effort to 
measure agricultural production.  Only those for 1909 ff. were compiled by a specialized service 
(the newly created Ufficio di statistica agraria); the earlier figures were collected through the 
provincial prefects, who obtained them in turn from the municipalities and whatever local experts 
were at hand (Federico, 1982, pp. 98, 103, 107, 117, 125). 
 The earliest official figures for the new Kingdom were presented in the Relazione 

agricoltura; while they referred in principle to the average sown acreage, yield, and output in 
1870-74, they appear in practice to have incorporated earlier data as well (Bollettino agrario 1893, 
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no. XXXVIII, p. 545).  The initial figures allowed hemp and flax 95,900 and 23,100 tons of output, 
respectively (Bollettino agrario 1880, no. 6, pp. 28, 31; Annuario 1878, p. 147); a revision altered 
these to 95,200 and 23,400 tons, respectively (Bollettino agrario 1881, no. 16, pp. 333, 338).  This 
revised flax figure does not appear to have been superseded, and is accordingly transcribed in col. 9; 
the correspondingly revised sown acreage and yield appear in cols. 6 - 7.  The hemp sown acreage, 
yield, and output figures in cols. 1 - 2 and 4 are instead the subsequent and apparently final 
estimates for 1870-74 published by the Bollettino agrario 1888, no. 5, pp. 225, 275 (also Annuario 

1898, p. 130).  These estimates for hemp are presented as highly uncertain, as many of the local 
figures were well wide of the mark (Bollettino agrario 1888, no. 5, pp. 268-273; Annuario 1895, 
p. 325); overall, the acreage and output estimates are deemed too high, and the c. 10% decline in 
sown acreage to 1879-83 is dismissed as largely bogus (Bollettino agrario 1888, no. 5, p. 225; see 
however the reference to a supply response to the price peak of the early 1870s, p. 270). 
 Revised acreage, yield, and output figures were presented by the Bollettino agrario 1882, 
no. 71, p. 1263.  These were presented as representative for the years 1876-81 (ibid., p. 1245); in 
essence, however, they were simply a further correction of the data for 1870-74 (Federico, 1982, 
pp. 107-108), and later publications do not consider them a separate benchmark (Bollettino agrario 

1888, no. 5, p. 223, Annuario 1892, p. 348, 1898, p. 130).  The flax figures do not appear to have 
been revised in subsequent years, and are accordingly reproduced in cols. 6 - 7 and 9 (they were 
also reproduced in the Annuario 1898, p. 130, as the final estimates for 1870-74).  The hemp figures 
instead underwent a number of revisions:  output, reported initially at 97,500 tons, was 
subsequently revised down to 97,200 tons, then all the way down to 81,600 tons (roughly halving 
the acreage and output attributed to the province of Bologna), and then right back to 97,200 tons, 
with a somewhat disingenuous dismissal of the preceding correction as a printing error (Bollettino 

agrario 1883, no. 11, p. 202, 1884, no. 9, p. 208, 1885, no. 31, pp. 873, 887).  The figures in 
cols. 1 - 2 and 4 are those eventually considered correct, with the yield recalculated to remove an 
apparent error in the source. 
 The last benchmark average acreage, yield, and output estimates refer to 1879-83; these 
appear to have been compiled with particular care, and are generally judged much superior to the 
earlier estimates (Federico, 1982, pp. 108, 111; similarly Bollettino agrario 1893, no. XXXVIII, 
p. 546, which however suggests that those average outputs may have been somewhat 
overstated).  The hemp figures were presented in a dedicated report in the Bollettino agrario 1888, 
no. 5, which set output at 84,900 tons (ibid., pp. 225, 275); subsequent revisions produced the 
figures transcribed in cols. 1 - 2 and 4 (Bollettino agrario 1889, no. 16, p. 552, 1890, no. XXVIII, 
p. 628; Annuario 1898, p. 130). 
 The dedicated report on flax does not appear to have been published; but the apparently 
definitive output estimate for 1879-83 transcribed in col. 9 appeared in the Bollettino agrario 1889, 
no. 75, p. 2232 (also Annuario 1898, p. 130).  The apparently corresponding acreage and yield 
figures in cols. 6 - 7 are taken from the Annuario 1889-90, p. 649 (see also 1898, p. 130). 
 Annual estimates of current output were compiled for 1880-95 and 1909-13.  From 1880 
through 1889, the annual output figures were obtained by collecting local reports on the ratio of the 
actual harvest to the average harvest, multiplying each such ratio by the base-period output figure 
for that locality, and aggregating (Bollettino agrario 1893, no. XXXVIII, pp. 545-546); the ratio of 
the aggregate for the year to the base-period aggregate was thus the average of the local ratios, 
weighted by each locality’s share of the base-period harvest.  An immediate consequence of this 
methodology is that every correction to the estimates for the base period required a recalculation of 
all the annual figures that were derived from it; different output figures thus tend to appear in 
different issues of the Bollettino agrario. 
 The annual figures for 1880-83 were calculated with reference to the benchmark average 
attributed to 1876-81 (e.g., Bollettino agrario 1882, no. 19, p. 341-342).  The hemp figures in 
cols. 3 - 4 are the estimates based on the final figures for the base period (Bollettino agrario 1883, 
no. 11, p. 211, 1885, no. 31, p. 887; compare 1881, no. 16, p. 332, 1882, no. 19,  p. 332).  Since the 
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figures for 1883 were not recalculated after the authorities restored their previous (high) estimate of 
base-period output, output in 1883 is here approximated as the product of the overall ratio indicated 
for that year in the Bollettino agrario 1884, no. 9, p. 211 (on the basis of the low aggregate 
estimate), and the appropriate base (see also the Annuario 1886, p. 850, which reports an output 
figure that is slightly above that given by the original source).  The flax figures in cols. 8 - 9 are 
those appearing in the Bollettino agrario 1884, no. 9, p. 212 (also 1882, no. 19, p. 341, 1883, 
no. 11, p. 215; compare 1881, no. 16, p. 338). 
 The annual figures for 1884-89 were calculated with reference to the benchmark average for 
1879-83 (e.g., Bollettino agrario 1887, no. 75, p. 2211).  The hemp figures in cols. 3 - 4 are those 
published in the Bollettino agrario 1890, no. XXVIII, p. 627, on the basis of the final estimates of 
the benchmark average (compare 1887, no. 75, p. 2211, 1888, no. 47, p. 1510, 1889, no. 16, 
p. 549).  The flax figures were not revised from year to year; those in cols. 8 - 9 appeared in the 
Bollettino agrario 1890, no. XXV, p. 535 (also 1887, no. 24, p. 640, 1888, no. 23, p. 857, 1889, 
no. 11, p. 393). 
 The output figures for 1884-89 in cols. 5 and 10 transcribe the hemp and flax figures in the 
revised estimates of agricultural output presented in the Bollettino agrario 1893, no. XXXVIII, pp. 
545-547 (see also the Annuario, e.g., 1892, pp. 349-350, 1898, p. 130).  The authorities noted that 
the ratios of the current harvest to the corresponding average turned out to be less than one for 
almost all goods and years, presumably because the respondents evaluated the current harvests with 
respect to a norm that was in fact a good harvest rather than a statistically average one.  To remove 
the bias so introduced, the annual figures for 1884-89 were revised upward by applying the 
(national) year-specific ratios to estimates of good harvests in 1879-83 obtained as the previously 
estimated average harvests for those years plus half the difference between the highest and lowest 
harvests over 1884-88.  In the case of hemp and flax, the resulting increases equal about 8.2% and 
5.9% respectively (apparently with some minor arithmetic errors in the recalculated flax figures for 
1884 and 1887). 
 This is all rather puzzling.  The figures produced by the municipalities were checked and 
revised at the provincial level before being sent on to Rome (Annuario 1884, pp. 100-101).  The 
instructions to these local authorities may or may not have indicated the specific benchmarks to 
which the annual harvests were to be compared, either before or after these changed in 1884 (the 
language of the Bollettino agrario 1893 is ambiguous on this point); but even if they did not it is 
hard to believe that the local sources of the estimates neither knew nor cared how the central office 
would interpret and use the figures they provided. 
 On the other hand, it is clear that over 1880-83 the annual figures for most products were 
lower than the preceding benchmarks, without in any way converging to the new benchmarks for 
1879-83 (Bollettino agrario 1884, no. 9, pp. 209-210, no. 25, pp. 606-607, 1885, no. 31, pp. 883-
885, no. 41, pp. 1240-1243, Annuario 1898, pp. 129-130).  The congruence between the annual 
hemp and flax figures for 1880-83 and the benchmark averages for 1879-83 thus seems to be the 
result of happenstance; and even for these goods the reduction in the base benchmark between 1883 
and 1884 did not produce an offsetting increase in the ratios of the current harvests to the norm. 
 The original output estimates in cols. 4 and 9 thus display a discontinuity between 1883 and 
1884 which the corrected figures in cols. 5 and 10 eliminate or at least reduce.  On the other hand, 
the corrected figures do not link up well with those for 1890 ff.  In the case of hemp, the correction 
seems if anything to introduce a discontinuity between 1889 and 1890; in the case of linen, on the 
other hand, the correction leaves a large upward jump between those two years, though as will be 
seen forthwith it is not at all clear that the figures for 1890 ff. are the more nearly correct. 
 In view of the weaknesses of the method used to generate the annual data to 1889, the 
annual data for 1890 ff. were collected by directly requesting acreage and output figures (Bollettino 

agrario 1893, no. XXXVIII, p. 546; Federico, 1982, pp. 117-118).  The figures transcribed here 
appeared in the Bollettino agrario 1893, no. XXXVIII, pp. 563-564 (for 1890-92), the Gazzetta 

ufficiale 1896, no. 70 (supplement), pp. 1477-1478 (for 1893-94), no. 140, p. 3057 (flax only, for 
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1895), and the Annuario 1898, p. 130 (hemp only, for 1895; compare the Gazzetta ufficiale 1896, 
no. 250, p. 5564). 
 In the case of hemp, the average yield in these years is close to that obtained earlier (col. 2); 
though it would later seem much higher, one can associate the later growth of the average yield with 
the rapid growth of fertilizer consumption.  In the case of flax, on the other hand, the yields for the 
1890s are surprisingly high.  They are so much higher than those for 1879-83 that they entirely 
offset the decline in acreage (cols. 6, 7  and 9), even though technical progress or significant 
increases in fertilizer use seem most unlikely; and they similarly exceed the yields subsequently 
obtained for 1909-13, which were barely higher than those for the 1870s despite the extreme 
contraction in acreage and the likely increase in fertilizer use (though these may have been offset by 
a shift in the desired output mix from fiber to oil-seed:  Enciclopedia italiana, vol. 21, pp. 217-218; 
Notizie periodiche 1912-13, no. 5, p. 85; Peglion, 1917, p. 84).        
 The explanation for these odd flax yields is not immediately apparent.  Despite some 
differences in phrasing, the definition of output seems homogeneous over time (Annuario 1886, p. 
850, 1887-88, p. 715, 1898, p. 130, 1914, p. 157, Bollettino agrario 1892, no. XXIX, p. 532; see 
also Peglion, 1917, p. 35, Sessa, 1930, p. 15).  Comparisons at the local level suggest that the yield 
increases from 1879-83 to the 1890s were geographically widespread (e.g., Annuario 1889-90, pp. 
634-635, Bollettino agrario 1893, no. XXVI, pp. 326-327).  This means that the national yield 
increases cannot be traced to the aberrant statistics for a single province or two; but it also rules out 
confirmation of those increases by a shift from low-yielding to high-yielding areas, and also 
undermines any appeal to real progress (which is unlikely to have reached throughout the 
Kingdom).  If the high yields of the 1890s are indeed spurious, as it seems, the least unlikely 
explanation may be that the local figures were systematically revised upward by someone near the 
apex of the relevant bureaucracy; but all this is pure conjecture. 
 In general, of course, the figures for the 1890s would seem to be a marked improvement 
over the preceding ones; yet these are precisely the ones the publication of which was suspended 
because they were generally believed unworthy of trust (e.g., Annuario 1897, pp. 98-99).  Again, 
the source and extent of official scepticism is unclear; it may have addressed the entire body of data 
(prompted perhaps by the obvious inadequacies of the silk statistics), or more specifically their time 
path (as the annual updating of the acreage figures in particular is unlikely to have been sufficiently 
thorough). 
 The publication of hemp and flax output figures was resumed in 1909, following the 
creation of the Ufficio di statistica agraria (Federico, 1982, p. 15).  Sown acreage, yield, and output 
figures were compiled together, and the intrinsic quality of the data seems relatively high.  As noted 
above, the same organization badly underestimated the output of cocoons; but the cocoon figures 
were not anchored by readily observable acreages and yields, and their error does not reflect on the 
figures for more conventional crops.  The acreage and output figures in cols. 1, 4, 6 and 9 are the 
contemporary estimates appearing in the Notizie periodiche, e.g., 1910-11, no. 4, pp. 93-94, 
1913-14, no. 5, pp. 83-84, 1914-15, no. 12, pp. 242-243 (noting the reduction of the hemp output 
figure for 1913 from the previously reported 95,000 tons to 90,000 tons).  The yield figures were 
not published; those in cols. 2 and 7 are calculated from the reported outputs and acreages (dividing 
output in both 1909 and 1910 by the single acreage figure for 1909-10). 
 The output figures for 1909-13 transcribed in cols. 5 and 10 are those appearing in the 
Sommario, p. 109; the notes to the table (p. 12) indicate that they were revised on the basis of the 
1929 cadaster.  The revision involved a 4% reduction for hemp, and a 35-40% reduction for flax; its 
origin could not be traced, and the logic of such a retrospective correction is far from clear. 
 
H05.03  International trade:  fiber 

 Table H.16 summarizes the international trade in hemp, linen, jute, and related 
products.  Only a minor subset of the figures in that table are obtained directly as the difference 
between reported imports and reported exports:  the disaggregation by product and fiber in the 
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Movimento commerciale is nearly adequate only towards the end of the period at hand, and most of 
the present figures involve a somewhat tentative decomposition of the available data. 
 The present figures ignore the trade of the Roman provinces, as the available data for the 
extended Papal States of the 1850s are here no guide to the trade of the rump (deprived of the main 
hemp-producing areas) relevant to 1861-70.  The present figures instead make use of the evidence 
on the trade of the Venetian provinces available in Glazier (1966), pp. 181, 187, 189, 195, 
201.  These Venetian data cover all fibers together, and are disaggregated only into crude fiber, 
string and rope, yarn, and cloth; moreover, they cover only 1861-65, and in the estimates described 
below the trade of the Venetian provinces in 1866 is always assumed equal to that in 1865. 
 The data in the Movimento commerciale report quintals or kilograms (occasionally 
misidentifying the actual unit, as noted below).  All the calculations described here are performed 
on whole quintals; Table H.16 presents the results rounded to the nearest ton.  The present section 
details the derivation of cols. 1 - 9, covering trade in raw fiber, tow, and combed fiber; trade in 
manufactures is considered below. 
 Cols. 1 - 4 refer to the trade in raw fiber; cols. 5 - 6, to the trade in tow.  For some two 
decades from 1861, the Movimento commerciale counted all crude vegetable fibers (other than 
cotton) in a single comprehensive category.  Hemp and flax were separated out from 1881 for 
imports and 1882 for exports; jute, from 1884 for imports and 1886, apparently, for exports; and 
vegetable horsehair, from 1896.  This last good was used to stuff furniture, and is irrelevant to the 
present estimates for the textile industry (Enciclopedia italiana, vol. 11, p. 901); it is separately 
estimated here in order to define the residual to be allocated among the various textile fibers.  The 
remaining unspecified fibers in the residual category seem instead to have consisted primarily of 
hemp-like fibers used for string and rope (Peglion, 1917, pp. 63-64; the Atti C.C.V.D. 1911-12, 
p. 198, suggests that these other fibers were also stuffing material, but their high unit value tends to 
confirm Peglion’s interpretation).  Tow (of hemp and flax together) is separately counted in 
1861-77, and again in 1898-1913; in 1878-97, it was apparently counted as crude fiber.  Green 
plants were also separately counted in 1861-77; the category then disappears, and only the later 
directories explicitly indicate that such items were counted as unspecified wood and wood products 
(royal decree n. 400 of Dec. 9, 1900). 
 The Movimento commerciale thus directly yields the vegetable horsehair figures in col. 1 for 
1896-1913 (category 286 in 1913), the raw jute figures in col. 2 for 1886-1913 (category 284 in 
1913), and the flax figures in col. 3 for 1898-1913 (category 281 in 1913); the figures for hemp (and 
the like) in col. 3 similarly sum over the reported data for hemp on the one hand, and unspecified 
fibers on the other, for 1898-1913 (categories 279 and 287 in 1913).  The hemp and flax tow figures 
for 1898-1913 in cols. 5 - 6 also directly transcribe the Movimento commerciale figures for the tow 
of both these fibers together (category 283 in 1913), on the simple assumption that gross imports 
consisted of flax, and gross exports of hemp. 
 The net imports of tow in cols. 5 - 6 are here estimated first.  The figures for 1861-77 are 
transcribed from the Movimento commerciale, attributing gross imports to flax and gross exports to 
hemp, as in 1898-1913; no attempt is made to allow for the trade of the Venetian (or Roman) 
provinces.  Net (and gross) imports of flax tow appear to have equaled only a few dozen tons both 
in 1873-77 and in 1898-1902; in 1878-97, for simplicity, they are here set equal to gross imports of 
raw flax (and tow) up to a uniform maximum of 40 tons p. a.  Net exports of hemp tow appear to 
instead to have been substantial; as estimated, they averaged 13.6% of aggregate gross exports of 
tow and raw fiber (ignoring green plants) in 1873-77, and 6.2% of the corresponding aggregate 
gross exports (of tow and raw hemp, flax, jute, and unspecified fibers, including vegetable 
horsehair) in 1898-1902.  The present estimates for 1878-97 are obtained by multiplying the 
aggregate reported exports of raw fiber, which include tow, by a declining share obtained as the 
linear interpolation of .136 in 1877 and .062 in 1898. 
 The net imports of raw jute in col. 2 are estimated next.  The language of the Movimento 

commerciale suggests that jute exports were separately counted from 1886, even though there were 
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none in that year.  In 1884-85, net imports of raw jute are estimated as reported imports, less 74% 
(as in 1886-90) of the reported exports of jute and unspecified fibers.  On the basis of these 
estimates, in 1884-85 net imports of jute averaged 58% of the net imports of jute and unspecified 
fibers together; in 1881-83, the net imports of jute are accordingly estimated as 58% of the net 
imports of jute and unspecified fibers (in 1881, when the Movimento commerciale reports the gross 
imports of jute and unspecified fibers but not the corresponding gross exports, their net imports are 
themselves estimated as 97.6% of gross imports, as in 1882-83). 
 These estimates ignore the footnotes in the Movimento commerciale indicating that gross 
imports of raw jute equaled 4,800 tons in 1882 and 5,700 tons in 1883.  In the absence of significant 
gross exports (c. 100 tons p. a. for jute and unspecified fibers together), these figures appear to be 
far too high:  not only because they leave an implausibly small residual to the other fibers (in 
comparison to the disaggregated figures for later years), but because they imply a nonsensical 
pattern of trade.  Given the breakdown among source countries indicated for those years, indeed, 
one would have to believe not only that jute then dominated the imports from France and Britain, 
but that a fair amount of the fiber imported from Algeria was reexported jute rather than Algeria’s 
native vegetable horsehair. 
 In 1861-80, the Movimento commerciale reported only the aggregate imports, and exports, 
of non-cotton vegetable fiber (separating out tow in 1861-77).  In these years, the net imports of raw 
jute in col. 2 are estimated as a percentage of those gross imports (excluding tow, as estimated in 
1878-80, and ignoring green plants, to maintain a homogeneous base).  That percentage is set equal 
to zero in 1861-69, as the first processing plant apparently dates from 1870 (Trombini, 1883, p. 6; 
Lanino, 1916, vol. 2, p. 102); it is then allowed to rise linearly (by some .04 p. a.) to interpolate the 
figure of 49% in 1881 implied by the estimates for that year. 
 The net imports of vegetable horsehair in col. 1 are estimated next.  In 1881-95, these are 
estimated as 79% of the net imports of unspecified fibers other than jute, by analogy to the mix in 
1896-1900.  In 1881-85, the net imports of unspecified fibers other than jute are themselves 
estimated by deducting the component here attributed to jute.  In 1884-85, therefore, the figures in 
col. 1 are 79% of the gross imports of unspecified fibers (which exclude jute), less 79% of 26% of 
the corresponding gross exports (which include jute); in 1882-83, they are 79% of 42% of the net 
imports of unspecified fibers including jute; and in 1881, proceeding as above, they are 79% of 42% 
of 97.6% of the gross imports of unspecified fibers including jute. 
 In 1861-80, the net imports of vegetable horsehair are estimated as a constant share of the 
difference between the (aggregate) gross imports of crude non-cotton vegetable fiber (excluding 
tow, as estimated in 1878-80, and ignoring green plants in 1861-77, as above), and the net imports 
attributed to jute.  The above estimates for 1881 set that share at 55%; ignoring the Venetian (and 
Roman) provinces, the figures in col. 1 for 1861-80 are accordingly obtained as the gross imports of 
crude fiber (and tow) reported by the Movimento commerciale, times 55%, times a share that 
declines by some .04 p. a. from 100% in 1861-69 to 51% in 1881.  In 1863, exceptionally, the net 
import figure obtained by this procedure (1,169 tons) is replaced by a direct estimate of 545 tons, 
close to that of neighboring years.  Since most gross imports in that year were from France and the 
United Kingdom, one can readily believe that they consisted largely of flax; and a temporary 
shortfall of domestic flax supplies is more likely than a temporary shortfall of domestic supplies of 
horsehair and the like, or of a sharp burst in demand unrelated to the construction cycle (which the 
series in col. 1 otherwise follows relatively closely, with cyclical lows in the late 1860s, the late 
1870s, and the later 1890s). 
 The net imports of raw flax and raw hemp (and the like) in cols. 3 - 4 are estimated last.  In 
1882-97, the estimated net imports of raw flax are the figure obtained from the data in the 
Movimento commerciale (for raw fiber and tow), less the estimated net imports of tow.  In 1882-97, 
similarly, the estimated net imports of raw hemp (and the like) are the figure obtained from the data 
for raw hemp (and tow), minus the estimated net imports of tow, plus the estimated net imports of 
hemp-like fiber counted as unspecified fiber.  This last component equals the difference between 
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the gross imports and gross exports of unspecified fiber, excluding the estimated net imports of 
vegetable horsehair in 1882-95, the estimated net imports of raw jute in 1882-83, and the estimated 
gross exports of raw jute in 1884-85. 
 In 1861-81, net imports of flax and hemp (and the like) are first estimated together.  This 
joint series is obtained as the aggregate reported imports of raw fiber (summing over hemp, flax, 
and the residual in 1881) minus the corresponding aggregate reported exports, plus the net imports 
of green plants with a weight of 0.1 (Enciclopedia italiana, vol. 8, p. 673, vol. 21, p. 217, Sessa, 
1930, pp. 19, 43; also Peglion, 1917, pp. 30, 35) in 1861-77, plus the net imports of the Venetian 
provinces in 1861-66, minus the estimated net imports of alien material included in the original data 
(vegetable horsehair and jute in 1861-81, and tow in 1878-81).  The fiber content of green plants is 
included to improve the early estimates, at the cost of reducing their comparability to later ones; the 
impact of this correction is in any case minor, as the net trade in that fiber content never exceeded 
150 tons (of exports, in 1862-63), and was usually well under that. 
 The final step is the disaggregation of these joint net imports to obtain the fiber-specific 
figures in cols. 3 and 4.  The joint gross imports estimated as the gross imports of all fiber reported 
by the Movimento commerciale (including 10% of the green plants in 1861-77, and deducting tow 
in 1878-81) minus the net imports of jute and vegetable horsehair display a rising trend and a cycle 
analogous (by construction) to that of the vegetable horsehair imports, save for a strong spike in 
1863 (which reflects both the high reported imports in that year, and the cap placed on the imports 
of vegetable horsehair, as detailed above).  Since gross imports of raw flax were negligible in 
1881-82, they were plausibly negligible in earlier years as well, again with the exception of 1863; 
by the same token, it is reasonable to assume that gross imports of hemp-like fibers for rope-making 
followed the construction cycle, and did not display a sharp peak in 1863 (not least because a 
shortfall in domestic hemp supplies should have reduced exports rather than increased imports, even 
allowing for the imperfect substitutability between the domestic and imported fiber).  Very 
tentatively, therefore, net imports of flax are estimated directly at 1,000 tons in 1863, and -300 tons 
p. a. in 1861-62 and 1864-81, as suggested by the above estimates for 1882 ff.; net imports of hemp 
are estimated as a residual. 
 This disaggregation of the joint net imports of flax and hemp make no use of the figures for 
the Venetian provinces.  The latter imported 2-3,000 tons of fiber p. a., and exported 1-2,000 tons; 
again, the region’s pattern of production suggests that imports were mainly flax, and exports mainly 
hemp (e.g., Annuario 1881, pp. 238-239).  Since these high gross imports do not continue after 
1866, even though raw fibers were imported essentially duty-free, they were plausibly obtained 
from neighboring, flax-rich Lombardy (ibid.) rather than from other countries; indeed, the sharp 
drop in Venetian imports in 1863 is consistent with the present hypothesis of a poor flax harvest in 
the Kingdom in that year.  The Venetian provinces’ high imports of flax, which are here neglected, 
would thus offset high exports from the Kingdom which are similarly neglected; since these figures 
cancel at the level of the geographic unit of concern here, the present fiber-specific estimates seem 
appropriate to Italy within its borders of 1913. 
 Cols. 7 - 9 refer to the trade in combed fiber.  Combed fiber was always separately identified 
in the international trade statistics, but a disaggregation by fiber is available only from 1907.  In 
1907-13, accordingly, the Movimento commerciale directly yields the combed jute figures in col. 7 
(category 285 in 1913), the combed flax figures in col. 8 (category 282 in 1913), and the separate 
figures for hemp and unspecified fibers (categories 280 and 288, respectively, in 1913) which are 
here combined in col. 9.  In this period, hemp and unspecified fibers accounted for 16% of gross 
imports and virtually 100% of gross exports; flax accounted for the other 84% of gross imports, and 
trade in jute was negligible.  In 1882-83, on the other hand, footnotes in the Movimento 

commerciale indicate that jute then dominated the combined gross imports of combed fiber, most of 
which were in fact obtained directly from British Asia. 
 The net (and gross) imports of combed jute in col. 7 are here estimated first.  In 1861-69, 
they are assumed negligible, as the jute-processing industry was not yet established in Italy.  In 
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1870-88, they are estimated as the sum of the gross imports of combed fiber from British Asia and 
Great Britain, and half of those from France.  In 1889-1906, combed jute imports are again 
considered negligible:  none of these fibers were obtained directly from British Asia, and judging 
from the disaggregated data for 1907-08 fibers other than jute dominated even the c. 100 tons 
occasionally obtained from France and Britain after the turn of the century. 
 The net imports of combed flax in col. 8 and the net imports of combed hemp and the like in 
col. 9 are estimated next.  By analogy to the pattern of trade after 1907, in 1861-1906 net (and 
gross) imports of combed flax are estimated as 84% of the gross imports of combed fiber net of 
those assigned to jute; net imports of combed hemp and the like are estimated as 16% of the gross 
imports of combed fiber net of those assigned to jute, less 100% of the gross exports of combed 
fiber.  The trade of the Venetian (and Roman) provinces is ignored. 
 
H05.04  International trade:  manufactures 

 In Table H.16, cols. 10 - 19 refer to the trade in manufactures. 
 Cols. 10 - 12 refer to the trade in yarn.  Spun jute was separately identified in the Movimento 

commerciale from 1866 (categories 299-302 in 1913); while these fiber-specific data exclude dyed 
simple jute yarn in 1879-87 and doubled jute yarn in 1878-88, the earlier and subsequent data 
suggest that the omission was negligible.  In 1866-1913, accordingly, col. 10 transcribes the net 
imports of spun jute so identified in the Movimento commerciale.  The present figures for 1861-65 
assume that a quantity equal to that imported in 1866 was imported in those years as hemp; this 
assumption is warranted because jute was not separately mentioned in the commodity list attached 
to the 1859 Piedmontese tariff (law n. 3493 of July 9, 1859).  In 1878, the disaggregation in the 
Movimento commerciale is extremely limited; the present figure for that year is taken from the 
retrospective data published in 1882. 
 In 1861-82, the Movimento commerciale did not distinguish between linen and hemp 
yarn.  In 1883-1913, it distinguished between linen and hemp yarn in the case of simple grey and 
bleached yarn (categories 291 and 293 for linen, and categories 292 and 294 for hemp, in 1913), 
which fortunately dominated aggregate trade; linen and hemp yarn continued to be counted together 
in the case of simple dyed yarn (category 295 in 1913), save for a brief hiatus (1893-1906, but with 
trade recorded only in 1897 and 1904-05), of doubled yarn (categories 296-298 in 1913), and of 
sewing thread (categories 303-304 in 1913).  Moreover, as noted, the linen and hemp figures 
include jute, albeit in apparently negligible quantities, in the case of simple dyed yarn in 1879-87 
and of doubled yarn in 1879-88; and the distinction between linen and hemp yarn on the one hand 
and jute yarn on the other in 1878 appears only in subsequent retrospectives. 
 While both the 1859 and 1887 tariffs counted string as rope, the 1878 tariff counted it as 
doubled thread (law n. 3494 of July 9, 1859, royal decree n. 4420 of June 13, 1878, and royal 
decree n. 5084 of November 17, 1887).  To allow for this heterogeneity in the data, a preliminary 
correction to the data disaggregates the reported imports and exports of grey and bleached doubled 
yarn (of linen, hemp, and jute) in 1878-88.  One third of those imports in 1878-87 and one sixth in 
1888, and two thirds of those exports in 1878-87 and one third in 1888, are here deducted from yarn 
and added to rope.  These percentages are suggested by the volume of traded doubled yarn to 1877 
and from 1889, and of traded rope under 2 millimeters thick from 1889; the 1888 data for doubled 
yarn are also corrected, albeit by half as much as the earlier figures, as the 1878 tariff remained in 
force through the first few months of that year. 
 In 1883-1913, linen dominated the fiber-specific yarn imports, accounting for 95% of them 
in 1883-87 and 98% in 1909-13; hemp similarly dominated the corresponding exports, accounting 
for 94% of them in 1883-87 and 98% in 1909-13.  Since the residual is then small enough that 2-5% 
of it is the equivalent of no more than a couple of dozen tons, the corresponding gross imports are 
here attributed entirely to linen, and the gross exports entirely to hemp.  In 1883-1913, therefore, the 
linen yarn figures in col. 11 are the net imports of linen yarn (categories 291 and 293 in 1913, and 
category 295 when disaggregated) plus the gross imports of linen and hemp yarn (categories 295, 
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except when disaggregated, 296-297, corrected as above to exclude string in 1883-88, 298, and 
303-304 in 1913), and the hemp yarn figures in col. 12 are the net imports of hemp yarn (categories 
292 and 294 in 1913, and category 295 when disaggregated) minus the gross exports of linen and 
hemp yarn (as before); the occasional small admixture of jute noted above is ignored. 
 In 1861-1882, the present estimates assign 5% of gross imports and 93% of gross exports to 
hemp, and the residual to linen (again ignoring the occasional small admixture of jute noted above), 
as suggested by the disaggregated data and estimates for 1883-86.  Aggregate gross imports and 
gross exports are those reported in the Movimento commerciale (with those for 1878 taken from the 
retrospect published in 1882), corrected to exclude string in 1878-82 and the imported tonnage 
assigned to jute yarn in 1861-65, and to include the imports and exports of the Venetian provinces 
in 1861-66.  The sudden increase in (hemp) yarn exports in 1878 is surprising; but since the 
increase is in the exports of simple yarn, it does not appear to be a statistical artifact attributable to a 
reclassification from a different category. 
 Col. 13 refers to the net imports of string, rope, and nets of hemp and the like (categories 
289-290 and 305 in 1913); these exclude the string and rope of esparto grass and the like, 
considered products of wood and the like (category 572 in 1913).  The present figures are obtained 
directly from the data for rope and nets (of hemp and the like) in the Movimento commerciale, 
excluding the separately identified ropes of esparto grass and the like in 1861-77 (then counted with 
hemp and linen, even though the grass itself, as in later years, was counted with wood and wood 
products).  The only corrections are the addition of the data for the Venetian provinces in 1861-66, 
and of the string counted as doubled yarn in 1878-88 (estimated as described above). 
 Cols. 14 - 16 refer to the trade in cloth, defined to include ribbons, lace, and the like 
(including rugs, separately identified to 1877).  In the Movimento commerciale, cloth is increasingly 
disaggregated by fiber.  Jute cloth in particular appears to have been adequately identified from 
1879 on (categories 306-308 in 1913); the net import figures for 1879-1913 in col. 14 are 
accordingly obtained directly from the Movimento commerciale. 
 In 1892-1913, the Movimento commerciale separated hemp from linen in the case of grey, 
bleached, and dyed cloth (categories 309-314 for linen and 315-320 for hemp in 1913), which 
fortunately dominated the trade in hemp and linen cloth, but not in the case of printed or waterproof 
cloth, ribbons, lace, and such like (categories 321-339 in 1913).  Over these years, the present net 
import figures for linen cloth in col. 15 are obtained from the linen-specific data, to which are added 
95% of the gross imports and 25% of the gross exports of the unspecified residual; those for hemp 
cloth in col. 16 are similarly obtained from the hemp-specific data, to which are added 5% of 
unspecified imports and 75% of unspecified exports.  These percentage distributions of the 
unspecified imports and exports are patterned on those observed for the fiber-specific imports (95% 
linen in 1892-96 and 94% linen in 1909-13) and exports (34% linen in 1892-96 and 17% linen in 
1909-13). 
 In 1879-91, the Movimento commerciale did not distinguish hemp from linen cloth.  Over 
these years, the figures in cols. 15 and 16 are obtained on the assumption that linen accounted for 
95% of the joint imports of hemp and linen cloth, and for 34% of their joint exports, as suggested 
by the present estimates for 1892-96; the residual is attributed to hemp. 
 In 1878, the Movimento commerciale groups jute, linen, and hemp cloth without regard to 
fiber; the present estimates disaggregate total imports and total exports among jute, linen, and hemp 
in the proportions yielded by the present estimates for 1879 (c. 51.1% of imports to jute, 46.5% to 
linen, and 2.4% to hemp; c. 29.8% of exports to jute, 23.9% to linen, and 46.4% to hemp). 
 In 1861-77, jute cloth seems only imperfectly separated from linen and hemp.  Jute cloth 
exports appear at low levels in 1875; jute cloth imports appear as a separate category in 1864, 
following the trade treaty with France (these are typically reported only as values, here converted to 
quantities on the basis of the unit value for the same stuff in the same year, or the first subsequent 
year for which it is reported).  In point of fact, however, most jute cloth seems to have been counted 
as cloth to be used as packing material (which from 1870 is often explicitly indicated to include jute 
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as well as other fibers, on both the import and the export side), or as the lowest generic grade of 
hemp and linen cloth (plain cloth with less than six warp threads per half centimeter:  packing cloth 
seems to have been counted here before it was separately identified, and even later the sum of these 
two categories seems more stable than its components). 
 In 1877, specifically, the assumption that jute cloth represented 51.1% of aggregate imports 
implies that 66% of the imports of packing cloth and lowest-grade generic cloth consisted of jute 
(for a jute total of 1,681 tons, against 88 tons identified as such); similarly, the assumption that jute 
cloth represented 29.8% of aggregate exports implies that 32% of the exports of packing cloth and 
lowest-grade generic cloth consisted of jute (for a jute cloth total of 148 tons, against just one 
identified as such).  In 1861-77, accordingly, the gross imports of jute cloth are estimated as the 
reported amounts, plus 66% of the reported imports of packing cloth and lowest-grade generic 
cloth.  Since jute cloth exports in the infancy of the domestic jute industry were most likely to be 
reexports, they seem better related to jute imports than to aggregate exports of low-grade cloth; by 
analogy to the figure obtained for 1877, jute cloth exports are estimated as 8.8% of the 
corresponding imports.  The figures in col. 14 are the difference between these estimated imports 
and exports. 
 The corresponding estimates for linen and hemp cloth in cols. 15 and 16 are obtained from 
the aggregate imports and exports of jute, linen, and hemp cloth reported by the Movimento 

commerciale in 1861-77 (including a further small quantity of imports estimated as the reported 
aggregate value divided by the unit value for the same stuff in 1864-77), with the addition of the 
imports and exports of the Venetian provinces in 1861-66.  The gross cloth import and export flows 
are then reduced by the quantities assigned to jute; as in 1879 ff., linen is assigned 95% of the 
residual imports and 34% of the residual exports, and the balance is assigned to hemp. 
 Cols. 17 - 19, finally, refer to the trade in finished (sewn) goods.  The Movimento 

commerciale never distinguished final goods by the component fiber; the present disaggregated 
estimates are accordingly based on the available disaggregation by commodity, duty, or weave.  In 
1913, the Movimento commerciale separately identified sacks (category 340), household and 
personal linen (categories 341-343), tarpaulins (category 344), and other sewn objects (category 
345).  Sacks, separately identified from 1896, were far and away the dominant item in both imports 
and exports; imports appear to have consisted primarily of jute and exports of hemp, though jute 
exports also appear to have become significant at the very end of the period at hand (Atti C.C.V.D. 

1909-10, pp. 435-436, 1913-14, p. 192, noting also the sharp increase in jute cloth exports in 1912 
and 1913).  Aggregate imports of finished goods show a sharp increase in 1896, apparently because 
sacks imported full of other goods were included in the import data from October 7, 1895, when 
duty started to be paid on such sacks as well as on empty ones (royal decree n. 574 of Sept. 10, 
1895, arts. 3 and 10; note the lack of parallel language in the royal decree n. 5084 of Nov. 17, 
1887).  Since there is no parallel discontinuity on the export side, it would seem that exports of used 
(full) sacks continued to be ignored.  The lack of evidence on such flows is distressing, as sacks 
appear to have been repeatedly re-used (Relazioni tessili, p. 257). 
 The present net import figures in cols. 17 - 19 are constructed on the basis of very simple 
assumptions, and with no attempt to allow for the neglected imports (through most of 1895) or 
exports (over the full period) of full sacks.  Hemp is attributed all of the recorded exports (including 
those of used clothes and linen, separately identified to 1877), save only one quarter of the exported 
sacks in 1911 and one half of them in 1912-13, assumed to consist of jute, and none of the reported 
imports.   
 In 1896-1913, imported sacks (and the share of exported sacks in 1911-13 noted above) are 
attributed entirely to jute; the comparatively minor other imports are attributed entirely to linen (no 
exception is made for tarpaulins, separately identified from 1904:  their high unit value suggests that 
they were not made of jute, and significant imports of hemp products seem unlikely). 
 In 1861-77, imports were disaggregated by duty or weave.  In 1861-69, jute is assigned the 
(new and used) imports made of cloth with under six warp threads per half centimeter; most of 
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these paid duty at between 10 and 23 lire per quintal, though a few were exempt by special 
dispensation.  Other imports in 1861-69 are assigned to linen; these were either exempt, or paid 
duty at much higher rates.  In 1870-77, jute is similarly assigned the (new and used) imports paying 
10 to 23 lire per quintal in duty, and other imports are assigned to linen. 
 In 1878-95, imports were not usefully disaggregated at all, and the present allocation 
between jute and linen is based largely on the experience  of other years.  In 1873-77, the above 
estimates assign 46% of total imports to jute.  The comparable figure for 1896-1913 is 48%; it is 
obtained as the ratio of imported empty sacks to imported empty sacks and other goods, with empty 
sacks identified as those paying a duty other than 100 lire per ton until they are identified as such 
(e.g., Movimento commerciale 1896, p. 302, 1907, p. 138). 
 In 1896-1913, the imports of empty sacks varied much more than those of other goods; and 
it is reasonable to assume that the same was true in 1878-95, by analogy, because imports other than 
sacks would be stabilized by a larger component of consumer goods, and because in 1888-95 the 
average duty paid per ton of sacks and linen was much closer to the low rate paid by sacks when 
joint imports were high than when they were low.  Unfortunately, in 1888-95 the range of duties 
paid by goods other than sacks was too broad to allow one usefully to estimate the disaggregation 
pursued here on the basis of the average duty alone; and in 1878-87 the average duty seems to 
contain no useful information at all, as over many years all imports seem to have paid the same 
duty. 
 The present estimates for 1878-95 in cols. 17 and 18 are obtained by assigning imports to 
linen at the following marginal rates:  72.5% of the first 200 tons of imports; 50% of the tons 
between 200 and 400; 25% of the tons between 400 and 600; and 10% of the tons above 600.  In 
1895, these rates are applied to 782 tons of total imports, obtained as the 1,432 tons of reported 
imports less an allowance of 650 tons for full sacks imported over the last 2.75 months of the year 
(extrapolated from the 2,794 tons of sacks paying duty of 100 lire per ton in 1896).  The residual is 
assigned to jute; excluding the presumed imports of full sacks in 1895, jute averages 46% of total 
imports in 1878-95. 
 
H05.05  Industrial structure 

 The structure of the hemp, linen, and jute industries is here summarized by equations which 
allow for input-output relationships and international trade, but ignore inventory movements. 
 The structure of the hemp industry is here summarized by equations (1)-(5); they are derived 
from the detailed description of the production process provided by Sessa (1930).  The fibers 
contained in the plants were separated out, and sorted, on-farm; about 90% of the harvested fiber 
was suitable for combing, and 10% was sorting waste (p. 15).  The superior raw fiber and the 
sorting waste were separately baled, and shipped to the manufacturers (p. 25).  Superior fiber 
yielded 40% of its weight in (squared-off) combed fiber, and a total of 53% in tow (6% as cutting 
waste, 45% as combing waste proper, and 2% as squaring waste; p. 75).  Sorting waste also yielded 
varying amounts of tow suitable for carding, depending on its quality; the range of breaker losses 
indicated by Sessa suggests an average yield of 87% (p. 77). 
 Allowing for international trade, these relationships reduce to  
 
   (1)  HC = .40(.9HR + HRm) 
   (2)  HT = .87(.1HR) + .53(.9HR + HRm). 
 
HC represents the output of combed fiber; it equals the combing yield (40%) times the consumption 
of superior raw fiber.  That consumption is calculated as 90% of the total fiber harvested (HR), plus 
the net imports of raw fiber (HR

m, corresponding to Table H.16, col. 4); because raw fiber was 
sorted prior to being baled, the traded raw fiber is reasonably assumed to have consisted entirely of 
the superior stuff suitable for combing.  HT represents the output of tow (suitable for carding); it 
equals 87% of the sorting waste (calculated as 10% of the total fiber harvested HR), plus 53% of the 
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consumption of superior raw fiber, calculated as in equation (1). 
 Sessa also indicates the weight losses in spinning combed fiber and tow, both in the normal 
way and in the abbreviated (gillspinning) process used primarily for tow (pp. 77, 79); his figures 
suggest average weight losses of 7% in spinning combed fiber, and 16% in (carding and) spinning 
tow.  Again allowing for international trade, these relationships yield 
 
   (3)  HS = .93(HC + HC

m) + .84(HT + HT
m). 

 
HS represents the output of spun fiber; it equals 93% of the consumption of combed fiber, 
calculated as output (HC) plus net imports (HC

m, corresponding to Table H.16, col. 9), plus 84% of 
the consumption of tow (suitable for carding), again calculated as output (HT) plus net imports 
(HT

m, corresponding to Table H.16, col. 6 on the assumption that the shares of sorting waste and 
carded tow in international trade were negligible or at least offsetting). 
 Sessa indicates weight losses in the manufacture of string, rope, and cloth in the 
neighborhood of 4% (pp. 83-85, 105; the Relazioni tessili, p. 245, indicates a 6% weight loss in 
weaving, against 3% indicated by Sessa).  Allowing for international trade, this coefficient yields 
 
   (4)  HW = .96(HS + HS

m). 
 
HW represents the output of string, rope, and cloth; it equals 96% of the consumption of spun fiber, 
calculated as output (HS) plus net imports (HS

m, corresponding to Table H.16, col. 12). 
 Neglecting weight losses in further transformation (of cloth into tarpaulins, sacks, and the 
like; string and rope are already final goods), the consumption of final goods (HF) is simply the 
sum of the output of string, rope, and cloth (HW), their net imports (HW

m, corresponding to Table 
H.16, col. 13 plus col. 16), and the net imports of finished sewn goods (HG

m, corresponding to 
Table H.16, col. 19): 
 
   (5)  HF = HW + HW

m + HG
m. 

 
As noted above, the reported net imports of finished sewn goods ignore sacks traded full of other 
goods; the net flow of such sacks may be presumed negligible on the import side, but not on the 
export side.  Final consumption thus remains gross of the sacks used to bag domestic goods for 
export; such bagging is accordingly considered a form of domestic consumption (albeit a 
destructive one, that did not allow the sacks’ re-use). 
 Since net imports are known, these five independent equations contain six unknowns (the 
five outputs HR, HC, HT, HS, and HW, and final consumption HF); as usual, therefore, information 
on the value of any one of these unknowns will allow one to solve the equations for the value of the 
others. 
 The structure of the linen industry is similarly summarized by equations (6)-(10), which 
again draw on the information provided by Sessa (1930).  His description of the combing process 
indicates yields in (squared-off) combed fiber ranging from 33 to 60%, with tow ranging from 62 to 
37%, and a 3 to 5% loss (p. 57).  Domestic flax presumably included some sorting waste; moreover, 
it was generally of poor quality (p. 42), while that traded internationally was no doubt above 
average. 
 Allowing flax a proportion of sorting waste (with a corresponding yield in tow) similar to 
that of hemp, the production of combed fiber and tow is here very tentatively defined by 
 
   (6)  LC = .40(.9LR) + .53LR

m 
and   (7)  LT = .87(.1LR) + .55(.9LR) + .44LR

m. 
 
LC represents the output of combed fiber; it equals the estimated combing yield of domestic fiber 



 101 

(40%) times the corresponding input (90% of output LR, allowing for sorting waste), plus the 
estimated yield of imported fiber (53%) times net imports (LR

m, corresponding to Table H.16, 
col. 3, again assuming that all imported raw fiber was suitable for combing).  LT represents the 
output of tow; it is estimated as 87% of the sorting waste (10% of output LR), plus 55% of the 
domestic fiber combed (.9LR, as above), plus 44% of the imported fiber combed (LR

m).  Together, 
equations (6) and (7) imply combing losses of 5% for domestic fiber, and 3% for imported fiber.  
For simplicity, the unit yields are held constant over time:  no attempt is made to allow for the 
possibly different yields of imports and exports, or for changes in the average quality of the 
domestic fiber (these changes are in any case moot, as the reduction in acreage and output suggests 
an improvement, and the growing stress on seed a deterioration). 
 Sessa indicates weight losses in spinning ranging from 10 to 17% for combed fiber, and 20 
to 25% for tow (p. 79).  Allowing for international trade, the output of spun linen (LS) is here 
defined by 
 
   (8)  LS = .865(LC + LC

m) + .775(LT + LT
m) 

 
where LC

m represents the net imports of combed fiber (Table H.16, col. 8) and LT
m the net imports 

of tow (Table H.16, col. 5). 
 Letting LW represent the output of linen cloth, and again assuming a 4% weight loss, 
 
   (9)  LW = .96(LS + LS

m) 
 
where LS

m represents the net imports of spun linen (Table H.16, col. 11). 
 Letting LW

m
 represent the net imports of cloth (Table H.16, col. 15) and LG

m the net imports 
of finished goods (Table H.16, col. 18), and again neglecting weight losses, the consumption of 
final goods LF is given by 
 
   (10)  LF = LW + LW

m + LG
m. 

 
 Since net imports are known, as before, these five independent equations contain six 
unknowns (the five outputs LR, LC, LT, LS, and LW, and final consumption LF); once again, 
therefore, information on the value of any one of these unknowns will allow one to solve the 
equations for the value of the others. 
 The structure of the jute industry is summarized by equations (11)-(14).  No jute was 
produced in Italy; a 2-2.5% weight loss from raw jute to textile indicated in the Relazioni tessili, 
p. 255.  Distributing that weight loss over combing, spinning, and weaving, jute processing is here 
represented by 
 
   (11)  JC = .99(JR

m) 
   (12)  JS = .995(JC + JC

m) 
   (13)  JW = .99(JS + JS

m) 
 
where JC, JS, and JW represent the output of combed jute (and tow), yarn, and cloth, respectively, 
and JR

m, JC
m, and JS

m represent the net imports of raw fiber, combed fiber, and yarn (Table H.16, 
cols. 2, 7, and 10), respectively.  For simplicity, all spun jute is here assumed to have been 
transformed into cloth; combed jute and tow are aggregated, as the overall weight losses were too 
small to allow meaningful distinctions in yields. 
 Again neglecting further weight losses, the final consumption of jute goods (JF) is defined 
by 
 
   (14)  JF = JW + JW

m + JG
m 
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where JW

m
 and JG

m represent the net imports of jute cloth and finished goods (Table H.16, cols. 14 
and 17), respectively.  As in the case of hemp, final consumption is here defined to include both the 
sacks imported full of other goods (counted by the Movimento commerciale over the latter part of 
the period at hand, and to be estimated in earlier years) and the sacks exported full of other goods 
(about which no information is available at all); the bagging of domestic goods for export is thus 
again considered a (destructive) form of domestic consumption. 
 Since net imports are known, these four independent equations contain only four unknowns 
(the three outputs JC, JS, and JW, and final consumption JF); they can accordingly be solved with 
the available information. 
 
H05.06  Aggregate output and consumption 

 The (rounded) estimates of the output and final consumption of jute goods are presented in 
Table H.17, cols. 1 - 4.  Since no jute was produced in Italy, these estimates are based entirely on 
the trade statistics and the relationships summarized by equations (11)-(14) above. 
 The output of combed jute (col. 1) is estimated from the net imports of raw jute; that of jute 
yarn (col. 2), from the output and net imports of combed jute.  To offset likely inventory 
movements, the estimated net imports of raw and combed jute in Table H.16, cols. 2 and 7 are 
shifted forward one third of a year.  The early path of the resulting yarn output series fits not only 
the reported birth date of the industry incorporated by the present estimates of fiber imports, but the 
reported surge around 1880.  Trombini (1883), p. 6, indicated a raw jute consumption of 800 tons in 
1879 and 3,000 tons in 1881, with 4,500 expected in 1882; the present series follows this path with 
a short lag, as if Trombini’s figures for 1881-82 indicated annual rates achieved by year-end rather 
than actual annual totals. 
 The output of jute cloth (Table H.17, col. 3) is estimated from the output and net imports of 
jute yarn; the final consumption of jute (col. 4), from the output of cloth and trade in cloth and 
finished goods (sacks).  As noted, the estimates of final consumption include sacks imported full of 
other goods, which are covered by the estimated net import series in Table H.16, col. 17 only from 
early October 1895.  In 1861-95, therefore, the figures in that series are augmented by estimates of 
the neglected imports of full sacks. 
 The latter estimates are transcribed in Table H.17, col. 5.  They are calculated for simplicity 
as .0006 times Italy’s combined gross imports of wheat and coal, as reported in the Sommario, 
pp. 159-160; the figure so obtained for 1895 is then reduced by the allowance of 650 tons of full 
sacks imported over the last few months of the year and already included in Table H.16, col. 17.  
The above coefficient is based on the evidence for 1896 ff., with imports of full sacks identified 
initially as the sacks paying duty of 100 lire per ton, and subsequently as total imports of sacks less 
the empty sacks identified as such, as indicated above.  Imports of full sacks equaled .00058 times 
the imports of wheat and coal in 1896, and averaged .00061 times the latter over 1896-1909; as 
imports of full sacks grew from c. 2,800 tons in 1896 to c. 7,000 tons in 1909 this ratio varied 
trendlessly between .00054 and .00068 (though a subsequent increase to a peak of .00082 in 1912 
raised the overall average for 1896-1913 to .00064). 
 The output and consumption series for jute goods refer entirely to industrial products.  In the 
case of linen and hemp, on the other hand, non-marketed household production appears to have 
been significant.  The present production series for linen and hemp goods accordingly include two 
sets of estimates, respectively gross and net of non-marketed household production; the net figures 
are of course those that measure industrial production. 
 Even the gross estimates are more than usually tentative, as the available evidence is 
extremely limited.  Beyond the benchmarks obtainable from the often questionable agricultural 
statistics reviewed above, there are no solid observations with which to anchor the time series.  
Spindle and loom counts are available as usual for 1876 and 1903, and again for 1913; but much 
processing was domestic and non-specialized, and the numbers, utilization rates, and average 



 103 

productivities of the corresponding equipment cannot reasonably be pinned down, least of all on a 
fiber-specific basis (Ellena, 1880, pp. 88-93, 98-103; Riassunto industriale, vol. 1, pp. 177-180, 
191-192, Lanino, 1916, vol. 2, pp. 104-111). 
 A domestic price series for raw hemp may be found in the Sommario, p. 175.  It is 
transcribed in Table H.17, col. 10; it displays a rising trend to the mid-1870s, followed by an 
offsetting  decline into the early 1880s, stagnation, and renewed growth from the turn of the 
century.  Over the 1860s, it oddly fails to reflect the sharp cycle in cotton prices (Mitchell and 
Deane, 1962, p. 491).  The Sommario, p. 175, also quotes the domestic price of American cotton 
from 1870; the ratio of hemp to cotton prices in 1870-1913 is transcribed in Table H.17, col. 11.  It 
displays a sharp upward step in the early 1890s, passing from .4 - .6 in 1870-90 to .6 - .8 in 1895-
1913. 
 A domestic price series for flax does not seem to be available at all; nor can its path be 
inferred with any confidence, given the variation in the relative price of its closest substitutes.  The 
Movimento commerciale is also of little help:  apart from the usual sensitivity of its unit values to 
changes in quality, it does not separately identify the raw fibers or the corresponding textile outputs 
until relatively late.  
 The anecdotal evidence of production movements is also limited.  The Enciclopedia 

italiana, vol. 21, p. 221 indicates that the linen industry experienced a period of prosperity in 1880-
85, followed by depression; there was a “slight improvement” after 1900 (which led to the 
construction of a few new plants), and another period of crisis from 1910.  However, the industry in 
question seems to be only factory industry, and its prosperity may reflect changes in the sectoral 
allocation of processing rather than changes in aggregate output; interestingly, its path is close to 
that of imports, of linen yarn in particular, suggesting that the industry’s modern and traditional 
sectors tended to process inputs from different sources. 
 This last suggestion is reinforced by Ellena (1880), who noted the growth of exports of linen 
cloth woven from imported yarn (p. 95).  Ellena did not mention changes in flax production (nor for 
that matter did Trombini, 1883); but he presumed an increase in the production of hemp in 
connection with the recent increases in exports (p. 95), and claimed that transportation 
improvements had recently induced a substitution of hemp for grain in mountain agriculture (p. 88).  
Ellena also attributed the recent decline in cotton consumption to the peasants’ tendency to process 
their own hemp and linen, rather than purchase cotton, when their incomes were cyclically low (p. 
73). 
 Later sources comment instead on the decline in the acreage devoted to the traditional textile 
fibers, variously attributing it to the competition of cheaper imported fibers (American cotton, 
Russian flax, Indian jute), the decline of household production, the growing scarcity of agricultural 
labor, and the substitution of dairy farming for flax and of the sugar beet for hemp (Atti C.C.V.D. 

1911-12, p. 186, Commissione trattati, vol. 10, fasc. 55A-B, p. 20, Lanino, 1916, vol. 2, p. 93, 
Peglion, 1917, pp. 10, 69-71; Sessa, 1930, p. 41).  Peglion (1917) tied the decline in flax cultivation 
specifically to the low prices of textile fibers in 1889-98 (p. 71), but suggests that it continued 
beyond the turn of the century (p. 70).  These sources also note the importance of military demand 
for hemp and linen goods (Atti C.C.V.D. 1913-14, p. 189, Peglion, 1917, p. 39). 
 The present estimates of aggregate linen output and consumption in Table H.17 start from 
the domestic raw fiber input (raw fiber output less net inventory accumulation) in col. 6.  In view of 
the lack of evidence of a significant trend in flax output in the early decades, the domestic flax 
processed in 1861 is simply assumed equal to the 1879-83 output benchmark in Table H.15 (19.9 
thousand tons).  Over the next few years, that quantity is assumed to rise and fall back in response 
to the strong cycle in cotton prices; very tentatively, it is assumed to grow by 1,000 tons p. a. to 
1864 (with a further correction of -1,300 tons in 1863, as suggested by the spike in raw flax imports 
in that year, as noted above), and then to decline linearly back to 19.9 thousand tons in 1867.  The 
input of domestic flax is then assumed constant through 1883, from which point it is assumed to 
decline by an amount increasing by 0.1 thousand tons p. a. to 13.3 thousand tons in 1894.  The 
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figures for 1910-13 are the reported annual output for 1909 ff. in Table H.15, col. 9, shifted eight 
months forward to allow for the relevant lags (Peglion, 1917, p. 70); and the estimates for 1895-
1908 are a geometric interpolation of the estimate for 1894 and 1910. 
 This procedure smoothly interpolates the benchmark for 1879-83 and the data for 1909 ff.  It 
makes no use of the uncertain flax output figures for other years, or the data for 1890-95.  These last 
indicate a relatively stable cultivated acreage from 1891; as noted above, however, the acreage 
figures were unlikely to have been thoroughly revised each year.  Given the downward trend in flax 
production and the above-noted indication that the industry recovered around the turn of the 
century, a smooth decline of domestic flax production over the 1890s seems more plausible than 
stability in the first half of that decade and a sudden collapse in the second half; it is also more 
consonant with the observation by Peglion locating the bulk of the decline between 1889 and 1898.  
The present estimates for 1891-93 average 15,400 tons; while this figure is well below the 
contemporary estimate, it corresponds to an average yield (.29 tons per hectare, allowing 53,000 
hectares) that is more reasonable than the one cited in the sources (over .35, against .29 in 1879-83 
and .32 in 1909 ff.:  Table H.15, col. 7). 
 The estimates of the gross output of combed fiber, tow, yarn, and cloth, and of gross final 
consumption are derived from the domestic input series in col. 1 through equations (6)-(10), using 
the net import series in Table H.16 (cols. 3, 5, 8, 11, 15, and 18, with 2,000 tons of yarn imports 
shifted from 1887 to 1888 to allow for likely inventory movements in connection with the tariff 
increase).  The (rounded) figures so obtained for yarn and cloth output and final consumption are 
transcribed in Table H.17, cols. 6 - 9.  Since the domestic flax input series is estimated essentially as 
a smooth trend, the strong cycle in yarn imports generates a cycle in cloth production; this output 
cycle is congruent with the limited anecdotal evidence noted above. 
 In the case of hemp, the estimates of gross output are obtained through a different and 
somewhat more complex procedure.  Final consumption is estimated first, on the basis of a 
reasonable index which allows for the consumption of substitute fibers, and the production of 
intermediate goods is estimated by working backward through equations (1)-(5); since Italy 
exported significant quantities of hemp as raw fiber as well as processed goods, this procedure has 
the further advantage of minimizing the relative error caused by inventory movements. 
 The construction of these estimates begins with the derivation of benchmark average values 
of domestic input consumption for 1880-83, 1891-93, and 1910-13 from the agricultural output data 
in Table H.15, col. 4.  The 1880-83 average is set equal to the reported average output for 1879-83; 
the later benchmarks are obtained by shifting the output data for 1890-93 and 1909-13 eight months 
forward, and averaging the annual figures so obtained for 1891-93 and 1910-13.  The later annual 
figures for the 1890s are ignored, as the acreage figures may by then have been out of date; and the 
other annual output estimates are similarly considered too unreliable to be useful. 
 These three benchmark average values of domestic hemp input equal 85.3, 70.4, and 82.8 
thousand tons p. a., respectively.  Given the net import figures over the corresponding years (Table 
H.16, cols. 4, 6, 7, 12, and 13 plus 16 plus 19) and equations (1)-(5), they imply benchmark values 
of final consumption equal to 37.95, 20.35, and 10.22 thousand tons in 1880-83, 1891-93, and 
1910-13, respectively. 
 The index of consumption transcribed in Table H.17, col. 12 is the arithmetic average of two 
indices constructed ad hoc.  One is a simple index of population trend growth; it is obtained as the 
geometric interpolation of the population figures reported in the Sommario, p. 39 (25.756 million in 
1861 and 36.275 million in 1913, within constant borders), scaled to set 1911 = 100.  The other 
index is a cyclical index obtained as the arithmetic average of two construction series:  aggregate 
value added in construction (to the nearest .1 million lire), as estimated in section K below, scaled 
to set 1911 = 100; and the index of urban construction (Table K.52, col. 32, already with 1911 = 
100).  This choice of index is of course largely arbitrary; the use of construction series is justified 
on practical grounds by the lack of alternative real cyclical indices (available at the time of writing), 
and perhaps on theoretical ones by the significant market for ropes, awnings, sacks, and the like 
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created by the construction industry’s inputs and outputs.  Since the index of urban construction 
moves much like a weighted sum of private construction and non-railway public works, the present 
cyclical index is in essence an index of aggregate construction with a reduced weight on railway 
construction; this reduced weight is warranted by the specialized nature of railway construction, 
which reduces both its direct links to fiber consumption and its likely representativeness of broader 
cyclical movements in the economy at large (not least among them the cycle in military spending, 
with its direct links to the industries at hand, as noted above).  In 1880-83, 1891-93, and 1910-13, 
the average values of the demand index in col. 12 equal 64.075, 68.167, and 98.925, respectively. 
 To allow for substitution among fibers, this consumption index is here applied not to hemp 
alone but to a broader basket of commodities.  This basket is initially defined to include the four 
(relatively cheap) vegetable fibers; adding the above benchmark consumption figures for hemp to 
the corresponding figures for cotton (Table H.2, col. 13), jute (Table H.17, col. 4), and linen (Table 
H.17, col. 9), one obtains annual average consumption totals equal to 125.9 thousand tons in 1880-
83, 131.9 thousand tons in 1891-93, and 192.9 thousand tons in 1910-13.  The ratio of these totals 
to the corresponding average values of the consumption index is nearly constant:  it equals 1.965 in 
1880-83, 1.935 in 1891-93, and 1.950 in 1910-13.  An aggregate consumption series which 
interpolates these benchmarks is estimated here as the product of that ratio (assumed constant to 
1883, and linearly interpolated in 1884-90 and in 1894-1909) and the consumption index in Table 
H.17, col. 12.  The implied annual consumption of hemp is this aggregate consumption, less the 
consumption of cotton, jute, and linen; it is transcribed as series A in Table H.17, col. 13. 
 Over much of the period at hand, this series behaves quite reasonably.  In the early decades, 
significant peaks appear with the peaks in demand and/or the troughs in cotton consumption (the 
early 1860s and 1870s, and again the late 1870s, as suggested by Ellena); and the major decline in 
hemp consumption is placed around the early 1890s, nicely matching the sharp upward step in the 
ratio of hemp to cotton prices noted above.  On the other hand, the series displays negative values 
after 1894, with a particularly deep trough associated with the cotton consumption peak in 1908; but 
even these results are hardly surprising, since the series is obtained as an external average, and by 
then hemp consumption was a very small part of the estimated total. 
 In fact, the rise in the relative price of hemp in the early 1890s may have displaced it from 
the clothing sector in which it competed with linen and cotton, and largely restricted it to the 
specialties (rope, sacking) in which it competed with jute.  An alternative estimate of hemp 
consumption is accordingly obtained by multiplying the demand index in col. 12 by the ratio of 
hemp plus jute consumption to the demand index over the 1910-13 benchmark (49.87/98.925), and 
then deducting jute consumption.  The resulting figures are transcribed as series B in Table H.17, 
col. 14. 
 Series B badly understates consumption in the early decades; but that is as expected, since it 
ignores the broader market in which hemp then competed with linen and cotton.  From the late 
1880s, on the other hand, series B moves much like series A, albeit without the exaggerated 
volatility and negative values displayed by the latter.  In particular, series B also locates the major 
decline in hemp consumption around the early 1890s (closely interpolating the 1891-93 benchmark 
without having been forced through it, as series A was); and its subsequent peaks and troughs are 
also near those of series A. 
 The present estimates of the final consumption of hemp in Table H.17, col. 18 are obtained 
by splicing series A and B in the early 1890s, and smoothing the result to reduce the volatility of 
these external averages.  Specifically, series A and B are summed with weights equal to a and (1 - 
a), respectively, where a equals 1.00 in 1861-91, and then declines by 0.2 p. a. to equal zero in 
1896-1913.  A three-year moving average of the resulting series provides the final estimates for 
1862-1912; the corresponding figure for 1913 is simply the benchmark average for 1910-13 
estimated above, and that for 1861 is the average of those for 1861 and 1862 in series A.  Because 
of these transformations, the averages over the benchmark periods are no longer exactly those 
calculated above; but the discrepancies seem acceptable, as they are well within the range of likely 
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inventory movements (Relazioni tessili, p. 238). 
 The estimates of the gross output of combed hemp, tow, yarn, and rope and cloth and the 
implied gross input of raw domestic fiber are derived directly from the estimates of final 
consumption in col. 18 through equations (1)-(5), using the net import series in Table H.16 
indicated above.  The (rounded) figures for the raw fiber input, yarn output, and rope and cloth 
output are transcribed in Table H.17, cols. 15 - 17. 
 The estimates of the domestic fiber input suggest a mild long cycle in raw fiber output, with 
an upper turning point in the early 1870s and a lower turning point in the mid-1890s.  There is 
nothing implausible about this path, which is in fact much like the path of hemp prices; in the 
absence of evidence on the path of the relevant input and opportunity costs, one can at least recall 
that the Bollettino agrario 1888, no. 5 referred both to a temporary extension of cultivation in 
response to the hemp price peak in 1872-74 and to substantial overall stability (pp. 225, 270, noting 
that the decline in cultivation on old lands as prices fell was largely offset by its extension onto 
newly reclaimed lands). 
 
H05.07   Household production and industrial production 

 The aggregate output estimates for linen and hemp goods discussed in the preceding section 
are here disaggregated, very tentatively indeed, to separate non-marketed household production 
from industrial production. 
 Hemp and flax were Italy’s traditional vegetable fibers, but the varieties grown in Italy did 
not lend themselves well to mechanized working (Bollettino agrario 1888, no. 5, pp. 224, 238 ff., 
247, Ellena, 1880, p. 86, Enciclopedia italiana, vol. 21, p. 218).  The spinning and weaving of 
hemp and Italian flax thus remained handicraft processes to an unusually large extent (Ellena, 1880, 
p. 101, Atti C.C.V.D. 1909-10, p. 429), and the secular shift to cotton seems tied to a growing 
disparity in processing costs as well as to the decline in the relative price of raw cotton. 
 The literature suggests that much of the traditional handicraft output was in fact non-
marketed, as peasants grew hemp and flax for their own use.  The Bollettino agrario 1888, no. 5, 
thus notes that hemp was produced on small plots for the direct satisfaction of the peasants’ 
domestic needs, as well as in large market-oriented operations (pp. 226, 232); and the occasional 
comments to the data for specific provinces indicate that non-marketed peasant consumption 
accounted for most or all of the hemp grown in Verona, Belluno, Venezia, Parma, Ancona, 
Grosseto, and Benevento (pp. 268-273).  In a similar vein, Peglion (1917, pp. 10, 70) tied the 
decline in the acreage devoted to hemp and flax to the progressive decline of the peasants’ once 
widespread production for their own use. 
 A hint of a more complex structure appears in the same Bollettino agrario 1888, no. 5, as 
the household production of Ancona’s peasants is said to draw heavily on fiber imported from the 
major producing areas in the lower Po valley.  More significant evidence is provided by the 
comments on rural handicrafts scattered through the Inchiesta agraria.  There are many references 
to putting-out and production for the market (vol. 3, p. 475, vol. 7, pp. 195, 201, vol. 8, part 1, pp. 
642, 647, 650, 654, 657, part 2, p. 175, vol. 9, p. 329, vol. 10, p. 481, vol. 11, part 2, pp. 214-215, 
vol. 12, part 1, p. 460, part 3, p. 107, vol. 13, part 1, fasc. 3, p. 672, vol. 14, p. 203), and rather 
fewer to production for direct consumption (vol. 6, part 2, p. 907, vol. 9, p. 120, vol. 10, p. 781, vol. 
11, part 1, p. 201, part 2, pp. 1128, 1148, vol. 14, pp. 233, 354).  In many places, however, domestic 
industry is said to have been absent or nearly so, generally because of the triumph of factory-made 
cottons (vol. 3, pp. 664-665, vol. 5, part 1, p. 287, part 2, p. 213, vol. 6, part 1, pp. 372, 470, 523, 
part 2, pp. 373, 505, 645, vol. 7, p. 193, vol. 8, part 1, p. 659, vol. 10, pp. 482, 642, vol. 11, part 2, 
pp. 1068-1069, 1142, part 3, p. 52); and in a significant number of places, especially but not only in 
Lombardy, weaving was apparently the preserve of specialized artisans even though the peasant 
families may have worked their fiber into yarn (vol. 6, part 2, pp. 87, 176, 576, vol. 9, p. 214, vol. 
12, part 2, p. 31).  Clearly, even for the late 1870s one must be wary of the common view that 
identifies small-scale peasant cultivation with non-marketed production. 
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 Further insight into the appropriateness of that view for that approximate time can be 
obtained by examining its implications in light of the disaggregated fiber output data for 1879-83 
and the corresponding demographic statistics from the 1881 census.  If non-marketed household 
production was restricted to the peasants’ consumption of the fiber they produced, and vice versa, 
then on each farm non-marketed production was clearly the lesser of fiber production on the one 
hand and peasant fiber consumption on the other.  If one estimates non-marketed production as the 
lesser of production and peasant consumption over a geographic area, one implicitly assumes that 
fiber production was evenly distributed within it; the result is therefore subject to an upward bias 
that increases with the size and heterogeneity of the unit of observation. 
 Production and peasant consumption are here investigated at the provincial level; the unit of 
observation could be made finer, but at this point it does not seem worth incurring the significant 
added cost implied by the approximate quadruplication in the attendant data points (Bollettino 

agrario 1888, no. 5, p. 222).  In Table H.18, cols. 1 - 2 transcribe the fiber output figures for 1879-
83, as reported in the Annuario 1889-90, pp. 634-635.  Col. 3 transcribes the figures for the total 
rural population, here crudely identified with the total provincial population minus the population of 
the province’s principal urban center (Censimento 1881, Relazione generale, map II). 
 In 1880-83, as calculated above, the final consumption of hemp, linen, and cotton totaled 
some 119,000 tons p. a., or about 4 kgs per capita.  An extreme assumption would allow the entire 
rural population in col. 3 a per-capita consumption of 5 kgs of hemp and flax (equivalent to 4 kgs of 
cloth, given a net final yield equal to 78% of the raw fiber for hemp and 73% for linen, as implied 
by the input-output coefficients reviewed above), or of course the total output of the province if less 
than that.  On this basis, non-marketed production would have absorbed 49,700 tons of fiber, or less 
than half the total of 105,200 tons (from Table H.15); allowing an average net yield of 76%, this 
non-marketed production works out to 37,800 tons, or 64% of the average consumption of hemp 
and linen products in 1880-83 (58,850 tons) implied by the estimates in Table H.17, cols. 9 and 18. 
 This figure is of course an outside limit:  even apart from the upward bias from aggregation 
to the province level, and the neglect of non-household hemp consumption, one can hardly believe 
that the entire rural population (as here defined) was equally engaged in the cultivation of textile 
fibers, or that hemp and linen would have entirely displaced cotton even where they were available 
in sufficient quantity.  A reduction in the per-capita allowance thus seems very much in order; as it 
is successively cut to 4/3/2/1 kgs, the estimate of non-marketed fiber drops to 46.0/40.8/33.2/20.7 
thousand tons, equivalent to 59%/53%/43%/27% of the final consumption of hemp and linen. 
 An alternative computation would seek to narrow down the relevant rural population.  The 
latter seems most reasonably identified with the subset that consisted of landholders, on the 
presumption that the garden plots of the rest of the rural population were devoted to vegetables 
rather than to textile fibers.  In Table H.18, col. 4 refers to the males aged 9 and over counted as 
owner-operators, sharecroppers, and renters (Censimento 1881, vol. 3, pp. 18-545); the total 
population of these families seems better approximated as twice the males than as the sum of 
reported males and females, as many of the latter were counted simply as housewives.  To be sure, 
the counting of male children is as uncertain as that of farm wives, since some but not all seem to 
have been assigned their father’s profession; the corrections in Vitali (1968), p. 54 suggest that for 
agriculture as a whole the professional count in the census missed some 40% of the children 
between the ages of 10 and 15 actually present, but that these omissions amounted to no more than 
5% of the total male population in agriculture over age 10. 
 Proceeding as above with an allowance of 10 kgs per male landholder, non-marketed 
production works out to 17,200 tons of fiber, equivalent to 13,100 tons of cloth, or 22% of the 
average consumption of hemp and linen products 1880-83.  Again, this allowance is something of 
an upper bound:  though it may neglect a few children, it also neglects the non-household 
consumption of hemp, the upward bias from aggregating to the province level, and the imperfect 
substitutability of hemp and linen for cotton.  As the allowance per male landholder is successively 
cut to 8/6/4/2 kgs, the estimate of non-marketed fiber drops to 14.3/11.0/7.7/4.0 thousand tons, 
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equivalent to 18%/14%/10%/5% of the final consumption of hemp and linen. 
 The conclusion from these calculations is that the identification of non-marketed production 
with peasant cultivation sits poorly with the view that non-marketed production satisfied the larger 
part of domestic consumption.  Unless one is willing to assume that the nearly landless also grew 
the textile fibers they consumed, the relatively small number of landholders in the population and 
the imperfect diffusion of cultivation constrain non-marketed production to a quarter or less of 
aggregate hemp and linen consumption. 
 As noted above, moreover, the identification of non-marketed production with peasant 
cultivation is empirically questionable.  It errs by default, for present purposes, as it neglects the 
household production of those who might work up purchased fiber; and it errs by excess, on what 
may be a significant scale, as it neglects the non-household processing (by specialized weavers in 
particular) that might intervene even where the final consumer was the original producer of the 
fiber. 
 The more direct indicator of the extent of non-marketed production is the number of 
domestic looms.  Ellena (1880), pp. 100-101, counted 68,000 such looms working hemp and linen, 
plus another 111,000 working a variety of fibers but presumably devoted in the main to hemp and 
linen; he considered the figures shaky, and probably somewhat low.  Twenty years on, the 
Riassunto industriale counted some 111,000 and 101,000 looms in these two categories (vol. 1, pp. 
180-182, vol. 2, pp. 398-400).  The larger part of these was taken to have been idle or used for non-
marketed production, as the corresponding artisans listed by the 1901 census totaled only 82,000; 
Ellena’s lower figures are explained by their limitation to looms working for the market, and the 
aggregate number of looms is presumed to have declined. 
 The change in the figures from 1876 to 1903 thus reflects both the change in looms working 
for the market and the extension of coverage to include other domestic looms.  Across regions, the 
net effect varied widely:  one finds large increases for the Abruzzi (+18,000 looms for these 
categories together) and Umbria (+10,000), moderate increases for Piedmont, Lombardy, the 
Veneto, Tuscany, the Marche, and Calabria (+2-5,000), and large declines for Campania (-4,000), 
Apulia (-5,000), and Sicily (-9,000). 
 By the turn of the century, one suspects that non-marketed production was very limited 
indeed.  As noted above, the rise in the relative price of hemp seems to have all but eliminated it 
from its traditional household uses.  Flax production had also fallen to very low levels; most linen 
imports were in the form of yarn, and the domestic weaving of purchased yarn seems unlikely, as 
household spinning seems much more competitive than household weaving (recall the evidence of 
homespun woven by specialists in the Inchiesta agraria cited above, and note the disproportion 
between hemp and linen spinners and weavers in the Censimento 1881, vol. 3, pp. 662-665).  This 
suggests that most of the looms counted in 1903 may well have been idle residues from earlier 
times (as already noted by the Inchiesta agraria, vol. 5, part 2, p. 213), and correspondingly a 
nearly useless guide to non-marketed production around the turn of the century. 
 By the same token, however, they may be taken as a rough measure of the number of active 
looms in households prior to the collapse of household consumption of hemp and Italian flax.  
Many were producing for the market, others not; but the distinction is immaterial if one presumes 
that the artisans also produced the cloth their families consumed.  Allowing a per capita 
consumption of 4 kgs of cloth, as above, and an average family size near 4.5 at that time 
(Censimento demografico, vol. 7, p. 33), each domestic loom may have produced 18 kgs of non-
marketed cloth.  At these rates, 200,000 domestic looms active in 1881 would have produced 3,600 
tons of cloth, or 6% of hemp and linen consumption at the time; a higher number is of course 
possible, but even a doubling of the estimate would imply a rate of decline and especially of 
disposal between 1881 and 1903 that seems almost too high to be plausible.  Arguably, the non-
marketed production of each domestic loom may have served more than the immediate family (even 
excluding barter, which is of course a form of marketing); but when all is said and done it is hard to 
imagine that more than 10 to 15% of final consumption in 1881 consisted of non-marketed 
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production. 
 This range is the same as that obtained above on the basis of the population of landholders, 
allowing 2-3 kgs of non-marketed fiber consumption per capita.  But this coincidence is of small 
comfort to the traditional view that the peasant families were the source of non-marketed cloth 
production, for the distribution of landholders in 1881 is very different from that of the domestic 
looms in 1903.  The provincial figures for the relevant domestic looms are transcribed in Table 
H.18, col. 5; regressing these on the landholder-based estimates of non-marketed production yields 
a corrected R2 equal to just .005 allowing 3 kgs per capita, and to -.005 allowing 2 kgs per capita.  
Nor can this reasonably be explained away by changes in the distribution of looms between 1881 
and 1903, for all the regional variations recalled above, for the extreme diffusion of household 
production in Pesaro is independently confirmed by the Inchiesta agraria, as is for that matter its 
surprising absence in Cremona (vol. 6, part 2, p. 505, vol. 11, part 2, p. 1148). 
 An allowance of 50 kgs of fiber per loom yields much the same aggregate estimate of non-
marketed production (10,600 tons of fiber) as the allowance of 6 kgs per male landholder (11,000 
tons).  If one sums across provinces the lower of these two figures for each province, one obtains an 
estimate of the possible non-marketed production by the landholders that corresponds to just 6,800 
tons of fiber (5,200 tons of cloth), or not much over 60% of the figure that ignored the constraint 
imposed by the available looms; and this figure too is an upper bound, as it attributes all the 
available looms to the landholders up to the number needed to absorb their consumption.  To be 
sure, the calculation is extremely tentative, as the number of looms actually present in 1881 is 
simply assumed proportional to their number in 1903; but it does have at least heuristic value. 
 To sum up, the traditional belief that much of Italy’s consumption of hemp and linen was 
that of cultivators who consumed their own non-marketed production seems very wide of the mark.  
The number of landholders was too small for their consumption to have been more than a small 
share of the total, and many of the landholders who did consume the fiber they grew entrusted its 
weaving to specialized artisans; overall, the non-marketed production of landholders seems well 
under a tenth of total consumption.  Conversely, up to half of non-marketed production seems 
attributable to families who processed fiber which they did not grow themselves; but even with this 
partial offset non-marketed production does not seem to have exceeded 10 to 15% of the total 
consumed in 1881. 
 On the basis of these considerations, the non-marketed production of hemp and linen cloth is 
here estimated at 7,700 tons in 1880-83, or just over 13% of final consumption.  Its allocation 
between the two fibers is also extremely tentative, as hemp was the more widely produced (and thus 
the more likely to be processed by peasant cultivators), but much the one more widely used for non-
household purposes. 
 In 1880-83, the average annual final consumption of hemp is estimated at 38,250 tons 
(Table H.17, col. 18).  One measure of final hemp consumption by households, in keeping with the 
logic of the aggregate estimates, is the estimated total less the preliminary estimate of hemp 
consumption in Series B (Table H.17, col. 14, obtained by applying the demand index to hemp and 
jute alone).  The latter averages 25,675 tons in 1880-83, for an estimate of household consumption 
equal to some 12,600 tons.  This figure is something of a minimum estimate, as it implicitly 
assumes that the consumption of hemp which was unaffected by the consumption of cotton was 
entirely in non-household uses. 
 An alternative estimate of household consumption is the estimated total less an allowance 
for the consumption of hemp in the form of ropes.  According to Ellena (1880), p. 93, the 
manufacture of ropes absorbed some 20,000 tons of fiber p. a.; at the standard yield in final goods 
of 78% these are equivalent to 15,600 tons of rope, of which just over 1,900 tons were exported 
annually in 1880-83 (Table H.16, col. 13), for a final household consumption of 24,600 tons.  This 
last figure is of course an overestimate, as it fails to exclude non-household consumption other than 
ropes (sacks, sails, awnings, and so on). 
 Overall, household consumption of hemp in 1880-83 was probably somewhat below the 
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average of these two estimates:  perhaps around 17,000 tons p. a., or 15-20% less than the final 
consumption of linen (20,600 tons of goods, from Table H.17, col. 9), essentially all of which is 
reasonably attributed to households.  In view of this, 4,000 tons of the estimated non-marketed 
production of cloth are here attributed to hemp, and the residual 3,700 to linen; the shares of non-
marketed production in household consumption implied by these allowances equal about 24% for 
hemp and 18% for linen, which again does not seem unreasonable in view of the more widespread 
cultivation of hemp. 
 For simplicity, this non-marketed cloth is here assumed to have been obtained exclusively 
from unsorted domestic fiber.  The assumption that household weaving of purchased yarn was 
negligible is justified by the greater competitiveness of household spinning than of household 
weaving, noted above; the further assumption that (domestically woven) homespun was obtained 
from unsorted domestic fiber is instead arbitrary.  In principle, there is obviously no reason why 
peasant cultivators could not have sold, and other household producers could not have bought, 
superior fiber and sorting waste in varying proportions; and combed fiber and combing waste could 
similarly have been bought or sold by household producers.  On the other hand, there is no 
information on such flows which might allow one to introduce meaningful distinctions; and if one 
neglects these complications the raw fiber consumed in the production of non-marketed cloth can be 
obtained directly from equations (1)-(5) and (6)-(10) with net imports set equal to zero.  On this 
basis, 4,000 tons of non-marketed hemp cloth absorbed (1/.7762176) times that, or 5,153 tons, of 
domestic raw fiber (6.0% of the average consumed or exported in 1880-83, from Table H.17, col. 
15); 3,700 tons of non-marketed linen cloth absorbed (1/.731952) times that, or 5,055 tons, of 
domestic raw fiber (25.4% of the average consumed or exported in 1880-83, from Table H.17, col. 
6). 
 The time series estimates of the non-marketed production of hemp and linen cloth are highly 
tentative extrapolations of these already tentative benchmarks.  In the case of linen, it seems 
reasonable to estimate non-marketed cloth production as a constant fraction of raw fiber output.  
The decline in cultivation from c. 1890 may have affected large-scale production for the market 
more than peasant output; but the attendant tendency to increase the proportion of fiber absorbed by 
household production was presumably offset by growing commercialization (one recalls in 
particular the construction of minor railroads at much the same time), and in any case the absolute 
figures quickly become so small that even large relative errors can be taken in stride.  With one 
exception, international trade can be neglected:  household weaving was unlikely to involve 
purchased yarn (as noted), and net imports of raw fiber, combed fiber, and tow were significant on 
two occasions only.  One is the very end of the period at hand; the surge in fiber imports after 1907 
seems tied to the construction of a major spinning mill in Lodi (Linificio e canapificio nazionale, c. 
1948), and it presumably did not translate into an increase in non-marketed production.  The other is 
1863, when the surge in imports seems tied to a harvest failure; in that year, exceptionally, it may 
be prudent to countenance reduced off-farm sales or significant household processing of imported 
fiber.  
 The estimates of non-marketed linen cloth output in Table H.17, col. 19 are accordingly 
obtained as the aggregate domestic fiber output (net of inventory growth) in col. 6, times .254 (the 
benchmark estimate of the share absorbed by non-marketed cloth), times .731952 (the cloth yield of 
domestic raw fiber); in 1863, exceptionally, the household share of the domestic fiber output is 
increased to .270, effectively smoothing out the path of household cloth production.  This series 
behaves quite reasonably; as a proportion of aggregate final consumption (col. 9), it declines slowly 
and relatively smoothly from 20-23% in the early 1860s to c. 15% at the end of the century, and 
then shrinks rapidly to some 5% in 1913 (col. 20). 
 The estimates of the industrial output of linen goods are in turn obtained through equations 
(6)-(9) on the basis of the residual supply of domestic fiber (col. 6 times .730 in 1863 and .746 in 
other years) and the net imports of fiber and intermediate goods (Table H.16, cols. 3, 5, 8, and 11, 
with 2,000 tons of yarn imports shifted from 1887 to 1888 to allow for likely inventory movements 
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in connection with the tariff increase, as before).  The (rounded) figures so obtained are transcribed 
in Table H.17, cols. 21 - 24.  Once again, the present estimates display growth spurts in the early 
1880s (in cloth output) and to 1910 (in yarn and cloth output) that are consistent with the anecdotal 
evidence. 
 In the case of hemp, the conspicuous net exports at every stage of production suggest tying 
non-marketed production to household consumption; and the paths of household and industrial 
consumption can reasonably be distinguished by noting that industrial consumption presumably 
dominated the component of final consumption identified above as Series B, within which hemp 
was a substitute for jute, while household consumption presumably dominated the residual 
component of final consumption, within which hemp was a substitute for cotton and linen. 
 Series B is transcribed in Table H.17, col. 14.  To make it formally analogous to the 
aggregate estimates of final consumption, it is here smoothed by taking a three-year moving 
average (extended to 1861 with an average of the raw figures for 1861 and 1862, and to 1913 with 
an ad hoc estimate again set equal to 10,200 tons).  Over the 1880-83 benchmark, aggregate final 
consumption (col. 18) averaged 38,250 tons, and Series B (smoothed) averaged 25,692 tons.  The 
above estimate of household consumption of 17,000 tons thus absorbed the entire difference 
between aggregate final consumption and Series B (12,575 tons), plus a residual (4,425 tons) equal 
to 17.2% of (smoothed) Series B.  Not unreasonably, therefore, industrial consumption can be 
identified with 82.8% of (smoothed) Series B, and household consumption with the rest of final 
consumption.  Non-marketed production, in turn, was estimated at 4,000 tons, or 23.5% of 
household consumption; so the time series for non-marketed production is obtained as 23.5% of the 
difference between aggregate final consumption and .828 times (smoothed) Series B. 
 Table H.17, cols. 25 and 26 transcribe the resulting (rounded) estimates of non-marketed 
cloth production and of its share of aggregate final consumption (col. 18, which includes industrial 
consumption).  Again, the estimates behave quite reasonably, declining from 13-15% of aggregate 
consumption in the early years to 4% at the end of the period at hand.  As one would expect, non-
marketed production varies over the early decades inversely to cotton consumption, and rather more 
than aggregate consumption (whence the parallel cycle in cols. 25 and 26); and non-marketed 
production declines to an overall minimum in 1894-95, in happy coincidence with the 
contemporaneous peak in the relative price of hemp (col. 11).  In later years, of course, the de facto 
assumption that non-marketed production was a constant share of aggregate consumption may tend 
to overstate it; but there does seem to have been some non-marketed production even at the end of 
the period at hand (Dolfin, 1912, pp. 112, 121), and the absolute amounts involved are by then so 
small that the error can again be taken in stride. 
 Table H.17, col. 27 transcribes the implied share of the raw fiber consumed or exported 
absorbed by non-marketed production; it is obtained as the estimate of the latter times (1/.7762176)-
-that is, cloth output converted to raw fiber by working through equations (1)-(5) with net imports 
set equal to zero, on the basis of the simplifying assumptions indicated above--divided by the 
aggregate estimate of raw fiber consumed or exported (col. 15).  These figures are generally low, 
peaking around 13% in the early 1860s and rapidly falling to utter insignificance as hemp was 
increasingly used for industrial purposes or sold abroad. 
 The final consumption of hemp goods net of non-marketed production implied by the 
present estimates equals (.235×.828) times (smoothed) Series B, plus (1 - .235) times aggregate 
final consumption (col. 18).  The present estimates of the industrial output of combed hemp, tow, 
yarn, and rope or cloth are obtained from this net series for final consumption by working back 
through equations (1)-(5), using the net import series in Table H.16, exactly as in the calculation of 
the corresponding aggregate outputs discussed above.  The resulting (rounded) figures are 
transcribed in Table H.17, cols. 28 - 31. 
 Finally, the estimated aggregate industrial output of hemp cloth and rope output in Table 
H.17, col. 31 are disaggregated to separate cloth from rope, with an eye to capturing the likely 
decline in the share of cloth as hemp lost its market for consumer goods to cotton.  The 
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disaggregated series for rope and cloth are inevitably even more tentative than their sum; but the 
disaggregation seems worth pursuing all the same, as even a very approximate decomposition will 
improve the estimates of real value added, both for the textile industry (as rope seems to involve 
rather less value added per ton than cloth) and especially for the textile goods industry considered 
below (as it processes cloth but not rope). 
 A benchmark estimate of rope production was obtained above from the input figures 
provided by Ellena; it equaled 15,600 tons p. a. in 1880-83, for a corresponding consumption of 
13,700 tons p. a.  The latter figure equals 53.3% of (smoothed) Series B; the present time series 
estimates of rope production are obtained directly as .533 times (smoothed) Series B, minus the net 
imports in Table H.16, col. 13.  The resulting series is transcribed in Table H.17, col. 32; deducting 
this series from col. 31, one obtains the residual here assigned to cloth and transcribed in col. 33. 
 Since industrial consumption is here identified with 82.8% of (smoothed) Series B, this 
procedure implicitly assumes that rope consumption was a constant share of industrial consumption 
(equal to .533/.828, or about 64%).  That assumption is justifiable only on the grounds of simplicity, 
for the industrial markets for rope and cloth were very different:  the cloth was losing its market for 
crude sacking to jute, while the rope was losing its market to metal cables (Peglion, 1917, p. 10), 
and there is no particular reason to believe that their consumption moved in lockstep.  On the other 
hand, rope consumption clearly declined, as aggregate hemp consumption in 1910-13 (10,220 tons 
p. a., as estimated above) was well below the benchmark figure for rope alone in the early 1880s; 
and in the absence of further evidence there is no particular reason to look for more complex 
estimates than the one derived here, particularly since the initial derivation of the hemp 
consumption and production series made no particular allowance for a demand for rope distinct 
from that for cloth.  The main point of the present disaggregation, to repeat, is to recognize that the 
decline in hemp rope and cloth consumption and production over the early decades concerned cloth 
much more than rope; and this limited objective it achieves, by construction. 
 
H05.08  Value added 

 The Relazioni tessili, pp. 242-243, provides evidence on the cost of combing, spinning, and 
weaving hemp or linen in factory-type establishments in 1914 and 1921. 
 In 1914, the processing of unsorted raw fiber into combed fiber and tow cost .10 lire per kg 
of input. 
 The spinning of 10-count yarn from combed fiber and tow cost .40 lire per kg in 1914.  The 
initial indication of this figure is ambiguous, and the corresponding figure of 2.60 lire in 1921 is 
said to exclude depreciation charges for the machinery; but by repeating the calculation of the cost 
of a kg of yarn in 1921 with the figures quoted for 1914 one can establish that the 1914 spinning-
cost figure was in fact comprehensive.  The raw material thus cost 1.00 lire per kg in 1914 (one fifth 
of its cost in 1921); combing costs raised this to 1.10 lire, which allowing for 10% weight losses in 
combing translates into 1.22 lire per kg of combed fiber and tow.  Weight losses in spinning (15%) 
bring the cost of the material to 1.435 lire per kg of yarn, against a total cost per kg of yarn quoted 
as 1.835 lire per kg; so .40 lire per kg is indeed a comprehensive figure.  That figure is in turn said 
to have been made up in equal parts of wage costs, purchased materials, and overhead; by 1921, 
relative wage inflation had altered these proportions to 40% wages, 25% materials, and 35% 
overhead (excluding extraordinary taxes and depreciation). 
 The total cost of weaving is quoted at .20 lire per meter of cloth weighing .425 kg (p. 245) in 
1914 and 3.00 lire in 1921; the prices of the yarn indicate that the yarn in question is the 10-count 
stuff of the preceding calculation.  The breakdown of weaving costs in 1914 is not indicated; in 
1921, it was 60% wages, 20% materials, and 20% overhead (again excluding extraordinary taxes 
and depreciation). 
 The present estimates of value added are obtained from the above evidence on the level and 
composition of machine processing costs, allowing very crudely for price movements, for the 
output quality mix, and for the lower incidence of materials costs in handicraft production.  The 



 113 

share of the latter in total processing is of course unknown, but its large-scale survival in the case of 
hemp and linen is strongly suggested by the census data in Table H.1 above, as the Censimento 

industriale horsepower figures are unusually low with respect to the corresponding employment 
figures, and the latter are themselves unusually low with respect to the corresponding labor force 
figures in the Censimento demografico; and Italian flax in particular is known to have been largely 
worked by hand (Atti C.C.V.D. 1909-10, p. 429). 
 The Movimento commerciale indicated export prices of 1,850 lire per ton of combed hemp, 
1,750 lire per ton of combed flax, and 800 lire per ton of tow (for the two fibers together). 
 Using these prices and equations (1) and (2) above, a ton of unsorted domestic hemp is here 
taken to have yielded .36 tons of combed hemp, worth 666 lire, and .564 tons of tow, worth 451 
lire, for a total of 1,117 lire.  The general rise in wages and the rapid rise in coal prices (Sommario, 
p. 186) from 1911 to 1914 suggest that factory processing costs in 1911 were somewhat less than 
the 100 lire per ton of input quoted for 1914; and in view of the simplicity and energy-intensity of 
the combing process the share of value added in those costs was probably somewhat lower than the 
two thirds quoted for spinning. 
 Overall, at 1911 prices it seems reasonable to allow factory combing a processing cost of 
some 95 lire, and a value added of perhaps 57 lire, per ton of raw hemp.  Average value added for 
factories and handicrafts together is here tentatively estimated by adding one third of the factory 
costs for materials other than fiber to factory value added (as if handicrafts accounted for half of 
output, with the same total processing costs as factories but only one third their non-fiber materials 
costs); this works out to 70 lire per ton of input, or 6.27% of the value of the corresponding output.  
For simplicity, this ratio of value added to value is here applied directly to the export prices of 
combed hemp and tow, without distinguishing between tow from sorting waste and tow as combing 
waste.  The resulting figures are 116 lire per ton of combed hemp, or 1.6 million lire for the 
estimated 13,900 tons produced in 1911, and 50 lire per ton of tow, or 1.3 million lire for the 
estimated 25,200 tons produced in 1911. 
 Similarly, using equations (6) and (7), a ton of unsorted domestic flax is here taken to have 
yielded .36 tons of combed flax, worth 630 lire, and .582 tons of tow, worth 466 lire, for a total of 
1,096 lire.  Value added is again allowed 70 lire per ton of raw fiber, on average, or 6.39% of the 
value of the corresponding output; combed flax is accordingly allowed 112 lire per ton, or .2 million 
lire for the estimated 1,600 tons produced in 1911, and tow is allowed 51 lire per ton, or .1 million 
lire for the estimated 2,000 tons produced in 1911. 
 The factory spinning of 10-count yarn in 1911 is here allowed a processing cost of 380 lire 
and a value added of 260 lire per ton.  Again adding a third of the difference between these two 
figures to factory value added to allow for the different cost structure of handicraft production, 
average value added in spinning 10-count yarn is here estimated at 300 lire per ton of output. 
 In the case of hemp, the above estimates and equations (1)-(3) imply that one ton of unsorted 
domestic fiber yielded .809 tons of yarn, with a factory processing cost of 95 lire in combing and 
307 in spinning (for 10-count stuff), for a total processing cost of 497 lire per ton of 10-count yarn 
obtained from unsorted domestic fiber.  In the case of linen, the above estimates and equations (6)-
(8) imply that one ton of unsorted domestic fiber yielded .762 tons of yarn, with a factory 
processing cost of 95 lire in combing and 290 lire in spinning (for 10-count stuff), for a total 
processing cost of 505 lire per ton of 10-count yarn obtained from unsorted domestic fiber.  Since 
54,840 meters of x-count hemp or linen yarn weighed 90.72/x kgs (Enciclopedia italiana, vol. 8, p. 
674; also Ellena, 1880, p. 95), one ton of x-count yarn measured x times .6045 million meters.  The 
c. 500 lire per ton of 10-count hemp and linen yarn are thus equivalent to c. 82.7 lire per million 
meters.  Against this, the cost of processing raw cotton into single grey cotton yarn was estimated 
above at 12.65 lire per million meters; as suggested by the sources recalled above, the processing of 
hemp and linen seems to have been much more costly than the processing of cotton. 
 The actual value added in spinning is here extrapolated from the above estimate for 10-count 
yarn on the usual assumption that value added was approximately proportional to the length, rather 
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than to the weight, of output.  Ellena (1880), pp. 94-95, noted that Italy exported counts between 4 
and 12; imports tended to be of medium and high counts, as Italian hemp and linen yarn barely 
competed with imports for counts between 12 and 24, and not at all for higher counts.  Trombini 
(1883), p. 4, reported an average count of 10 for machine-spun yarn, but according to Ellena (p. 93) 
only one fifth of the yarn produced was machine-processed.  Rivolta (1910), p. 3, indicated that the 
count of the yarn spun from Italian flax was at most 20 to 30.  Sessa (1930) indicated average hemp 
yarn counts of 8 to 11 for wet processing, 4 to 6 for dry processing, and .6 to 1 for gillspinning, and 
linen yarn counts of 25 to 35 for wet processing (p. 80); his discussion of string allows an average 
count of 2.5 for the component yarn (p. 100).  Sessa’s article on hemp in the Enciclopedia italiana, 
vol. 8, pp. 677-678, indicates typical counts of 3 to 10 for wet-spun yarn for heavy cloths, though 
finer stuff was made for domestic uses; very low counts of dry-spun yarn were used for string and 
rope, while the higher counts of dry-spun yarn were used in hoses and for shoemaking.  The 
Movimento commerciale does not reveal much:  a disaggregation by count appears only in the later 
decades, and hemp yarn exports were always heavily concentrated in the category which included 
all yarn under 6 or 7 kms/kg (that is, under a count of about 10 or 11).  Exports of linen yarn were 
negligible, while the distribution of imported linen yarn varied over time.  In 1891, about 20% of 
linen yarn imports were under 6 kms/kg, and 75% between 6 and 15; in 1901, about 20% were 
between 7 and 15 kms/kg, 35% between 15 and 20, and another 35% between 20 and 37; and in 
1911, about 40% were between 15 and 20 kms/kg, and another 50% between 20 and 37. 
 On balance, it seems reasonable to assume an average count for hemp yarn of about 5.3; this 
figure is consistent with an average count of 8.0 for just over half of output going into cloth or 
exported as such, and 2.5 for the residual going to string and ropes.  On this basis, hemp yarn is here 
attributed 53% of the value added in spinning 10-count yarn; this works out to 159 lire per ton, or 
3.9 million lire for the estimated 24,400 tons produced in 1911.  In earlier decades, more hemp was 
indeed woven (into a broader range of cloths, as hemp then covered the consumption later absorbed 
by jute at the low end and by cotton at the high end), but much more was homespun, presumably 
with a relatively low average count but a higher ratio of value added to processing costs; so the 
present 1911-price figure is not obviously wide of the mark even for earlier times. 
 In the case of linen, the high counts indicated by Sessa seem to refer to an industry which 
worked primarily imported flax, rather than the inferior domestic stuff; an average count of 17.5 
seems more reasonable, not least because it yields an overall average count for hemp and linen 
together in the early 1880s of about 8, against the average of 10 for machine-spun yarn indicated by 
Trombini.  On this highly tentative basis, linen yarn is here attributed 175% of the value added in 
spinning 10-count yarn; this works out to 525 lire per ton.  Since most imported linen yarn was 
bleached, it seems reasonable to assume that most of the domestic product was also bleached; and 
some was no doubt doubled as well.  The Movimento commerciale 1911 allows bleached linen yarn 
(up to 20 kms/kg) a price 300 lire per ton above that of the corresponding grey yarn; deducting half 
of that for materials and adding a small allowance for doubling, the average value added in the 
production of linen yarn is here estimated at 700 lire per ton, or 2.9 million lire for the estimated 
4,100 tons produced in 1911. 
 The cost of factory weaving is 1911 is here estimated at 450 lire per ton (against 471 lire in 
1914), for 10-count yarn; allowing materials 25% of that (against 32% in spinning), factory value 
added is here estimated at 338 lire per ton.  Adding back a third of these materials costs, as above, 
average value added in weaving 10-count stuff in factories and handicrafts together is here 
estimated at 375 lire per ton. 
 Processing costs and value added are again reasonably assumed proportional to the length, 
rather than to the weight, of the yarn woven.  With one ton of 10-count yarn measuring 6.045 
million meters, 450 lire per ton are equivalent to a processing cost of 74.4 lire per million meters 
woven; again, this figure is far above the corresponding estimate obtained above for cotton (12.5 
lire per million meters woven, excluding the cost of finishing). 
 In the case of hemp, the average count of the yarn woven seems to have been around 8.0; 
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this points to a value added of 300 lire per ton, or 2.0 million lire for the estimated 6,800 tons 
produced in 1911.  Again, the average count woven was presumably lower in earlier times, but this 
change would be at least partly offset by the greater incidence of hand-loom weaving, with its lower 
incidence of materials costs. 
 In the case of linen, the average count produced was estimated above at 17.5.  Ellena, as 
noted, suggested that the average count of imported yarn was well above that of the domestic 
product.  The above figures on the composition of yarn imports suggest that the average count of 
imported yarn was in fact no higher than 18 in 1891; but the average count of imported yarn was 
plausibly above 30 in 1901, when imports accounted for over 40% of (industrial) consumption, and 
above 35 in 1911, when imports accounted for over 50% of consumption.  This late increase in the 
average count of imported yarn may or may not have been offset by a decline in the average count 
of the domestic stuff:  the increase in raw flax imports after 1907 would seem if anything to have 
raised the count of domestic yarn as well, but the Atti C.C.V.D. 1912-13, p. 162, speak of a shift in 
consumption towards the lower counts induced by the rise in hemp prices. 
 Since the path of the average count woven is thus highly uncertain, and is in any case not 
reflected by the simple tonnage output series produced here, the best one can hope for is an estimate 
that is not too far from the mark--on average, and in particular when the industry was relatively 
significant.  The average count woven is here estimated at 20, as if two thirds of consumption were 
domestic yarn with an average count of 17.5, and one third imported yarn with an average count 
half again as high. Since imported yarn was generally bleached, as noted, and the above estimates 
allow for the bleaching of domestic yarn, the value added in the production of linen cloth is 
estimated directly as 2.0 times the above figure of 375 lire for weaving 10-count yarn.  The estimate 
so obtained is 750 lire per ton, or 6.2 million lire for the estimated 8,300 tons produced in 1911. 
 Direct evidence on the cost of rope-making does not seem to be available.  The Movimento 

commerciale 1911 allows exported rope and string 1,250 to 1,800 lire per ton, respectively; but the 
prices of the component yarn is unknown.  Value added in rope-making is estimated here on the 
assumption that ropes worth 1,250 lire per ton were made from tow worth 800 lire per ton; given 
the yields specified in equations (3) and (4), one obtains a cost for the basic fiber of 992 lire per ton 
of rope output.  Assuming that the count of the yarn averaged 2.5, and allowing again for the yield 
specified in equation (4), the cost of spinning the fiber works out to (.25/.96) times 380, or 99 lire 
per ton of rope, for a total spun fiber cost of 1,091 lire per ton of rope.  The implied processing cost 
of 159 lire per ton of rope is here reduced to 150 lire for rope and string together, on the reasonable 
assumption that string involved rather less processing than rope; this assumption is not contradicted 
by the high value of exported string, as that high value can be attributed entirely to higher material 
costs (an admixture of combed hemp, worth 1,850 lire per ton, or more than the string). 
 On the further assumption that the low horsepower per worker figures in census category 
6.52 apparent in Table H.1 reflect the large-scale survival of handicraft production in rope-making 
as well as in spinning, value added is here estimated as 80% of the processing cost.  The resulting 
figure is 120 lire per ton, or 1.4 million lire for the estimated 11,600 tons produced in 1911. 
 Direct evidence on the cost of processing jute does not appear to be available.  The 
Movimento commerciale 1911 allowed raw jute 600 lire per ton, and (exported) spun jute 750 lire 
per ton; allowing for a 1.5% weight loss, processing costs work out to 141 lire per ton of output.  
Value added is here estimated at 85% of that, or 112 lire per ton of output; the ratio of value added 
to processing costs is assumed higher than for hemp and linen, to reflect the preponderance of water 
power suggested by the shops covered by the Censimento industriale.  In the case of hemp, the 
above estimates allow a ton of 2.5-count yarn obtained from raw fiber a value added of 163.5 lire, 
of which 75 lire (45.9%) in spinning and 88.5 lire (54.1%) in combing; assuming that jute yarn was 
of similarly low average count, the 112 lire in value added in producing a ton of jute yarn from raw 
jute are here distributed in the same proportions, or 51 lire to spinning and 61 lire to combing.  The 
latter figure is applied to a ton of combed jute and tow, since the weight loss in spinning is 
negligible; the implied values added in 1911 are accordingly 2.2 million lire for an estimated 35,700 
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tons of combed jute and tow, and 1.8 million lire for an estimated 35,500 tons of yarn. 
 The Movimento commerciale 1911 allows plain jute cloth 900 lire per ton; allowing for a 1% 
weight loss, processing costs work out to 142 lire per ton of output.  Again allowing for the 
apparent preponderance of water power in jute weaving, value added is here estimated at 90% of 
the processing cost.  The resulting estimate equals 128 lire per ton, or 4.5 million lire for the 
estimated 35,200 tons produced in 1911. 
 These estimates of value added in 1911 sum to 9.4 million lire in linen, 10.2 million in 
hemp, and 8.5 million lire in jute, for a total of approximately 28 million lire. 
 The Censimento demografico listed 17,900 workers in category 6.4 (linen), 28,900 in 6.5 
(hemp), 7,200 in 6.6 (jute), and 2,200 in 6.7 (other fibers, including hemp-like fibers here 
assimilated to hemp).  The value added per listed worker implied by the estimates works out to 
about 525 lire for linen, 345 for hemp (adding 40% of the workers in 6.7, as estimated in section 
H06.03 below, to those in 6.5), and 1,180 for jute, against a comparable figure of for cotton of 
1,240 lire per worker (187 million lire for 150,500 listed workers).  The low figures for hemp and 
linen again point to the survival on a significant scale of handicraft production, and suggest that it 
was largely part-time.  Further evidence to this effect is provided by the Censimento industriale, 
according to which only 26% of the shops working linen and 7% of those working hemp employed 
power-driven machinery (against 69% for cotton and for jute), and only 75% of the shops working 
linen and 67% of those working hemp worked through the year (against 90% for cotton and 100% 
for jute). 
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H06.   Artificial silk 
 
H06.01  Introduction 
 The 1911 census assigned the processing of residual fibers to category 6.7, sub-divided into 
separate sub-categories for initial processing, spinning, and weaving.  The legends mention artificial 
fibers and a variety of natural ones, including horsehair, asbestos, coconut, esparto, and others.  Of 
these, those closest to hemp were assimilated to it, and are accordingly already counted in the 
corresponding series; the processing of other natural fibers is here considered negligible.  The 
residual of concern here is accordingly restricted to artificial silk. 
 Yarn production is estimated from anecdotal data on the industry’s early history; these are 
relatively abundant, because the industry was included in the purview of the Inchiesta serica.  Cloth 
production is estimated from yarn production and net imports. 
 Value added in yarn production is extrapolated from cost data in the Inchiesta serica; value 
added in cloth production is estimated by analogy to the cost of weaving natural silk. 
 
H06.02  Output 
 The early history of Italy’s artificial silk industry is documented by Craponne and Luciolli in 
the Inchiesta serica, vol. 4, p. 187 ff.  The industry appeared in Italy after 1905 (p. 190); at the time 
of writing, apparently very late 1907 or early 1908 (e.g., pp. 200-201, 205), the industry comprised 
three plants.  The Pavia plant came on stream in July-August 1906; it produced about one quintal 
per day for a year, and nearly twice that in the subsequent three or four months (p. 194), for a 
current annual rate of 50 or 60 tons (pp. 215, 218).  The Padova plant, completed about a year after 
the preceding, never came on stream, and was converted to the production of nitrocellulose movie 
film (p. 195).  The Venaria Reale plant also came on stream in 1906, with an initial output of half a 
quintal per day, and a current output of two quintals per day (p. 196); however, its current annual 
output was set at only 40 tons (p. 218).  The aggregate current annual output of the two active plants 
is also quoted as 97 tons (p. 209). 
 Also in the Inchiesta serica, vol. 4, the waste-spinning cartel complained of the growing 
competition from artificial silk, and referred to four important plants (the above three, plus a fourth 
near Milan: p. 179); this text is dated December 1907 (p. 183).  It does not seem very likely that a 
fourth plant would have been ignored by Craponne and Luciolli; nor is there any mention of it 
among the list of interested parties that appeared, or failed to appear, at the relevant hearings (as 
recalled by the silk-weavers’ association, p. 225). 
 The Enciclopedia italiana, vol. 28, indicates that the output of artificial silk reached 150 
tons in 1913 (p. 897).  It also indicates that a sudden increase in profitability led to large-scale 
production from 1912 (p. 883). 
 The present estimates of the output of artificial silk are collected in Table H.19, col. 1.  The 
figures to 1908 are based on the indications in the Inchiesta serica; the subsequent path and 
terminal level, on those in the Enciclopedia italiana. 
 Col. 2 transcribes the net imports of artificial silk reported by the Movimento commerciale 
(categories 480-481 in 1913; the distinction is between dyed and undyed thread).  Artificial silk was 
separated out only from 1905; but the initial levels are sufficiently low, despite the absence of 
domestic production at the time, that trade in earlier years can be considered negligible. 
 Col. 3 transcribes the corresponding estimates of the output of artificial silk cloth.  While 
artificial silk thread was used to adorn cloths of other materials, most of the thread seems to have 
been consumed in the manufacture of all-artificial silk ribbons, braids, and the like (Inchiesta 

serica, vol. 4, pp. 206, 218-220).  The present estimates are obtained as the sum of thread output in 
col. 1 and the net imports in col. 2, minus 5% to allow for a weight loss in weaving similar to that in 
silk proper. 
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H06.03  Value added 
 In the absence of useful data for 1911, value added in the production of artificial silk thread 
is here estimated from the somewhat earlier figures quoted in the Inchiesta serica, vol. 4.  The Pavia 
De Chardonnet works reported a unit cost, at reasonable levels of capacity utilization, of 17-18 lire 
per kilogram, including 8-9 lire for alcohol, 4 lire for other raw materials, and 5 lire for wages and 
overhead (p. 194); the reported alcohol consumption was disputed (e.g., pp. 214-215), but the 
implied value added can be taken as reasonably accurate.  The Venaria Reale works used the 
cheaper alkaline process; they reported a cost of 12 lire per kilogram, of which only 4 lire for raw 
materials and 8 lire for wages and overhead (p. 196).  Assuming that technical progress offset the 
presumable increases in wages and raw material costs, and that the estimated output in 1911 was 
equally divided between the two available processes, value added is here tentatively estimated at 
6,500 lire per ton, or about .7 million lire for the 115 tons apparently produced in 1911. 
 In the absence of direct evidence on either the cost of weaving artificial silk or the value of 
the woven product, value added in weaving artificial silk is here estimated by analogy to that in 
weaving natural silk.  As estimated above, the value added in weaving natural silk worked out to 
15,800 lire per ton of output; the factor costs estimated for 1912 imply that 11,900 lire of that were 
for labor, 1,900 lire were for fixed capital, and 2,000 lire were for working capital.  The Inchiesta 

serica, vol. 4, p. 205, suggests that artificial silk thread may have averaged close to 9 grams per 
kilometer, or roughly 2.5 times as much as an equivalent length of dyed silk.  On the usual 
assumption that processing costs were proportional to the length of the thread consumed, labor and 
fixed capital costs per ton of artificial silk cloth are here estimated as 40% of the corresponding 
figures for silk cloth, or about 5,500 lire per ton.  Taking the unit values given in the Movimento 

commerciale, dyed artificial silk was worth about one third as much as an equivalent weight of dyed 
natural silk; assuming again that unit inventories were equal in length, working capital costs in 
artificial silk are here estimated at (2.5/3) times the corresponding figure for natural silk, or about 
1,700 lire per ton of output.  Adding these partial estimates, one obtains a total value added of 7,200 
lire per ton of output, or 1.4 million lire for the 193 tons apparently produced in 1911. 
 Together, these value added estimates sum to 2.1 million lire.  Against this, the Censimento 

demografico listed under 2,200 workers in category 6.7, some two thirds of them in spinning, and 
the Censimento industriale just 1,400, some 70% of them in spinning. 
 A substantial part of these may be presumed to have been working the imported fibers here 
assimilated to hemp.  The corresponding categories of the Movimento commerciale (287 and 288 in 
1913) covered net imports of about 1,400 tons of raw and combed fiber in 1911; the above 
estimates for the hemp industry point to a value added of some 200 to 250 lire per ton of fiber input 
(in combing, spinning low-count yarn, and manufacturing string and rope), and only a few hundred 
lire per year per worker counted by the Censimento demografico.  On this basis, these hemp-like 
fibers may have absorbed some two fifths of the workers listed in category 6.7; this hypothesis is 
comforted by the concentration of employment in spinning (which on the census definitions 
includes rope-making). 
 The large majority of the remaining workers seem reasonably associated with the processing 
of artificial silk; there is no evidence of a substantial residual associated with the other fibers 
mentioned by the census but neglected by the present estimates. 
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H07.   Finished textile goods 
 
H07.01  Introduction 
 In the 1911 census, category 6.9 covers the manufacture and maintenance of finished textile 
products.  Cloth caps and hats are included with other accessories in category 6.94; other caps and 
hats are considered elsewhere (6.85 for felt caps and hats, 3.19 and 3.22 for straw hats). 
 Somewhat awkwardly, for present purposes, maintenance services are not separated out.  
General cleaning and repair are grouped with the manufacture of adornments in category 6.95; the 
beating of rugs is included in category 6.93 (which also covers the finishing of rugs, though 
presumably not their weaving, and the manufacture of stuffed cloth goods such as mattresses and 
comforters).  In both censuses, moreover, some part of the industry at hand is covered by the last 
straddle category (6.11 in the Censimento demografico, 6.ω2 in the Censimento industriale). 
 The manufacture of finished textile products (including cloth caps and hats) is here 
represented by seven fiber-specific cloth consumption series, each obtained as the apparent 
consumption of cloth less an allowance for the share absorbed by household production.  The latter 
shares vary across fibers (but not over time) in conformity with nothing more substantial than 
reasonable expectations; but their average level is anchored in 1911 by a census-based estimate of 
industrial value added. 
 As recalled above (H01.01), the industry is here defined to include maintenance, which the 
ISIC excludes.  Its path of is here estimated very crudely, as the direct evidence is limited to census 
labor force figures for 1871, 1901, and (with some ambiguity) 1911.  A census-based estimate is 
here obtained for 1911, and extrapolated with a moving cumulation of finished-goods production. 
 

H07.02  New goods:  input consumption 
 The output of finished textile goods is estimated from the apparent consumption of cloth, by 
fiber.  These consumption series are presented in Table H.20, cols. 1 - 7. 
 Col. 1 refers to cotton cloth.  Apparent consumption is measured directly in units of weight, 
rather than by the length of the thread it incorporates, as the average count consumed was assumed 
constant over time, and trade in sewn goods was both too small in size and too uncertain in count 
content to warrant adjusting the weight figures.  The present figures are thus obtained as the 
estimates of cloth output in units of weight (Table H.02, col. 11), plus the corresponding net 
imports; the latter are the sum of Table H.03, cols. 1 - 5 and 8, times the adjustment for border 
changes (1.25 in 1861, 1.18 in 1862-66, and 1.05 in 1867-70).  Within rounding error, the figures so 
obtained equal the estimate of final consumption of cotton goods (Table H.02, col. 13, in units of 
weight), less the net imports of finished goods (Table H.03, col. 4) similarly adjusted for border 
changes. 
 Col. 2 refers to wool cloth, excluding the rugs and covers which are already final products.  
Apparent consumption is accordingly obtained as the sum of woolen and worsted cloth output 
(Table H.06, cols. 9 - 10) and the corresponding net imports.  The latter are the sum of the net 
import series for woolen cloth and worsted cloth (Table H.07, cols. 10 - 11), reduced by the finished 
goods contained therein (Table H.07, col. 15). 
 Cols. 3 and 4 cover the apparent consumption of all-silk and mixed silk cloths.  Using 
equations (15) and (16) in section H04.08 above, the output of all-silk cloths is calculated as 
3(Table H.11, col. 6) - 2(Table H.11, col. 5), and the output of mixed silk cloths is calculated as 
5(Table H.11, col. 5 - Table H.11, col. 6).  Again as above (section H04.03), the net imports of all-
silk cloths are estimated as two thirds of the net imports covered by Table H.08, col. 12, and the net 
imports of mixed silk cloths are estimated as Table H.08, col. 13 plus the residual third of Table 
H.08, col. 12.  Since the Movimento commerciale did not separately identify cloths and finished 
goods of artificial silk, the output of the latter (Table H.19, col. 3) is added here to that of mixed silk 
cloths. 
 Col. 5 refers to jute cloth;  apparent consumption is calculated directly as output (Table 
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H.17, col. 3) plus net imports (Table H.16, col. 14). 
 Col. 6 refers to linen cloth.  Apparent consumption is here restricted to marketed cloth; it is 
accordingly calculated as industrial output (Table H.17, col. 24) plus net imports (Table H.16, col. 
15). 
 Col. 7 refers to hemp cloth, and again excludes non-marketed production.  Apparent 
consumption is calculated as industrial output (Table H.17, col. 33), plus the corresponding net 
imports (Table H.16, col. 16). 
 Since the estimates of hemp production derived above assume that the final consumption of 
a subset of fibers followed a muted version of the construction cycle, the aggregate apparent 
consumption of cloth implied by the present estimates also incorporates that assumption.  But it also 
incorporates the evidence on the path of the other fibers, which dominate the aggregate in the later 
decades; the assumed path of the share of cloth in the final consumption of hemp goods; the 
evidence on trade in final goods, and the allowances for household production of linen and hemp; 
and the purely statistical discrepancy introduced when the initial estimates of hemp consumption 
were smoothed (which implicitly shifts the short-term variation that was eliminated from hemp 
consumption to the aggregate consumption of the relevant subset of fibers).  For all these reasons, 
the present estimates of aggregate apparent cloth consumption are not a simple sum of the final 
consumption series assumed to follow the (muted) construction cycle on the hand and the other 
final consumption series on the other. 
 The apparent-consumption series in Table H.20, cols. 1 - 7 are here smoothed by averaging 
the figure for each year, with a weight of .5, with the figures for the immediately preceding and 
following year, each with a weight of .25.  The figures for 1861 are replaced by an average of those 
for 1861 with a weight of (2/3) and those for 1862 with a weight of (1/3); those for 1913, by an 
average of those for 1912 with a weight of (1/3) and those for 1913 with a weight of (2/3). 
 One purpose of this smoothing is to eliminate the spurious short-term variation introduced 
into these series for apparent cloth consumption, as indicated above.  The main purpose, however, is 
to smooth the apparent consumption of cotton cloth in col. 1 over the last decade of the period at 
hand.  The extremely sharp swings in that apparent consumption are traceable to swings in cloth 
output, only partly damped by international trade; and the output swings were plausibly 
accompanied and indeed triggered by an inventory cycle, as producers learned that they had 
expanded (contracted) output too much from the rapid accumulation (decumulation) of unsold 
stocks.  No doubt, these unsold stocks could be of goods in any form; but since they were unlikely 
to have been held entirely or even largely in finished consumer goods (particularly if these were 
largely made to order, or within households), and possible yarn inventories have been ignored, it is 
reasonable to assume that over those sharp swings in particular the path of actual cloth consumption 
was significantly smoother than that of apparent cloth consumption. 
 
H07.03  New goods:  aggregate value added in 1911 
 These smoothed cloth consumption series are here to be aggregated not ton by ton, but with 
a twin set of weights.  One weight is an estimate of the 1911-price value added per ton of cloth 
transformed into finished goods; the other is an estimate of the share of the cloth consumed that was 
transformed into finished goods by industry rather than directly by households.  Since these weights 
are fiber-specific, the estimated path of the present industry will reflect the composition of the cloth 
tonnage processed (even in the case of the subset of fibers the final consumption of which was tied 
to the muted construction cycle). 
 Value added per ton of cloth transformed into finished goods, by fiber, is here estimated 
first.  These figures are derived from the unit values of cloth and sewn goods used by the 
Movimento commerciale 1911; since both input and output values vary over broad ranges, the 
present figures are inevitably extremely tentative. 
 In the case of cotton, the export values of plain bleached cloth ranged from c. 3,000 to c. 
6,000 lire per ton (category 363).  The export values of sewn goods varied from 3,800 lire per ton 
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for household linen (category 402) to 14,000 lire per ton for men’s shirts (category 403), with 7,500 
lire per ton allowed for unspecified goods (category 406).  Assuming that domestic consumption 
was concentrated near the lower end of the value range, average value added is here estimated at 
2,250 lire per ton of cloth. 
 In the case of wool, the export values of standard woolens ranged from 7,750 to 9,700 lire 
per ton (category 437); those of standard worsteds, from 11,550 to 13,600 lire per ton (category 
439).  The corresponding exported sewn goods were valued at a uniform 19,000 lire per ton 
(category 471).  Again on the assumption that the small quantities of final goods traded were drawn 
from the upper end of the value range (and were thus made of superior worsted cloth), average 
value added is here estimated at 4,000 lire per ton of cloth. 
 In the case of silk, the exported cloths are valued at 56,000 to 90,000 lire per ton if over 50% 
silk (categories 483-488), and at 28,000 to 48,000 lire per ton if 12 to 50% silk (categories 489-
492); scarves were valued at 127,000 lire per ton (category 522), and other sewn goods at 145,000 
lire per ton (category 523).  A base-line estimate of the value of all-silk cloth can be derived from 
the estimates compiled above:  allowing a raw material cost of 48,000 lire per ton for black silk (the 
import value for category 476, recalling the preponderance of blacks among the silks dyed abroad), 
a 5% weight loss in weaving (as above), the estimated value added in weaving of 15,800 lire, and 
an allowance of a third of that again for other processing costs, one obtains a value estimate for 
black all-silk cloths of about 72,000 lire; the corresponding export values for plain and patterned 
cloths of over 50% silk are 56,000 and 66,000 lire, respectively (categories 483 and 484).  Allowing 
all-silk cloth prices ranging beyond 100,000 lire per ton, and again assuming that the traded finished 
goods were drawn from the upper end of the quality range, value added in finished all-silk sewn 
clothing is here estimated at some 40,000 lire per ton.  Average value added per ton was no doubt 
considerably lower, as much silk was used with minimal further processing in umbrellas and as 
household furnishings (curtains, wall cloth); very tentatively, average value added is here estimated 
at 27,500 lire per ton of all-silk cloth.  Mixed silk cloths, of lower value, presumably received less 
processing, on average, per unit of surface (even allowing for the share of all-silk cloths going into 
umbrellas); and they were presumably heavier per unit of surface, as the non-silk thread was 
considerably heavier than silk, and this greater weight was unlikely to have been entirely offset by a 
smaller number of threads per unit of surface.  Again very tentatively, average value added is here 
estimated at 20,000 lire per ton of mixed silk cloth. 
 The exports prices in the Movimento commerciale allow 900 lire per ton for plain grey jute 
cloth, 3,100 to 7,800 lire per ton for plain bleached linen cloth, and 2,420 to 4,000 lire per ton of 
plain grey hemp cloth.  Finished goods of jute, linen, and hemp were not distinguished by fiber; 
export values per ton equaled 800 lire for sacks (category 340), 4,350 lire for tarpaulins (category 
344), 4,600 lire for household linen (category 341), 12,400 lire for men’s shirts (category 342), 
16,900 lire for women’s corsets (category 343), and 7,900 lire for unspecified goods (category 345). 
 Jute seems to have been used overwhelmingly for sacking; but the export value of sacks is 
below all the corresponding cloth prices, as if even sacks exported empty were largely not new, and 
the corresponding value added can only be conjectured.  Jute weaving was allowed a processing 
cost of 142 lire, and a value added of 128, lire per ton; and the cost of sewing the cloth into sacks is 
likely to have been rather less than that of weaving it.  On this basis, the value added per ton of 
cloth is here set at 70 lire per ton. 
 In the case of linen, an average value added of 1,750 lire per ton of cloth does not seem 
inappropriate:  it is compatible with the above price data, and somewhat lower than that allowed 
above to cotton goods, on the assumption that a larger share of finished linen goods consisted of 
flatware. 
 In the case of hemp, value added is here set equal to 300 lire per ton of cloth; this figure lies 
between the 4-500 lire per ton suggested by the export prices of cloths and tarpaulins, on the 
assumption that the latter were made from relatively high-grade material, and a plausible 1-200 lire 
per ton for sacking (which can be presumed more elaborate than the corresponding stuff made of 
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jute). 
 Weighting the smoothed fiber-specific apparent consumption figures for 1911 by the above 
values added, one obtains figures equal to 292.8 million lire for 130,150 tons of cotton cloth, 134.9 
million lire for 33,725 tons of wool cloth, 29.4 million for 1,069 tons of all-silk cloth, 14.6 million 
for 729 tons of mixed silk cloth, 2.3 million for 33,025 tons of jute cloth, 15.8 million for 9,025 tons 
of linen cloth, and 1.8 million for 5,950 tons of hemp cloth.  The corresponding total of 492 million 
lire is the present estimate of value added in the transformation of cloth into final goods in 1911, 
inclusive of the amount performed within households. 
 
H07.04  New goods:  industrial value added in 1911 
 The value added in the transformation of cloth into final goods in 1911 by industry alone is 
here estimated initially from the 1911 census. 
 In category 6.9, the Censimento demografico listed 714,578 people; of these, 144,037 were 
men, 15,396 boys, 488,542 women, and 66,603 girls.  The actual labor force in this industry is the 
number in category 6.9, plus those counted in unspecified processing (category 6.11), minus those 
finishing and cleaning rugs (included with the manufacturers of stuffed goods in category 6.93) and 
those engaged in general cleaning and repair (included with the manufacture of adornments in 
category 6.95).  On the assumption that these last represented the overwhelming majority of the 
115,200 people in the corresponding category (as suggested by the census evidence for earlier 
years, reviewed in section H07.06 below), and that the other positive and negative discrepancies are 
minor and largely offsetting, the labor force in the manufacture of finished textile goods is here 
estimated at a round 600,000 individuals.  Marginally scaling up the census figures for category 6.9 
excluding 6.95, therefore, the present estimates of the labor force in the final-goods industry in 1911 
equal 133,700 men, 14,800 boys, 392,900 women, and 58,600 girls. 
 Most of this labor force seems to have been employed in artisanal and domestic 
establishments:  the Censimento industriale lists only 135,269 individuals in category 6.9 (including 
19,894 in 6.95), of which just 43,170 (including 7,409 in 6.95) in the larger shops. 
 Daily wages are here estimated at 2.25 lire for men, half that for boys, 1.50 lire for women, 
and half that for girls.  These figures are inevitably very tentative; they are here adapted from the 
data for male weavers and female spinners in the cotton industry in 1912, as reported in the 
Annuario 1913, p. 270. 
 Average work years, and the corresponding annual wages, are highly uncertain.  In general, 
it would seem reasonable to ascribe near full-time work to adult males, and perhaps half-time work 
to adult females, as those working at home in particular can be expected to have devoted a large 
part of their time to their domestic duties.  This presumption is not undercut by the evidence for 
Milanese seamstresses:  while most of those sampled reported work years of between 200 and 300 
days, the sample was dominated by women working outside the home (Ufficio del lavoro della 
Società Umanitaria, 1907, pp. 98-99, 246-247). 
 Allowing approximately 265 days per year to adult men, half that to women and girls, and 
an intermediate 180 days to boys, annual earnings are here estimated at 600 lire for men, 200 for 
women and boys, and 100 for girls; applied to the above estimates of the labor force, these figures 
yield an aggregate wage bill of about 168 million lire.  Adding a small allowance for capital costs 
and salaries in large shops, aggregate value added is here estimated at approximately 175 million 
lire; this figure works out to a not implausible 36% of the aggregate value added of 492 million lire 
in the production of final goods, by households as well as by industry, estimated above from cloth 
consumption and value added per ton of cloth. 
 
H07.05  New goods:  industrial production 
 To trace the industry’s time path, the aggregate value added of 175 million lire in 1911 is to 
be distributed over the fiber-specific series in relation to the tonnage consumed, the value added per 
ton transformed, and the likely share processed by industry.  This last is here estimated on the 
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assumption that, other things being equal, the specialists producing for the market were more likely 
to work the more valuable materials, and to produce the more complex goods, consumed ultimately 
by households; in addition, of course, industry transformed the cloth consumed by businesses.  With 
these considerations in mind, and with an eye to the overall average to be achieved, it seems 
reasonable to allow industry the following shares of the value added attributed above to each fiber:  
cotton 25%; wool, 40%; hemp and mixed-silk, 90%; all-silk, 95%; jute, 100%; and linen, 20%. 
 The above estimates for 1911 are conveniently summarized as follows: 
 

                                                      Value                                  Industrial                 Total 
                       Tons of cloth           added            Share of       value added             industrial 
Fiber                 consumed             per ton           industry           per unit               value added  
  
Cotton             130,150.00             2,250               .250                562.50              73,209,000 
Wool                 33,725.00             4,000               .400             1,600.00              53,960,000 
All-silk               1,069.25            27,500               .950           26,125.00              27,934,000 
Mixed silk             729.25            20,000               .900           18,000.00              13,127,000 
Jute                   33,025.00                  70              1.000                  70.00                2,312,000 
Linen                  9,025.00             1,750                .200                350.00                3,159,000 
Hemp                 5,950.00                 300                .900                270.00                1,607,000 
                                   
Total                                                                                                                    175,308,000 
 
The quantity is the apparent cloth consumption from Table H.20, cols. 1 - 7, smoothed as indicated 
above; value added per unit is the figure estimated above, in lire; the share of industry is the figure 
proposed here; industrial value added per unit is the product of the preceding two items (again in 
lire per ton); and total industrial value added is the product of the preceding figure and the quantity 
figure, again in lire.  The column sum of this last set of figures matches the aggregate estimate 
produced above. 
 Table H.20, cols. 8–14 transcribe the estimated tonnages of cloth transformed by industry, 
disaggregated by fiber; they are the product of the corresponding total-consumption figures, 
smoothed as described above, and the fiber-specific “share of industry” estimates in the table just 
above (kept constant over time, as they are based on general presumptions rather than evidence 
specific to 1911).   
 Given the overall share of industry of about 36%, the high shares of silk, jute, and hemp that 
almost have to be attributed to industry, and the sense that industry’s share of wool (largely used for 
outer clothing) must have been higher than for cotton and linen, the share of these last two fibers 
attributed to industry can only be quite low.  But the figures proposed here are not implausible, if 
one thinks that the poorer classes were likely to make much the larger part of their own clothes, 
including their woolen winter wear,  and that the proportion of well-to-do was quite small.  Indeed, 
in 1911 the number of families exceeded 7.5 million (Censimento demografico, vol. 7, p. 33); the 
number of bourgeois families can be estimated as something under the number of servants, which in 
1911 numbered just 483,000 (category 10.31). 
 In addition, the present estimates of industrial value added suggest that 42% of it stemmed 
from working cotton, 31% from wool, 23% from silks, and 4% from the minor fibers; and this 
distribution too is not unreasonable.  These estimates of aggregate industrial value added per fiber 
are distributed very differently from the simple tonnage figures, as in tonnage terms cotton accounts 
for 59% of the total (equal to 213,700 tons), wool for 16%, and silk for under 1%.  However rough 
and approximate the present weights may be, they capture differences which are in fact relatively 
large (though their impact is of course muted by the high intercorrelation of the major series). 
 One also notes that the estimates of industrial value added per ton are not much higher for 
linen than for hemp, even though the linen figure reflects the high value added per ton of cloth 
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worked into clothing and the low share transformed by industry, and the hemp figure the low value 
added in producing mostly sacks and tarpaulins, and the high share transformed by industry.  The 
similarity of the final figures is fortunate, as it means that the changing composition of the market 
for hemp cloth does not detract much from the validity of the present consumption series as an 
index of constant-price value added:  though in earlier decades the hemp cloth goods industry was 
much more like the linen goods industry than like its own self in 1911, the corresponding 1911-
price industrial value added per ton of cloth was still close to the figure attributed to it here (and 
plausibly always somewhat less than the figure for linen, given a somewhat coarser cloth, on 
average).  Moving back in time, that is to say, an ever larger share of the available hemp cloth was 
turned into clothes rather than industrial goods (“sacking”), raising value added per ton transformed 
by industry, but simultaneously raising the share of domestic production, to an apparently negligible 
net effect; over the early decades the estimated tonnages transformed by industry (Table H.20, col. 
14) are to be understood as equivalent tons of industrial goods  (and correspondingly far above the 
actual tonnages turned largely into clothing). 
 
H07.06  Maintenance 
 The ISIC places the maintenance of finished textile goods (and related items such as hats), 
as that of other consumer durables, in the services sector, even though the analogous maintenance 
of producer durables (e.g., ships) is considered part of industry.  The distinction does not seem 
logical, and the value added in the maintenance of textiles is also estimated here. 
 In the 1911 census, as noted, cleaning and repair were included in category 6.95.  Of the 
census total for category 6.9, 600,000 workers have been attributed to new production; the residual  
left to cleaning and repair equals 114,578 workers,  a figure fractionally below the 115,154 listed in 
category 6.95.  Marginally rescaling the data for the latter category, the present cleaning-and-repair 
labor force estimate includes 10,435 men, 617 boys, 95,503 women, and 8,024 girls, for a wage bill, 
using the new-production figures specified above, of some 26.3 million lire.  Again allowing a 
small allowance for non-labor costs, the industry’s value added in 1911 is here set equal to 27.1 
million lire. 
 The production index is here simply the stock of goods to be maintained, approximated by a 
moving five-year cumulation of (past) production; the missing values for 1861–65 are estimated by 
extrapolating the figure obtained for 1866 at the average growth rate between 1866 and 1871.  On 
the assumption that the fiber-specific distinctions relevant to new output were only partly 
transferred to maintenance, the stock of goods to be maintained is here calculated by cumulating 
both the sum of the value-added-weighted industrial product series in Table H.20, cols. 8–11 and 
13, which reflect those distinctions, and the simple sum of the (smoothed versions) of cols. 1–4 and 
6, which do not; jute and hemp are excluded, as sacking was unlikely to be laundered, and hemp 
clothes were worn by those presumably too poor not to do their own washing.  Each of these series 
is then scaled to set 1911 = 1.  These alternative indices are in fact very similar, and the above 
estimate of value added in maintenance and repair in 1911 is here extrapolated by their simple 
average.  The resulting maintenance series, expressed directly in 1911-price value added terms, 
appears in Table H.20, col. 15.   
 In 1911, as noted, the census-based labor force estimate equals some 114,600 people.  The 
Censimento 1901 listed some 94,900 people in the textile-maintenance industry (vol. 4, p. 139, 
categories XII.9–10).  The earlier censuses report 62,000 workers in 1871 (Censimento 1871, vol. 3, 
p. 271, category 2, group 3) and 96,700 in 1881 (Censimento 1881, vol. 3, pp. 676–677, categories 
III.II.3–4).  The 1871 figure includes persons of all ages, but the overestimate (with respect to 1901) 
from the inclusion of children under 9 years old may be considered negligible; the 1881 figure 
instead does not seem comparable to those of the other censuses, as it is bloated by the much more 
generous criteria used in that census (which reduced the number of women over 15 counted as 
housewives or without a profession to 38% of the total, against 49% in 1871, 54% in 1901, and 
57% in 1911). 
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 Comparing the 1871 and 1901 census labor-force figures, and the corresponding 1911 
estimate, to the 1911-price value added estimates one obtains ratios successively equal to 158.1, 
201.5, and 236.5 lire per worker; these point to an annual average productivity growth rate that 
jumps from ca. 0.8% in 1871–1901 to 1.6% in 1901–1911.  As noted, the present labor-force 
estimate for 1911 is near the maximum allowed by the census data; since a lower labor-force 
estimate would produce an even sharper acceleration, the magnitude of the latter tends to confirm 
the present labor-force (and therefore value-added) estimate for that year. 
 At the same time, the measured path of productivity growth seems reasonable enough in its 
own right.  Part may be tied to the introduction of machine washing (mentioned in the caption to 
1911 census category 6.95), but that surely mattered little after, and even less before, the turn of the 
century.  The most obvious source of productivity growth in hand-washing is the diffusion over 
time of dedicated wash-stands, private and public, which surely made washing easier than it had 
been, directly on the stream- or river-bank (the public wash-stands, now long unused and most 
sadly derelict, dot the Italian landscape; the author recalls driving through a newly-built low-income 
development, south of Rome, no earlier than the mid-1960s, with the public wash-stand still under 
construction; it may have been among the last built, as the white-goods boom followed close on the 
“economic miracle”).  Construction too boomed after the turn of the century, and that diffusion may 
then have accelerated; and the acceleration in measured productivity growth can in fact be 
explained away by appealing to a modest cyclicality in the employment rate, given that 1901, unlike 
1871 and 1911, was near a cyclical trough.  If the 1901 labor-force figure alone is reduced by 5 
percent, for example, measured productivity growth flattens out to 1.0 percent p.a. in 1871–1901 
and 1.1 percent p.a. in 1901–11.  This does not undercut the point made in the previous paragraph, 
as a reduction in the number of workers in 1911 would have to be offset by raising the hypothetical 
unemployment rate in 1901 to a level that would rapidly lose credibility. 
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H08.   Hats and related products 
 
H08.01  Introduction 
 The 1911 census distributed the manufacture of hats and related products over a variety of 
categories.  Within the wood and related products group, sotto-classe 3.19 refers to shavings ware, 
and includes hats of willow shavings; 3.22 refers to straw ware, and includes straw hats and braids.  
Within the textiles group, sotto-classe 6.85 refers to felt hats, of wool and fur, and covers the entire 
process from the initial preparation of the wool or fur to the finished product; 6.86 refers to other 
felt products, including caps; and 6.94 includes cloth hats and caps among other accessories.  In 
fact, the subtler distinctions appear to have been missed:  the census figures for category 3.22 seem 
to include people making hats of willow shavings as well as of straw strictly defined, while 
producers of wool caps seem to have been counted with the producers of wool hats in 6.85. 
 Separate output series are produced here for wool felts (including hat felts), wool caps, and 
wool hats, fur hats, straw hats, and straw braid (including that made into hats).  Cloth caps and hats 
are ignored, as they are implicitly counted as part of the broad group of finished textile products 
considered in the preceding section. 
 The present output series are all derived by estimating output and final consumption in a 
benchmark year, generally on the basis of the relatively abundant information in the Atti C.C.V.D..  
The consumption benchmark is then extrapolated to a full time series with the aid of a suitable 
index, and the output series is obtained by deducting net imports.  In the case of wool products, to 
maintain consistency with the wool textile estimates obtained above, final consumption is assumed 
to represent a constant share of aggregate wool consumption; in the case of fur hats and straw hats, 
final consumption is assumed to vary as a weighted sum of wool and silk consumption. 
 The maintenance of hats and caps is not separately considered here, as it is subsumed under 
that of clothing in general, considered above. 
 Value added in the manufacture of hats and related products is typically estimated from the 
input and output values reported for internationally traded goods, allowing for input-output ratios 
and the consumption of ancillary materials. 
 
H08.02  International trade 
 The net import series for wool felts, caps, and hats were derived in section H03.05 above, 
and appear in Table H.07, cols. 12 - 14; the net import series for fur hats, straw hats, and straw braid 
are derived here, and appear in Table H.21 (cols. 6 - 7 and 9).  The hat trade data in the Movimento 

commerciale often merge wool and fur hats, and at times straw hats as well; to maintain 
consistency, the fur and straw hat trade series reproduce the assumptions used above to estimate 
trade in wool hats. 
 The net import series for fur hats in Table H.21, col. 6 includes the minor quantities of fancy 
women’s hats, silk hats, and unspecified hats (categories 1184, 1185, and 1190, respectively, in 
1913) as well as the fur hats identified simply as such (category 1188 in 1913).  In 1903-13, the 
present net import series is a straightforward sum over the relevant categories, using the category-
specific retrospective data in the Movimento commerciale 1907.  Peasant felt hats were separately 
counted in 1892-1902; since these are here attributed entirely to wool, in 1892-1902 the present 
series is the sum of the figures for fancy women’s hats, silk hats, unspecified hats, and non-peasant 
fur hats only.  In 1902, these last are taken as reported; in 1892-1901, assuming the same relative 
mix as in 1902, they are estimated as (900/2,438) times the reported figure for non-peasant fur and 
wool hats together.  In 1878-1891, felt hats are included in the residual category; assuming the same 
relative mix as that calculated for 1892, the present series is (275/767) times that residual, plus the 
figures for fancy women’s hats and silk hats. 
 In 1861-77, the present series includes the figures for fancy women’s hats, and (275/767) 
times a residual covering fur and wool hats together.  Over 1861-65 and part of 1866, that residual 
is obtained as the reported number of unspecified hats imported (which excludes straw hats, or 
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includes them in apparently negligible proportions), minus half the reported number of unspecified 
hats exported (which includes straw hats).  Over the rest of 1866 and in 1867, that residual is 
obtained as the reported value of unspecified hats imported (which excludes straw hats) divided by 
4 lire per hat, minus half the reported tonnage of hats exported (which includes straw hats) times 
2,500 hats per ton.  Over 1868-77, when the unspecified imports and exports both exclude straw 
hats, that residual is obtained as the reported value of unspecified hats imported, divided by 4 lire 
per hat, minus the reported tonnage exported, multiplied by 2,500 hats per ton.  In addition, the 
present figures allow the Venetian provinces net exports equal to 2,000 fur hats p. a. in 1861-66, 
and the Roman provinces net imports equal to 2,000 fur hats p. a. in 1861-70. 
 These early estimates are of course extremely tentative, and the assumed unit values and 
weights are designed to avoid introducing discontinuities rather than to be intrinsically plausible; 
fortunately, the main thrust of the early data is that this trade was very minor, and even large 
relative errors matter little.  In the last few years of the period at hand, conversely, the figures in the 
present series are obtained directly from the official data; but the low export figures in 1906-09 are 
difficult to evaluate, as the Movimento commerciale 1910, p. 605, indicates that the recorded 
increase in the exports of fur hats from 1909 to 1910 was due in part to more careful measurement. 
 The net import series for straw hats in Table H.21, col. 7 covers plain and fancy straw hats, 
separately counted from 1907 (categories 1185-1186 in 1913).  In 1869-1913, the present figures 
are simply the difference between the reported numbers imported and exported (including the 
temporary trade in hats to be shaped, bleached, repaired, cleaned, etc., from 1881; the quantities 
involved are significant only in 1911-13).  In 1861-68, the present figures are the number imported 
(reported from 1864, and assumed negligible before then), minus the estimated number exported.  
In 1861-65 and part of 1866, the number exported is estimated as half the number of unspecified 
hats exported; in part of 1866 and in 1867, it is estimated as half the reported tons of unspecified 
hats exported, times (again) 2,500 hats per ton; and in 1868 it is the reported tonnage of straw hats 
exported, again times 2,500 hats per ton.  In addition, the present figures allow the Venetian 
provinces net exports equal to 15,000 straw hats p. a. in 1861-66 (half the estimated exports of all 
hats, as in section H03.05 above); the trade of the Roman provinces is assumed negligible, as the 
substantial net exports recorded by the Papal States in the 1850s (ca. 380,000 hats p. a., Bonelli, 
1966, pp. 191, 195) seem attributable to the Marche (Ascoli and Pesaro, Atti C.C.V.D. 1911-12, p. 
587). 
 Again, the credible aspect of these early figures is only their generally low level, and the 
estimated figures for 1861-68 are comparable to the reported ones for 1869.  The increase in net 
exports from 1869 to 1870 is somewhat surprising, but it is to be found entirely in the original data; 
it seems traceable to the suppression of the export duty on straw hats (royal decree no. 4514 of July 
26, 1868). 
 The net import series for straw braid in Table H.21, col. 9 covers braid of straw, esparto, and 
the like for hats and other objects (categories 569-571 in 1913).  In 1861-77, it includes woven as 
well as braided straw, esparto, and the like; but braided straw for hats is always by far the dominant 
item.  The trade of the Venetian and Roman provinces is assumed negligible. 
 
H08.03  Wool felts, caps, and hats 
 Wool products are represented by separate series for felts, caps, and hats (Table H.21, cols. 
1 - 3).  The felt series includes hat felts, and the cap and hat series represent only the final 
transformation from the felt to the finished product. 
 The output estimates for wool textiles derived above assume a constant distribution of final 
consumption across wool goods, including caps, hats, and other felts.  The consumption series for 
the goods of interest here were thus implicitly derived in section H3 above; the output series are 
derived here, as are the corresponding estimates of 1911-price value added per unit. 
 Aggregate wool consumption (in clean wool equivalent) appears above as Table H.6, col. 
11; the international trade series for felts, caps, and hats also appear above as Table H.7, cols. 12 - 
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14.  As described above, the benchmark estimates for 1913 suggested that 6.25% of the wool 
consumed was consumed as felt (in hats and other goods).  The consumption of felt is accordingly 
estimated directly as .0625 times Table H.6, col. 11, divided by 1.08 to allow for the usual weight 
loss from clean wool to final product.  The implied output of felt is this consumption figure minus 
the corresponding net imports:  the felts traded as such in Table H.7, col. 12 (attributed entirely to 
wool, as above), and the traded caps and hats in cols. 13 - 14, converted from numbers of units to 
weight of felt (through multiplication by .1 kgs of raw wool per piece, as above, and division by 
1.08, to allow for weight losses in processing).  The resulting series is transcribed in Table H.21, 
col. 1. 
 The output of caps and hats in 1913 was estimated above from the trade figures in Table 
H.7, cols. 13 - 14 on the assumption that net exports equaled 50% of cap output and 30% of hat 
output.  The implied consumption in 1913 equals 2.116 million caps and 23.515 million hats; 
indexing each of these consumption figures by the aggregate clean wool consumption series in 
Table H.6, col. 11 and deducting net imports (Table H.7, cols. 13 and 14, respectively), one obtains 
the output estimates transcribed in Table H.21, cols. 2 and 3. 
 The output figures so obtained for 1913 of course reproduce the direct estimates for that 
year.  Those estimates, it may be recalled, were derived primarily from the evidence in the Atti 

C.C.V.D. 1913-14, pp. 556, 560, to the effect that Monza alone produced 26 million hats and 
exported 8.6 million:  these were inflated to national figures on the assumption that the minor 
producing centers were less export-oriented than Monza (so that the residual 1.5 million hats 
exported in 1913 are assumed to represent only about one fifth of their output, for an average export 
share of 30%), and cap output was estimated by analogy (assuming a larger export share, as the fez 
industry worked entirely for exports).  Since the Monza output figure is thus central to the present 
estimates, one can take comfort in the indirect indication of its reasonableness provided by the 
Enciclopedia italiana, vol. 8, p. 894, which gives the capacity of the Monza wool hat industry 
around 1930 as 75 million felts (of which about half exported as such, given felt exports of 4,000 
tons in 1929).  Against this, the 1937 industrial census, vol. 5, p. 96, allows all Italy just over 5 
million wool hats in 1937, and under 14 million hats and caps of all types, excluding straw; these 
figures are astonishingly low, given exports of nearly 3 million wool hats (categories 2314, 2322-
2324), and of nearly 8 million hats and caps of all kinds, excluding straw (Commercio del Regno 

1937, p. 579 ff.). 
 The 1911-price value added in the production of these wool products is estimated from the 
unit values given by the Movimento commerciale.  Since felts were made primarily from combing 
waste (e.g., Atti C.C.V.D. 1911-12, p. 269, 1912-13, p. 190), the raw material is here assumed to be 
worth 3,000 lire per ton (the average of the import and export values for traded waste), or, allowing 
for weight losses, 3,240 lire per ton of output.  Exported hat felts were worth 7,000 lire per ton; this 
figure is considered representative of felts in general, even though average export values may have 
exceeded average output values, as other exported felts were worth more than hat felts.  Processing 
costs thus work out to 3,760 lire per ton of output; allowing for the high energy (heat) consumption 
of the felting process, value added is here estimated at roughly half of processing cost (as compared 
say to the two thirds indicated by the sources for hemp and linen spinning in 1914).  The figure so 
obtained is 1,900 lire per ton, or 6.8 million lire for the estimated 3,590 tons produced in 1911. 
 Exported wool caps and hats were valued at 1.45 and 1.80 lire each, respectively.  Allowing 
(.1/1.08) kgs of felt per hat, the hat felt is here attributed a cost of .65 lire per hat.  Deducting 
another .15 lire per hat as an approximate allowance for trimmings, processing costs are here 
estimated at .65 lire per cap and 1.00 lire per hat.  Value added, again assumed to account for some 
50% of that, is allowed .33 lire per cap and .50 lire per hat; these are equivalent to 1.3 million lire 
for the estimated 3.99 million caps, and 14.2 for the estimated 28.34 million hats, produced in 1911. 
 Together, these estimates for wool felts, caps, and hats total 22.3 million lire in 1911.  The 
corresponding labor force was tentatively estimated above as 45% of the 17,300 persons listed in 
category 6.85, plus the 1,100 in 6.86, for a total of about 8,900 individuals; this implies a value 
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added of about 2,500 lire per worker.  This figure is higher than one might expect; but it seems hard 
to justify an estimate of value added under 50% of processing costs, and a relatively high value 
added per worker is certainly suggested by the available figures for Monza (26 million hats from 
2,600 tons of wool in 1913, against 4,339 people in categories 6.85-86 in 1911). 
 
H08.04  Fur hats 
 The present estimates of fur hat production are presented in Table H.21, col. 4.  Since traded 
felt was assigned to wool, the fur hat output series here represents the entire transformation from the 
pelt to the finished hat. 
 The estimated labor force in fur hat production in 1911 is the residual 55% of the 17,300 
persons in category 6.85, or about 9,500 individuals.  The main centers producing fur hats (but not 
wool hats) were the provinces of Alessandria and Novara (Atti C.C.V.D. 1913-14, pp. 556-558); in 
category 6.85, the former listed 3,256 persons, 2,988 of them blue-collar workers, and the latter 
2,063 persons, 1,841 of them blue-collar workers. 
 Barberis and Subbrero (1986), pp. 188-189, indicate that the older of the two Borsalino 
firms in Alessandria employed 1,850 blue-collar workers in 1909 and 2,050 in 1913, with a daily 
output of 6,000 hats in 1909 and 6,200 in 1913; annual output is given as 1.65 million hats in 1909, 
implying a work year of 275 days.  Linearly interpolating both employment and daily output, and 
allowing 275 work days a year, annual output in 1911 is here estimated at 860 hats per blue-collar 
worker; allowing for the ratio of total to blue-collar employment suggested by the census figures for 
province, annual productivity works out to about 790 hats per person.  Multiplied by an estimated 
3,100 workers in the province as a whole (that is, presumably, the two Borsalino firms together, 
leaving the small residual to the cap production mentioned in the Atti C.C.V.D. 1913-14, p. 548), 
this productivity figure yields an aggregate output of 2.45 million hats in 1911 for the province of 
Alessandria alone. 
 Since the Borsalino firms appear to have been quite exceptional (Barberis and Subbrero, 
1986, pp. 185-189; Atti C.C.V.D. 1913-14, p. 556), the output of the rest of the industry is here 
extrapolated from the productivity implied by the 500,000 hats and 788 blue-collar workers 
reported for the Biella area (in the province of Novara) by the Atti C.C.V.D. 1911-12, p. 588.  
Allowing for the ratio of total to blue-collar employment suggested by the census figures for that 
province, annual productivity works out to about 565 hats per person.  Multiplied by the difference 
between the 9,500 persons here attributed to the fur hat industry as a whole and the 3,100 persons 
attributed to the industry in the province of Alessandria, this productivity figure yields a total of 
3.62 million hats for the rest of Italy, or an aggregate output of 6.07 million fur hats in 1911. 
 Deducting net exports of 2.45 million fur hats, consumption in 1911 is here estimated at 
3.62 million fur hats.  This last figure is about one seventh of the aggregate consumption of the 
much cheaper wool caps and hats estimated above (24.76 million pieces in 1911, from the above 
output figures and the net exports in Table H.7, cols. 13 and 14); it is accordingly reasonable on the 
face of it, as is indeed the implied aggregate consumption of non-straw caps and hats (28.4 million, 
for a population of 34.7 million in all and 26.6 above the age of ten). 
 Since fur hats were something of a luxury good, this consumption estimate for 1911 is 
extrapolated with an eye to silk consumption as well as wool consumption.  The consumption of fur 
hats is accordingly estimated as 3.62 million, times an index (equal 1.00 in 1911) equal to the sum 
of two series:  aggregate wool consumption (Table H.6, col. 11), scaled to equal (2/3) in 1911; and 
aggregate silk goods consumption (Table H.20, cols. 3 plus 4, plus Table H.8, col. 15), scaled to 
equal (1/3) in 1911.   The estimated output of fur hats in Table H.21, col. 4 is the consumption 
series so obtained, minus net imports. 
 As noted above, the sources suggest that the fur hat net import series transcribed in col. 6 
incorporates a spurious increase between 1909 and 1910.  Since Italy’s main exporter of fur hats 
was the older Borsalino firm, and since the exports of the latter appear to have followed something 
close to a steady-growth path from 1900 to 1913 (Barberis and Subbrero, 1986, p. 197), the sharp 
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decline in recorded exports between 1905 and 1906 is taken to be as spurious as the increase a few 
years later.  The net imports of fur hats used here to calculate the output series in col. 4 is 
accordingly the series in col. 6, with the figures for 1906-09 replaced by a geometric interpolation 
of those for 1905 and 1910. 
 The large decline in net exports after 1910 translates into a decline in estimated output; since 
the older Borsalino firm seems to have continued to export and grow through 1913 (Barberis and 
Subbrero, 1986, pp. 197-199), the decline in exports and output seems to have affected primarily 
the minor producers of fur hats.  A measure of confirmation of this pattern is provided by the Atti 

C.C.V.D. 1913-14, pp. 558-559, which notes that the Alessandria firms seemed unaffected by the 
loss of export markets caused by the Balkan wars and difficulties of various sorts in Latin America; 
and the Atti C.C.V.D. 1911-12, p. 588, suggest that the (wool and fur) felt hat industry as a whole 
was less active in 1911 than in 1910. 
 In 1911, the older Borsalino firm had sales of about 10.65 million lire (Barberis and 
Subbrero, 1986, p. 198) and an estimated output of 1.68 million hats (6,100 per day for 275 days).  
The implied unit value is about 6.3 lire per hat; this confirms the reported export value for Borsalino 
hats, despite claims by the Genova customs that the declared values were understated by 1.5 lire per 
hat (Atti C.C.V.D. 1911-12, pp. 588-589).  Other exported hats appear to have been worth rather 
less (Atti C.C.V.D. 1913-14, p. 560), and the average export value was set at 5.9 lire per hat. 
 The basic raw material entering Italian fur hats seems to have been imported fur, most of it 
rabbit, already separated from the skin (Atti C.C.V.D. 1910-11, p. 155, 1911-12, p. 265, 1912-13, p. 
191, 1913-14, p. 216; Barberis and Subbrero, 1986, p. 186); it apparently made up a large part of 
the imports in category 423, which averaged some 800 tons p. a. in 1909-13, and can accordingly 
accommodate the entire fur hat output estimated for 1911. 
 Hat furs in 1911 ranged from under 14 lire per kg for common rabbit to over ten times that 
for beaver, with an overall average apparently quite close to the price of the cheapest stuff (Atti 

C.C.V.D. 1912-13, p. 191, 1913-14, p. 216).  In the case of Borsalino hats, fur costs are here 
allowed 1.7 lire per hat (assuming 0.1 kg of above-average quality fur per hat); the silk lining and 
trimmings may have cost another 1.0 lire, for a total of 2.7 lire per hat.  The implied processing cost 
is 3.6 lire per Borsalino hat; the industry average figure is likely to have been similar, as cheaper 
fur, lining, and trimmings seem largely to explain the lower unit value of other hats.  Value added is 
estimated as two thirds of the processing cost, or 2.4 lire per hat; this is equivalent to 14.6 million 
lire for the estimated 6.07 million fur hats produced in 1911. 
 This overall value added figure works out to some 1,500 lire for each of the 9,500 persons 
here attributed to fur hats, against the 2,500 lire per person obtained above for wool felts, caps, and 
hats.  While this difference is again surprising, it reflects a difference in sales per person:  the 4,300 
workers in Monza in 1911 may have produced some 21 million wool hats (against 26 million hats 
in 1913, allowing for the growth of both total wool hat output and wool hat exports) worth 1.80 lire 
each, for sales of about 8,800 lire per person, excluding minor items; the 10.65 million lire in sales 
by the older Borsalino firm, with some 1,950 blue-collar workers and perhaps 2,100 employees in 
all, are equivalent to some 5,100 lire per person; and the Biella area’s 500,000 hats (worth perhaps 
4.5 lire each:  Atti C.C.V.D. 1913-14, p. 560) from 788 blue-collar workers and perhaps 860 
workers in all are equivalent to sales of just 2,600 lire per person.  Moreover, the present value 
added estimate of 2.4 lire per fur hat is 38% of the value of Borsalino hats, and 41% of the average 
export value of fur hats; in the case of wool hats, the value added of .50 lire per hat plus about .18 
lire in the corresponding .093 kgs of felt is 38% of the value of the output.  In general, therefore, the 
differences in estimated value added per worker do not seem unacceptable. 
 
H08.05  Straw hats and braid 
 Straw products are represented by separate series for hats and braid (Table H.21, cols. 5 and 
8).  Braid output includes that consumed to make hats (as well as that exported as such), and the hat 
series represents only the final transformation from the braid to the finished product. 
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 Once again, relatively abundant evidence is provided by the Atti C.C.V.D.; but it is weak and 
difficult to interpret, and the present estimates are even more than usually tentative. 
 Four provinces dominated the production of straw hats and braids:  Vicenza, Modena, 
Firenze, and Ascoli Piceno.  All four produced hats, with Firenze and Ascoli using straw proper, 
Modena using willow shavings, and Vicenza using mostly willow shavings; in addition, Firenze and 
Vicenza exported straw braid (Atti C.C.V.D. 1910-11, pp. 172-173, 1911-12, pp. 584-587, 1913-14, 
pp. 279-280). 
 In the province of Vicenza, according to Belli’s reports, the industry was centered on the 
town of Marostica.  For 1911, hat production is quoted at 20,000 per day and 3.5 million over the 
year (implying a work year of 175 days), of which .76 were exported; 80% of the hats produced 
were of willow shavings and worth .60 to .70 lire each, 10% were fancy hats of straw proper worth 
1.50 to 3.00 lire each, and 10% were plain hats of straw proper worth .50 to 1.00 lire each, for an 
overall average of .82 lire each (Atti C.C.V.D. 1911-12, pp. 585-586).  For 1912, output is said to 
have risen to over 4 million; the share exported is given as 90%, including all 3.4 million hats of 
willow shavings and .2 million hats of straw proper (Atti C.C.V.D. 1912-13, pp. 453-454).  There is 
no comment on the surprising increase in exports (though the increase of c. 3 million is compatible 
with the change in aggregate exports), or indeed on the even more surprising decline in domestic 
sales of hats of willow shavings.  For 1913, output is said to have declined somewhat, with exports 
in particular dropping to some 2.12 million hats, 90% of them made of willow shavings; the share 
of the latter in output is given as 85%, and the 15% of straw proper are said to have been made 
largely with Chinese or Japanese braid.  The industry is said to have employed some 12,000 blue-
collar workers in the factories of Marostica, while another 10,000 people worked at home or in the 
manufacture of braid (Atti C.C.V.D. 1913-14, pp. 551-552).  Against this, oddly, in the province of 
Vicenza the Censimento demografico lists nobody at all in category 3.19 (shavings ware), and just 
3,300 people in 3.22 (straw ware), while the Censimento industriale does not reach 3,000 people in 
classi 3.1 and 3.2 together. 
 In the province of Modena, the industry was centered on the town of Carpi, and specialized 
in hats of willow shavings.  The province’s exports are given as 2.5 million hats in 1911, 3.5 
million in 1912, and some 2 million in 1913; Carpi’s total sales are given as 15 million lire in 1911, 
which at the export price of 1.25 lire per hat corresponds to 12 million hats (Atti C.C.V.D. 1911-12, 
p. 586, 1912-13, p. 454, 1913-14, pp. 552-553).  In the province of Modena, the Censimento 

demografico lists 2,000 people in category 3.19 and another 2,500 in category 3.22. 
 The province of Firenze was of course the main producer of the more valuable hats of straw 
proper.  Exports were quoted as 2.5 million hats (with an average value of 3 lire each for men’s hats 
and 3.5 lire each for women’s hats) in 1911, 2 million in 1912 (half plain, worth 1.5 lire each, and 
half trimmed, worth 3 lire each), and again 2.5 million in 1913 (Atti C.C.V.D. 1911-12, pp. 586-
587, 1912-13, p. 454, 1913-14, p. 554).  In this province, the Censimento demografico listed 100 
persons in category 3.19, and no less than 81,500 (out of 99,700 persons for Italy as a whole), of 
which 79,400 female, in category 3.22. 
 The province of Ascoli also produced straw hats, in the area around Fermo; its exports are 
given as .3 million hats (worth .80 lire each) in 1911, .2 million in 1912, and .25 million--apparently 
a small share of aggregate output--in 1913 (Atti C.C.V.D. 1911-12, p. 587, 1912-13, p. 454, 1913-

14, pp. 553-554).  The hats exported in 1912 are described as “of willow shavings”; but this appears 
to be an error, as the area’s straw-based industry is described in some detail in the following year’s 
report, which draws on Concetti (1913).  The Censimento demografico allows Ascoli no workers in 
category 3.19, and 2,200 in category 3.22. 
 In addition to these four provinces, small-scale production of straw hats was carried on in a 
variety of other areas; Pesaro, in particular, braided imported grasses (Atti C.C.V.D. 1911-12, p. 
587, 1913-14, p. 555).  The Censimento demografico allows Pesaro no workers in category 3.19, 
and just 200 in category 3.22. 
 Hat and braid production in 1911 is here estimated from the above evidence, as follows.  
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The province of Vicenza is attributed 3.5 million hats, as reported; allowing .82 lire per hat, as 
reported, their total value is estimated at 2.9 million lire.  The province of Modena is attributed 12.0 
million hats, as estimated above, and sales of 15.0 million lire, as reported.  The province of Ascoli 
is attributed 1.5 million hats, or 5 times reported exports, which were described as a small share of 
output; allowing .80 lire per hat, as reported, their aggregate value is estimated at 1.2 million lire.  
Together, these estimates sum to 17.0 million hats with a value of 19.1 million lire. 
 The corresponding value added from the straw or shavings to the finished product is 
estimated directly at 70% of value, or 13.4 million lire; given the low price of straw (Concetti, 
1913, p. 85) and presumably of shavings, most of the rest of the products’ value is here attributed to 
the trimmings. 
 On the assumption that these provinces’ net trade balance in braid was negligible, this value 
added can be compared to the work force listed by the Censimento demografico in categories 3.19 
and 3.22.  Together, these provinces were assigned 10,000 persons, for an annual value added of 
1,340 lire each; but the province-specific figures obtained as of 70% of sales divided by the work 
force equal about 2,300 lire per person for Modena, 600 for Vicenza (and of course much less if one 
believes the labor force figures indicated by Belli), and 400 for Ascoli. 
 The difficult estimate is that for Firenze.  The standard sources (Ellena, the Riassunto 

industriale, and the like) contain no useful information; the Statistica Firenze 1907, p. 206, 
confirms that the industry was essentially carried out by women in their homes, and the Notizie 

Firenze, p. 115, cites an estimate by the Camera di commercio in 1884 which places the value of 
output at 15 to 20 million lire, of which one third represented by the raw materials. 
 Aggregate value added in the province is here estimated by allowing 200 lire for each of the 
81,600 persons listed in the relevant census categories, for a total of 16.3 million lire.  The unit 
allowance is low, but compatible with the figure obtained above for the clothing industry, allowing 
for the overwhelmingly female labor force in the industry at hand; and hourly earnings seem also to 
have been low, though one disbelieves the claim (Concetti, 1913, p. 88, cited in the Atti C.C.V.D. 

1913-14, p. 553) that a male braider in Fermo would earn no more than 0.25 lire in twelve hours of 
hard work. 
 The province of Firenze is here assumed to have accounted for Italy’s net exports of braid, 
which equaled 1,752 tons in 1911.  Braiding is here allowed a value added of 3,000 lire per ton, 
against export values of 3,950 lire per ton for straw braid and 3,250 lire per ton of other hat braid 
(taken as reasonable averages, in the face of unit values for straw braids ranging from 1,000 to 
20,000 lire per ton, Atti C.C.V.D. 1913-14, p. 279). 
 On these admittedly uncertain grounds, Firenze is assigned a value added of 5.3 million lire 
in braids exported as such, leaving a residual of 11.0 million lire for the value added in producing 
straw hats from straw.  On the assumption that value added per hat equaled two thirds of the 1.5 lire 
per hat quoted for plain hats, hat production in the province of Firenze is here estimated at 11.0 
million hats.  Given exports of 2.5 million hats, the province’s export-orientation is lower than one 
would have expected; but value added per hat is unlikely to have been much higher than the present 
figure of one lira, and a significantly higher share sold abroad would imply implausibly low 
earnings per person in the industry. 
 Together, therefore, the present estimates for the four main producing centers sum to 28.0 
million hats.  Allowing a further 5% of that number of hats, and of the corresponding value added 
(24.4 million lire), for the rest of Italy, the total output of hats in 1911 is here estimated at 29.4 
million, with a value added of 25.6 million lire from the straw to the finished hat; adding the 5.3 
million lire of value added in braids exported as such, the industry’s aggregate value added works 
out to 30.9 million lire. 
 Allowing .07 kgs of braid per hat, the total output of braid in 1911 is here estimated as the 
1,752 tons of net exports plus 2,058 tons absorbed by the production of hats, for a total of 3,810 
tons; at 3,000 lire of value added per ton, the total value added in braiding is here estimated at 11.4 
million lire. 
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 This estimate allows a residual value added of 19.5 million lire for 29.4 million hats, or an 
average of .663 lire per hat. 
 In 1911, net exports of straw hats equaled some 6.1 million, leaving 23.3 million for 
domestic consumption.  This figure is closer to that obtained above for wool and fur hats and caps 
(28.4 million pieces consumed) than one might expect, given the image of the straw hat as a rather 
frivolous item consumed by the better off; but the lower durability of these hats may have made for 
a larger flow to maintain a given stock, and the relative cheapness of these hats (especially those of 
willow shavings) may have pushed their consumption further down the social scale than the 
iconography of boating parties would lead one to believe. 
 The straw hat consumption benchmark for 1911 (set at 23.274 million hats, to equal the 
round output figure of 29.4 million hats plus the net imports in col. 7) is here extrapolated with the 
aid of the wool-and-silk consumption index constructed above to extrapolate the consumption of fur 
hats.  In 1912 and 1913, exceptionally, the figures so obtained are reduced by 2.3 million hats, to 
reflect the decline in the domestic consumption of Marostica hats suggested by Belli’s figures 
(which have output and exports growing by .5 million and 2.8 million, respectively, between 1911 
and 1912). 
 The straw hat output series in Table H.21, col. 5 is obtained from this consumption series by 
deducting the net imports in col. 7.  Since exports were a relatively large share of output, and quite 
volatile, the present output estimates themselves display considerable volatility, with a sharp 
increase from 1869 to 1870 and again from 1905 to 1907, and equally sharp declines from 1881 to 
1883 and from 1907 to 1908.  Since both the raw material and the labor used by the straw hat 
industry were largely non-specialized and thus in elastic supply, these rapid output swings do not 
appear beyond belief. 
 The export surge after 1869 was tied to the removal of an export restriction, as noted above, 
and the 1907 export peak is readily tied to the international business cycle; but the decline in 
exports in 1881-83 is curious, as it was common to all major export destinations, and would not be 
made good for decades.  An explosion of domestic demand sufficient to choke off exports is most 
unlikely (because of its intrinsic implausibility, because of the above-noted elasticity of supply, and 
because of the decline in export values), and in any case would have only short-run effects; so one 
is inclined to look to a common decline in foreign demand.  A change in fashions would account for 
a synchronous decline in demand (and suggest that domestic consumption may also have grown 
less, rather than more, than assumed here), but it is hard to see why it did not soon reverse itself; a 
change in market structure attributable to mechanization or Asian competition is instead likely to 
have had durable effects, but is unlikely to have manifested itself everywhere in so brief a time 
span.  The actual combination of influences behind these events is thus difficult to pin down; the 
appropriate correction to the present series is correspondingly uncertain, and the output estimates 
are not modified. 
 The straw braid output series in Table H.21, col. 8 is obtained as domestic consumption, 
calculated as .07 (kgs per hat) times the straw hat output estimates in col. 5, minus the net imports 
in col. 9.  The rapid decline of output and net exports after 1910 seems tied to Asian competition:  
as with silk reeling, the rapid growth of the Italian economy and the tightening of labor markets 
over first decade of the present century seems to have cost Italy its competitive edge in the most 
labor-intensive traditional industries. 
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H09.   Leather and related products 
 
H09.01  Introduction  
 In the 1911 census category 3.6 covered “dead-animal products”:  in essence the processing 
of hides, plus, on a much smaller scale, hair, feather, and gut products, and taxidermy.  For 
simplicity the leather industry is here identified directly with the contents of category 3.6; it again 
includes maintenance, which the ISIC excludes (above,  H01.01) .   
 Data, beyond the usual census and trade figures, are exceedingly scarce; the present 
production series are again tentative 1911 benchmarks extrapolated with tentative consumption 
indices, allowing for international trade, and maintaining consistency with the loose anchors 
provided by the early censuses.  The separate production series estimated here are a minimal set 
designed to capture significant trade, and presumably significant differences in the relevant paths of 
consumption.  Seven series are estimated here.  One refers to the first stage of production; it 
corresponds to census category 3.62, tanning, expanded to include the dressing of fur hides (part of 
3.68) and, not that it matters, gut products and taxidermy (3.69).  Four refer to finished leather 
goods:  two to the new production, and maintenance, respectively, of leather footwear (category 
3.64, which dominates the entire group); one to the production of leather gloves (3.65); and one 
other to the production of all other leather goods, a mixed bag covering saddles, harnesses, and 
belting (3.67), leather accessories (3.66), and, in a minor key, embossed leather and the like (3.63).  
Two further series refer respectively to the production of fur products (the other part of 3.68), and to 
that of hair and feather products (3.61). 
 These elementary production series are estimated in a variety of units.  Only fur products 
and leather are measured in units of weight; new shoes and gloves are measured by the number of 
pairs produced, while 1911-price value added is used directly not only as usual for maintenance 
(here of shoes), but also for the new production of the seriously heterogeneous products (other 
leather goods, hair and feather products).  
 The value added estimates for 1911 are typically derived from the census data, and only 
exceptionally from (shoe, leather) production figures, unit prices, and technical coefficients, 
 
H09.02  Census and survey data  

 The aggregate 1911 census data for the leather industry appear above in Table H.01; Table 
H.22 collects further data from the censuses and the industrial surveys. 
 Table H.22, panel A collects the labor-force data in the demographic censuses of 1871, 
1881, 1901, and 1911, by gender.  The definitions of the various categories vary from census to 
census, as that of 1911 was the first to gather all the leather (and other “dead animal”) industries 
into a single group.  In 1901, category XI (“leather and other animal products”) grouped most 
leather industries (plus the working of bone, ivory, coral, tortoiseshell, and the like), but shoes and 
gloves were placed, as clothes, in category XII; shoes thus include non-leather shoes, while leather 
gloves were combined with other leather clothes.  In 1881, category II.II refers to leather, but 
includes only tanning; furs, (all) gloves, and shoes were placed, again as clothes, in category II.III, 
and suitcases and saddles, as travel-related, in category II.VII (along with carts and carriages and 
more); one also notes that category II.VI.18 includes brush merchants, as well as manufacturers, 
while category II.XVI.11 includes merchants selling live animals as well as taxidermists.  In 1871, 
similarly, category II.2 (leather) includes only tanning (and leather merchants, II.2.1); furs, shoes, 
and gloves are considered clothes (II.3), and suitcases and saddlery are considered travel-related 
(II.9, with II.9.3 including merchants).  In 1911 and 1901, too, the grinding of tanning materials is 
explicitly included in “tanning”; in 1881, it is explicitly counted elsewhere (II.XV.10, with 154 
males and 1 female, in the chemical industry); in 1871 it is not mentioned as such, and may 
accordingly be counted with other unspecified chemicals (II.XVII.5, with 1,732 workers) or, 
perhaps more plausibly, with what is simply called “tanning.” 

Panel A shows that the leather industry was ever dominated by shoemaking (and repair), and 
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that the industry’s labor force was overwhelmingly male:  the only female majorities appear in 
glove-making (1871, 1881, 1901), hair and feather products (1901 and 1911, but not hair products 
alone, 1881), and, briefly, furs (1881).  Panel A also documents the apparently irregular growth of 
the tanning labor force from census to census (successively 14, 19, 16, and 18 thousand), the 
constant growth of the labor force in finished leather products excluding shoes (successively 15, 22, 
28, and 31 thousand), and the interrupted growth in the number of shoemakers (successively 267, 
303, 368, and 329 thousand), with a peak in 1901.  The decline from 1901 to 1911 does not seem 
due to the narrowing of the category, as the labor force of the other industries producing (cloth, 
rubber, etc.) shoes suggests an omission nearer some hundreds than some tens of thousands; Vitali 
(1970) displays the same peak (and a continued decline to 1961, pp. 364-365), and suggests that 
categories XII.5 in 1901 and 3.64 in 1911 were in fact equivalent to a negligible approximation (p. 
298).  
 A further labor-force data point, for shoe production (and repair) alone, is provided by the 
1861 census (Censimento 1861, Parte I, p. 94), which reports 195,170 shoemakers in the Kingdom.  
In 1871, Latium and Venetia together accounted for 30,550 shoemakers out of 267,218, whence a 
scaled-up total of 220,363 in 1861 at the borders of 1871-1913. 
 Table H.22, panel B collects data from the 1911 censuses.  Cols. 1-2 transcribe, for 
convenience, the Censimento demografico labor-force figures already reported in Table H.01.  Cols. 
3-8 transcribe the Censimento industriale data on employment and (total) unduplicated horsepower 
in use, separating the large shops (those with more than ten employees, in addition to the owner-
manager:  vol. 3) and the small shops (those with one to nine employees, in addition to the owner-
manager:  vol. 2); the leather-related component of the various straddle categories (e.g., 3.ω3, ω.31:  
Table H.01) is assumed negligible.  Cols. 9-11 are estimates of residual factor employment.  The 
blue-collar and total employment estimates in cols. 9 and 10 are the labor-force figures in cols. 1 
and 2, respectively, times .97 (to allow for frictional unemployment), less the industrial-census 
employment figures in cols. 3 and 6, and 4 and 7, respectively.  The corresponding horsepower-in-
use figures in col. 11 are crudely estimated from the total-employment estimates in col. 10, 
assuming half the horsepower-per-person ratio implied by the industrial-census small-shop figures 
in cols. 7 and 8.  The additional message of panel B is that the dominant footwear industry was 
overwhelmingly artisanal, as was indeed the entire group, with the tanning industry the single most 
important exception. 
 Table H.22, panel C transcribes data for 1903 and 1876 from the Riassunto industriale (vol. 
1, pp. 197-202 and again vol. 3, pp. 94-97) and Ellena (1880, pp. 113-117), respectively.  The 
figures refer to significant workshops, and essentially confirm the evidence in panel B, to wit, that 
“large” plants prevailed only in the tanning industry.  Ellena ignored the leather-products industries 
altogether, the Riassunto industriale (vol. 1, p. 200) warns that the bulk of those industries was 
carried out in shops too small to be included in a survey of “factory industry”; the tanning 
employment figures in both surveys are below, but not enormously lower than, the labor-force 
figures in the neighboring censuses.  For the record, the 1876 figures refer to 1,316 tanning works, 
the 1903 figures to 1,171 tanning works (noting much technical progress since 1876) and just 614 
other works (shoes, 241; gloves, 193; saddlery, 110; furs, 44; accessories, suitcases, belts, and 
morocco, under 10 each); by way of comparison, the Censimento industriale counted just 866 large 
shops in category 3.6 (43 in 3.61, hair and feather products, 310 in 3.62,  tanning, 5 in 3.63, leather 
embossing, 403 in 3.64, leather footwear, 22 in 3.65, leather gloves, 41 in 3.66, leather accessories, 23 
in 3.67, saddlery and belting, 14 in 3.68, furs, and 5 in 3.69, gut products and taxidermy), for a mean 
of 38 workers per large shop, against 12 and 8, respectively, for those counted in 1903 and 1876. 
 Unlike the censuses, the surveys provide useful commentary.  The Riassunto industriale (vol. 
1, p. 197) thus cites estimates that ca. 1900 the tanning industry consumed some 50,000 tons of raw 
hides, and produced leather worth some 350 million lire.  Ellena (1880, pp. 113-115) notes that 
Italy’s old-established tanning industry benefited from the local abundance of tanning barks; that it 
produced a superabundance of shoe leather (from adult bovines), but not enough calfskin and 
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goatskin for shoe uppers, or kid and lambskin for gloves; and that quality fur skins were entirely 
imported. 
 Table H.22, panel D transcribes data for 1937 from the Censimento i. e c., vol. V;  categories 
201-207 exhaust the leather group, the others are parts of the apparel group.  A salient feature of 
that census is the distinction between “industrial” and “artisanal” shops.  It was surely intended to 
capture exactly that; as it happened, however, the distinction was made a priori, the “artisanal” 
shops received a simplified questionnaire, and the results did not always match expectations.  As 
the source somewhat ruefully admits (vol. I, p. 27) what the distinction actually captures is not the 
nature of the activity but the type of questionnaire received; the misidentification is here apparent in 
glove-making (207, 250), about which more below.  Beyond that, one notes the separation, in the 
case of furs, of the dressing of the pelts (56) from the manufacture of fur products (148), activities 
the 1911 censuses combined in a single category (368).  The manufacture of hair and feather 
products (category 3.61 in 1911, which however excludes animal-hair brushes, feather fans, and 
much else) is also broken down into separate categories; those considered here refer to human hair 
(253) and “ornamental feathers” (254, which actually includes the manufacture of feather dusters, 
and seems to exclude only the feathers used for bedding).  The manufacture of artificial leather is 
also separately identified (category 203); it refers to artificial leather made from leather scraps, and 
does not correspond to anything identified by the 1911 censuses (where category 6.88 refers to 
artificial leather made from textile fibers).  The manufacture of leather belts, suspenders, and spats 
is included with non-leather clothing accessories (category 246), rather than with other leather 
accessories (category 205), but the former consumed under half a million lire of leather (vol. V, p. 
110).  The horsepower figures in col. 4 refer to installed electric motors only; separate (and 
typically small) figures are provided for prime movers as well, but the overlap is not clear (only the 
motors powered exclusively by prime movers are identified), and an unduplicated total cannot be 
calculated. 
 Table H.22, panel E transcribes labor-force data (for those over age 10) from the closest 
demographic census, the Censimento 1936 (vol. IV, part II, tome I); the categories do not 
correspond to those of the industrial census (as they mostly did, very usefully, in 1911), but serve 
nonetheless as a guide to the coverage of the latter.  These data are richly divided by job category:  
the “blue-collar” workers in cols. 1 and 2 include the small numbers in unskilled physical labor (G, 
personale di fatica) as well as production workers proper (H, operai); the “artisans” in cols. 3 and 4 
sum over the data for artisans with and without subordinates (B, C). 
 

H09.03  International trade 
 Table H.23 collects the international trade series for leather and leather and related products, 
as derived from the Movimento commerciale.  The minor corrections to allow for pre-1867 Venice 
and pre-1871 Rome rely on Glazier (1966, pp. 187-201, averaging over 1862-65) and Bonelli (1961, 
pp. 191, 195, averaging over 1855-58). 
 Cols. 1 and 2 refer to imports and exports of crude hides (including the small quantities of fur 
pelts); in 1913 they sum over categories 616-623.  They include an allowance for Rome of 450 tons of 
imports and 250 tons of exports p. a. over 1861-70, and an allowance for Venice of 550 tons of 
imports and 150 tons of exports p. a. over 1861-66.  The latter allowance is unusually tentative, as 
such hides seem not to appear in Glazier’s statistics, while the Movimento commerciale points to net 
imports near 150 tons over the last two months of 1866.  In 1911, imports of crude hides were valued 
at some 74 million lire, exports at 40 million, for an import balance of 34 million. 
 Cols. 1 and 2 are taken, in the main, from the five-year retrospective summaries that reach 
back to 1868 (Movimento commerciale 1872, Tables 6 and 7); they are particularly useful when the 
trade categories change, as they impose continuity across the break.  The present figures for 1861-67, 
like the early retrospective figures for 1868ff., exclude the hides labelled “en croûte, not tanned,” 
which were not always insignificant (e.g., 400 tons imported in 1861, 500 tons exported in 1868); the 
exclusion seems appropriate, as hides en croûte are actually tanned but not finished (Enciclopedia 
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italiana, vol. XI, p. 45). 
 The gross flows of untanned hides were markedly greater than the net flows, even within 
individual categories, presumably (discounting the transit trade) because of the low substitutability of 
hides even of closely related animals (e. g., oxhide and cowhide; Notizie pelli, p. 84).  In 1911, for 
example, cols. 1 and 2 include some 24,500 tons of imports, and 13,200 tons of exports, of adult-
cattle hides; 700 tons of imports, and 2,100 tons of exports, of calf hides; 400 tons of exports of goat 
hides, and another 400 of kid hides (with negligible imports); 1,200 tons of imports, and 300 tons of 
exports, of sheep hides; and 300 tons of imports, and 1,000 tons of exports, of lamb hides.   
 The trade statistics increasingly distinguish untanned hides by animal, but not, unfortunately, 
by condition, and fresh, salted, and dried hides are simply aggregated in units of weight.  The 
difference is not immaterial, as drying reduced a skin’s weight by some 60% (Pelli Genova, pp. 15, 
41), and the mix was not uniform.  The only direct evidence on this mix appears in the Movimento 

commerciale 1913, which includes footnotes that break each category down to separate fresh hides 
(actually, presumably, salted or cured in brine) from dried ones; imports were mostly of dried hides, 
as were exports in the minor categories, but bovine hides were overwhelmingly exported fresh (as 
noted for example by the Notizie pelli, p. 84).  Reducing the reported fresh hides in each category by 
60%, adding the result to the reported dried hides, and summing across categories, one obtains for 
1913 an import figure that is 95% of the total in col. 1, and an export figure that is 48% of the total in 
col. 2; reduction to a homogeneous dried-skin basis turns the ca. 4,000 tons of net exports suggested 
by cols. 1 and 2 in 1913 into net imports approaching 10,000 tons. 
 Col. 3 reports the net imports of crude hides, estimated on a consistent dried-skin basis using 
the direct data for 1913 and scarce ancillary data for earlier years.  Country-of-origin data are always 
available but of little use:  even setting aside their notorious unreliability, the origins of the most 
important flows were so diffuse as to preclude any inference as to the association with the fresh/dried 
mix in 1913.  Animal-mix data are more useful, but available only from the later 1880s.  On the 
import side, ignoring fur pelts (under one fifth of 1% of the total), the 1913 data point to a three-way 
division:  only 64% of calf hides and 32% of unspecified hides were imported dried, while all the 
others were overwhelmingly imported dried, with an average of 92%.  The animal-specific data were 
repeatedly sampled (1888, 1892, 1896, 1900, 1905-13); estimating the share of dried hides as 64% of 
calf hides, 32% of unspecified hides, and 92% of the residual, one obtains for all the sample years an 
overall average of (or very near) 91%, as in 1913.  In short, there is no evidence that the fresh/dried 
import mix changed over time; that is not evidence that it did not change, but it is all we have, and on 
that basis the import component of col. 3 is calculated very simply as a constant (.91 + .4(.09)) = .95 
times col. 1. 
 The parallel calculations on the export side are more complex.  Again ignoring the again 
trivial fur pelts, in 1913 one finds again a three-way division:  dried hides accounted for only 5% of  
bovine hides, 41% of unspecified hides, and no less than 94% of ovine and caprine hides.  Sampling 
and weighting as above, however, one obtains an estimated share of dried hides equal to 39% in 1884, 
28% in 1888, 23 (or 24)% in 1892, 1896, 1900 and 1905, followed by a rapid but non-monotonic 
decline to 13% in 1913.  For simplicity the export component of col. 3 is calculated as a fraction of 
col. 2 equal to a constant (.39 + .4(.61)) = .63 in 1861-84, (.28 + .4(.72)) = .57 in 1888, (.23 + .4(.77)) 
= .54 in 1892-1905, (.13 + .4(.87)) = .48 in 1913, and linearly interpolated in the other years. 
 Col. 3 is obtained by deducting these dried-hide-equivalent exports from the corresponding 
imports.  Until the mid-1880s, while the conversion rates are constant, its path is very close to that of 
(col. 1 – col. 2), and both net import series suggest slow trend growth; but from the mid-1880s they 
increasingly diverge, and where from the turn of the century uncorrected imports tend sharply to 
decline corrected net imports continue instead to stagnate.  
 Col. 4 refers to tanned hides (again including small quantities of fur pelts), categories 624-641 
in 1913; cut tanned hides (categories 640-641) are included with a weight of 1.2, scraps and scrapings 
(category 642) are ignored.  Prior to 1878 cut tanned hides were also measured in pairs of leggings; 
these are allowed one kilogram (of uncut tanned hide) per pair.  Rome and Venice are allowed 50 tons 
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of annual net imports, and 50 tons of annual net exports, respectively, for a net allowance of 50 tons 
of net imports p. a. in 1867-70.  In 1911, trade in tanned hides and (chrome-tanned hides in particular) 
was heavily inbound; gross imports were valued at some 52 million lire, net imports at 48 million. 
 Trade in tanned leather displays an initial period of relative stability near 1,000 tons of net 
imports p. a., erratic variation around 1870, and then a long swing, with net imports rising beyond 
1,000 tons p. a. in the later 1880s, declining to a trough in the mid-1890s, and finally surging to a new 
peak near 4,000 tons in 1912. 
 Col. 5 refers to furs (categories 643-644 in 1913); the fur muffs counted as units prior to 1888 
are allowed 300 grams each.  In 1911, furs accounted for about 1 million lire in net imports.  In 
quantity terms net flows occasionally exceeded double their 1911 level, but ordinarily they were quite 
small. 
 Cols. 6 - 8 refer to finished leather goods.   Col. 6 refers to leather gloves (million pairs; 
category 647 in 1913); the small quantities of imported gloves measured in value terms prior to 1878 
are allowed a uniform 2 lire/pair.  Col. 7 refers to shoes, including those of other materials (million 
pairs; categories 648-650 and 971-972, allowing 300 pairs per quintal of rubber shoes); the small 
quantities of imported shoes, boots and spats counted in units of weight prior to 1878 are allowed 150 
pairs per quintal.  Col. 8 refers to other leather goods (categories 645-646, 651-653 in 1913); saddles, 
suitcases, and other items, if counted as units, are allowed 7.5, 5.0, and 2.0 kilograms each, 
respectively.  The trivial quantities of leather luxuries counted elsewhere (category 1157 in 1913) are 
ignored, and Rome and Venice are attributed negligible net imports.  In 1911, gloves accounted for 
about 8 million lire of net exports; shoes (leather shoes in particular), 10 million lire of net imports; 
and other finished goods (essentially unspecified), 8 million lire of net exports.  In general, trade in 
finished leather goods was marked by persistent exports of gloves, trivial trade in shoes, save for a 
late import surge, and small net imports of other finished goods; net exports of these last appear only 
in 1871 and 1910-12, and the 1911 export peak was exceptional. 
 Cols. 9 - 14 refer to feathers and (human) hair.  Cols. 9 - 13 transcribe the net imports reported 
by the Movimento commerciale for crude and processed ornamental feathers, for feathers for beds, 
and for crude and processed hair (categories 1121-1125 in 1913); Rome and Venice are again 
attributed negligible net imports.  In 1911, the feather trade accounted for 10 million lire of net 
imports (1.2, 4.5, and 4.3 million for the three categories in the above order), the hair trade for 13 
million lire of net exports (8.6 and 4.4 million for the two categories in the above order), for a net 
export balance of some 3 million lire. 
 Col. 14 is an estimate of the industrial value added content of this trade.  In 1911 imported 
(exported) crude ornamental feathers were worth 85 (70) lire/Kg, processed ornamental feathers 310 
(290) lire/Kg, bed feathers 12 (10) lire/Kg, crude hair 60 (90) lire/Kg, processed hair 120 (150) 
lire/Kg.  Most of the value of the crude ornamental feathers, and of crude hair, presumably reflected 
the scarcity and quality of the raw material; the corresponding industrial processing (cleaning, sorting) 
is here allowed a uniform value added of 5 lire/Kg.  A similar figure is allowed ordinary bed feathers.  
The processing of ornamental feathers is allowed a value added of 185 lire/Kg (approximately 85% of 
the difference between the import value of output and the import cost of the raw material, assuming 
10% waste); the processing of hair, a value added of 50 lire/Kg (approximately 90% of the difference 
between the export value of output and the export cost of the raw material, assuming 5% waste).  Col. 
14 is the value-added-weighted sum of cols. 9 - 13; one notes that in 1911 one obtains an import 
balance, again near 3 million lire. 
 
H09.04  Footwear 
 In 1911, as can be seen from Table H.22, the labor force of the shoe industry represented near 
90% of that of the entire leather (and related products) group; and perhaps two thirds of it was 
employed in artisanal shops missed by the industrial census.  Cobblers, ubiquitous since ancient 
times, made and mended shoes; but by 1911 shoe machinery was widely used, shoe factories had 
sprung up, and the neighborhood cobbler had specialized in maintenance.  Over the later decades of 
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the twentieth century the spread of non-leather footwear eroded the demand for maintenance, and 
shoe repairmen are now a vanishing breed; but they were still everywhere at mid-century and a 

fortiori earlier.  In 1911, much like the hardware industry (Table F.46), the shoe industry was devoted 
about as much to maintenance as to new production. 
 The Censimento i. e c., vol. V, richly documents an industry in many ways quite similar, it 
would seem, to that a generation earlier.  Table H.22, panel D collects the standard factor employment 
and value data for 1937 provided for (almost) all categories (pp. 89-94, 123-128).  The footwear-
industry figures usefully distinguish industrial and artisanal shoemaking (category 206), but as noted 
above the distinction is ambiguous:  26 “industrial” shops were one-man operations, the three largest 
“artisanal” shops employed an average 35 workers apiece.  The complementary labor-force data from 
the Censimento 1936 are transcribed in panel E.  As in 1911 (panel B), in the later 1930s shoemaking 
was much the dominant component of the leather industry, overwhelmingly artisanal, and pro tanto 
largely missed by the industrial census.  The Censimento i. e c. is particularly detailed:  it separately 
identifies non-leather shoe manufacturing (category 241), and even “machine shoe repair” (category  
206b), the one very minor, the other trivial, suggesting that for practical purposes shoemaking can be 
identified with its leather-working component in the 1930s and a fortiori in 1911. 
 Most usefully, the Censimento i. e c. also provides category-specific real and financial data 
(pp. 141-143, for category 206).  In 1937 the industrial leather-shoe manufacturers produced some 16 
million pairs of shoes (5.0 to 5.5 million each for men, for women, and for subadults); sales of 671.8 
million lire and a value added of 212.9 million lire (Table H.22, panel D) imply an average value of 
42.0 lire, and value added of 13.3 lire, per pair of shoes.  The covered artisanal shops are attributed 
another 4 million pairs of new shoes, sales of 436.7 million lire – of which 220.1 million for repair 
services – and a value added of 195.6 million lire.  Their new shoes were accordingly worth on 
average (436.7 – 220.1)/4 = 54.2 lire per pair, or 12.2 lire more than industrial shoes.  Assuming that 
half that difference was attributable to materials costs (for example, for higher quality for custom-
made shoes) and half to processing costs, value added in artisanal shoe production is here estimated as 
13.3 + (12.2/2) = 19.4 lire per pair, and 77.6 million lire in all, leaving a value added of 118.0 million 
lire for their repair services.  The artisanal shops’ value added/value ratio, as reported, equaled 44.8% 
(Table H.22, panel D); it is here broken down, not unreasonably, into 35.8% in shoe production, and 
53.6% in shoe repair. 
 The Censimento i. e c. counted 137,543 workers in artisanal shops; allocating these to 
production and repair in proportion to the above estimates of value added, one obtains (“full time 
equivalent”) numbers equal to 54,567 in shoe production and 82,976 in repair.   The Censimento 1936 

reported a labor force of 304,890 workers in “shoe manufacturing” (Table H.22, panel E, category 
137); allowing for 3% unemployment and perhaps 5,000 workers in non-leather shoe production, and 
deducting the 176,845 (industrial and artisanal) workers counted by the industrial census, one obtains 
a residual of some 114,000 workers not counted by the industrial census.  Assuming these were 
essentially repairmen, total shoe-repair workers climb from ca. 83,000 to ca. 197,000, for an overall 
maintenance value added estimate equal to 118.0(197/83) = 280.1 million lire, not far below the 212.9 
+77.6 = 290.5 million lire estimate obtained above for new production. 
 Again assuming that the workers omitted by the industrial census did not produce significant 
quantities of shoes, total leather-shoe production in 1937 coincides with the industrial-census total of 
20 million pairs.  Net exports of leather shoes equaled rather less than 1 million pairs (Commercio 

1937, categories 2302-2309), for net purchases near 19 million pairs, or, given a population in excess 
of 43 million (Sommario, p. 39), 44% of a pair per capita per year (or, less cryptically, 4.4 new pairs 
per person per decade).  Again, 290.5 million lire for 20 million pairs in new production yields an 
average value added of 14.5 lire per pair; 280.1 million lire in maintenance for 19 million pairs 
annually purchased yields a barely higher average of 14.7 lire (a figure to be interpreted as value 
added per pair in stock, divided by the stock/flow ratio). 
 The Censimento i. e c. further indicates that the industrial shoemakers consumed 9,200 tons of 
sole leather; the leather consumed for the uppers was measured, less usefully, by area.  The industrial-
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shops’ production of 16 million pairs implies a consumption of .58 Kg of sole leather per pair of 
shoes; adding two thirds of that (.39 Kg) for the uppers (Pelli Genova, p. 40), leather consumption 
averaged 1.0 Kg per pair of shoes (the leather consumption per pair cited in Pelli Genova, p. 40, is 
twice as high, but that piece seems aimed at documenting the need for protection, and its 
“representative” shoe seems far heavier than average).  The covered artisanal shops are said to have 
consumed another 7,000 tons of sole leather (with a trivial further quantity, under 50 tons, consumed 
by the machine shoe-repair shops, category 206b); 2,300 tons may be assigned to the 4 million pairs 
produced, leaving 4,700 tons used in maintenance.  Per the above estimates, the actual number of 
(full-time equivalent) repairmen was (197/83) times the number covered by the industrial census, 
suggesting an aggregate maintenance consumption of sole leather near 11,200 tons.  Use of course 
consumed the uppers much less than the soles; adding one sixth (rather than two thirds) of that for the 
uppers, total leather consumption in maintenance works out to some 13,100 tons, or some .7 Kg for 
each of the 19 million pairs annually purchased (a figure again to be interpreted as leather 
consumption per pair in stock, divided by the stock/flow ratio). 
 For the period of interest here a most useful data point is provided by the Notizie pelli 
(published post-war, but based on pre-war data), which quotes a daily production capacity of 41,530 
machine-made pairs of shoes, and 10,100 hand-made pairs (p. 153), a four-to-one ratio much like that 
registered in 1937 (and again clearly suggesting, in conjunction with the census data in Table H.22, 
that hand-/foot-powered machinery was used in “small” and artisanal shops as well as in “large” 
ones).  These daily rates are here taken to apply to 1913, when demand was presumably high (given 
military operations in Libya, Bachi’s 1912, p. 131, and rising wages, Atti C.C.V.D. 1911-12, p. 351), 
but imports were putting pressure on domestic producers (e.g., Notizie pelli, p. 105).  Production in 
1913 is accordingly estimated as 90% of capacity over a 300-day year, for a calculated total of 13.940 
million pairs; adding net imports (Table H.23, col. 7), purchases work out to 15.147 million pairs for a 
population of some 35.2 million, or 43% of a pair per capita per year, almost as much as in 1937. 
 Table H.24 documents the derivation of the present estimates, based on the following 
relationships: 
 
(1)  shoe purchases (col. 1) =  shoe production (col. 2) + shoe net imports (Table H.23, col. 7), 
with all three in million pairs of shoes; 
 
(2)  leather consumed for shoes (col. 3) = a(col. 1) + b(col. 2), 
with cols. 1 and 2 as above, col. 3 in thousand tons, and a and b respectively equal, as estimated 
above, to 1.0 and 0.7 Kg/pair (thousand tons per million pairs); 
 
(3)  total leather consumption (col. 4) = c(col. 3), 
with both in thousand tons; c is a time-variant coefficient set equal to the ratio of the total leather-
products labor force to the shoe-maker labor force.  Benchmark values are calculated directly from 
Table H.22, panel A, col. 3:  in 1911, c equals 1.082 (the sum of categories 3.63-3.68 divided by 
category 3.64); in 1901, 1.075 (the sum of categories XI.3-XI.7 and XII.5-XII.6 divided by category 
XII.5); in 1881, 1.063 (the sum of categories II.III.7-II.III.9, II.VII.2 and II.VII.4 divided by category 
II.III.9); and in 1871, 1.058 (the sum of categories II.3.9-II.3.10, II.3.14, and II.9.3-II.9.4 divided by 
category II.3.10).  In other years, c is linearly interpolated and extrapolated (to 1.053 in 1861 and 
1.0834 in 1913).  Because c is only an approximation, the figures in col. 4 are only preliminary 
estimates; so too of course those in cols. 5 – 7, derived from col. 4. 
 
(4)  leather production (col. 5) = total leather consumption (col. 4) – leather net imports (Table H.23, 

col. 4), 
with all three in thousand tons; 
 
(5)  domestic-hide consumption, series A (col. 6) = d(col. 5) – hide net imports (Table H.23, col.   3), 
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with all three in thousand tons; d is the dried hide/leather input-output coefficient (.77, Pelli Genova, 
p. 16), so that d(col. 5) is total hide consumption in dried-hide equivalent; net imports are measured 
in dried-hide equivalent, and so of course is col. 6. 

 
 The purpose of this system of equations linking cols. (1) to (6) is to draw out the values 
implied by any one variable for all the others.  Cols. (1) to (6) for 1913 in Table H.24 are derived first, 
working out from the production estimate derived above (col. 2).  Benchmark cols. (1) to (6) for the 
other census years are derived next.  The set for 1911 is derived by fixing current purchases (col. 1), 
assuming these equaled .43 pairs per capita, as in 1913; the census-year population figures used here 
are the (year-end) current-border figures in the Sommario, p. 39, col. 1 from 1871 to 1913, when the 
borders were unchanged, extrapolated back to 1861 in proportion to the constant (postwar)-border 
figures in col. 4.  The sets for 1861, 1871, 1881, and 1901 are all filled in by initially fixing the leather 
consumption of the shoe industry (col. 3); these are estimated ad hoc, but they are in fact quite tightly 
constrained by their implications.   
 One obvious constraint is provided by the implied path of productivity in the shoe industry, 
here proxied by leather consumption (col. 3) per worker (Table H.22, panel A).  From benchmark to 
benchmark, productivity surely did not decline, setting a floor to the growth rate of shoe production 
and purchases.  More specifically, productivity can be presumed flat over the mid-19th century, and to 
have grown especially after the turn of the century, with the spread of shoe machinery; the 
benchmark-to-benchmark growth in production and purchases from 1861 to 1901 is tightly 
constrained by the shoe-labor-force figures in Table H.22, panel A.  From 1901 to 1911, the constraint 
on the growth of production and purchases is set not by likely productivity growth, which can only be 
presumed significantly positive, but by the implied purchases of shoes and consumption of domestic 
hides.  The latter constraint is brutal:  because the estimates work backwards in time, a higher 
production/purchases growth rate from 1901 to 1911 reduces the estimates for 1901 of leather 
consumption and production, hide consumption, and, deducting imports, the implied consumption of 
domestic hides, which readily fall to impossible negative levels.  More subtly and more narrowly, 
from benchmark to benchmark the growth of shoe consumption per capita appears negligible from 
1913 (and by assumption 1911) on (to 1937, as seen above), positive but declining, given the labor 
force figures and plausible productivity growth, over the 1860s and 1870s.  The assumed shoe-
industry leather consumption in 1901 determines the growth rate between 1881 and 1901 on the one 
hand, and 1901 and 1911 on the other; the range of figures that yields a smoothly declining path from 
benchmark to benchmark from 1861 right through to 1911 is in fact exceedingly narrow. 
 With the selected benchmarks in cols. (1) to (6) implied annual productivity growth in the 
shoe industry averaged zero in 1861-70 and again in 1871-80, a barely positive figure (.03%) in 1881-
1901, and 1.6% in 1901-11; annual growth in per capita purchases averaged 1.13% in 1861-70, 0.67% 
in 1871-80, .32% in 1881-1901, and .15% in 1901-11 (and then essentially zero, as noted).  It is the 
reasonableness of these figures, implied by the present estimates, that lends the latter credibility. 
 Cols. (1) to (6) for the benchmark years 1861, 1871, 1881, 1901, 1911 and 1913 in Table H.24 
are then interpolated; the directly interpolated variable is always shoes purchased (col. 1), with the 
rest of the set obtained through the above equations.  The basic index of purchases adopted here is 
simply aggregate wool consumption (Table H.06, col. 11, scaled to equal 1.00 in 1913, henceforth 
Qw), as wool and shoes seem of comparable relative necessity/luxury.  Wool quantity and shoe 
quantity move together if they are similarly income-elastic and neither demand is price-elastic (or if 
they are strict complements, which they are not).  If both demand curves are unit-elastic, on the 
other hand, the constant is not the ratio of the quantities but the ratio of the expenditures, and the 
shoe/wool quantity ratio Qs/Qw is not a constant but a constant times Pw/Ps.  A second, price-
sensitive index is also calculated as QwPw/Ps, also scaled to set it equal to 1.00 in 1913; the prices 
used are those for greasy wool and leather reported in the Sommario, pp. 180, col. 4, 185, col. 4.  
The final interpolator is .75Qw + .25QwPw/Ps, smoothed by taking a 3-year moving average (with the 
end-points unchanged).  For convenience this interpolator is transcribed, rounded, in Table H.24, 
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col. 8. 
 As usual, the interpolator is not serendipitously perfect.  If one extrapolates one benchmark 
(B0) to the next, N years later, one obtains not the next benchmark (BN) but a different figure (BNe) 
altogether; the interpolated sequence must be “forced” through the second benchmark.  The 
standard procedure, letting rit represent the interpolator’s growth rate from (t – 1) to t, is to calculate 
the interpolated values Vt forward from B0 = V0 as Vt = Vt-1k(1 + rit), where the constant correction 
factor k  = (BN/BNe)(1/N).  In this manner, the discrepancy between BNe and BN is progressively 
absorbed by rotating the interpolator to force VN = BN:  the correction is purely to the interpolator’s 
trend.  A consequence of this is that if between the benchmarks the growth of the interpolator 
accelerates sufficiently sharply, the trend correction turns the initial slow growth of the interpolator 
into a decline in the interpolated series.  Perhaps appropriately:  if we are using automobile 
purchases to interpolate horse-and-buggy purchases over the transition from the latter to the former, 
and we believe that automobile technology non fecit saltus, we can also believe that horse-and-
buggy purchases tended to decline, and only increased in years of great prosperity identified by 
super-normal automobile purchases. 
 But this scenario does not appear appropriate if we are working with wool and shoes.  The 
one was not a better product that displaced the other, generating different trends; they were different 
goods, substitutes only within narrow limits, and both sensitive primarily to consumer prosperity.  
The discrepancy between BNe and BN points not to different trends, but to different income 
elasticites (perhaps specific to each interbenchmark period, as income grew), elasticities that 
differed in absolute value but not in sign.  The standard trend correction that can turn slow growth 
into decline is simply inappropriate; what is needed with BNe > BN is not a rotation but a flattening 
of the interpolating series (and so on).  Here, therefore, the interpolated values Vt are calculated 
forward from B0 = V0 as Vt = Vt-1 (1 + krit), where the constant correction factor k is whatever yields 
VN = BN.  In practice this k is obtained by tâtonnement, with an obvious starting point provided by 
((BN/B0)(1/N) – 1)/((BNe/B0) (1/N) – 1).  With the standard trend correction, the year-to year constant 
is the ratio of the interpolated series’ (1 + r) – equal to (Vt/Vt-1) – to the interpolator’s (1 + r); with 
the present (“elasticity”) correction the year-to year constant is the ratio of the interpolated series’ r 
– equal to (Vt/Vt-1 – 1) – to the interpolator’s r.  To return to Table H.24, the directly interpolated 
figures are the shoe purchases in col. 1 for 1862-70, 1872-80, 1882-1900, 1902-10, and 1912, using 
as the interpolator the series in col. 8; cols. 2-6 are then derived from col. 1, using the equations 
reported above. 
 Col. 7 is an additional series, defined by a further equation: 
 
(6)  domestic-hide consumption, series B (col. 7t) = .5(col. 6t + col. 6t+1), save that col. 71913 = col. 

61913, 
again in thousand tons of dried-hide equivalent; the shift crudely allows for the months-to-a-year it 
took to tan leather with traditional processes (e.g., Enciclopedia italiana, vol. 26, p. 55; Inchiesta 

industriale.  Riassunti delle deposizioni, cat. 10, p. 2). 
 
Estimated leather output (col. 5) and therefore total hide consumption vary only moderately, but the 
violent movements in hide imports (Table H.23, col. 3) generate equally violent movements in the 
implied consumption of domestic hides (col. 6), which are only slightly attenuated by the present 
partial shift (col. 7). 
 Two further considerations bear notice.  First, the volatility of col. 6 meant that (nonnegativity 
apart) the benchmark estimates did not usefully constrain the admissible benchmark figures in col. 3 
(and, à suivre, in the other columns); but the above interpolations generate the entire series in (col. 6 
and) col. 7, and this last is not without interest.  Italy’s animal censuses of 1881 and 1908 point to an 
intercensal increase of some 30% in the stock of cattle, sheep, and goats (Cronache Einaudi, vol. 3, p. 
194), or ca. 1% per year; cols. 6 and 7 are entirely comfortable with a trend growth rate of that 
magnitude.  Second, in 1872-73 col. 7 displays downside outliers practically indistinguishable from 
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zero.  Interestingly, the Inchiesta industriale, Deposizioni scritte, cat. 10, p. 26, registers at that time 
the complaint of a tanner to the effect that (in the wake of the Franco-Prussian war) French purchases 
of Italian animals on the hoof had been so high that slaughtering fell off, and domestic hides could not 
be obtained at all. 
 The series in Table H.24, cols. 1 and 2, are accordingly accepted as the present estimates of 
shoe purchases and production, both of them measured in million pairs of shoes. 
 Value added at 1911 prices in new production is here estimated on a unit basis, from prices 
and the technical coefficients calculated above.  In 1911 shoes were imported, on balance, in 
significant quantities (Table H.23, col. 7); imported shoes were valued at 12 lire per pair, and subject 
to a tariff of 2 lire per pair, for a total of 14 lire per pair of industrial shoes (the Sommario, p. 200, 
reports some 14 lire as the price of shoes for men, with lower prices for shoes for women and 
children; but these were prices in Milan, and presumably referred to urban shoes, lighter and cheaper 
than those worn by the rural masses).  Trade in tannin-tanned leather for soles and uppers was 
essentially balanced.  In the Movimento commerciale sole leather (trade category 630) was valued at 
3.95 lire/Kg, or some 2.3 lire for the .58 Kg consumed per pair.  Tannin-tanned leather for the uppers 
(trade category 631) was valued at 6.40 lire/Kg, or another 2.5 lire for the .39 Kg consumed per pair; 
chrome-tanned leather (category 632) weighed perhaps half as much per unit area, but cost almost 
twice as much per unit weight, leaving the unit cost essentially unchanged.  Allowing for ancillary 
materials, an average value added of 9 lire per pair of industrial shoes does not appear unreasonable.  
In 1937, as noted, artisanal (custom-made) shoes were worth 25% more than industrial shoes, 
pointing, per pair, to a unit value in 1911 of perhaps 17.5 lire and a value added between 11.25 lire (if 
the leather was of superior quality and also cost 25% more) and 12.50 lire (if all the extra value was 
attributable to workmanship).  Hand-made shoes apparently accounted for one fifth of total 
production (as in 1937); allowing them a central value added estimate of 11.875 lire per pair, mean 
value added per pair produced is here set at 9.575 lire per pair, or, in round figures, some 134 million 
lire for 14 million pairs. 
 The estimate of value added in maintenance is more tentative.  In 1937, as estimated above, 
value added in production equaled 14.5 lire per pair produced, and value added in maintenance 14.7 
lire per pair currently purchased.  The latter figure can serve as an estimate of the corresponding 
1937-price figure for 1911, given substantially unchanged repair technology, per-capita purchases, 
and (as Italians walked, and largely worked, on their feet, in 1937 as in 1911) average shoe durability.  
In new production, on the other hand, improvements in machinery and rising productivity implied a 
falling constant-price value added; assuming a decline of between 1.0 and 1.5 percent per year, at 
1937 prices but with 1911 technology value added per pair produced would have been between 19 
and 21 lire per pair.  Taking the mid-range figure of 20 lire per pair produced, with 1911 technology 
maintenance value added per pair purchased (14.7 lire per pair) would have equaled some 73.5% of 
that.  This last percentage is here applied to the 1911-price estimate of value added per pair produced 
(9.575 lire) to obtain a 1911-price estimate of maintenance value added per pair purchased equal to 
7.04 lire.  In 1911 some 15 million pairs were purchased, yielding round-figure estimates of value 
added equal to 106 million lire in maintenance and 240 million lire in the shoe industry as a whole. 
 From 1861 to 1913 the 1911-price estimates of value added in shoe production are simply, and 
straightforwardly, the above per-unit estimate for 1911 and the quantity estimates in Table H.24, col. 
2.  Formally, the corresponding figures for maintenance are similarly obtained as the above estimate 
of maintenance value added per unit purchased times the quantity estimates in col. 1.  Substantively, 
the maintenance series is (even) less solidly grounded than the production series, because of two 
complications that are here essentially ignored.  One is that maintenance is a function of the stock of 
shoes more than of the gross flow of annual additions to the stock; the present algorithm here simply 
assumes a constant stock/flow ratio, an assumption no more than approximately justified by short 
average service lives (and slowly evolving flows).  The other is that maintenance is even more 
specifically a function of use (“total hours on feet”) rather than of the stock itself:  not a major 
consideration if the source of variation over time reflected the number of people who actually wore 
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leather shoes, but at least potentially the source of serious error, for example if a boom in purchases 
was due entirely to upper-class consumers (who would own more shoes but never wear more than two 
at a time, so that purchases and even the stock would increase with no increase in maintenance).  As 
noted, nothing is done here to cope with these complications, and it can only be hoped that the 
attendant errors are minor. 
 Together with the estimated number of workers (97% of the labor force, Table H.22, panel A, 
or some 319,000 in 1911), the above estimate of aggregate value added in 1911 works out to near 750 
lire per worker.  This is, in context, a low figure, equal for example to just over 40% of the 1,770 lire 
per worker calculated for the engineering industry (Table F.02, Summary Table F.3) – but not 
implausibly so, given that the data in the 1930s industrial census yield a value added per worker in the 
shoe industry (2,310 lire) that is not quite 25% of the corresponding figure for the engineering 
industry (9,482 lire:  Censimento i. e c., vol. III, pp. 59, 67).   
 Table H.25 collects the estimates for the leather group.  Col. 1 refers to the production of 
shoes, in physical units; it simply reproduces Table H.24, col. 2.  Col. 2 refers to the maintenance of 
shoes, in 1911-price value added; it is obtained as the purchases series in Table H.24, col. 1, times the 
above estimate of 7.04 1911 lire of value added in maintenance per pair of shoes purchased. 
 
H09.05  Gloves 

 The present estimates of glove production are presented in Table H.25, col. 3; like the 
production of shoes, that of gloves is measured by the number (of pairs) produced.  These production 
estimates are obtained by estimating purchases in 1911, extrapolating these to 1861-1913, and 
deducting net imports. 

Glove production or purchases in or near 1911 do not seem to be documented by direct 
evidence (like that provided, for footwear, by the Notizie pelli):  approximate figures are here obtained 
from the census data, working back from the 1930s. 
 The Censimento 1936, vol. 4, part 2, p. 28 reported a labor force of some 6,600 workers, 
nearly half of them women, in leather and cloth glove manufacturing (category 147):  of these, under 
400 were artisans (some 100 of them with subordinates), and under 1,400 worked at home.  Of the 
rest, under 200 were owners and managers, some 100 white-collar workers, and near 4,600 blue-
collar workers (including those in artisanal shops):  much the larger part of the glove-making industry 
was clearly carried out in (small) factories, averaging near 20 wage-earners per owner/manager. 
 The Censimento i. e c., vol. V, distinguished glove-making by material.  Cloth gloves 
(category 250, p. 89) are attributed only 13 artisanal shops, with 27 owner-managers but no fewer 
than 243 subordinates, mostly female; the largest “artisanal” shop, alone, employed 127 people.  As 
recalled above (H09.02), activities were considered “industrial,” “artisanal,” or both, a priori, and 
“artisanal” activities were sent a reduced questionnaire; the indication “I” or “A” that qualifies the 
data actually identifies the questionnaire used, and as noted (vol. I, p. 27) some activities considered 
artisanal, and so counted, turned out in fact to be, in substantively, “industrial.”  Cloth glove-making 
appears to be a case in point.   

In leather-glove-making, on the other hand, only “industrial” shops were counted (category 
207, p. 123); some 300 shops are attributed a mere 1,782 workers, including 584 owners and 
managers, just 21 white-collar workers, and only 1,177 wage-earners, for an average of just 2 wage-
earners per owner/manager (54 were one-man shops, half the total averaged 3 persons/shop; at the 
upper end, two shops averaged over 60 persons each, and one employed 118).  Compared to the 
demographic-census data, presumably dominated by leather-glove shops, the industrial-census shops 
appear curiously few, and curiously small. 

These leather glove-making shops are attributed (p. 128) a product value of 54.3 million lire 
for 5.01 million gloves, a materials value of 31.0 million lire, and a value added of 23.3 million lire 
(including only 3.7 million lire in wages):  value added works out to over 13,000 lire per worker, 
compared to 5,400 lire per worker in “industrial” footwear shops and 1,400 in artisanal ones.  Their 
materials consumption was dominated by lamb (“sheep”) skins (2.180 million, costing 22.716 million 
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lire) and kid (“goat”) skins (.522 million, 5.678 million lire), with another million lire or so absorbed 
by cotton (lining cloth and sewing thread).  These data for the skins point to unit values of 10.4 and 
10.9 lire per lamb and kid skin, respectively; the Commercio 1937 valued lamb and kid skins at 115 
and 118 lire per kilogram, respectively (categories 2106bis and 2106), pointing to a unit weight of 
some 0,09 Kg per skin . 

These figures yield an input-output ratio of some .05 Kg of leather per pair of gloves.  In 1911, 
exported leather gloves were worth 2.5 lire each (category 647), lamb and kid skin 18.5 and 27 lire 
per Kg, respectively (categories 629, 628).  Allowing lamb four times the weight of kid (as in 1937), 
at 1911 prices a pair of gloves absorbed leather worth some 1.0 lire; allowing 10% of that for ancillary 
materials, value added works out to perhaps 1.4 lire per pair of gloves. 

Quantity estimates are less readily arrived at.  Using the above figures from the 1930s, the 
Censimento 1936 points to equivalent employment in (leather, cloth) glove production near 5,400 (the 
reported total less 75% of those working at home, reduced by 3% to allow for frictional 
unemployment), or some 2.65 times the 2,052 counted by the Censimento i. e c. in cloth and leather 
gloves together; correspondingly scaling up the reported number of leather gloves produced by the 
industrial-census sample one obtains a total glove production in 1937 of some 13.3 million pairs.  Net 
exports were then some 4.4 million pairs (category 2124), for a consumption of 8.9 million pairs, or 
just 0,21 pairs per person per year.  At that rate (assuming the same similarity as in shoe 
consumption), in 1911 some 7.71 million pairs would have been purchased, and (given net exports, 
Table H.23), some 10.95 million pairs produced, for a value added of some 15.3 million lire. 

One perspective on these estimates is provided by the number of domestic servants, then some 
483,000 (Censimento demografico, category 10.31).  Gloves were then overwhelmingly fashion 
items, worn by those who had servants; the implied ratio of some 16 pairs of gloves per servant is 
consistent for example with four glove-wearing members of the master’s family per servant, each 
buying on average four pairs of gloves per year, perhaps not unreasonably many if one allows for the 
range of gloves worn especially by women, and the dictates of changing fashions. 

Another perspective is provided by the implied value added of some 15.3 million lire.  The 
Censimento demografico counted 3,957 in the labor force (Table H.22), for an employment, 
deducting the usual 3%, near 3,800, and a value added per worker near 4,000 lire:  less than six times 
the figure here attributed to shoe-making artisans, against the over nine-to-one ratio obtained above 
for 1937, but perhaps not unreasonably low allowing for differential growth in relative mechanization.  
On balance, therefore, the estimate of 7.71 million pairs purchased in 1911 seems roughly centered, 
and is here accepted without further revision. 
 Since gloves were presumably purchased overwhelmingly by the relatively well off, this 
consumption benchmark is extrapolated using essentially the same index as was used above to 
extrapolate purchases of fur hats and straw hats (H08.04, H08.05):  aggregate wool consumption 
(Table H.06, col. 11), scaled to equal (2/3) in 1911, and aggregate silk goods consumption (Table 
H.20, cols. 3 plus 4, plus Table H.8, col. 15), scaled to equal (1/3) in 1911.  Here, the consumption 
index is a slightly smoothed version of that weighted sum (a three-year moving average, leaving the 
end-points unchanged).  
 The glove-production estimates in Table H.25, col. 3 are in turn the resulting consumption 
series, reduced by the net imports (augmented by the net exports) in Table H.23, col. 6. 

The censuses provide labor force data for 1871, 1881, and 1911 (but not 1901, when gloves 
were not separately identified).  The present production estimates and these census data point to 
productivity growth near 2% annually between 1871 and 1881, and 3% annually between 1881 and 
1911:  the present production series seem broadly compatible with the census data. 

 
H09.06  Other leather products  

 Leather was used to produce myriad other goods; these are considered together, as a single, 
heterogeneous residual.  The present production estimates are presented in Table H.25, col. 4:  
directly as 1911-price value added, in the absence of a representative physical product.  These 
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production estimates too are obtained by estimating purchases in 1911, extrapolating these to 1861-
1913, and deducting net imports. 
 The 1911 censuses distinguished only leather embossing (3.63, a relatively insignificant 
activity with a labor force of less than 300, Table H.22), the production of leather accessories (3.66, 
covering everything from wallets and handbags to suitcases and trunks, with a labor force near 
3,600), and the production of saddlery, belting, and the like (3.67, including not only harnesses but 
cartridge-cases and other bits of military equipment, with a labor force near 14,200).  These 
categories each cover a range of goods not much narrower than that covered by their union; at the 
level of the census data the only striking (and curious) difference between them is that over half the 
workers producing accessories were in “large” shops, while other production was overwhelmingly 
small-scale (Table H.22). 
 The Censimento 1936, vol. 4, part 2, p. 12 suggests that the labor force in saddlery and 
belting (category 59) had by then slipped a bit (to 14,000), while that in accessories and artistic 
products (category 60, combining 1911’s 3.63 and 3.66) had more than doubled (to 8,100); in the 
latter category the share of wage-earners was exceptionally high (ca. 75%), again pointing to 
production in relatively large units. 
 In the Censimento i. e c., vol. V, saddlery and belting is category 204, leather accessories 
category 205; both distinguish “industrial” and “artisanal” shops (pp. 123, 128; Table H.22, panel D).   
Industrial saddlery and belting are attributed 164 shops with 3,163 workers, sales of 105.9 million lire, 
and a value added of 31.8 million lire; its artisanal equivalent, 4,418 shops with just 5,923 workers, 
sales of 24.8 million lire, and a value added of 11.6 million lire.  Industrial accessories are attributed 
253 shops with 5,889 workers, sales of 89.5 million lire, and a value added of 30.7 million lire; its 
artisanal equivalent, 726 shops with 1,977 workers, sales of 19.7 million lire, and a value added of 7.3 
million lire.  One notes that in the accessories industry the ratio of value added to value was near 35% 
in both industrial and artisanal shops; in saddlery and belting, on the other hand, that ratio was 30% in 
industrial shops and nearer 47% in artisanal shops, suggesting that the two specialized in different 
products (with the industrial shops presumably tied to the simpler and more standardized products, 
like belting).  Compared to the demographic census, too, the industrial census appears to have covered 
virtually the entire accessories industry, but just two thirds of the saddlery-and-belting industry, 
omitting, allowing 3% unemployment, ca. 4,500 (presumably artisanal) workers. 
 These figures imply a value added per worker, in 1937, near 5,200 lire and 3,700 lire in 
industrial and artisanal accessories, respectively, and 4,800 lire for the industry as a whole.  In 
saddlery and belting the corresponding figures are near 10,050 lire in industrial shops and near 1,950 
lire in counted and presumably in omitted artisanal shops, for an average, including these last, near 
3,850 lire.  By way of comparison the corresponding figures equaled 13,000 lire per worker in 
(“industrial,” but actually small-scale) glove shops, 5,400 lire per worker in industrial footwear shops, 
and 1,400 in the artisanal footwear shops that dominated the industry (Table H.22, panel D). 
 In 1911, the value added estimates obtained above are near 700 lire per worker in footwear, 
and 4,000 lire per worker in glove-making.  The manufacture of accessories was as noted 
exceptionally concentrated in “large” shops even in 1911; value added per worker is here very 
tentatively extrapolated from that in (artisanal) footwear, inflating the 700 lire of the latter by the 
(4,800/1,400) ratio calculated for 1937.  The resulting estimate equals 2,400 lire per worker in 1911; 
applied for simplicity to the estimated 3,781 workers in categories 3.63 and 3.66 together (Table 
H.22), it yields a value added of 9.074 million lire.  The manufacture of saddlery and belting was 
instead, in 1911, overwhelmingly a matter of small shops (ibid.).  A synthetic value added per worker 
in 1937 calculated with the worker distribution of 1911 allows the “industrial” 10,050 lire to just 
(992/13,731) of the workers, and the “artisanal” 1,950 lire to the residual, for a reweighted average of 
near 2,500 lire per worker; otherwise proceeding as before, value added per worker is extrapolated 
from the 700 lire figure for footwear in 1911 using the corresponding 1937 ratio, or (2,500/1,400).  
The resulting estimate equals 1,250 lire per worker in 1911, for a value added, given 13,731 workers, 
of 17.164 million lire.  Summing these two partial estimates, other leather products are here attributed 
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a value added of 26.24 million lire in 1911. 
 In 1911, trade in these goods amounted to 658 tons of net exports (categories 645-646, 651-
653; Table H.23, col. 8); in value terms, net exports equaled 7.68 million lire.  Its value added content 
is crudely estimated at 40% of value, or 3.07 million lire; combined with the above production 
estimate, this figure yields a 1911 value-added-consumed benchmark of 23.17 million lire. 
 This consumption value added 1911 benchmark is extrapolated using the same wool and silk 
consumption indices as before (Table H.6, col. 11, and Table H.20, cols. 3 plus 4, plus Table H.8, 
col. 15, respectively), but here with equal weights (boosting the weight of the silk index, which is 
the more cyclically variable, and on its face more representative of the path of investment goods).    
The net import value added 1911 benchmark (-3.07 million lire) is in turn extrapolated in proportion 
to the tonnage series is Table H.23, col. 8); and production value added at 1911 prices from 1861 to 
1913 is obtained by deducting (the 1911-price value added content of) net imports from (that of) 
consumption, year by year.  Given the multiplicity and heterogeneity of the goods concerned, this 
production series is here left in 1911 lire, and not converted to physical units (Table H.25, col. 4). 
 At the census years the labor force in the production of these goods was successively 
reported (Table H.22) as 10,335 in 1871 (categories II.9.3-4), 12,790 in 1881 (II.VII.2, 4), 16,364 in 
1901 (XI.3-5, 7), and 18,054 in 1911 (3.63, 6-7).  Given these, the output estimates imply that 
productivity growth remained negligible until the turn of the century, and then soared to 5% p. a.; 
and this last rate drops to 3% if we measure it on the basis of consumption rather than production, 
as if the labor force were geared to the internal market, and the variable international flows were 
handled by varying working hours.  Again, therefore, the production estimates are not incompatible 
with the census data. 
 
H09.06  Fur products 

 The present fur-product production estimates are presented in Table H.25, col. 5; they are 
again obtained by estimating purchases in 1911, extrapolating these to 1861-1913, and deducting net 
imports. 
 The production of fur products in or near 1911, like that of gloves, does not seem to be 
documented by direct evidence; an approximate figure is here again obtained from the census data, 
working back from the 1930s. 
 The Censimento 1936, vol. 4, part 2, p. 29 reported a labor force of some 3,800 workers, 2,500 
of them women, in fur manufacturing (category 148):  of these, 800 were artisans (200 of them with 
subordinates), and just 100 worked at home.  Of the rest, another 200 were owners and managers, 
some 100 white-collar workers, and near 2,600 blue-collar workers (including those in artisanal 
shops).  The preparation of pelts for furs was a separate category (56, p. 12), with a labor force of 
some 1,900, only 700 of them women; some 100 were artisans (few of them with subordinates), and 
almost no one worked at home.  Of the rest some 100 were owners and managers, nearer 200 white-
collar workers, and 1,500 blue-collar workers.  
 The Censimento i. e c., vol. V, attributed to fur-making (category 251, p. 89) over 1,200 
artisanal shops with 4,461 workers, two thirds of them female:  a total curiously in excess of the labor 
force counted the year before.  Of these, near 1,900 were owners, near 2,600 wage-earners.  These 
shops are attributed a value product of 68.4 million lire, materials costs of 47.1 million lire, and a 
value added of 21.3 million lire (p. 94), or some 4,800 lire per worker (Table H.22, panel D).  The 
preparation of pelts for furs (category 201) was attributed 1,728 workers in industrial shops and 255 in 
artisanal shops (p. 123), for a total near the corresponding labor force figure.  Value, materials costs, 
and value added are said to be not reportable (p. 128):  the detailed data (pp. 129-131) do not include 
the cost of the crude pelts, but they point to a value product near 80 million lire (plus 7 million of by-
products), far more than the materials costs, or even the value product, of the fur makers, and this 
even though many if not most pelts were worked on commission.  The trade figures exacerbate the 
problem, as trade in dressed pelts (categories 2095a,b), essentially balanced in weight, amounted to 
over 50 million lire of net imports.  A possible explanation is that the larger part of the dressed pelts 
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were cut and sewn into furs by generic tailors, and that both the industrial census and the demographic 
census seriously underestimate the total resources devoted to fur-making, and the corresponding 
product. 
 These awkward doubts carry back to the 1911 censuses, with the added complication that 
category 3.68 covered both the dressing of the crude pelts, and the subsequent transformation into 
finished consumer goods, that is, the union of the two categories distinguished in the 1930s.  The 
Censimento demografico counted a labor force nearer 5,000, 70% of it male, in category 3.68; the  
Censimento industriale, in turn, points to an industry that was then overwhelmingly artisanal (Table 
H.22).  In the circumstances, the estimates for 1911 adopted here are perforce extremely tentative, and 
perhaps best interpreted as measures of the (specialized) fur-making activity not already included in 
the above estimates for the (generic tailors and seamstresses of the) apparel industry.  
 With the usual 3% allowance for unemployment, and adopting the proportions suggested by 
the Censimento i. e c., category 3.68 is here attributed an employment of some 1,500 in dressing the 
pelts (to be added to the tanning industry considered below), and 3,300 in the manufacture of furs.  
Proceeding as before, value added per worker is extrapolated from the artisanal-footwear figure of 
700 lire using the ratio calculated for 1937, or (4,800/1,400); the resulting estimate is 2,400 lire per 
worker, or 7.92 million lire for 3,300 workers. 
 The corresponding physical output, and value added per unit, is even more uncertain.  The 
present estimates opt for an output of half a kilogram per worker day, or some .15 tons p. a., for an 
estimated total of 495 tons for 3,300 workers in 1911.  The implied value added per ton equals 16,000 
lire; the export price of generic fur products was 60,000 lire, for a value added/value ratio of some 
27%, reasonably low in its own right, and not unreasonable next to the 31% implied by the 1937 
industrial-census figures recalled above. 
 Consumption in 1911, allowing for 9 tons of net imports (Table H.23, col. 5), is accordingly 
set equal to 504 tons.  This figure is extrapolated to 1861-1913 with a combination of the usual wool- 
and silk-consumption indices, but with the weights altered to 20% and 80%, respectively, given that 
furs were very largely luxury goods.  The production estimates in Table H.25, col. 5 are the resulting 
consumption estimates, reduced by the net imports in Table H.23, col. 5.  An implication of these 
estimates is that over the cycle of the 1880s production moved somewhat less than consumption, with 
imports behaving as something of a shock-absorber; and in this light too the present estimates appear 
reasonable. 
 Again, the production series is not modified to fit the census benchmarks (Table H.22); in this 
case, however, the reason is that (as noted above) the census data are not easy to interpret.  From 1871 
to 1911 estimated output increased under three-fold, the measured labor force over eight-fold; but the 
latter may capture not the increase in aggregate fur production, but only the here irrelevant increase in 
specialized production. 
 
H09.08  Hair and feather products 

The present estimates for the hair and feather products industries are presented in Table 
H.25, col. 6,  again directly as 1911-price value added, in the absence of a representative physical 
product.  These production estimates too are constructed in the virtual absence of direct evidence by 
estimating purchases in 1911, extrapolating these to 1861-1913, and deducting net imports. 
 The Censimento 1936, vol. 4, part 2, p. 13 reports just 440 workers, three quarters of them 
wage earners, in feather processing (61); hair processing appears to have been included in the 
unspecified residual (category 198, p.  36).  The Censimento i. e c., vol. V, separated hair products 
(category 253) and ornamental feathers (category 254, which however included feather dusters); it 
counted 275 workers in “artisanal” shops working hair, and 349 workers in “industrial” shops 
working feathers (p. 89).  Product  value and value added are quoted at .795 and .701 million lire, 
respectively, for the former, and 2.769 and .910 million lire, respectively, for the latter; value added 
per worker was much the same in the two, and averaged near 2,600 lire in the two together. 
 The Censimento demografico counted in category 3.61 a labor force of over 3,900, suggesting 
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that some 3,800 were actually employed; the  Censimento industriale suggests that over half of these 
were in “large” shops (Table H.22).  The usual extrapolation from the footwear figures (which 
effectively halves the 1937 figure) yields an estimated value added of 1,300 lire per worker, or 4.94 
million lire in all.  Adding the value added content of net imports (2.45 million lire, Table H.23, col. 
14), the consumed value added works out to 7.39 million lire.  This consumption figure is 
extrapolated to 1861-1913 using the same (luxury-good) index used above for fur products; the 1911-
price production value added estimates in Table H.24, col. 6 are obtained directly as the resulting 
consumption value added figures, reduced by the corresponding net import value added estimates 
(Table H.23, col. 14). 
 Again, the production estimates are not reconciled with the census benchmarks in Table H.22, 
as these appear to be heterogeneous.  
 
H09.09  Leather 

 The present leather-output estimates are presented in Table H.25, col. 7; they are obtained by 
estimating leather consumption from the disaggregated leather-product estimates and the input-output 
ratios, and then deducting net imports.  The resulting figures supersede the preliminary series in Table 
H.24, col. 5, derived from leather-consumption estimates that crudely inflated those calculated for the 
shoe industry alone. 

The initial transformation of animal hides includes the tanning of (hairless) hides and of 
pelts; these are here considered together, along with such very minor related activity as the 
manufacture of gut products, taxidermy, and the like.  A single tonnage series is estimated here; the 
product is far from homogeneous, but presumably dominated by traditional bark-tanned leather 
(e.g., Riassunto industriale, vol. 1, p. 197)  Production is estimated as noted from the production of 
final goods, allowing for net imports (roughly half of which, in value terms, were in 1911 chrome-
tanned leathers). 

The census data suggest that within the leather group tanning was second, albeit a distant 
second, only to footwear; and at least by 1911 it appears to have been unusually concentrated in 
relatively large-scale operations (Table H.22).  It is the only leather-group industry examined by 
Ellena (1880, pp. 113-116):  he notes that production was small-scale, with an average of just 8 
wage-earners per establishment, but often power-assisted, and he estimates an annual consumption 
of 50,000 tons of fresh hides, and an output of some 20,000 tons of finished leather, worth 100 
million lire.  The Riassunto industriale, vol. 1, p. 197 (echoed by the Notizie pelli, p. 5) reports 
expert estimates, prepared for the 1900 Paris Exhibition, of input quantity and output value in 1900:  
the former is again 50,000 tons of (apparently fresh) hides, exactly like Ellena’s figure, but the 
quoted value of the product is much increased (350 million lire, possibly representing the value of 
the finished goods rather than, as stated, that of the leather alone).  Given that imports were minor 
(Table H.23, col. 4), the stagnation of physical output implied by these identical input figures 
cannot be believed; these relatively direct estimates do not provide a useful benchmark. 

The present output estimates, labeled simply “leather” (Table H.25, col. 7) are measured in 
units of weight.  The leather tonnage consumed (from which net imports are then deducted) is 
calculated as the sum of the downstream product series in cols. 1 – 5, each weighted by an estimate 
of the leather consumed per (physical or monetary) unit of output. 

Col. 1 refers to pairs of shoes produced, in millions.  Leather consumption per pair of shoes 
was estimated above at approximately one Kg (section H09.02); col. 1 thus receives a weight of one 
(thousand tons of leather per million pairs of shoes). 

Col. 2 refers to the maintenance of shoes, in million lire of value added at 1911 prices.  As 
estimated above, maintenance consumed .7 Kg of leather, and generated 7.04 1911 lire of value 
added, per pair of shoes purchased; the implicit weight to be attached to col. 2 accordingly equals 
(.7/7.04), or just under .1; to avoid rounding error, leather consumption in shoe maintenance is here 
actually calculated directly as .7 (Kg/pair, = thousand tons/million pairs) times the purchases series in 
Table H.24, col. 1. 
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Col. 3 refers to pairs of gloves produced, again in millions.  Leather consumption per pair of 
gloves was estimated above at approximately .05 Kg (section H09.04); col. 3 thus receives a weight 
of .05 (thousand tons of leather per million pairs of gloves). 

Col. 4 refers to other leather products, in million lire of value added at 1911 prices.  In 1911, 
as estimated above, 3,781 workers produced accessories (and embossed leather), 13,731 workers 
belts, saddles, and the like.  In the absence of more direct evidence the former group are here 
attributed the same leather consumption as workers in shoes (a total of 24,490 tons, on the above 
coefficients, for 318,645 estimated workers), for a total of 291 tons of leather; the latter group, 
producing heavier, simpler products, are attributed 4.0 times the former’s leather consumption per 
worker, for a total of 4,221 tons.  Total leather consumption in 1911 is thus set at 4,512 tons, 
against a value added of 26.24 million lire, yielding a ratio of .172 thousand tons per million lire.  
Assuming no change in the (not otherwise documented) mix of goods produced, col. 4 is here 
weighted throughout by this ratio. 

Col. 5 refers to furs, in units of weight.  Leather (pelt) consumption is here estimated 
directly on the assumption that waste accounted for 25% of input consumption; the figures in col. 5 
are accordingly simply divided by .75 (tons of output per ton of input). 

These estimates of leather consumption sum to just over 30,200 tons in 1911: some 14,000 
in shoe production, 10,500 in shoe repair, 4,500 in “other leather products,” and 1,200 roughly 
evenly split between gloves and furs.  The estimates thus attribute to shoes some 81% of aggregate 
leather consumption; a figure of 80% is cited, some two decades on, by the Enciclopedia italiana, 
vol. 11, p. 61. 

The leather production series in Table H.25, col. 7 is the consumption series obtained as just 
described, reduced by the net imports in Table H.23, col. 4.  Again, the consumption and production 
estimates sit happily together:  the two moved very similarly, but imports again kept the variability 
of output under that of consumption.  A curious path is instead displayed by benchmark product per 
worker (member of the labor force), the ratio of the output estimates in Table H.24, col. 7 to the 
census labor force figures for “tanning” (excluding therefore the very minor dressing of furs) in 
Table H.22:  measured product per worker, some 1.4 tons in 1871, declines to 1.1 (an average – 2% 
p. a.) in 1881, grows to 1.6 (+ 2% p. a.) in 1901, and slips to 1.5 (– .4% p. a.) in 1911.  That path 
may reflect the spread of drum tanning in the 1880s and 1890s, and the industry’s cyclical condition 
at the census years (significant output growth in 1871, flat production in 1881, relative prosperity in 
1901, and again stagnation, perhaps under pressure from foreign chrome tanning, Notizie pelli, p. 8, 
in 1911); there is clearly room for interpretation.  But there is not much room to alter the path itself, 
as it is logically tied to the path of product per worker in the footwear industry (above, H09.04), and 
if monotonic productivity growth were imposed here it would have to be abandoned there, where it 
would clash far more seriously with the evolution of the industry’s technology. 

Table H.25, col. 8 transcribes the consumption of domestic hides, in dried-weight 
equivalent, implied by the leather-output estimates in col. 7; it is a revision of the preliminary series 
in Table H.24, col. 7, exactly as the output series in Table H.25, col. 7 is a revision of that in Table 
H.24, col. 5.  The algorithm that derives the (shifted) domestic-hide consumption series from the 
leather-output series remains the one described above (H09.04).  The revised series is generally 
higher (the down-side outliers in the early 1870s remain, but are now uniformly positive), and 
displays a pleasing acceleration of the growth rate from the turn of the century; there is nothing here 
to invalidate the present estimates for the leather group. 

Tanning value added at 1911 prices is to be calculated by weighting Table H.24, col. 7 by 
value added per ton at 1911 prices; but that coefficient is not easy to pin down.  The values assigned 
to each category of the Movimento commerciale are an uncertain guide:  because the quantities 
traded were relatively small and perhaps not representative, and again, more significantly, because 
the values attributed to untanned hides refer to an uncertain mix of fresh and dried hides.  Perhaps 
the most useful value figures are the wholesale prices reported for 1911 in the Sommario, p. 185:  
1,255 lire/ton for “fresh bovine hides,” and 4,120 for “sole leather.”  Raw material costs per unit of 
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output are calculated as the cost of 1.9 tons of fresh hides (Pelli Genova, p. 41), augmented by 30% 
to allow for ancillary materials; this last coefficient is calculated from the Censimento i. e c., vol. V, 
which reports that tanneries spent 912 million lire on materials (p. 128), including 711 million for 
hides (p. 134).  Unit costs work out to 3,100 lire per ton of output, leaving a value added of 1,020 
lire per ton; the ratio of value added to value is 25%, the exact figure reported for 1937 (p. 128).  
The Movimento commerciale provides a similar value for sole leather, 3,950 lire per ton (category 
630), but a much higher figure for ox and cow hides, 1,750 lire per ton (category 616).  Using the 
above algorithm, as if this last figure referred to fresh hides, material costs per ton of output work 
out to a figure near 400 lire above the output’s value; replacing the input-output coefficient by that 
appropriate to dried hides (.77 instead of 1.9) a positive value added again emerges, equal here to 
2,200 lire per ton.  The resulting range simply confirms that the trade value refers to a mix of fresh 
and dried hides, and is here of no help at all. 

The above value added estimate of 1,020 lire per ton refers specifically to ox hides (and sole 
leather), essentially at the bottom of the leather-quality range, and not representative.  Its conversion 
to a more representative figure relies again on the detailed input and output data in the Censimento 

i. e c., vol. V, pp. 132, 134, which disaggregate by animal.  These report, for calves and steers, adult 
bovines, kids and goats, horses, sheep, and rams, hide costs that sum to 680.9 million lire, and a 
product of 42,436 tons worth 935.0 million lire, for an average value added, neglecting other costs, 
of 5,850 lire per ton; for adult bovines alone the figures are 335.5 million lire for the hides and 
26,004 tons and 452.1 million lire for the product, for a “value added” of just 4,484 lire per ton.  
Applying the 1937 product mix and value-added-per-ton relatives directly to 1911, the 1,020 lire 
per ton attributed to the tanning of ox hides is here scaled up by (5,850/4,484) = 1.305, for a final 
value added estimate for 1911 of 1,330 lire per ton of leather and 35.8 million lire in all. 

The 1911 censuses report a labor force near 17,500, pointing to an employment of some 
17,000 (11,000 of them in “large” shops, Table H.22, panel B), whence a value added near 2,100 
lire per worker.  This figure is 3 times the 700-lire standard for footwear industry artisans, far below 
the 12.8 ratio implied by the 1937 census (18,269 lire to 1,422, Table H.22, panel D); but the latter 
ratio would require a 1911 value added near 9,000 lire per worker and 150 million lire in all, or 5 to 
6,000 lire per ton of output, which seems quite impossible (given the prices in the Movimento 

commerciale 1911 for the goods that surely dominated the market, categories 630, 631, and 633).  
In tanning, it would seem, from 1911 to 1937 capital intensity grew unusually rapidly. 
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Table H.01 
Reported Labor Force and Factor Employment in the Textile, Apparel, and Leather Industries in 1911 

 
__________________________________________________________________________________________________________________________ 
                                                                    

                                                          Censimento demogra-             Censimento industriale         . 

                                                          fico (labor force)         Employment           Unduplicated   
              Census category                                Blue-                Blue-                horsepower in use  . 
Code            Content                                     collar     Total

a 
    collar      Total    Primary    Electric 

__________________________________________________________________________________________________________________________ 
                                                                                                       
3.19   Wood-shavings products         3,595      4,881      2,713      3,468        167        134          
 
3.22   Straw products         31,239     99,662      6,771      8,518        399        157 

 
3.61   Hair and feather products         3,153      3,942      2,182      2,667         25        235 
3.62   Tanning          14,586     17,522     12,450     14,757      5,398      4,121 
3.63   Leather embossing            224        292         99        127         29         45 
3.64   Leather footwear        167,508    328,528     53,810     94,977        258      1,065 
3.65   Leather gloves          3,053      3,957      1,177      1,453         12         22 
3.66   Leather accessories          2,812      3,606      2,142      2,618          8         70 
3.67   Saddlery, belting          7,669     14,156      3,148      6,350         46        277 
3.68   Furs            3,584      4,899        585        795          0          8 
3.69   Gut products, taxidermy           359        459        216        294          6         15 
3.6    Dead-animal products        202,948    377,361     75,809    124,038      5,782      5,858 
 
3.ω1   (3.1

b
-3.2

c
 and 3.3

d
-3.4

e
)                               1,477      1,949      3,290        833 

3.ω3   (3.3
d
-3.4

e
 and 3.5

f
-3.6)                               1,011      1,500        364        131 

 

6.11   Drying of cocoons, preparation of silk waste      5,670      6,256      5,950      6,520        971        321 
6.12   Silk reeling, throwing; spinning of silk waste    151,802    159,793    148,881    154,357     11,413      3,874 
6.13   Silk weaving   

 
                         24,589     27,531     17,729     18,743      2,485      1,422 

6.14   Silk bleaching, dyeing, printing        2,066      2,290      1,868      2,036        448        362 
6.1    Silk                 184,127    195,870    174,428    181,656     15,317      5,979 
                                                                                                        
6.21   Preparation of cotton           

 
                 983      1,059         12         17         90          1 

6.22   Cotton spinning, doubling         49,336     52,617     44,726     46,234     47,425     22,312 
6.23   Cotton weaving       

 
         76,413     87,122     64,184     67,181     14,568     18,938 

6.24   Cotton bleaching, dyeing, printing         8,172      9,739      7,449      8,327      3,517      3,654 
6.2    Cotton                    

 
             134,904    150,537    116,371    121,759     65,600     44,905 

                                                                                                        
6.31   Preparation of wool              1,633      2,040        728        836        568        144 
6.32   Wool spinning              9,755     12,436      4,327      4,800      3,770      1,368 

6.33   Wool weaving            15,850     18,060      9,065      9,839      4,290      1,546 
6.34   Wool bleaching, dyeing, printing          7,130      7,776      6,452      6,879      6,318        704 
6.3    Wool                        34,368     40,312     20,572     22,354     14,946      3,762 
                                                                                                          
6.41   Preparation of flax            148        210          0          2          4          0 
6.42   Linen spinning               2,614      7,261        679        700        900         12 
6.43   Linen weaving      

 
             6,413     10,145      3,660      4,036        616        611 



  
 

Table H.01 (continued) 

 
 
 
__________________________________________________________________________________________________________________________ 
                                                                    

                                                          Censimento demogra-             Censimento industriale         . 

                                                          fico (labor force)         Employment           Unduplicated   
              Census category                                Blue-                Blue-                horsepower in use  . 
Code            Content                                     collar     Total

c
    collar      Total    Primary    Electric 

__________________________________________________________________________________________________________________________ 
 
6.44   Linen bleaching,dyeing, printing              138        276         61         93          3         22 
6.4    Linen                                    

 
    9,313     17,892      4,400      4,831      1,523        645 

 

6.51   Preparation of hemp                932      1,287        228        285         59          0 
6.52   Hemp spinning, rope-making

 
         13,349     22,114      8,345     10,138      3,997        237 

6.53   Hemp weaving       
 
                   2,671      5,331      1,055      1,307        349         29 

6.54   Hemp bleaching, dyeing                  70        141         15         27          0          0 
6.5    Hemp                               17,022     28,873      9,643     11,757      4,405        266 
 
6.61   Jute spinning, rope-making

 
          2,752      2,950      1,294      1,308      1,250          0 

6.62   Jute weaving       
 
                3,969      4,125      2,649      2,728      1,800        574 

6.63   Jute bleaching, dyeing, printing              88        100          0          4          0          0 
6.6    Jute                                       6,809      7,175      3,943      4,040      3,050        574 
 
6.71   Preparation of other fibers                    40         64          0          2          0          0 
6.72   Spinning and doubling of other fibers        1,192      1,390        969      1,044        766        307 
6.73   Weaving of other fibers               540        720        322        369         43         58 

6.7    Other fibers                     1,772      2,174      1,291      1,415        809        365 
 
6.81   Ribbons, braid               14,628     16,314     10,449     11,253        861      1,475 
6.82   Knits                        18,847     25,818     13,986     15,771      1,458        919 
6.83   Tulle                         6,499     10,713      2,642      2,874        157        127 
6.84   Nets                            805      1,742         36         79          2          9 
6.85   Felt hats                    13,982     17,268     10,738     12,476      1,601      1,666 
6.86   Other felts                     926      1,128        619        757        153        107 
6.87   Waterproofs                     726        939        591        714        368        111 
6.88   Artificial leather              222        254        166        207        172         64 
6.89   Canvases                        122        164         25         34         20         62 
6.810  Other special cloths              145        183         70         89          8         19 
6.8    Special cloths            56,902     74,523     39,322     44,254      4,800      4,559 
                                                                   

6.91   Textile goods                43,165     81,449      9,909     11,872         65        334 
6.92   Tailoring                   237,170    467,500     46,359     79,042          7        112 
6.93   Mattresses, rugs             10,826     19,810      2,797      5,273         35         39 
6.94   Accessories                  18,183     30,665      8,186     11,820         59         98 
6.95   Cleaning and repair           50,759    115,154     12,580     19,894      1,061      1,202 
6.9ω   (6.91 - 6.95)                                       6,241      7,368        120         43 
6.9    Clothing and domestic furnishings       360,103    714,578     86,072    135,269      1,347      1,828 



  
 

 

Table H.01 (continued) 
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                                                          Censimento demogra-             Censimento industriale         . 

                                                          fico (labor force)         Employment           Unduplicated   
              Census category                                Blue-                Blue-                horsepower in use  . 
Code            Content                                     collar     Total

c
    collar      Total    Primary    Electric 

__________________________________________________________________________________________________________________________ 
 
6.101  Various fibers (6.1 - 6.8)            9,398     25,788                       
 

6.111  Unspecified fibers             50,173    100,059 
                                                                   
 
6.ω1   (6.1 - 6.7)                                 113,366    118,859     62,419     31,495  
6.ω2   (6.1 - 6.9)                                   9,621     10,539      3,394        799 
6.ω                                                 122,987    129,398     65,813     32,294  
 
ω.31   (3.1

b
-2

c
, 4

g
)                                    9,588    10,980      1,657      1,893  

ω.41   (3
h
, 6.1-8)     

 
                               4,153     4,692      3,472        341  

ω.42   (3
h
, 6.9)          

 
                          2,092     2,736         92         70   

ω.51   (3
h
, 7

i
)                                       5,977     7,532      3,225      1,429  

ω.61   (3
h
, 8.1

j
)                                    2,630     2,989        108        367    

ω.62   (3
h
, 8.2

k
)                                     1,354     1,738      8,003        576  

__________________________________________________________________________________________________________________________ 

 
a
includes artisans. 
b
wood. 
c
cane, straw, etc.

 

d
cereal products. 
e
fruit, vegetables, etc. 
f
milk, meat, eggs, etc. 
g
metalmaking, engineering. 

h
vegetable and animal products. 
i
chemicals. 
j
printing and publishing 
k
utilities. 
 

Sources:  Censimento demografico, Censimento industriale.  



  
 

   
Table H.02 

 Estimated Output of Cotton Goods, 1861-1913 
 

_______________________________________________________________________________ 
 
         (1)      (2)      (3)         (4)       (5)         (6)       (7) 
      Raw cotton (thousand tons)   Net imports of yarn    Net imports of cloth  
      Domestic  Relative   Net      Thousand  Trillion    Thousand   Trillion  
Year   output    price

a
  imports

b
     tons     meters

c
      tons   yarn meters

c
 

_______________________________________________________________________________ 
                                                                     
1860     4.2      .22      15.0                                              
1861     8.3      .31       9.9       11.8       .44        12.8       .86 
1862    12.4      .62       2.7        6.3       .22         9.7       .65   
1863    16.4      .90       2.4        4.5       .16         8.6       .57 
1864    20.5     1.09        .2        3.7       .14         7.7       .51 
                                                                 
1865    17.2      .81      -1.7        7.2       .26        10.3       .67 
1866    13.8      .62       3.7        7.8       .28         9.3       .60 
1867    10.5      .38       8.1        8.1       .30         9.9       .65 
1868    10.1      .37      10.5        8.7       .32        10.1       .65 
1869     9.7      .51      12.1        9.7       .36        12.5       .80 
                                                                 
1870     9.3      .39      11.4        7.5       .28         9.8       .63 

1871     8.9      .29      10.5        8.6       .33        10.6       .68 
1872     8.5      .37      12.5        7.8       .29        10.2       .66 
1873     8.1      .29      21.6       10.9       .41        11.1       .73 
1874     7.0      .24      23.1       10.9       .40        10.6       .69 
                                                                
1875     6.0      .28      16.7       11.9       .45        13.2       .86 
1876     4.9      .23      19.6       13.4       .52        12.6       .82 
1877     3.8      .20      23.3       12.7       .49        11.2       .74 
1878     3.6      .21      22.5        8.6       .33        12.1       .79 
1879     3.5      .22      25.1        6.5       .28        11.0       .74 
                                                                 
1880     3.3      .23      29.2        5.7       .27        11.2       .77 
1881     3.2      .24      31.8       11.9       .50        16.1      1.06 
1882     3.0      .26      48.3        9.1       .41        14.0       .93 
1883     2.9      .24      45.1        9.0       .43        15.4      1.02 
1884     2.7      .27      45.8        7.9       .39        15.7      1.07 
                                                                
1885     2.6      .26      59.4        7.7       .37        15.7      1.07 
1886     2.4      .24      50.6        6.1       .29        14.6       .99 
1887     2.3      .25      63.1        4.4       .22        18.1      1.27 
1888     2.2      .26      61.7        3.1       .18         7.2       .50 

1889     2.1      .26      74.0        3.4       .22         9.0       .63 
 
1890     2.0      .26      83.7        2.7       .18         7.2       .54 
1891     1.7      .19      74.4        1.9       .16         6.9       .52 
1892     1.4      .17      79.2        1.2       .12         4.4       .39 
1893     1.3      .23      81.4         .7       .11         3.0       .33 
1894     1.2      .22     104.6         .0       .07         -.3       .16 
 
1895     1.1      .19     103.1         .4       .09         -.9       .15 
1896     1.0      .21     107.9        -.5       .05        -3.7      -.02 
1897      .7      .16     116.1       -2.7      -.01        -3.9      -.04 
1898      .4      .13     127.7       -7.1      -.16        -9.4      -.27 
1899      .3      .15     126.3       -7.3      -.15       -11.5      -.38 
                                                                 
1900      .4      .23     117.4       -5.1      -.13       -11.4      -.37 
1901      .5      .19     130.6       -8.8      -.24       -14.1      -.51 
1902      .6      .20     141.2       -8.0      -.23       -12.6      -.44 
1903      .7      .25     147.2       -8.3      -.24       -16.6      -.63 
1904      .8      .28     147.3       -8.5      -.25       -21.9      -.81 
                                                                 
1905      .9      .20     156.5       -9.4      -.29       -22.1      -.80 

1906     1.0      .24     174.4       -9.4      -.32       -24.6      -.95 
1907     1.0      .28     210.7       -6.5      -.21       -22.3      -.96 
1908     1.0      .21     199.7       -5.7      -.13       -19.0      -.61 
1909     1.0      .21     181.8       -8.5      -.20       -27.0      -.91 
                                                                
1910     1.0      .29     169.0      -11.6      -.26       -31.3     -1.05 
1911     1.0      .26     184.7      -14.0      -.36       -40.1     -1.40 
1912     1.0      .21     206.1      -12.3      -.33       -34.7     -1.22 
1913     1.0      .24     194.3      -13.5      -.42       -48.2     -1.84  
_______________________________________________________________________________ 



  
 

Table H.02 (continued) 
 
 
_______________________________________________________________________________ 

 
           (8)        (9)         (10)        (11)         (12)       (13) 
              Yarn output            Cloth output          Final consumption   
         Thousand   Trillion    Thousand   Trillion      Thousand   Trillion   
Year       tons      meters       tons    yarn meters      tons

d
   yarn meters

e
  

_______________________________________________________________________________ 
                                                                    
1860                                                                         
1861      16.8        .29         28.6         .65         41.2       1.43  
1862      13.9        .24         20.2         .46         29.7       1.03  
1863      14.2        .25         18.7         .43         27.1        .94  
1864      17.0        .30         20.7         .48         28.2        .98  
                                                                
1865      19.1        .34         26.3         .61         36.4       1.26  
1866      19.0        .34         26.8         .62         36.0       1.25  
1867      19.6        .35         27.7         .65         37.5       1.30 
1868      19.6        .35         28.3         .67         38.3       1.32  
1869      20.6        .37         30.3         .72         42.7       1.48  
                                                               
1870      20.7        .37         28.2         .67         38.0       1.31  
1871      19.5        .35         28.1         .67         38.6       1.34  

1872      19.7        .36         27.5         .66         37.6       1.30 
1873      24.6        .45         35.5         .85         46.6       1.61  
1874      29.3        .54         40.2         .97         50.8       1.75  
                                                               
1875      26.0        .48         37.9         .92         51.0       1.76  
1876      23.4        .43         36.8         .89         49.3       1.70 
1877      25.5        .48         38.2         .93         49.4       1.70 
1878      25.8        .48         34.4         .84         46.4       1.60 
1879      26.3        .50         32.8         .81         43.7       1.51  
                                                                
1880      29.4        .56         35.1         .87         46.1       1.60 
1881      32.5        .62         44.4        1.10         60.3       2.09  
1882      41.5        .85         50.6        1.26         64.5       2.23  
1883      47.8        .99         56.8        1.42         72.0       2.49  
1884      46.4        .97         54.3        1.36         69.8       2.42  
                                                               
1885      53.1       1.16         60.8        1.53         76.2       2.64  
1886      55.3       1.26         61.4        1.55         75.7       2.62  
1887      56.9       1.34         61.3        1.56         75.7       2.74  
1888      62.1       1.78         65.1        1.95         75.7       2.50 
1889      67.3       1.93         70.6        2.14         79.5       2.75  

 
1890      77.7       2.30         80.3        2.47         87.5       3.02  
1891      77.8       2.31         79.6        2.45         86.5       2.99  
1892      75.4       2.28         76.5        2.38         81.0       2.79  
1893      78.5       2.40         79.0        2.49         82.1       2.84  
1894      90.5       2.88         90.4        2.93         90.2       3.11  
                                                   
1895     100.9       3.22        101.2        3.29        100.4       3.46 
1896     102.4       3.36        101.8        3.40         98.2       3.39 
1897     108.5       3.57        105.7        3.55        101.9       3.52 
1898     117.8       3.93        110.6        3.76        101.3       3.50 
1899     122.4       4.10        115.0        3.94        103.6       3.57 
                                                                    
1900     117.3       3.98        112.1        3.84        100.8       3.48 
1901     119.4       4.08        110.5        3.83         96.6       3.33 
1902     130.9       4.48        122.8        4.24        110.3       3.81 
1903     139.0       4.81        130.6        4.56        114.2       3.94 
1904     142.0       4.91        133.4        4.65        111.7       3.85 
                                                                    
1905     146.6       5.06        137.1        4.76        115.2       3.97 
1906     159.7       5.61        150.2        5.27        125.8       4.34 

1907     185.8       6.59        179.1        6.36        156.9       5.42 
1908     198.0       6.72        192.2        6.57        173.3       5.98 
1909     188.5       6.39        179.8        6.17        153.0       5.28 
                                                                    
1910     173.9       5.83        162.1        5.55        131.2       4.52 
1911     171.8       5.82        157.6        5.44        117.9       4.06 
1912     197.4       6.74        184.9        6.39        150.5       5.19 
1913     195.2       6.87        181.5        6.43        133.8       4.61 
_______________________________________________________________________________ 



  
 

Table H.02 (continued) 
 
 
_______________________________________________________________________________ 

 
          (14)        (15)        (16)         (17)       (18)    
                   Estimates of the average count (Nf)            
         in cloth production            in yarn production         
Year    Initial      Final       Initial   Intermediate   Final  
_______________________________________________________________________________ 
 
1860 
1861      9.97       11.40        3.87         6.31       8.63 
1862      9.41       11.45        5.76         8.73       8.67 
1863      9.89       11.50        7.39         9.51       8.72 
1864     11.35       11.55        9.71         9.95       8.76 
                                                          
1865     11.22       11.60        8.64         9.17       8.80 
1866     12.13       11.65        9.74         9.06       8.85 
1867     11.73       11.70        8.93         8.88       8.89 
1868     11.84       11.75        8.93         8.80       8.94 
1869     11.22       11.80        7.77         8.62       8.98 
                                                          
1870     12.06       11.85        9.66         9.38       9.02 
1871     11.74       11.90        8.46         8.69       9.07 

1872     11.64       11.95        8.88         9.32       9.11 
1873     12.39       12.00        9.55         8.98       9.15 
1874     13.18       12.05       11.26         9.71       9.20 
                                                           
1875     11.87       12.10        8.65         8.98       9.24 
1876     11.96       12.15        7.69         8.00       9.29 
1877     12.57       12.20        9.22         8.67       9.33 
1878     11.77       12.25        9.30         9.94       9.37 
1879     11.74       12.30        9.32        10.02       9.42 
                                                          
1880     11.82       12.35        9.52        10.15       9.46 
1881     11.60       12.40        8.15         9.25       9.50 
1882     12.85       12.45       10.72        10.24      10.24 
1883     12.94       12.50       10.88        10.36      10.36 
1884     12.43       12.55       10.34        10.48      10.48 
                                                           
1885     12.91       12.60       11.30        10.94      10.94 
1886     13.27       12.65       12.12        11.42      11.42 
1887     11.99       12.70       10.98        11.75      11.75 
1888     15.34       15.00       14.65        14.30      14.30 
1889     14.99       15.21       14.12        14.34      14.34 

 
1890     15.42       15.42       14.80        14.80      14.80 
1891     15.50       15.50       14.85        14.85      14.85 
1892     15.67       15.67       15.12        15.12      15.12 
1893     15.85       15.85       15.29        15.29      15.29 
1894     16.30       16.30       15.91        15.91      15.91 
                                                           
1895     16.34       16.34       15.96        15.96      15.96 
1896     16.73       16.73       16.41        16.41      16.41 
1897     16.82       16.82       16.45        16.45      16.45 
1898     17.03       17.03       16.68        16.68      16.68 
1899     17.16       17.16       16.75        16.75      16.75 
                                                                                
1900     17.16       17.16       16.97        16.97      16.97 
1901     17.36       17.36       17.09        17.09      17.09 
1902     17.29       17.29       17.11        17.11      17.11 
1903     17.48       17.48       17.30        17.30      17.30 
1904     17.45       17.45       17.29        17.29      17.29 
                                                                                 
1905     17.38       17.38       17.26        17.26      17.26 
1906     17.60       17.60       17.56        17.56      17.56 

1907     17.79       17.79       17.73        17.73      17.73 
1908     17.13       17.13       16.97        16.97      16.97 
1909     17.19       17.19       16.95        16.95      16.95 
                                                          
1910     17.16       17.16       16.76        16.76      16.76 
1911     17.30       17.30       16.94        16.94      16.94 
1912     17.31       17.31       17.07        17.07      17.07 
1913     17.75       17.75       17.60        17.60      17.60 
_______________________________________________________________________________ 
    



  
 

Table H.02 (continued) 
 
 
 
a
ratio of British cotton prices in pence per pound to Italian wheat prices in  lire per 
quintal. 
 
b
excludes the Venetian provinces in 1861-66. 
 
c
initial estimates. 
 
d
net of mixed textiles of cotton and silk, and corrected for tariff-induced inventory 
movements. 
 
e
gross of mixed textiles of cotton and silk; not corrected for tariff-induced inventory 
movements. 
 
 
Source:  cols. (1)-(2), (5), (7)-(18):  see text. 

         cols. (3)-(4), (6):  Movimento commerciale 



  
 

Table H.03 
Net Imports of Cotton Textiles, 1861-1913: 

Disaggregated Series (tons) 
_______________________________________________________________________________ 

 
            (1)          (2)          (3)          (4)          (5)         
                   Textiles covered by the data on cotton goods             
           All-cotton textiles       Mixed       Finished     Temporary 
          Standard      Other       textiles      goods      imports and    
Year     (359-372)

a
   (373-397)

a
   (398-401)

a
   (402-406)

a
   re-exports

b
 

_______________________________________________________________________________ 
                                                                     
1861       9,221          901            0           -7            0       
1862       7,347          706            0           -2            0 
1863       6,505          613            0            2            0 
1864       5,896          497            0           -1            0 
                                                                     
1865       7,972          559            0           26            0 
1866       7,282          475            0           44            0 
1867       8,570          775            0           -1            0 
1868       8,975          571            0           -4            0 
1869      11,146          690            0           -8            0 
                                                                    
1870       8,705          582            0            2            0 
1871       9,846          657            0          -11            0 

1872       9,578          595            0          -83            0 
1873      10,334          816            0          -92            0 
1874       9,944          727            0          -93            0 
                                                                     
1875      12,308          880            0          -59            0 
1876      11,659          903            0          -40            0 
1877      10,435          830            0          -99            0 
1878       9,835          751            0          -99          170 
1879       8,686          623            0           17          297 
                                                                     
1880       8,478          513            0          123          309 
1881      12,613          762            0          104          438 
1882      11,300          699            0          163          201 
1883      12,689          741            0          226            2 
1884      12,467          888            0          250            1 
                                                                     
1885      12,407          931            0          246           -2 
1886      11,964          830            0          221           -1 
1887      14,744        1,040            0          269            6 
1888       6,282          505          312            0            0 
1889       7,865          565          847         -329            0 

                                                                     
1890       6,021          464          784         -158           86 
1891       5,858          471          684         -149           73 
1892       3,584          494          566         -222           48 
1893       2,346          425          576         -294           63 
1894        -699          369          462         -350           33 
 
1895      -1,400          439          470         -345           37 
1896      -3,958          295          369         -373           23 
1897      -4,014          278          422         -514           13 
1898      -9,254          279          369         -688           -3 
1899     -10,922          186          336         -974            5 
                                                                     
1900     -10,932          199          282         -915           75 
1901     -13,395          253          218       -1,028           16 
1902     -12,306          245          244         -697           58 
1903     -15,874          183          136         -817           14 
1904     -21,211          498           56       -1,050           11 
                                                                     
1905     -21,465          401           54         -922           -1 
1906     -24,072          547         -108         -795           -2 

1907     -22,089          589           51         -825           55 
1908     -19,585          917           68         -367           49 
1909     -27,440          875           92         -434          102 
                                                                     
1910     -31,591        1,224            5         -514          -23 
1911     -39,803        1,270         -298         -892            9  
1912     -34,458        1,217         -375         -732          -14 
1913     -47,194        1,041         -681         -901            0 
_______________________________________________________________________________ 
 
 
 



  
 

Table H.03 (continued) 
 
 
____________________________________________________ 

 
            (6)          (7)          (8)  
                 Other mixed textiles          
            Cotton and silk          Cotton 
          Ordinary    Temporary       and 
Year       trade

c
       trade

b
        wool 

____________________________________________________ 
                                                                     
1861        136           0              0                                 
1862        155           0              0                           
1863        172           0              0                           
1864        142           0              0                           
                                                                     
1865        172           0              0                           
1866         65           0              0                           
1867        108           0              0                           
1868         84           0              0                           
1869         82           0              0                           
                                                                     
1870         63           0              0                           
1871         77           0              0                           

1872         78           0              0                           
1873         63           0              0                           
1874         54           0              0                           
                                                                     
1875         72           0              0                           
1876         73           0              0                           
1877         64           0              0                           
1878         88           0          1,311                            
1879         99           0          1,272                           
                                                                     
1880        139           0          1,614                           
1881        198           0          1,950                           
1882        159           0          1,507                           
1883        173           0          1,589                           
1884        177           0          1,899                           
                                                                     
1885        212           0          1,857                           
1886        251           0          1,335                           
1887        271           0          1,811                           
1888        130           0              0                           
1889        115         -82              0                           

                                                                     
1890         89        -107              0                           
1891         71        -131              0                           
1892         55        -126              0                           
1893         47        -135              0                           
1894         17        -120              0                           
 
1895         10        -130              0                           
1896         41        -117              0                           
1897         79        -117              0                           
1898         20         -74              0                           
1899         -7         -94              0                           
                                                                     
1900        -84           0              0                           
1901       -153           0              0                           
1902       -152           0              0                           
1903       -202           0              0                           
1904       -213           0              0                           
                                                                     
1905       -209           0              0                           
1906       -186           0              0                           

1907       -110           0              0                           
1908       -127           0              0                           
1909       -225           0              0                           
                                                                     
1910       -400           0              0                           
1911       -382           0              0                           
1912       -299           0              0                           
1913       -456           0              0                            
____________________________________________________ 
 
 



  
 

Table H.03 (continued) 
 
 
 
 

a
trade categories in the Movimento commerciale 1913. 
 

b
not covered by the data on ordinary trade. 
 
c
trade categories 489-492, 501-502, 507-510, 515, and 516b in the Movimento   

commerciale 1913. 
 
 

Source:  Movimento commerciale.



  
 

 Table H.04 
 Estimated Average Count of the Yarn in Traded Cotton Cloth 
 (categories 359, 362-364, 367-370, and 372 in 1913) 
 

________________________________________________________________________________________ 
 
 (1)        (2)            (3)                 (4)             (5)      (6)      (7) 
 Sub                    Number of                                             Estimated 
cate-  Cloth weight   threads (in a      Implied range of     Export  Export   average 
gory   (kg/100 sq m)   5 mm square)       the count (Nf)      value

a
  ratio

b
  count (Nf) 

________________________________________________________________________________________ 
    |                |               |                      |                      
  a |  13 and over   | 27 and under  |       under 23       |  260      84       15 
    |                |               |                      |                        
  d | 11 to under 13 | 27 and under  | under 23 to under 27 |  265      77       16 
    |                |               |                      |                        
  b |  13 and over   | over 27 to 38 | under 23 to under 32 |  270      35       21 
    |                |               |                      |                    
  g |  7 to under 11 | 27 and under  | under 27 to under 41 |  275      12       29 
    |                |               |                      |                         
  e | 11 to under 13 | over 27 to 38 |       23 to 38       |  325     7.9       32 
    |                |               |                      |                         
  h |  7 to under 11 | over 27 to 38 |       27 to 60       |  345     6.5       34 
    |                |               |                      |                         
  c |  13 and over   |    over 38    |   under and over 32  |  400     5.9       35 

    |                |               |                      |                         
  l |  3 to under 7  | 27 and under  | under 42 to under 99 |  345     2.3       45 
    |                |               |                      |                         
  f | 11 to under 13 |    over 38    |  over 32 to over 38  |  415     .90       56 
    |                |               |                      |                         
  i |  7 to under 11 |    over 38    |  over 38 to over 60  |  445     .29       70 
    |                |               |                      |                        
  m |  3 to under 7  | over 27 to 38 |       42 to 139      |  365     .16       80 
    |                |               |                      |                       
  n |  3 to under 7  |    over 38    |  over 60 to over 139 |  525     .04      105 
____|________________|_______________|______________________|___________________________ 
 
a
lire per quintal of plain grey cloth, from the Movimento commerciale 1908. 
 
b
ratio of total tonnage exported to total tonnage imported, 1905-13. 
 
 

Source:  cols. (1)-(3), (5)-(6):  Movimento commerciale. 
         cols. (4), (7):  see text. 



  
 

Table H.05 
Estimated Sheep Herd, 1860-1913 

_______________________________________________________________________________ 
 

         (1)      (2)      (3)      (4)       (5)         (6)       (7) 
                 Prices (lire per quintal)                Actual income

a
   

Year   Cheese    Lamb     Wool     Wheat     Wine
b
       Sheep     Crops 

_______________________________________________________________________________ 
                                                                     
1855    93.48    65.42   222.08    31.24     43.46       13.48    105.95 
1856    96.03    73.19   228.27    31.65     44.11       14.16    107.40 
1857    99.41    71.24   262.69    30.11     36.94       15.02     97.15 
1858   103.43    64.77   241.58    21.89     29.04       14.43     72.82 
1859   106.91    59.73   262.05    24.11     34.85       14.82     83.06 
 
1860   116.50    59.73   271.13    25.72     37.67       15.54     89.11     
1861   130.50    60.45   270.66    27.67     33.38       16.33     88.72   
1862   137.75    41.70   243.66    27.52     30.64       15.14     85.68     
1863   145.00    62.55   226.22    25.55     31.39       16.23     82.49   
1864   155.88    66.73   219.87    24.83     26.90       16.89     76.56   
                                                                     
1865   159.50    68.84   205.35    23.19     29.89       16.87     76.27   
1866   152.25    70.94   232.64    26.27     26.19       17.20     78.73   
1867   148.63    75.12   265.06    29.93     31.63       17.95     91.49   
1868   145.00    79.30   275.15    31.07     33.03       18.20     95.17   

1869   137.75    83.49   270.37    24.28     36.35       17.92     84.91   
                                                                     
1870   170.57    87.68   288.64    26.41     27.90       20.33     80.72   
1871   173.54    91.88   297.00    30.27     28.15       20.90     88.69   
1872   157.99    96.06   297.16    30.47     28.42       20.27     89.36   
1873   158.81   104.42   285.51    35.38     49.41       20.49    120.17   
1874   201.04    76.44   311.36    35.93     46.71       21.91    118.57   
                                                                    
1875   206.83    69.76   280.22    27.42     29.58       21.18     84.42 
1876   192.86    73.12   268.91    28.78     28.86       20.34     86.42   
1877   160.71    75.21   283.06    33.63     39.57       19.02    106.83 
1878   157.70    71.80   284.90    31.43     38.72       18.72    101.58 
1879   159.27    75.67   307.24    31.35     31.81       19.51     94.51 
                                                                     
1880   162.45    76.66   315.33    32.27     36.99       19.92    101.53 
1881   166.60    74.47   281.06    26.36     40.00       19.25     92.72 
1882   166.99    73.17   269.92    25.42     41.49       18.96     92.33 
1883   167.38    75.61   226.00    23.11     34.85       18.11     81.07 
1884   168.01    79.73   219.09    21.52     32.91       18.21     75.95 
                                                                    
1885   168.63    75.70   223.39    21.24     43.67       18.13     86.15 

1886   170.68    65.79   223.39    21.28     44.40       17.72     86.96 
1887   177.55    59.95   223.39    21.48     35.92       17.79     78.88 
1888   170.30    61.30   209.66    21.50     33.59       17.16     79.59 
1889   145.93    69.89   218.57    22.83     36.83       16.48     82.49 
 
1890   152.77    81.43   219.61    22.63     42.89       17.48     88.15  
1891   199.33    72.64   214.16    24.60     36.86       19.43     86.06 
1892   176.60    71.59   189.59    24.32     25.54       17.59     74.18 
1893   164.77    66.65   179.10    21.08     25.82       16.45     67.98 
1894   162.00    72.11   174.97    18.77     29.93       16.49     67.47 
 
1895   189.05    76.41   165.41    20.30     30.70       17.97     71.30 
1896   175.45    76.33   180.18    22.04     29.79       17.56     73.87 
1897   154.35    73.67   161.79    25.50     29.98       15.86     80.98 
1898   146.55    68.56   154.86    26.07     29.74       15.01     81.88 
1899   154.05    70.83   177.15    24.16     28.30       16.04     76.62 
                                                                     
1900   176.82    71.27   175.03    24.48     28.93       17.25     77.89 
1901   198.95    70.70   146.00    25.03     29.20       17.77     79.26 
1902   202.95    72.98   143.79    23.59     26.79       18.06     73.97 
1903   170.25    77.77   157.16    23.12     29.65       16.83     75.89 

1904   160.36    88.25   147.80    23.12     28.61       16.63     74.85 
                                                                     
1905   202.09    84.89   182.83    25.16     25.58       19.51     75.90 
1906   226.59    87.94   203.59    23.96     33.41       21.47     81.33 
1907   222.15    80.21   200.00    23.46     33.77       20.74     80.69 
1908   214.08    91.62   195.31    26.68     22.30       20.79     75.66 
1909   223.73    90.68   188.11    29.85     19.42       21.10     79.12 
                                                                    
1910   218.07   118.23   187.70    27.54     26.06       22.22     81.14 
1911   234.09   121.00   187.28    26.81     39.27       23.22     92.89 
1912   264.61   139.00   211.75    31.00     36.00       26.37     98.00 
1913   246.56   134.00   224.59    29.00     30.00       25.42     88.00  
_______________________________________________________________________________ 



  
 

Table H.05 (continued) 
 
____________________________________________________ 
 

         (8)      (9)      (10)          (11)  
             Expected income

a
           Sheep 

Year    Sheep    Crops  Sheep/Crops   (millions) 
____________________________________________________ 
                                                                    
1855 
1856 
1857 
1858 
1859 
 
1860    14.38    93.28    .1542         6.268   
1861    14.80    89.91    .1646         6.797          
1862    15.23    86.17    .1767         7.430    
1863    15.25    83.88    .1818         7.699    
1864    15.61    85.81    .1819         7.704    
                                                                     
1865    16.03    84.51    .1896         8.113    
1866    16.29    81.94    .1988         8.606   
1867    16.47    79.95    .2060         8.994    
1868    17.03    81.11    .2099         9.211    

1869    17.42    83.64    .2083         9.121    
                                                                      
1870    17.63    85.31    .2066         9.030    
1871    18.32    86.20    .2125         9.352    
1872    19.06    88.20    .2161         9.549    
1873    19.52    87.77    .2224         9.900    
1874    19.98    92.77    .2154         9.510    
                                                                    
1875    20.78    99.50    .2088         9.151    
1876    20.95   100.24    .2090         9.159    
1877    20.84    99.79    .2088         9.150    
1878    20.59   103.28    .1993         8.633    
1879    20.23    99.56    .2032         8.844    
                                                    
1880    19.75    94.75    .2085         9.130    
1881    19.50    98.17    .1986         8.596    
1882    19.28    99.43    .1939         8.343    
1883    19.27    96.53    .1996         8.650    
1884    19.15    92.43    .2072         9.061    
                                                                     
1885    18.89    88.72    .2129         9.375    

1886    18.53    85.64    .2164         9.566    
1887    18.23    84.49    .2157         9.529    
1888    17.99    81.80    .2200         9.764    
1889    17.80    80.91    .2200         9.768    
 
1890    17.46    82.21    .2124         9.344 
1891    17.33    82.61    .2098         9.202 
1892    17.67    82.43    .2144         9.454 
1893    17.63    81.49    .2163         9.562 
1894    17.49    79.77    .2192         9.721 
 
1895    17.49    76.77    .2278        10.199      
1896    17.58    73.40    .2396        10.862 
1897    17.21    70.96    .2425        11.030 
1898    16.86    72.32    .2332        10.502 
1899    16.58    75.10    .2207         9.807 
                                                                     
1900    16.49    76.93    .2143         9.452 
1901    16.34    78.25    .2089         9.154 
1902    16.39    79.33    .2066         9.028 
1903    16.83    77.92    .2159         9.541 

1904    17.19    76.73    .2241         9.991 
                                                                     
1905    17.31    76.37    .2266        10.134 
1906    17.76    75.97    .2338        10.533 
1907    18.50    76.39    .2422        11.008 
1908    19.04    77.73    .2449        11.163 
1909    19.83    77.69    .2552        11.754 
                                                                     
1910    20.72    78.54    .2638        12.252 
1911    21.26    79.59    .2672        12.446 
1912    21.62    81.90    .2639        12.257 
1913    22.74    85.36    .2664        12.401 
______________________________________________________________________ 



  
 

Table H.05 (continued) 
 
 
 
a
indices:  see text. 
 
b
lire per hectoliter.   
 
 
Source:  see text. 



  
 

Table H.06 
Estimated Output of Wool Goods, 1861-1913 

(thousand tons) 
 

_______________________________________________________________________________ 
 
         (1)       (2)       (3)       (4)       (5)       (6)       (7) 
      Clean virgin wool   Reclaimed  Carded    Combed    Woolen    Worsted 
Year  Domestic  Foreign     wool      wool      wool      yarn      yarn 
_______________________________________________________________________________ 
                                                                     
1861    6.232     1.526     3.389    11.884      .070    10.095      .201 
1862    6.786     1.596     3.502    12.188      .087    10.381      .206 
1863    7.217     1.070     3.619    11.861      .085    10.042      .200  
1864    7.347     1.259     3.739    12.588      .052    10.661      .212  
                                                                     
1865    7.545     1.469     3.864    13.211      .062    11.202      .223 
1866    7.975     1.398     3.993    13.582      .086    11.591      .231 
1867    8.395     1.474     4.126    14.335      .065    12.196      .243  
1868    8.684     1.277     4.263    14.133      .216    12.146      .317  
1869    8.744     1.319     4.405    14.661      .218    12.525      .405  
                                                                     
1870    8.658     1.433     4.552    14.659      .363    12.627      .489  
1871    8.768      .990     4.704    13.999      .453    12.026      .543 
1872    9.016     1.093     4.861    14.689      .504    12.635      .653 

1873    9.277     1.379     5.023    15.445      .622    13.307      .775  
1874    9.259     1.500     5.190    15.795      .713    13.676      .888  
                                                                    
1875    8.901     1.685     5.363    15.852      .784    13.619      .977  
1876    8.734     2.040     5.542    16.534      .864    14.219     1.117  
1877    8.733     2.292     5.727    16.982     1.004    14.650     1.252 
1878    8.482     1.972     5.918    16.059     1.096    13.828     1.279 
1879    8.337     1.940     6.115    16.175     1.150    13.965     1.391  
                                                                     
1880    8.574     1.932     6.319    16.258     1.312    13.971     1.493  
1881    8.455     2.110     6.529    16.777     1.344    14.229     1.624  
1882    8.080     2.226     6.747    16.509     1.502    14.051     1.708  
1883    8.106     2.101     6.972    16.680     1.567    14.104     1.820  
1884    8.448     2.198     7.204    18.255     1.906    15.384     2.103  
                                                                    
1885    8.794     2.343     7.445    19.221     2.006    16.181     2.336 
1886    9.035     2.518     7.693    19.500     2.260    16.442     2.502 
1887    9.108     2.129     7.949    20.481     2.448    17.196     2.753 
1888    9.203     1.511     8.214    19.709     2.313    16.633     2.797  
1889    9.317     1.283     8.488    19.382     2.195    16.278     2.870  
                                                                     

1890    9.116      .984     8.771    19.587     2.071    16.416     3.029  
1891    8.846      .674     9.063    19.597     2.080    16.443     3.172  
1892    8.899      .787     9.365    19.585     1.868    16.459     3.315  
1893    9.071      .650     9.677    19.968     1.895    16.798     3.528  
1894    9.198      .305    10.000    19.940     1.739    16.808     3.677   
 
1895    9.502      .493    10.333    21.431     1.878    18.034     4.404  
1896   10.046      .519    10.678    21.756     2.020    18.356     4.969 
1897   10.442      .331    11.034    21.979     2.374    18.508     5.522 
1898   10.271      .332    11.401    20.830     2.525    17.551     5.743 
1899    9.688      .043    11.782    22.094     1.749    18.649     6.666 
                                                                     
1900    9.187      .241    12.174    21.378     2.285    17.974     6.992 
1901    8.875      .566    12.580    22.787     2.283    19.098     8.062 
1902    8.673      .205    12.999    23.513     1.202    19.603     8.956 
1903    8.857      .000    13.433    22.538     2.805    18.764     9.257 
1904    9.317      .023    13.880    22.678     3.406    18.842    10.017 
                                                                     
1905    9.600      .000    14.343    21.564     3.863    17.841    10.205 
1906    9.858      .218    14.821    22.398     4.798    18.378    11.295 
1907   10.275      .854    15.315    23.567     5.518    19.239    12.687 

1908   10.576     1.535    15.826    26.042     5.960    21.244    13.772 
1909   10.932     1.753    16.353    26.986     6.431    22.115    14.092 
                                                                    
1910   11.451     2.321    16.898    27.094     6.583    22.260    13.941 
1911   11.781     3.066    17.462    27.635     7.220    22.842    14.060 
1912   11.783     3.525    18.044    29.657     8.160    24.590    14.874 
1913   11.762     4.227    18.645    29.820     8.500    24.867    14.780  
_______________________________________________________________________________ 



  
 

Table H.06 (continued) 
 
 
_________________________________________________ 

 
         (8)       (9)      (10)       (11) 
       Covers,   Woolen   Worsted     Final 
Year    rugs     cloth     cloth   consumption

a
   

_________________________________________________ 
 
1861     .372     8.830      .145    17.269 
1862     .390     9.081      .185    17.388 
1863     .537     8.610      .116    17.498 
1864     .630     9.072      .078    18.568 
                                                                     
1865     .634     9.562      .082    19.351 
1866     .485    10.077      .117    19.165 
1867     .523    10.595      .162    20.604 
1868     .484    10.603      .254    19.106 
1869     .674    10.766      .422    20.575 
                                                      
1870     .636    10.905      .485    19.552 
1871     .565    10.409      .440    18.973 
1872     .613    10.912      .508    19.769 
1873     .672    11.471      .644    20.587 

1874     .693    11.795      .751    20.405 
                                            
1875     .696    11.744      .922    21.508 
1876     .775    12.216     1.054    22.322 
1877     .767    12.612     1.129    22.486 
1878     .738    11.885     1.129    21.488 
1879     .684    12.067     1.235    21.307 
                                            
1880     .699    12.048     1.311    22.024 
1881     .649    12.323     1.463    24.571 
1882     .714    12.112     1.615    23.674 
1883     .662    12.213     1.771    24.826 
1884     .752    13.305     2.146    27.635 
                                            
1885     .818    13.988     2.510    29.315 
1886     .741    14.310     2.687    29.440 
1887     .806    14.932     2.970    31.658 
1888     .733    14.512     3.076    29.709 
1889     .757    14.079     3.244    29.910 
                                                                     
1890     .820    14.152     3.502    30.609 

1891     .821    14.141     3.521    30.481 
1892     .868    14.103     3.687    30.119 
1893     .859    14.424     3.974    30.505 
1894     .852    14.437     4.245    30.201 
 
1895     .943    15.433     4.813    32.831 
1896     .917    15.751     5.087    32.665 
1897     .911    15.886     5.579    33.297 
1898     .856    15.085     5.582    31.446 
1899     .925    16.001     6.192    33.244 
                                                                     
1900     .915    15.366     6.464    32.712 
1901    1.086    16.201     7.370    35.423 
1902    1.120    16.620     8.239    37.663 
1903    1.132    15.847     8.412    36.687 
1904    1.219    15.807     9.089    37.095 
                                             
1905    1.124    14.957     9.204    36.136 
1906    1.257    15.338    10.130    38.725 
1907    1.355    16.010    11.520    41.865 
1908    1.481    17.716    12.699    46.489 

1909    1.612    18.389    13.003    47.351 
                                            
1910    1.576    18.572    12.777    46.926 
1911    1.581    19.104    12.610    46.367 
1912    1.726    20.560    13.012    49.195 
1913    1.646    20.921    12.744    47.992 
_________________________________________________ 
 
a
in clean wool equivalent. 
 
 
Source:  see text. 



  
 

Table H.07 
Net Imports of Wool and Wool Goods, 1861-1913 (thousand tons) 

 
_______________________________________________________________________________ 

 
         (1)     (2)     (3)     (4)       (5)      (6)      (7)       (8) 
       Greasy   Clean  Carded  Combed              Woolen  Worsted          
Year    wool

a
    wool

a
   wool

b
   wool

b
   Subtotal

c
    yarn

d
   yarn

d
   Subtotal

e
 

_______________________________________________________________________________ 
                                                                     
1860    2.107    .977    .005    .104    3.192    
1861    4.677   2.168    .010    .230    7.085      .023     .135     .158  
1862    2.417   1.121    .005    .119    3.662      .029     .174     .203   
1863    2.339   1.084    .005    .115    3.543      .018     .108     .126 
1864    3.257   1.510    .007    .160    4.935      .011     .065     .076 
                                                                     
1865    3.271   1.516    .007    .161    4.955      .011     .067     .078 
1866    2.942   1.364    .006    .145    4.457      .016     .095     .111 
1867    3.611   1.674    .008    .178    5.470      .025     .147     .172 
1868    2.063    .957    .004    .101    3.126      .026     .156     .182 
1869    3.799   1.761    .008    .187    5.755      .044     .264     .308 
                                                                     
1870    2.569   1.191    .005    .126    3.892      .040     .238     .278 
1871    1.832    .850    .004    .090    2.776      .022     .129     .151 
1872    3.026   1.403    .006    .149    4.585      .017     .101     .118 

1873    3.104   1.439    .007    .153    4.703      .022     .134     .156 
1874    3.562   1.652    .008    .175    5.397      .023     .135     .158 
                                                                    
1875    3.929   1.822    .008    .193    5.952      .041     .243     .284 
1876    5.141   2.383    .011    .253    7.788      .043     .253     .296 
1877    5.048   2.341    .011    .248    7.648      .034     .201     .235 
1878    3.716   1.723    .008    .183    5.630      .028     .164     .192 
1879    4.908   2.276    .010    .241    7.436      .027     .164     .191 
                                                                     
1880    3.680   1.706    .008    .181    5.575      .025     .152     .177 
1881    5.701   2.643    .012    .280    8.637      .036     .211     .247 
1882    4.192   1.944    .009    .206    6.351      .047     .282     .329 
1883    5.144   2.385    .011    .253               .059     .351     .410 
1884    4.627   3.791    .008    .197               .085     .503     .588 
                                                                    
1885    5.786   4.222    .014    .330               .114     .679     .793 
1886    5.403   4.165    .010    .242               .119     .706     .825 
1887    4.061   5.441    .013    .305               .131     .783     .914 
1888    2.653   4.883    .020    .484               .140     .834 
1889    3.051   4.238    .013    .675               .055     .945 
                                                                     

1890    1.323   4.594    .018    .958               .072    1.071 
1891    1.673   4.925    .022   1.092               .033     .947 
1892    1.826   4.222    .012   1.447               .023     .980 
1893    1.064   4.403    .009   1.633               .024    1.081 
1894     .290   4.074    .015   1.938               .019    1.222 
 
1895    1.900   5.000    .024   2.526              -.007    1.136 
1896     .405   4.548    .004   2.949              -.015     .865 
1897    1.068   4.739   -.002   3.148              -.021     .850 
1898     .406   3.455   -.002   3.218              -.008     .612 
1899    -.213   4.546    .019   4.917              -.024     .368 
                                                                     
1900    1.283   4.258    .004   4.707              -.050     .329 
1901    1.233   5.526    .002   5.779              -.060     .266 
1902    -.316   5.471    .014   7.754              -.051     .334 
1903     .311   5.665    .049   6.452              -.045     .210 
1904    -.085   5.530    .029   6.611              -.067     .185 
                                                                     
1905    -.040   4.194    .042   6.342              -.097     .111 
1906    1.007   5.217    .015   6.497              -.053     .049 
1907    2.790   5.821    .034   7.169              -.049     .189 

1908    4.031   7.430    .046   7.812              -.028     .427 
1909    3.762   7.832    .063   7.661              -.021     .444 
                                                                    
1910    6.555   6.683    .056   7.358              -.012     .346 
1911    7.073   6.425    .039   6.840              -.020     .041 
1912    8.593   8.749    .059   6.714              -.009    -.309 
1913   10.195   8.120    .047   6.280               .005    -.518 
_______________________________________________________________________________ 



  
 

Table H.07 (continued) 
 
 
____________________________________________________________________ 

 
         (9)     (10)     (11)     (12)     (13)     (14)     (15) 
       Covers   Woolen  Worsted             Wool     Wool   Finished 
Year  and rugs  cloth

f
   cloth

f
    Felts    caps

g
    hats

h
   goods

i
 

____________________________________________________________________ 
                                                                     
1860  
1861    .295    1.553    1.797     .016     .007    -.017     .119  
1862    .281    1.442    1.702     .018     .006    -.125     .134 
1863    .139    1.729    2.033     .055     .019    -.252     .184 
1864    .087    1.899    2.203     .089     .023    -.110     .219 
                                                                          
1865    .113    1.902    2.265     .103     .009    -.218     .257 
1866    .255    1.599    1.885     .086     .039    -.122     .194 
1867    .273    1.808    2.140     .128     .037    -.202     .089 
1868    .254    1.263    1.516     .135     .023    -.248     .105 
1869    .120    1.602    1.895     .194     .026    -.074     .144 
                                                                           
1870    .119    1.139    1.426     .199     .012     .037     .172 
1871    .168    1.209    1.484     .202     .013    -.071     .171 
1872    .150    1.208    1.482     .228     .007    -.065     .146 

1873    .123    1.179    1.399     .238     .013    -.109     .117 
1874    .095     .946    1.071     .243     .009    -.106     .133 
                                                                         
1875    .134    1.181    1.503     .254     .004    -.094     .197 
1876    .087    1.171    1.491     .271     .009    -.121     .195 
1877    .101    1.028    1.279     .272     .008    -.102     .119 
1878    .092    1.116    1.206     .192     .002    -.108     .100 
1879    .139     .803    1.102     .162    -.013     .003     .078 
                                                                   
1880    .151    1.145    1.215     .211    -.010    -.017     .196 
1881    .300    1.804    1.947     .219    -.003    -.035     .282 
1882    .200    1.393    1.777     .243    -.002    -.018     .236 
1883    .297    1.610    2.124     .221    -.014    -.024     .270 
1884    .315    1.701    2.571     .231    -.001    -.019     .294 
                                                                          
1885    .314    1.774    2.651     .240     .003    -.033     .325 
1886    .396    1.339    2.675     .176     .005    -.016     .270 
1887    .416    1.441    3.252     .261     .004    -.012     .341 
1888    .414    1.222    2.394     .108     .001     .013     .126 
1889    .398    1.107    2.917     .119    -.003    -.080     .089 
                                                                   

1890    .362     .885    3.307     .105    -.004    -.067     .045 
1891    .356     .670    3.423     .091    -.004    -.239     .068 
1892    .295     .576    3.130     .104    -.001    -.492     .106 
1893    .319     .434    2.940     .059    -.013    -.936     .070 
1894    .314     .273    2.599     .068    -.022    -.823     .043 
                                                                     
1895    .325     .322    2.864     .109    -.052    -.804     .019  
1896    .344     .230    2.245     .130    -.023   -1.113    -.016 
1897    .375     .215    2.084     .005    -.052   -1.122    -.076 
1898    .358     .035    1.742     .017    -.078   -1.497    -.180 
1899    .359    -.163    1.696     .014    -.119   -1.417    -.109 
                                                                           
1900    .348     .007    1.510     .029    -.086   -1.749    -.076 
1901    .282     .064    1.647    -.005    -.150   -2.434    -.115 
1902    .334     .038    1.983    -.027    -.091   -2.415    -.086 
1903    .285     .103    1.821    -.037    -.147   -2.648    -.128 
1904    .213    -.098    1.676    -.057    -.151   -2.702    -.181 
                                                                           
1905    .271    -.206    1.835    -.016    -.176   -4.160    -.088 
1906    .238     .187    1.983     .018    -.331   -4.842    -.095 
1907    .261     .155    2.195    -.019    -.327   -5.095    -.187 

1908    .314     .256    2.508    -.043    -.299   -3.824    -.066 
1909    .216     .006    2.396    -.041    -.637   -3.853    -.119 
                                                                           
1910    .236    -.073    2.215    -.073   -1.513   -5.129    -.056 
1911    .209    -.351    1.730    -.209   -1.942   -5.626    -.091 
1912    .173    -.218    1.757    -.218   -1.286   -8.457     .066 
1913    .207    -.540    1.127    -.198   -2.116  -10.078    -.204 
____________________________________________________________________ 



  
 

Table H.07 (continued) 
 
 
a
estimated, 1860-82:  see text. 

 
b
estimated, 1860-87:  see text. 
 
c
cols. 1-4.  Estimated, 1860-70:  see text. 
 
d
estimated, 1861-87:  see text. 
 
e
cols. 6-7. 
 
f
includes some other materials and finished goods.  Estimated, 1861-78:  see text. 
 
g
millions.  Estimated, 1861-70:  see text. 
 
h
millions.  Estimated, 1861-1901:  see text. 
 
i
included in col. 11. 
 
 

Source:  Movimento commerciale. 



  
 

 
Table H.08 

Net Imports of Cocoons, Silk, and Silk Goods, 1861-1913 (tons) 
 

_______________________________________________________________________________ 
 
          (1)       (2)       (3)       (4)       (5)       (6)       (7) 
 
                   Cocoons                      Raw silk           Dyed silk 
Year       Live    Dried     Total    Reeled    Thrown

a
    Total    thread

b
 

_______________________________________________________________________________ 
                                                                     
1861                          43.8            -2,270.7  -1,764.6     -11.1  
1862                         372.6            -2,129.5  -1,344.3     -32.2  
1863                         219.2            -2,311.8  -1,517.7      -8.0 
1864                         267.7            -1,901.5  -1,213.8      -5.7  
                                                                           
1865                         136.6            -1,406.5    -527.2      -2.7 
1866                          62.6            -1,685.3  -1,467.1      -8.6 
1867                        -204.5            -1,682.6  -1,454.0     -21.6 
1868                        -373.5            -1,788.1  -1,432.9     -32.7 
1869                        -490.5            -1,879.4  -2,092.5     -31.2 
                                                                    
1870                        -234.7            -1,775.3  -1,820.6     -17.0  
1871                        -470.6            -2,669.2  -2,678.8     -15.0 

1872                         151.0            -2,529.0  -2,350.8      -2.4 
1873                          89.5            -2,735.4  -2,708.3      -6.6 
1874                         166.1            -2,377.0  -2,308.0       5.4 
                                                                    
1875                        -150.7            -2,811.0  -2,734.0      12.3 
1876                         160.8            -2,958.2  -2,082.8      34.6 
1877                         178.4            -1,944.5  -1,665.5      24.7  
1878                         126.9            -2,505.1  -1,622.7      13.8 
1879                          75.4            -2,374.4  -1,694.1      -8.3  
                                                                       
1880                         -91.7            -2,657.1  -2,392.1       6.2 
1881                         481.0            -3,241.6  -3,214.2      10.1 
1882                       1,320.9            -3,025.6  -2,748.0      21.9 
1883                        -153.3            -3,002.3  -3,296.0      39.0 
1884                         355.7            -2,878.6  -3,067.9      59.5 
                                                                    
1885                         272.2            -2,953.4  -3,484.4      40.1 
1886                         -57.6            -3,153.4  -3,451.8      -6.7 
1887                         875.4            -3,107.7  -3,641.6      56.3 
1888                        -137.5            -3,475.2  -4,489.6     195.4 
1889                       1,600.7    -714.0  -3,502.5               102.9 

                                                                     
1890                         978.6    -885.8  -3,123.2               124.7 
1891                         829.4  -1,225.1  -2,934.7               184.7 
1892                       1,383.7    -851.3  -2,999.0               197.7 
1893                         882.6    -461.8  -2,608.7               220.6 
1894                       1,157.7    -912.5  -3,054.9               237.7 
 
1895                       2,004.5    -562.7  -3,259.4               282.6  
1896                       1,788.6  -1,159.7  -3,005.4               367.0 
1897      43.8   1,478.6              -800.3  -3,133.3               323.4 
1898     -27.5   1,578.3            -1,655.9  -3,372.0               429.6 
1899      61.0   2,146.1            -1,313.6  -3,598.4               617.6 
                                                                     
1900     136.5   2,385.9            -1,573.8  -3,235.8               676.8  
1901     153.0   3,035.7            -1,496.2  -4,147.6               835.3 
1902      45.9   3,811.4            -1,699.4  -4,125.0               952.8 
1903      40.1   4,400.1            -1,544.4  -3,549.5               771.4 
1904     132.2   3,014.9            -1,798.6  -3,624.5               543.7 
                                                                     
1905     104.3   4,447.2            -2,902.3  -3,731.8               610.9  
1906     116.1   5,209.3            -3,852.5  -4,061.9               635.9 

1907     125.7   5,414.3            -2,881.5  -3,468.8               387.3 
1908     127.8   4,047.4            -2,348.1  -3,436.4               574.8 
1909      99.6   5,641.3            -2,866.0  -3,542.3               504.1 
                                                                    
1910     156.2   3,777.9            -1,495.8  -4,075.1               586.5 
1911     114.8   4,896.6            -1,297.3  -3,348.2               508.0 
1912     136.6   4,408.9            -2,067.6  -3,665.4               544.7 
1913      39.2   4,651.2            -1,920.6  -2,852.8               407.1 
_______________________________________________________________________________ 
 



  
 

Table H.08 (continued) 
 
 
_______________________________________________________________________________ 

 
          (8)       (9)      (10)      (11)      (12)      (13)      (14) 
                           Superior                      Textiles          
         Spun     Combed    crude     Other      Over     12-50%    Under 
Year    waste

c
    waste

c
    waste     waste

d
   50% silk    silk   12% silk

e
 

_______________________________________________________________________________ 
                                                                     
1861      -4.2                        -948.6      36.7     153.0            
1862      -9.4                        -990.7      52.6     171.4           
1863     -29.7                      -1,359.5      80.2     192.9    
1864      -1.6                      -1,431.1     104.1     159.9            
                                                                           
1865     -22.0                        -317.1      94.0     190.8           
1866       0.6                      -1,666.0      68.7     124.5           
1867       3.8                      -1,419.0      54.9     121.8           
1868       4.7                      -1,943.2      69.5      97.7           
1869      -0.2                      -1,999.7     153.1      94.0           
                                                                     
1870      46.9                      -1,643.2      63.6      79.8           
1871      27.8                      -2,733.0      80.0      85.8           
1872      32.3                      -2,056.5      63.0      88.1           

1873      28.8                      -2,160.4      56.5      73.6          
1874    -142.5                      -2,707.2      61.6      64.6           
                                                                    
1875     -11.9                      -2,338.3     123.2      80.5           
1876  -1,139.8                      -1,311.9      99.3      80.7           
1877    -180.3                      -1,569.1      96.7      72.8           
1878    -216.7    -152.1            -1,858.5      39.7      90.8            
1879    -390.5    -275.0            -1,222.3      22.1     102.4            
                                                                     
1880    -272.9    -205.0            -1,306.4      13.4     146.4           
1881    -338.1    -237.3            -1,554.4      23.2     214.8           
1882    -224.6    -432.2            -1,292.4      -1.3     182.4            
1883    -198.6    -282.0            -1,809.2       8.3     196.9           
1884     -58.5    -294.3            -1,968.9     -32.2     211.0           
                                                                    
1885    -104.2    -278.4            -1,504.1      -4.2     253.7           
1886    -131.3    -317.7            -1,613.5       1.7     286.5           
1887    -131.9    -267.5            -1,034.3       7.1     308.8           
1888    -144.2    -265.5    -885.8  -1,378.9     -46.5     119.4      28.2 
1889    -161.1    -370.6  -1,168.2    -759.1     -66.7      21.1      41.5 
                                                                     

1890    -153.7    -382.5  -1,132.2    -280.0     -84.8     -35.9      17.2 
1891    -158.6    -367.5    -725.2    -123.8     -73.7    -105.7      47.9 
1892    -195.6    -532.6    -770.5     126.8     -58.8    -120.5      56.3 
1893    -337.5    -435.9    -823.7    -326.1     -81.5    -129.6      78.6 
1894    -386.6    -424.4    -557.7     168.0    -153.9    -126.1      52.6 
 
1895    -420.6    -317.4    -208.3    -387.2    -168.2    -131.4      53.6 
1896    -427.6    -278.2    -902.7    -721.5    -260.6     -75.2      44.0 
1897    -400.7    -234.1    -842.8    -424.8    -266.5     -39.0      69.1 
1898    -416.7    -316.7    -776.0    -967.7    -323.2     -48.6      58.7  
1899    -439.9    -518.0    -645.7    -498.2    -475.1    -130.6      50.4 
                                                                     
1900    -495.9    -462.1    -830.3    -174.8    -637.1    -116.5      43.2  
1901    -674.6    -390.6    -475.7    -175.4    -731.8    -143.9      25.8 
1902    -634.1    -486.8  -1,747.7    -561.1    -675.5    -135.5       8.1 
1903    -675.7    -548.1    -765.8     -88.7    -565.0    -177.8      -8.0 
1904    -848.2    -567.5    -361.4     -31.9    -689.0    -184.9     -24.1 
                                                                     
1905    -974.2    -335.2    -640.0    -271.0    -683.0    -161.7      -2.4  
1906    -931.0    -266.0    -185.6    -361.0    -667.8    -125.8     -54.1 
1907    -901.0    -276.8     816.7     668.7    -676.2     -56.0     -57.2 

1908    -645.0    -339.0    -151.8    -271.0    -722.1     -75.4     -16.0 
1909    -802.4    -594.4     -78.7    -550.8    -596.4    -187.5      -3.4 
                                                                    
1910  -1,151.2    -354.8   1,178.8      98.2    -748.6    -314.1      19.8 
1911  -1,035.5    -639.8   1,232.8    -335.3    -675.2    -321.8       1.0 
1912  -1,090.6    -721.9     805.0     -68.2    -751.1    -261.8      20.9 
1913  -1,150.0    -421.1     647.6    -248.9    -772.5    -441.1       7.5 
_______________________________________________________________________________ 



  
 

Table H.08 (continued) 
 
 
_______________________________________________________________________________ 

 
         (15)       (16)     (17)        (18) 
                 Dyed silk imported   Cotton yarn 
       Finished  in cloth or clothes   for mixed  
Year    goods    All-silk

f
  Mixed

g
      cloths

h
 

_______________________________________________________________________________ 
                                                                     
1861      -0.2       24       46 
1862      -0.2       35       53                                            
1863       0.1       54       64                                          
1864      -0.8       69       61                                            
                                                                           
1865       1.9       64       67                                           
1866       1.4       47       45                                           
1867       1.5       38       42                                           
1868       3.2       49       39                                           
1869       3.3      105       54                                           
                                                                     
1870       1.5       44       33                                           
1871       2.0       55       38                                           
1872       1.6       43       35                                           

1873      -0.8       37       30                                           
1874       0.1       41       28                                           
                                                                    
1875       4.9       86       45                                           
1876       4.0       69       40                                           
1877       3.7       67       38                                            
1878      10.0       34       32                                           
1879      15.7       27       32                                            
                                                                     
1880      15.5       21       41                                           
1881      28.4       38       61                                           
1882      23.1       18       48                                           
1883      37.8       36       55                                           
1884      46.7       16       51                                           
                                                                    
1885      64.8       49       70                                           
1886      60.5       50       79                                           
1887      79.0       68       87                                           
1888      29.0       -8       24                                      
1889      19.4      -29       -6          94                           
                                                                     

1890      19.4      -41      -24          91                        
1891      24.4      -30      -38         102                            
1892      24.9      -19      -39         102                            
1893      22.3      -36      -46         141                           
1894      14.1      -91      -61          95                          
 
1895       3.4     -109      -66          98                         
1896       5.9     -169      -70          80                            
1897      -8.9     -185      -64          84                        
1898       0.8     -215      -77          47                                
1899      -2.2     -318     -128          64                               
                                                                     
1900       3.7     -422     -156          50                                
1901      -0.6     -488     -182          34                               
1902     -10.8     -459     -170          31                             
1903     -14.7     -388     -159          17                               
1904      -1.5     -461     -184          21                              
                                                                     
1905     -22.2     -473     -179          20                                
1906     -34.7     -473     -169          39                               
1907     -14.2     -462     -151          66                              

1908     -42.2     -515     -168          49                              
1909     -35.7     -426     -170          60                                
                                                                    
1910     -21.1     -516     -231          86                              
1911     -21.5     -467     -218          62                               
1912     -30.4     -525     -219          39                              
1913     -23.0     -533     -267          52                             
_______________________________________________________________________________ 



  
 

Table H.08 (continued) 
 
 
a
estimated, 1861-88:  see text. 

 
b
includes sewing thread of silk and silk waste. 
 
c
estimated, 1878-81:  see text. 
 
d
combed and crude waste, 1861-77; crude waste, 1878-87; inferior crude waste, 
 1888-1913. 
 
e
covers only mixed textiles of cotton and silk. 
 
f
estimated as (2/3)(col. 12) + .80(col. 15). 
 
g
estimated as .20(col. 12) + .25(col. 13) + .11(col. 15). 
 
h
temporary imports. 
 
 

Source:  Movimento commerciale. 



  
 

 Table H.09 
 Sample Data on Silk Consumption by Domestic Industry 
 and Inventory Changes (tons) 
 

 
 
 

Panel A 
____________________________________________________________________________ 
 
                       1900-01  1901-02  1902-03  1903-04  1904-05  1905-06 
 
Actual consumption        900      800      750      800      900    1000 
 
Apparent consumption     1033      898     -112      797      -18   -1192 
____________________________________________________________________________ 
 

Source:  Bollettino serico 
 
 
 
 

Panel B  
____________________________________________________________________________ 
 

                       1936  1937  1938  1939   1948  1949  1950  1951  1952 
 
Actual consumption      955  1153   765   907   1107  1189  1041   910   872 
 
Apparent consumption    320  1638  -623  1644   -450   750  1090  1225   711 
____________________________________________________________________________ 
 
Source:  Ente nazionale serico (1953) 



  
 

Table H.09 (continued) 
 
 
 

 
Panel C 
 
 Inventory changes 
____________________________________________________________________________ 
 
          (1)           (2)         (3)          (4)          (5) 
                Cocoons                           Silks              
        Cassa di      Società     Cassa di      Società 
        Risparmio     Anonima     Risparmio     Anonima       Banca 
        di Milano   Cooperativa   di Milano   Cooperativa   d'Italia 
____________________________________________________________________________ 
 
1891       14                         9                       -40  
1892      -61                        30                       -36 
1893      191                        83                        75 
1894       87                       126                        12 
 
1895       63                       -85                       -21   
1896      -16                        -9                       -21    
1897      -69                       -67                        26   

1898     -204                       -72                       -55   
1899      236                        68                       -32   
 
1900      -40            86         104           27           13   
1901     -111           439         -16           99            9   
1902      -20          -275        -148           36          -13   
1903      155           551          79          -25           -5   
1904        0           250         -94           64          -17   
 
1905     -214           282         -47          -23           -3   
1906      -30           351         -65           93           -0  
1907      731           267          87           -5                
1908       11          -254         106           33                
1909      -25           382          84          145                
 
1910       47          -629         -35           -7                
1911      341           190          94           46                
1912     -178          -525        -130          -31                
1913     -406           -32          68          114 
____________________________________________________________________________ 
 

Source:  Bollettino serico. 



  
 

 Table H.10 
 Silk Goods:  Prices and Technical Coefficients, 1861-1913 
 
_______________________________________________________________________________ 

 
           (1)       (2)        (3)         (4)         (5)         (6)  
       Price of reeled silk      Deflated price         Estimated share   
       (lire per kilogram)        of dyed silk          of mixed cloths    
        Pinchetti  Cianci      Price     Cyclical     In silk     In cloth  
Year     series    series      index   deviations

a
   consumption   output 

_______________________________________________________________________________ 
                                                                       
1861        78                   83                    .216         .29      
1862        72                   76                    .210         .26 
1863        70                   75                    .209         .23  
1864        74                   82                    .215         .26 
                                                                        
1865       100                  111                    .234         .27 
1866        97                  106                    .231         .32 
1867       107                  114                    .236         .33 
1868       119                  120                    .239         .36 
1869       110                  110                    .234         .36 
                                                                      
1870       113        96        111                    .234         .37      
1871        88        72         80                    .213         .33 

1872       100        93         91                    .222         .35 
1873        95        89         81                    .214         .35 
1874        84        65         58                    .194         .32 
                                                                            
1875        67        59         61                    .197         .30 
1876        89        77         75                    .209         .33  
1877        86        80         74        .016        .209         .33 
1878        69        65         63       -.110        .199         .31 
1879        71        68         67       -.026        .203         .31 
                                                                     
1880        66        62         59       -.117        .195         .27 
1881        64        56         57       -.122        .193         .22 
1882        63        56         58       -.080        .194         .25 
1883        58        50         53       -.135        .189         .24 
1884        57        49         53       -.109        .189         .25 
                                                                      
1885        52        46         49       -.152        .185         .21 
1886        57        51         54       -.038        .190         .20 
1887        55        50         53       -.028        .189         .20 
1888        49        43         45       -.151        .180         .30 
1889        56        48         49       -.048        .185         .36 

                                                                       
1890        56        51         50                    .186         .39 
1891        48        42         41       -.169        .176         .40 
1892        52        47         46       -.055        .181         .42 
1893                  58         58        .208        .194         .43 
1894                  42         38       -.198        .172         .41 
 
1895                  43         39       -.166        .173         .41 
1896                  43         38       -.176        .172         .39 
1897                  41         36       -.209        .169         .37  
1898                  44         37       -.176        .171         .38 
1899                  56         48        .083        .184         .42 
                                                                     
1900                  53         46        .052        .181         .42  
1901                  44         38       -.119        .172         .41  
1902                  46         40       -.060        .174         .41 
1903                  50         42                    .177         .42  
1904                  44         37       -.092        .171         .42 
                                                                     
1905                  46         38       -.039        .172         .41 
1906                  48         39        .017        .173         .40 

1907                  62         48        .290        .184         .40 
1908                  46         36       -.003        .169         .38 
1909                  49         40        .142        .174         .40 
                                                                      
1910                  45         35        .030        .168         .42 
1911                  43         33        .001        .165         .41 
1912                  42         32                    .164         .40 
1913                  49         37                    .171         .43 
______________________________________________________________________________ 
 



  
 

Table H.10 (continued) 
 
 
_______________________________________________________________________________ 

 
          (7)       (8)        (9)         (10) 
        Estimated average   Estimated     Cocoons 
          dyeing yield       share of    per unit 
        All silk  Traded   reeled silk   of reeled 
Year     woven     silk   in silk woven    silk

b
 

_______________________________________________________________________________ 
                                                                     
1861      .94       .94       .000         13.3 
1862      .96       .96       .000         13.3 
1863      .97       .97       .000         13.3 
1864      .98       .98       .000         13.7 
                                                                         
1865     1.00      1.00       .000         14.0 
1866     1.01      1.01       .000         15.4 
1867     1.02      1.02       .000         15.2 
1868     1.04      1.04       .000         15.6 
1869     1.05      1.05       .000         15.5 
                                                                    
1870     1.06      1.06       .000         15.4 
1871     1.08      1.08       .000         15.4 

1872     1.09      1.09       .000         15.3 
1873     1.11      1.11       .000         14.3 
1874     1.12      1.12       .000         15.0 
                                                                
1875     1.13      1.13       .000         15.0 
1876     1.15      1.15       .006         14.2 
1877     1.15      1.15       .012         13.3 
1878     1.15      1.15       .018         14.0 
1879     1.15      1.15       .024         13.0 
                                                                     
1880     1.15      1.15       .030         13.4 
1881     1.15      1.31       .036         13.1 
1882     1.15       .97       .042         13.2 
1883     1.15      1.19       .048         12.8 
1884     1.15      1.55       .054         12.8 
                                                                       
1885     1.15      1.12       .060         12.9 
1886     1.16      1.52       .066         12.8 
1887     1.17      1.19       .072         12.2 
1888     1.18      1.18       .078         12.1 
1889     1.20      1.64       .084         11.7 

                                                                       
1890     1.21      1.59       .090         11.7 
1891     1.22      1.60       .096         11.9 
1892     1.23      1.73       .102         11.5 
1893     1.24      1.80       .108         11.7 
1894     1.30      1.79       .114         12.3 
                                                
1895     1.36      1.73       .120         12.9 
1896     1.42      1.76       .126         13.2 
1897     1.49      1.71       .132         12.4 
1898     1.56      1.64       .138         13.0 
1899     1.56      1.69       .144         12.2 
                                                                      
1900     1.56      1.73       .150         12.3 
1901     1.56      1.70       .156         12.3 
1902     1.56      1.74       .162         12.2 
1903     1.56      1.79       .168         12.5 
1904     1.56      1.39       .174         11.4 
                                                                      
1905     1.56      1.63       .180         11.5 
1906     1.56      1.68       .186         11.2 

1907     1.56      1.84       .192         11.7 
1908     1.56      2.11       .198         11.7 
1909     1.56      2.28       .204         11.8 
                                                                       
1910     1.56      1.97       .210         12.0 
1911     1.56      1.79       .216         11.8 
1912     1.56      1.93       .222         11.4 
1913     1.56      1.94       .228         10.7 
______________________________________________________________________________ 



  
 

Table H.10 (continued) 
 
 
a
calculated as (P - Pi)/Pi, where P is the figure in col. 3 and Pi is the  

 geometric interpolation of P between 1876, 1890, 1903, and 1912. 
 
b
live weight, domestic crop only. 
 
 
 
Source:  col. (1):  Pinchetti (1894). 
         col. (2):  Cianci (1933). 
         cols. (3)-(10):  see text. 



  
 

  Table H.11 
 Estimated Output of Silk Goods, 1861-1913 (tons) 
_______________________________________________________________________________ 
 

          (1)      (2)      (3)      (4)      (5)      (6)      (7)      (8) 
         Dried   Reeled   Thrown    Dyed     Cloth   Silk in  Final consumption 
Year    cocoons   silk     silk     silk    output

a
   cloth

b
    Dyed     Raw 

_______________________________________________________________________________ 
                                                                         
1861     9,223    2,224    2,652      433      430      402      472      502 
1862     8,610    1,979    2,514      441      415      391      479      499 
1863     9,299    2,033    2,651      407      400      380      498      513 
1864     7,169    1,777    2,230      387      385      363      493      503 
                                                                           
1865     7,387    1,278    1,726      368      370      348      479      479 
1866     8,273    1,730    1,977      354      355      329      421      417 
1867     9,010    1,737    1,967      350      340      314      394      387 
1868     8,789    1,734    2,079      367      350      321      409      393 
1869    10,139    2,089    2,171      375      360      330      489      466 
                                                                     
1870    14,925    2,295    2,081      390      390      356      433      408 
1871    16,495    3,028    2,975      431      430      397      490      454 
1872    14,676    2,938    2,850      446      460      422      500      459 
1873    13,015    2,981    3,038      441      450      414      481      433 
1874    16,771    2,894    2,664      415      430      399      468      418 

                                                                    
1875    15,340    3,139    3,050      381      400      373      504      446 
1876     5,561    2,307    3,164      358      400      370      479      416 
1877     7,947    1,777    2,203      380      414      382      487      424 
1878    14,888    2,276    2,764      407      428      398      464      404 
1879     6,937    2,271    2,664      439      441      410      469      408 
                                                                      
1880    16,308    2,712    2,945      452      462      434      496      432 
1881    15,819    3,705    3,525      473      481      458      557      484 
1882    12,845    3,394    3,318      482      505      477      543      472 
1883    16,961    3,578    3,304      493      530      501      592      515 
1884    15,031    3,687    3,199      500      557      526      593      516 
                                                                      
1885    13,370    3,674    3,288      540      574      547      666      580 
1886    17,374    3,782    3,522      596      587      561      690      595 
1887    18,245    4,318    3,456      579      626      599      754      644 
1888    18,764    4,725    3,733      499      689      642      658      557 
1889    14,815    4,667    3,837      580      698      639      604      503 
                                                                     
1890    17,917    4,473    3,470      588      733      665      600      496 
1891    17,058    4,642    3,267      561      764      691      623      510 

1892    15,266    4,408    3,327      555      774      697      639      519 
1893    20,911    4,235    2,961      571      817      731      649      523 
1894    20,242    4,960    3,401      626      884      798      646      497 
 
1895    19,701    4,784    3,568      626      927      836      661      486 
1896    19,700    4,798    3,305      632    1,007      914      675      475 
1897    17,743    4,581    3,420      682    1,013      924      675      453 
1898    19,386    5,096    3,595      657    1,089      991      699      448 
1899    20,902    5,337    3,813      664    1,289    1,159      713      457 
                                                                    
1900    21,433    5,529    3,506      742    1,425    1,283      705      452 
1901    20,585    5,992    4,357      721    1,552    1,399      729      467 
1902    21,605    6,136    4,234      531    1,464    1,319      690      442 
1903    17,699    5,708    3,778      694    1,467    1,319      772      495 
1904    22,798    5,917    3,929      991    1,563    1,406      761      488 
                                                                     
1905    21,158    7,029    4,081    1,005    1,638    1,477      825      529 
1906    22,369    7,765    4,430    1,058    1,712    1,549      907      581 
1907    24,123    7,292    4,040    1,354    1,785    1,617    1,004      644 
1908    22,822    6,827    4,000    1,290    1,888    1,717    1,034      663 
1909    22,165    7,225    4,171    1,410    1,958    1,771    1,175      753 

                                                                    
1910    21,292    6,482    4,670    1,457    2,097    1,886    1,139      730 
1911    18,810    5,975    4,015    1,612    2,180    1,965    1,280      821 
1912    21,727    6,584    4,376    1,700    2,300    2,081    1,337      857 
1913    17,857    6,231    3,656    1,841    2,341    2,097    1,297      831 
_______________________________________________________________________________ 
 
a
all-silk equivalent. 
 
b
dyed silk. 
 
Source:  see text. 



  
 

  Table H.12 
 Reeled Silk Output, 1860-1913:  Intermediate Estimates (tons) 
_______________________________________________________________________________ 
 

         (1)       (2)       (3)           (4)          (5)          (6) 
      Apparent output of reeled silk    Index of    Correction    Estimated 
                  From      From        reported    applied to    potential 
                imported  domestic      domestic    the shifted   output of 
Year    Total   cocoons   cocoons      silk output     index    domestic silk 
_______________________________________________________________________________ 
                                                                     
1860                                     2,537                            
1861   2,274        10     2,264         2,356         .885        2,165    
1862   1,861        88     1,773         2,207         .881        2,010   
1863   1,995        52     1,943         2,389         .879        2,020    
1864   1,659        63     1,596         1,792         .877        1,833    
                                                                           
1865     949        32       917         1,810         .875        1,576   
1866   1,849        15     1,834         1,845         .874        1,597   
1867   1,828       -48     1,876         2,037         .873        1,694   
1868   1,823       -88     1,911         1,935         .873        1,734   
1869   2,467      -115     2,582         2,244         .874        1,826   
                                                                     
1870   2,211       -55     2,266         3,321         .875        2,435   
1871   3,108      -111     3,219         3,664         .876        3,059   

1872   2,797        35     2,762         3,272         .878        3,045   
1873   3,138        21     3,117         3,094         .881        2,804   
1874   2,708        39     2,669         3,788         .884        3,042   
                                                                    
1875   3,103       -35     3,138         3,451         .887        3,210   
1876   2,453        38     2,415         1,315         .891        2,123  
1877   2,030        42     1,988         1,995         .896        1,483    
1878   2,034        30     2,004         3,531         .901        2,489   
1879   2,128        18     2,110         1,761         .906        2,397    
                                                                     
1880   2,824       -22     2,846         3,988         .912        2,622   
1881   3,661       113     3,548         3,927         .919        3,637   
1882   3,207       310     2,897         3,139         .926        3,272   
1883   3,747       -36     3,783         4,238         .934        3,445   
1884   3,541        84     3,457         3,722         .942        3,749   
                                                                    
1885   3,967        64     3,903         3,254         .951        3,317   
1886   3,990       -14     4,004         4,222         .960        3,588   
1887   4,154       206     3,948         4,604         .969        4,276   
1888   4,912       -32     4,944         4,723         .980        4,570 
1889   4,733       376     4,357         3,814         .990        4,226 

                                                                     
1890   4,521       230     4,291         4,560        1.002        4,195 
1891   4,643       195     4,448         4,218        1.013        4,446 
1892   4,348       325     4,023         3,859        1.026        4,144 
1893   3,597       207     3,390         5,131        1.038        4,666 
1894   4,497       272     4,225         4,662        1.052        5,151 
 
1895   4,337       471     3,866         4,270        1.066        4,761    
1896   4,647       420     4,227         4,117        1.088        4,529 
1897   4,421       358     4,063         3,891        1.095        4,384 
1898   5,435       377     5,058         4,003        1.110        4,381   
1899   5,352       519     4,833         4,529        1.126        4,804   
                                                                     
1900   5,301       582     4,719         4,536        1.142        5,176    
1901   6,130       739     5,391         4,290        1.159        5,115   
1902   6,195       918     5,277         4,477        1.177        5,159 
1903   5,575     1,059     4,516         3,526        1.195        4,782    
1904   5,993       732     5,261         4,900        1.213        5,110  
                                                                     
1905   7,231     1,074     6,157         4,440        1.232        5,753    
1906   8,527     1,258     7,269         4,745        1.251        5,745   

1907   7,198     1,308     5,890         4,820        1.271        6,079  
1908   6,662       980     5,682         4,486        1.292        6,012  
1909   7,354     1,361     5,993         4,251        1.313        5,736    
                                                                    
1910   6,575       917     5,658         3,947        1.335        5,472  
1911   5,721     1,183     4,538         3,490        1.357        5,046   
1912   6,865     1,067     5,798         4,105        1.379        5,237 
1913   5,984     1,119     4,865         3,540        1.402        5,359 
1914                                                  1.425 
_______________________________________________________________________________ 
 
Source:  see text. 



  
 

  Table H.13 
 Reported Output of Cocoons and Domestic Reeled Silk, 1860-1913: 
 Principal Series (tons) 
_______________________________________________________________________________ 

 
         (1)      (2)      (3)      (4)       (5)      (6)      (7)      (8) 
                Cocoon crop (live weight)          Domestic reeled silk        
               Ministero   Assoc. serica                        Assoc. serica  
      Cocoons  di agri-  Initial  Revised     De     U.M.S.,  Initial  Revised 
Year  reeled

a
  coltura    series  series    Vecchi   Lyons

b
    series  series 

_______________________________________________________________________________ 
                                                                     
1860    5,294                                                               
1861    4,917                                                             
1862    4,605                                                               
1863    4,985   35,620                       2,108                
1864   12,518   25,965                       1,581                
                                                                           
1865   11,621   26,430                       1,597               
1866   15,089   27,000                       1,628               
1867   15,555   30,000                       1,797               
1868   17,435   28,500                       1,707             
1869            32,250                       1,980               
                                                                     
1870            47,700                       2,930               

1871            52,095                       3,233               
1872            46,875                       2,887               
1873            44,400                       2,730    2,336      
1874            51,450                       3,195    2,860      
                                                                    
1875            46,095                       2,869    2,606      
1876            15,150                         959      993      
1877            28,101                       1,790    1,506       
1878            37,202                                2,666      
1879            18,931                                1,330       
                                                                     
1880            41,573                                3,011      
1881            39,564   39,564                       2,965    2,965 
1882            31,869   31,869                       2,370    2,370  
1883            41,625   41,625                       3,200    3,200  
1884            36,465   36,465                       2,810    2,810  
                                                                    
1885            32,266   32,266                       2,457    2,457  
1886            41,397   41,397                       3,188    3,188  
1887            43,026   43,026                       3,476    3,476  
1888            43,899   43,899                       3,566    3,566 

1889            34,332   34,332   46,000              2,880    2,880    3,034 
                                                                     
1890            40,774   40,774   54,000              3,443    3,443    4,560 
1891            37,923   38,337   51,000              3,210    3,171    4,218 
1892            34,641   34,033   45,000              2,965    2,918    3,859 
1893            47,624   47,394   61,000              3,984    3,986    5,131 
1894            43,125   43,653   58,000              3,449    3,509    4,662 
 
1895            41,152   42,074   56,000              3,132    3,208    4,270 
1896            39,844   41,182   55,000              3,083    3,083    4,117 
1897                     36,726   49,000              2,916    2,916    3,891 
1898                     39,612   53,000              2,992    2,992    4,003 
1899                     41,587   56,000              3,363    3,363    4,529 
                                                                     
1900                     42,716   56,702                       3,375    4,536 
1901                     40,330   53,527                       3,113    4,290 
1902                     41,935   55,531                       3,218    4,477 
1903                     34,167   44,598                       2,747    3,526 
1904                     42,743   56,607                       3,706    4,900 
                                                                     
1905                     38,957   51,940                       3,330    4,440 

1906                              53,838                                4,745 
1907                              57,058                                4,820 
1908                              53,193                                4,486 
1909            48,413            50,760                                4,251 
                                                                    
1910            43,327            47,964                                3,947 
1911            38,580            41,951                                3,490 
1912            41,700            47,470                                4,105 
1913            32,000            38,490                                3,540 
_______________________________________________________________________________ 



  
 

Table H.13 (continued) 
 
 
 
a
the figures for 1860-63 refer to the cocoons reeled in the original provinces 
 of the Kingdom of Sardinia, as reported by the Direzione delle contribuzioni 
 dirette; those for 1864-68 are for the entire Kingdom, excluding the Veneto 
 in 1866-68, as reported by the Ministero di agricoltura.  The latter series 
 includes a figure of 21,373 tons for 1863. 
 
b
Union des marchands de soie de Lyon. 
 
 
 

Source:  col. (1):  Notizie agricoltura, Statistica seta. 

         col. (2):  Notizie agricoltura, Annuario. 

    cols. (3)-(4), (7)-(8):  Notizie bozzoli, Annuario, Bollettino A.I.C. 

    col. (5):  Notizie agricoltura. 

    col. (6):  Notizie agricoltura, Rondot (1885), Industria seta, Annuario, 

     Bollettino serico.  



  
 

 Table H.14 
 Estimated Output of Silk Waste Goods, 1861-1913 (tons) 
 
_______________________________________________________________________________ 

   
         (1)     (2)     (3)     (4)      (5)     (6)      (7)     (8)     (9) 
         Apparent silk waste output     Apparent silk       Estimated output 
         Sup-    Inf-                 waste consumption   of silk waste goods  
Year    erior   erior  Combed   Spun     Spun    Crude   Combed   Spun    Dyed 
_______________________________________________________________________________ 
                                                                     
1861     846     850                              781      100      25      66 
1862     759     764                              567      100      25      57 
1863     782     781                              251      100      25      47 
1864     689     698                                6      100      25      52 
                                                                           
1865     512     539                              745      100      25      52 
1866     715     722                             -171      100      25      62 
1867     743     764                              138      100      25      62 
1868     751     772                             -352      100      30      69 
1869     899     912                             -119      100      45      71 
                                                                     
1870     970   1,040                              424      130      60      81 
1871   1,285   1,352                                0      160      85      78 
1872   1,241   1,315                              571      210     140      90 

1873   1,224   1,259                              398      260     205      85 
1874   1,166   1,241                             -205      276     225      73 
                                                                    
1875   1,299   1,369                              412      294     225      64 
1876     969     958                              661      312     225      71 
1877     699     679                             -136      331     225      76 
1878     887     920                             -133      352     225      71 
1879     873     900                              328      374     225      73 
                                                                   
1880   1,013   1,029                              583      398     225      66 
1881   1,368   1,414                            1,053      422     225      54 
1882   1,248   1,280                              864      449     225      66 
1883   1,295   1,333                              610      478     190      69 
1884   1,308   1,370                              494      417     123      73 
                                                                   
1885   1,312   1,334                              926      441     159      64 
1886   1,356   1,389                              881      504     183      62 
1887   1,488   1,557                            1,789      458     185      64 
1888   1,585   1,647     520     244      105              475     202      71 
1889   1,542   1,571     427      64      -91              600     224      78 
                                                                     

1890   1,447   1,492     466      90      -58              609     222      85 
1891   1,500   1,569     790     403      250              605     232      92 
1892   1,422   1,471     743     212       23              809     273      99 
1893   1,347   1,455     573     141     -185              870     416     106 
1894   1,624   1,736   1,058     600      227              920     472     122 
 
1895   1,650   1,741   1,179     807      401              865     517     144 
1896   1,698   1,787     735     432       19              845     533     162 
1897   1,603   1,679     747     482       95              773     506     169 
1898   1,762   1,811     809     466       64              887     538     201 
1899   1,834   1,899   1,040     500       75            1,168     618     287 
                                                                   
1900   1,833   1,930     997     510       31            1,208     705     336 
1901   2,017   2,060   1,352     902      251            1,344     895     362 
1902   2,049   2,094     537      62     -550            1,381     843     343 
1903   1,913   1,962   1,109     537     -115            1,490     889     351 
1904   1,925   1,978   1,375     765      -54            1,704   1,070     372 
                                                                     
1905   2,175   2,230   1,367     965       25            1,509   1,097     381 
1906   2,381   2,396   1,786   1,415      517            1,500   1,150     373 
1907   2,249   2,323   2,492   2,058    1,189            1,478   1,120     371 

1908   2,157   2,247   1,654   1,227      605            1,394     987     392 
1909   2,289   2,339   1,745   1,084      310            1,831   1,163     428 
                                                                    
1910   2,115   2,151   2,482   1,979      868            1,788   1,337     483 
1911   1,938   1,983   2,287   1,544      545            2,069   1,343     509 
1912   2,084   2,105   2,196   1,387      335            2,213   1,403     519 
1913   1,868   1,928   1,896   1,378      268            2,028   1,500     578 
_______________________________________________________________________________ 
 
Source:  see text. 
 



  
 

 Table H.15 
 Hemp and Flax Output, 1861-1913:  Agricultural Statistics 
 
______________________________________________________________________________ 

 
            (1)         (2)         (3)           (4)           (5) 
                                     Hemp                                 
            Sown       Yield      Percent        Output (thousand tons)   
          hectares   (tons per   of average  Contemporary   Retrospective 
Year    (thousands)   hectare)    harvest      estimate       estimate 
______________________________________________________________________________ 
                                                                     
1861                                                                        
1862                                                                        
1863                                                                        
1864

a
                                            38.4                   

                                                                           
1865                                                                       
1866                                                                       
1867                                                                       
1868                                                                       
1869                                                                       
                                                                     
1870

b
      134.9        .72                      96.5                       

1871                                                                       

1872                                                                       
1873                                                                       
1874                                                                       
                                                                    
1875                                                                       
1876

c
      135.4        .72

d
                     97.2                       

1877                                                                        
1878                                                                       
1879

e
      120.3        .71                      85.3                                 

                                                           
1880                                .84          81.6                      
1881                                .86          84.0                      
1882                                .84          82.3                      
1883                                .90          87.5

d
                     

1884                                .89          75.9          82.1        
                                                                    
1885                                .86          73.4          79.4        
1886                                .91          77.8          84.2        
1887                                .92          78.6          85.0        
1888                                .76          64.5          69.8   
1889                                .92          78.1          84.6    

                                                                     
1890       110.1        .72                      79.2                
1891       104.8        .68                      71.4                    
1892       100.8        .64                      64.6                    
1893       101.1        .67                      67.5                   
1894       104.7        .76                      79.5                  
 
1895       105.0        .72                      75.7                       
1896                                                                    
1897                                                                      
1898                                                                        
1899                                                                       
                                                                     
1900                                                                        
1901                                                                       
1902                                                                     
1903                                                                       
1904                                                                      
                                                                     
1905                                                                        
1906                                                                       

1907                                                                      
1908                                                                      
1909        78.8

f
      1.00

d
                     78.4          75.0         

                                                                    
1910                   1.11

d
                     86.8          83.1       

1911        74.7        .90
d
                     67.4          64.5        

1912        85.4       1.11
d
                     94.9          90.8       

1913        86.6       1.04
d
                     90.0          90.9      

______________________________________________________________________________ 



  
 

Table H.15 (continued) 
 
 
______________________________________________________________________________ 

 
            (6)         (7)         (8)           (9)          (10) 
                                     Flax                                 
            Sown       Yield      Percent        Output (thousand tons)   
          hectares   (tons per   of average  Contemporary   Retrospective 
Year    (thousands)   hectare)    harvest      estimate       estimate 
______________________________________________________________________________ 
                                                                     
1861                                                                        
1862                                                                        
1863                                                                        
1864

a
                                             7.0                  

                                                                           
1865                                                                       
1866                                                                       
1867                                                                       
1868                                                                       
1869                                                                       
                                                                     
1870

b
       82.1        .29                      23.4                       

1871                                                                       

1872                                                                       
1873                                                                       
1874                                                                       
                                                                    
1875                                                                       
1876

c
       82.5        .29                      23.5                       

1877                                                                        
1878                                                                       
1879

e
       68.3        .29                      19.9                                 

                                                           
1880                                .88          20.7                      
1881                                .84          19.8                      
1882                                .90          21.1                      
1883                                .76          17.9                      
1884                                .78          15.5          16.5        
                                                                    
1885                                .77          15.3          16.2        
1886                                .79          15.6          16.6        
1887                                .78          15.4          16.5        
1888                                .67          13.3          14.1   
1889                                .68          13.6          14.4    

                                                                     
1890        55.3        .38                      20.9                
1891        52.1        .36                      18.7                    
1892        51.9        .38                      19.7                    
1893        51.9        .33                      16.9                   
1894        51.7        .36                      18.7                  
 
1895        52.1        .39                      20.3                       
1896                                                                    
1897                                                                      
1898                                                                        
1899                                                                       
                                                                     
1900                                                                        
1901                                                                       
1902                                                                     
1903                                                                       
1904                                                                      
                                                                     
1905                                                                        
1906                                                                       

1907                                                                      
1908                                                                      
1909         9.1

f
       .36

d
                      3.3           2.1         

                                                                    
1910                    .34

d
                      3.1           2.0       

1911         8.8        .31
d
                      2.8           1.8        

1912         8.8        .29
d
                      2.5           1.5       

1913         8.8        .30
d
                      2.6           1.7      

______________________________________________________________________________ 



  
 

Table H.15 (continued) 
 
 
 
a
from Correnti and Maestri (1864); based on earlier years. 
 
b
average, 1870-74. 
 
c
average, 1876-81. 
 
d
calculated:  see text. 
 
e
average, 1879-83. 
 
f
1909-10. 
 
 
 

Source:  Annuario, Bollettino agrario, Gazzetta ufficiale, Sommario. 



  
 

 Table H.16 
 Net Imports of Jute, Linen, Hemp, and Related Products, 1861-1913 (tons) 
 
_______________________________________________________________________________ 

 
         (1)      (2)      (3)      (4)     (5)     (6)      (7)    (8)    (9) 
                   Raw fiber                    Tow            Combed fiber     
Year   Veg. h.

a
   Jute    Flax     Hemp    Flax     Hemp    Jute   Flax   Hemp 

_______________________________________________________________________________ 
                                                                      
1861      318        0    -300    -5,709     49     -527       0    74     -650 
1862      553        0    -300    -7,774    184     -490       0    58   -1,372 
1863      545        0   1,000    -8,505    242   -1,038       0   113   -1,104 
1864      536        0    -300    -9,708    230     -465       0   101   -1,106 
                                                                            
1865      618        0    -300   -17,368    214     -465       0    78   -1,095 
1866      288        0    -300   -13,976    111     -669       0    40   -1,427 
1867      117        0    -300   -24,326     55     -910       0    39   -2,472 
1868       55        0    -300   -24,984     86   -1,635       0    26   -2,942 
1869      139        0    -300   -25,608     14   -1,234       0    24   -2,543 
                                                                     
1870      164       13    -300   -20,847     63   -1,199       9    22   -1,800 
1871      181       29    -300   -43,266     47   -2,451       7    37   -2,889 
1872      240       61    -300   -23,529     63   -1,894       5    39   -3,041 
1873      402      143    -300   -24,209     71   -1,558       4    29   -3,041 

1874      712      333    -300   -24,106     54   -2,625       5    15   -2,984 
                                                                    
1875      490      289    -300   -28,122     44   -3,265      12    20   -2,994 
1876      539      392    -300   -22,353     67   -5,900     177   191   -3,287 
1877      404      356    -300   -18,063     64   -5,585     205    54   -3,111 
1878      379      401    -300   -28,493     40   -4,444     173     6   -3,330 
1879      414      519    -300   -31,105     40   -4,699     472    15   -3,290 
                                                                     
1880      921    1,365    -300   -19,194     40   -2,904     165     4   -2,523 
1881      897    1,568    -300   -23,658     40   -3,429     202   133   -3,164 
1882    1,719    3,006    -323   -22,951     40   -3,235     771    15   -3,723 
1883    1,977    3,455    -482   -30,128     40   -4,096   1,043    26   -3,940 
1884    1,971    3,136    -386   -28,834     36   -3,780   1,123     5   -3,857 
                                                                         
1885    2,430    4,634    -276   -26,845     27   -3,406     804     2   -3,597 
1886    3,403    3,202      48   -27,486     40   -3,156     857    12   -2,862 
1887    4,621    4,583     396   -26,018     40   -3,165   1,275     4   -2,913 
1888    4,104    4,462     -15   -33,129     40   -3,760     331    30   -3,359 
1889    5,734    4,818     -23   -29,994     26   -3,311       0    14   -4,806 
                                                                     
1890    5,312    9,636     -57   -32,066     25   -3,370       0    22   -2,658 

1891    4,348   10,460     -44   -28,946     31   -2,902       0    37   -2,922 
1892    2,699    6,435      42   -32,897     40   -3,120       0    31   -2,917 
1893    1,724   16,688    -133   -31,259     40   -2,852       0     2   -2,664 
1894    1,739   14,506      99   -36,088     40   -3,059       0     2   -3,495 
 
1895    2,325   17,018     162   -43,289     40   -3,470       0    16   -3,211 
1896    2,986   18,178     327   -43,493     40   -3,369       0   123   -3,347 
1897    2,208   18,691     219   -53,113     40   -3,828       0    87   -3,113 
1898    2,005   24,856     236   -42,668      0   -2,342       0    98   -2,133 
1899    1,872   19,231     473   -47,668      0   -2,908       0   110   -2,357 
                                                                     
1900    3,408   14,995     -65   -49,262     55   -3,739       0     8   -2,669 
1901    2,682   24,777     103   -36,109    108   -3,065       0   105   -2,194 
1902    4,547   26,883     243   -42,638     19   -2,992       0    19   -1,863 
1903    4,554   21,662     164   -40,536     15   -3,559       0    54   -2,151 
1904    3,797   29,642     147   -50,128     20   -3,777       0   141   -2,808 
                                                                     
1905    5,711   27,143     412   -42,913    120   -2,267       0   165   -2,877 
1906    6,997   32,588     439   -41,824      1   -3,487       0    46   -2,510 
1907    6,882   32,619     344   -38,537     12   -2,118       0   234   -3,166 
1908   10,738   28,939     593   -35,947     33   -3,050       0   166   -2,910 

1909    7,712   36,615   1,231   -53,567    433   -4,505       2   469   -3,280 
                                                                    
1910   10,909   34,661   1,650   -46,417    894   -5,919       1   331   -3,001 
1911    8,385   36,698   1,568   -35,728    867   -7,844       0   511   -3,302 
1912   10,532   35,526   1,712   -36,393    485   -7,699       0   370   -2,596 
1913   10,558   41,916   2,509   -41,311    458   -8,468       0   250   -3,063 
_______________________________________________________________________________ 



  
 

Table H.16 (continued) 
 
 
_______________________________________________________________________________ 

 
        (10)   (11)   (12)     (13)     (14)   (15)   (16)    (17)  (18)  (19) 
               Yarn          String,          Cloth            Finished goods   
Year   Jute   Linen   Hemp    rope

b
    Jute   Linen   Hemp   Jute

c
 Linen  Hemp

d
 

_______________________________________________________________________________ 
                                                                      
1861    206  1,636     -13     -515      160    415   -447      12    4     -24 
1862    206  1,447     -92   -1,061      114    573   -428      19    5     -39 
1863    206  2,499     -87   -1,094      175    770   -558       3   52     -50 
1864    206  3,908    -140   -1,407      320  1,147   -466      18   66     -59 
                                                                           
1865    206  3,199    -295   -1,579      508  1,142   -272      77   20    -158 
1866    206  2,634    -230   -1,584      362    924   -403      14  111    -152 
1867    313  2,430    -191   -1,752      322  1,162   -350      55  134     -75 
1868    314  2,537    -417   -1,706      301    680   -419      21  168     -93 
1869    357  3,528      44   -1,629      353    961   -261      25   10     -26 
                                                                     
1870    438  3,150      77   -2,013      488    864   -338      44   15     -19 
1871    383  3,746      43   -2,081      639  1,243    -96      59   56     -44 
1872    528  3,479    -106   -2,091      701  1,204   -149      38   48     -57 
1873    778  4,256      34   -3,794      910  1,271   -135      65   42     -57 

1874    839  3,920      53   -2,680    1,018  1,304   -315      66   93    -162 
                                                                    
1875    919  4,263     -44   -2,628    1,250  1,605   -147     125  157     -90 
1876    821  3,445    -136   -2,087    1,493  1,393   -270     256  249     -85 
1877    759  3,777    -355   -2,687    1,533  1,417   -150      74  160    -259 
1878    826  4,077  -1,355   -2,379    1,901  1,747   -144      33   88    -563 
1879    740  3,596  -1,259   -1,956    1,756  1,613   -159      28   74    -533 
                                                                       
1880    971  3,731  -1,925   -1,923    1,387  1,181   -116     163  248    -499 
1881    794  5,348  -1,523   -1,733    1,857  1,056   -105     258  279    -272 
1882    541  5,622  -1,206   -1,952    1,791    923   -108     175  252    -269 
1883    730  5,939  -1,156   -2,063    2,063    925    -77     265  282    -174 
1884    590  6,762  -1,990   -1,428    2,062    703   -173     233  271    -336 
                                                                    
1885  1,152  5,906  -1,615   -1,205    2,082    786   -102     364  302    -352 
1886    825  5,419  -1,873   -1,508    1,520    992    -50     140  229    -235 
1887    726  8,234  -2,531   -1,274      869  1,278    -84     106  197    -289 
1888    433  3,985  -3,151   -1,573       62    637   -100      44  116    -388 
1889    536  4,938  -2,923   -1,827     -674    596    -62      84  174    -433 
                                                                     
1890    448  4,801  -3,199   -1,462     -560    601    -90     168  250    -511 

1891    566  4,661  -2,897   -1,375     -935    439   -128      91  182    -332 
1892    381  4,434  -2,738   -1,726   -1,108    426   -169     104  194    -459 
1893    339  3,397  -3,088   -1,345   -1,042    449   -235     331  298    -942 
1894    458  2,802  -2,830   -1,627     -833    122   -160     347  300  -1,337 
 
1895    283  3,853  -2,857   -1,905     -932    264   -248   1,119  313  -1,569 
1896    292  3,656  -3,518   -2,611     -978    252   -292   2,832  110  -1,666 
1897     19  4,350  -2,508   -2,877   -1,237    287   -373   2,702   86  -1,979 
1898    -95  4,281  -2,912   -3,344   -1,151    256   -478   3,712   70  -1,962 
1899    -47  4,077  -3,094   -3,523   -1,211    300   -568   3,704   86  -1,524 
                                                                     
1900    -66  3,456  -4,124   -3,956   -1,539    234   -547   3,296   87  -1,781 
1901    -69  3,285  -3,700   -3,595     -887    143   -683   3,757   75  -1,367 
1902     91  4,262  -3,572   -3,962     -679    101   -598   3,829   83  -1,092 
1903   -346  3,906  -2,808   -4,784     -537    268   -787   4,566   88  -1,336 
1904    293  3,543  -3,651   -5,495     -474    318   -826   4,058  123  -1,900 
                                                                     
1905    225  3,897  -3,149   -5,757   -1,111    304   -892   4,713  134  -2,078 
1906    226  4,226  -3,176   -5,878   -2,337    380   -802   5,237  301  -1,508 
1907    740  4,599  -3,519   -5,169   -2,401    423   -590   5,424  360  -1,115 
1908  1,080  4,315  -2,584   -5,140     -312    503   -722   6,442  140    -389 

1909    480  4,927  -3,357   -5,587     -503    535   -973   7,920  180    -691 
                                                                    
1910    380  5,487  -4,133   -6,667     -609    665   -574   7,918  339  -1,298 
1911    121  4,546  -5,222   -6,387   -1,248    629   -666   6,369  261  -1,867 
1912    -52  4,564  -5,460   -5,413   -5,058    596   -640   7,603  309  -2,343 
1913   -220  4,227  -5,998   -6,806   -7,228    499   -909   7,267  199  -2,441  
_______________________________________________________________________________ 
 
a
vegetable horsehair.   

b
includes nets. 

 
c
includes imported full sacks from October 1895; ignores exported full sacks. 
 
d
ignores full sacks. 
 
Source:  see text. 



  
 

 Table H.17 
 Estimated Output of Jute, Linen, and Hemp Goods, 1861-1913 (thousand tons) 
 
______________________________________________________________________________ 

 
       (1)    (2)    (3)    (4)    (5)       (6)      (7)      (8)      (9) 
                    Jute                  Linen:  gross output and consumption 
      Combed,               Consumption

a
     Raw                     Consump- 

Year   tow    Yarn  Cloth  Total  Sacks
b
    fiber

c 
  Yarn     Cloth    tion   

______________________________________________________________________________ 
                                        
1861    .0     .0     .2     .6    .272     19.9     15.0     16.0     16.4 
1862    .0     .0     .2     .8    .461     20.9     15.9     16.6     17.2 
1863    .0     .0     .2     .9    .504     20.6     16.8     18.5     19.3 
1864    .0     .0     .2    1.3    .791     22.9     17.5     20.5     21.8 
                                                                       
1865    .0     .0     .2    1.3    .540     21.9     16.7     19.1     20.3 
1866    .0     .0     .2    1.1    .542     20.9     15.8     17.7     18.7 
1867    .0     .0     .3    1.2    .479     19.9     15.0     16.7     18.0 
1868    .0     .0     .3    1.1    .483     19.9     15.0     16.9     17.7 
1869    .0     .0     .4    1.3    .530     19.9     15.0     17.8     18.7 
                                                                         
1870    .0     .0     .4    1.7    .727     19.9     15.0     17.4     18.3 
1871    .0     .0     .4    1.8    .649     19.9     15.0     18.0     19.3 
1872    .0     .1     .6    2.1    .820     19.9     15.0     17.8     19.0 

1873    .1     .1     .9    2.6    .737     19.9     15.0     18.5     19.8 
1874    .3     .3    1.1    3.0    .837     19.9     15.0     18.2     19.5 
                                                                       
1875    .3     .3    1.2    3.4    .822     19.9     15.0     18.5     20.2 
1876    .4     .5    1.3    4.1   1.070     19.9     15.2     17.9     19.5 
1877    .4     .6    1.3    3.8    .923     19.9     15.0     18.1     19.6 
1878    .4     .6    1.4    4.3   1.003     19.9     15.0     18.3     20.1 
1879    .5     .8    1.6    4.6   1.207     19.9     15.0     17.8     19.5 
                                                                       
1880   1.1    1.3    2.3    5.0   1.180     19.9     15.0     18.0     19.4 
1881   1.5    1.7    2.4    5.9   1.332     19.9     15.1     19.6     20.9 
1882   2.5    3.1    3.6    6.9   1.407     19.9     15.0     19.8     20.9 
1883   3.3    4.2    4.9    8.8   1.550     19.9     14.8     19.9     21.2 
1884   3.2    4.3    4.8    8.9   1.776     19.8     14.8     20.7     21.7 
                                                                       
1885   4.1    5      6.1   10.7   2.209     19.6     14.7     19.8     20.9 
1886   3.6    4.5    5.2    9.2   2.318     19.3     14.8     19.4     20.6 
1887   4.1    5.2    5.9    9.6   2.759     18.9     14.8     20.2     21.6 
1888   4.5    5.1    5.5    8.3   2.726     18.4     14.1     19.3     20.0 
1889   4.7    4.7    5.2    7.6   2.923     17.8     13.6     17.8     18.6 
                                                                       

1890   7.9    7.9    8.3   10.9   3.000     17.1     13.0     17.1     18.0 
1891  10.1   10.0   10.5   12.3   2.629     16.3     12.4     16.4     17.0 
1892   7.7    7.7    8.0    9.7   2.745     15.4     11.8     15.6     16.2 
1893  13.1   13.1   13.3   15.3   2.751     14.4     10.9     13.7     14.5 
1894  15.1   15.0   15.3   17.9   3.110     13.3     10.3     12.5     13.0 
 
1895  16.0   15.9   16.1   18.6   2.328     12.2      9.5     12.8     13.4 
1896  17.6   17.5   17.6   19.5    .000     11.1      8.9     12.0     12.4 
1897  18.3   18.2   18.1   19.5    .000     10.2      8.1     11.9     12.3 
1898  22.6   22.5   22.1   24.7    .000      9.3      7.4     11.2     11.5 
1899  20.9   20.8   20.5   23.0    .000      8.5      7.0     10.6     11.0 
                                                                       
1900  16.2   16.2   15.9   17.7    .000      7.8      5.9      9.0      9.3 
1901  21.3   21.2   20.9   23.8    .000      7.1      5.7      8.6      8.8 
1902  25.9   25.8   25.6   28.8    .000      6.5      5.2      9.1      9.2 
1903  23.2   23.1   22.5   26.5    .000      6.0      4.8      8.3      8.7 
1904  26.7   26.6   26.6   30.2    .000      5.5      4.4      7.7      8.1 
                                                                        
1905  27.7   27.6   27.5   31.1    .000      5.0      4.4      7.9      8.4 
1906  30.5   30.3   30.2   33.1    .000      4.6      3.9      7.8      8.5 
1907  32.3   32.1   32.5   35.6    .000      4.2      3.7      8.0      8.7 

1908  29.9   29.7   30.5   36.6    .000      3.8      3.5      7.5      8.2 
1909  33.7   33.5   33.7   41.1    .000      3.5      4.4      8.9      9.7 
                                                                        
1910  35.0   34.8   34.8   42.1    .000      3.2      4.7      9.8     10.8 
1911  35.7   35.5   35.2   40.4    .000      3.0      4.7      8.8      9.7 
1912  35.6   35.4   35.0   37.5    .000      2.7      4.1      8.3      9.2 
1913  39.4   39.2   38.6   38.6    .000      2.5      4.5      8.4      9.1    
______________________________________________________________________________ 



  
 

Table H.17 (continued) 
 
 
______________________________________________________________________________ 

 
       (10)   (11)   (12)   (13)   (14)      (15)     (16)     (17)     (18) 
           Hemp:  preliminary series       Hemp:  gross output and consumption 
              Rel.  Demand  Consumption      Raw               Rope,  Consump- 
Year  Price

d
 price

e
 index  Ser. A  Ser. B   fiber

c
    Yarn    cloth     tion

a
 

______________________________________________________________________________ 
                                        
1861    799          53.9   47.7   26.6      81.7     60.3     57.9     56.9 
1862    851          57.9   66.1   28.4      89.1     64.0     61.3     59.8 
1863    880          57.4   65.5   28.0      96.9     69.5     66.6     64.9 
1864    798          58.2   63.1   28.0      93.8     66.5     63.7     61.8 
                                                                      
1865    739          58.4   56.8   28.1      96.6     62.5     59.7     57.7 
1866    767          55.4   53.1   26.8      88.8     58.5     55.9     53.8 
1867    652          55.1   51.6   26.6      97.9     56.2     53.8     51.6 
1868    809          54.6   50.2   26.4      97.0     53.9     51.3     49.1 
1869    858          55.1   45.6   26.5      95.8     53.1     51.0     49.1 
                                                                      
1870    803   .39    55.8   51.6   26.4      91.4     54.2     52.1     49.7 
1871    912   .42    56.8   51.9   26.8     120.8     57.6     55.3     53.1 
1872  1,018   .46    58.3   55.9   27.3      99.8     57.1     54.7     52.4 

1873  1,088   .47    60.2   49.3   27.7      99.7     56.7     54.5     50.5 
1874    912   .38    60.8   46.2   27.7      93.3     50.7     48.8     45.6 
                                                                      
1875    943   .48    59.0   41.3   26.3      94.9     48.2     46.3     43.4 
1876  1,103   .61    58.8   42.6   25.5      90.3     46.7     44.7     42.3 
1877  1,062   .58    59.0   43.1   25.9      88.6     49.3     47.0     43.9 
1878    840   .48    59.4   45.9   25.6     102.7     52.9     49.5     46.4 
1879    849   .47    60.0   50.1   25.6     108.2     55.1     51.6     49.0 
                                                                      
1880    907   .48    61.8   50.9   26.2      89.7     52.1     48.1     45.6 
1881    790   .47    62.6   35.9   25.7      88.1     46.1     42.8     40.7 
1882    758   .42    65.0   35.4   25.9      78.6     38.6     35.9     33.6 
1883    644   .44    66.9   29.5   24.9      86.3     38.0     35.4     33.1 
1884    741   .47    68.7   34.3   25.7      82.3     36.2     32.8     30.9 
                                                                      
1885    785   .53    69.9   29.0   24.5      81.5     37.7     34.7     33.0 
1886    815   .62    72.2   35.6   27.2      81.5     38.1     34.8     33.0 
1887    754   .54    72.4   34.3   26.9      84.4     41.6     37.5     35.9 
1888    645   .44    72.9   37.9   28.5      93.0     41.9     37.2     35.1 
1889    667   .43    71.5   33.2   28.4      84.7     36.7     32.4     30.1 
                                                                      

1890    658   .41    70.0   19.3   24.4      75.9     29.8     25.6     23.5 
1891    678   .51    69.2   18.1   22.6      68.0     26.2     22.3     20.5 
1892    727   .67    67.7   24.1   24.4      72.5     26.4     22.8     20.4 
1893    802   .77    67.6   18.9   18.8      68.8     25.2     21.2     18.7 
1894    824   .85    67.2    9.0   16.0      69.4     20.8     17.2     14.1  
                                                                   
1895    790   .85    65.4   -5.7   14.4      75.4     19.7     16.1     12.4 
1896    680   .69    65.4   -3.4   13.5      77.6     21.3     17.1     12.5 
1897    659   .76    65.7   -6.3   13.6      86.7     20.6     17.3     12.1 
1898    652   .78    67.2   -7.2    9.2      73.7     20.8     17.2     11.4 
1899    625   .66    68.5   -4.7   11.5      81.1     22.0     18.1     12.5 
                                                                      
1900    791   .67    68.7    5.6   16.9      87.1     24.5     19.6     13.3 
1901    849   .74    70.1    6.9   11.5      69.5     22.1     17.6     12.0 
1902    859   .79    72.2   -8.0    7.6      72.8     19.8     15.6      9.9 
1903    763   .61    73.7   -6.1   10.7      70.8     19.2     15.7      8.8 
1904    801   .59    75.9   -2.4    8.1      84.5     21.6     17.2      9.0 
                                                                      
1905    902   .79    77.8   -3.3    8.1      74.7     20.8     16.9      8.2 
1906    966   .72    82.6   -6.6    8.5      73.3     19.8     16.0      7.8 
1907    875   .65    84.1  -37.4    6.8      67.7     18.5     14.4      7.5 

1908    758   .58    87.1  -48.4    7.3      62.3     15.8     12.7      6.4 
1909    822   .62    91.5  -25.5    5.0      83.9     17.3     13.4      6.1 
                                                                      
1910    953   .67    95.7    2.5    6.1      81.6     20.3     15.5      7.0 
1911  1,265   .87   100.0   27.0   10.0      78.8     24.8     18.8      9.9 
1912    990   .66   101.1    -.1   13.5      80.3     26.3     20.0     11.6 
1913    980   .63    98.9   11.4   11.3      87.7     27.2     20.4     10.2 
______________________________________________________________________________ 
                                                                   



  
 

Table H.17 (continued) 
 
 
______________________________________________________________________________ 

 
        (19)    (20)    (21)    (22)    (23)    (24)    (25)    (26)    (27)  
        Non-marketed     Linen:  industrial output        Non-marketed hemp    
           linen       Combed                                  Cloth   Input  
Year   Cloth   Share

f
   fiber    Tow    Yarn   Cloth   Cloth   share

g
  share

h
 

______________________________________________________________________________ 
                                                       
1861     3.7     .23     5.2     8.5    11.2    12.3     8.0    .14     .126   
1862     3.9     .23     5.5     8.9    11.8    12.8     8.7    .14     .125   
1863     4.1     .21     5.9     9.2    12.6    14.4     9.8    .15     .130  
1864     4.3     .20     6.0     9.8    13.1    16.3     9.1    .15     .125   
 
1865     4.1     .20     5.7     9.4    12.4    15.0     8.2    .14     .109   
1866     3.9     .21     5.5     8.9    11.8    13.8     7.4    .14     .107   
1867     3.7     .21     5.2     8.5    11.2    13.0     7.0    .13     .091   
1868     3.7     .21     5.2     8.5    11.2    13.2     6.4    .13     .085   
1869     3.7     .20     5.2     8.5    11.1    14.1     6.4    .13     .086   
 
1870     3.7     .20     5.2     8.5    11.1    13.7     6.5    .13     .092   
1871     3.7     .19     5.2     8.5    11.1    14.3     7.3    .14     .077   
1872     3.7     .19     5.2     8.5    11.2    14.1     7.0    .13     .090  

1873     3.7     .19     5.2     8.5    11.2    14.8     6.5    .13     .084   
1874     3.7     .19     5.2     8.5    11.1    14.5     5.4    .12     .075   
 
1875     3.7     .18     5.2     8.5    11.1    14.8     5.0    .12     .068   
1876     3.7     .19     5.2     8.5    11.3    14.2     4.9    .12     .070  
1877     3.7     .19     5.2     8.5    11.2    14.4     5.3    .12     .077   
1878     3.7     .18     5.2     8.5    11.1    14.6     5.9    .13     .074   
1879     3.7     .19     5.2     8.5    11.1    14.1     6.5    .13     .077   
 
1880     3.7     .19     5.2     8.5    11.1    14.3     5.7    .12     .082   
1881     3.7     .18     5.2     8.5    11.2    15.9     4.5    .11     .066   
1882     3.7     .18     5.2     8.5    11.1    16.1     2.9    .09     .048   
1883     3.7     .17     5.1     8.4    11.0    16.2     2.8    .09     .042   
1884     3.7     .17     5.1     8.4    11.0    17.0     2.4    .08     .037   
 
1885     3.6     .17     5.1     8.4    11.0    16.2     2.7    .08     .043   
1886     3.6     .17     5.2     8.4    11.1    15.8     2.7    .08     .042   
1887     3.5     .16     5.3     8.4    11.1    16.6     3.1    .09     .047   
1888     3.4     .17     4.9     8.0    10.5    15.8     2.8    .08     .039   
1889     3.3     .18     4.8     7.7    10.1    14.5     1.8    .06     .027   
 

1890     3.2     .18     4.6     7.4     9.7    13.9      .6    .03     .011 
1891     3.0     .18     4.4     7.1     9.3    13.4      .2    .01     .004 
1892     2.9     .18     4.2     6.7     8.9    12.8      .5    .03     .009 
1893     2.7     .18     3.8     6.2     8.1    11.1      .6    .03     .010  
1894     2.5     .19     3.6     5.8     7.7    10.1      .1    .01     .002 
 
1895     2.3     .17     3.4     5.4     7.1    10.5      .1    .01     .001 
1896     2.1     .17     3.2     5.0     6.7    10.0      .2    .02     .004 
1897     1.9     .15     2.9     4.5     6.1    10.0      .5    .04     .007 
1898     1.7     .15     2.6     4.1     5.6     9.5      .5    .04     .008 
1899     1.6     .14     2.5     3.9     5.3     9.0      .5    .04     .008 
 
1900     1.5     .16     2.1     3.4     4.4     7.6      .5    .04     .008 
1901     1.3     .15     2.0     3.1     4.3     7.3      .5    .04     .009 
1902     1.2     .13     1.9     2.9     3.9     7.9      .4    .04     .007 
1903     1.1     .13     1.7     2.7     3.6     7.2      .4    .04     .006 
1904     1.0     .13     1.6     2.5     3.4     6.6      .4    .04     .006 
 
1905      .9     .11     1.6     2.4     3.4     7.0      .3    .04     .006 
1906      .9     .10     1.5     2.2     3.0     6.9      .3    .04     .006   
1907      .8     .09     1.3     2.0     2.9     7.2      .3    .04     .006   

1908      .7     .09     1.3     1.9     2.8     6.8      .3    .04     .005   
1909      .7     .07     1.6     2.1     3.7     8.3      .2    .04     .004   
 
1910      .6     .06     1.7     2.1     4.1     9.2      .3    .04     .004   
1911      .6     .06     1.6     2.0     4.1     8.3      .4    .04     .007   
1912      .5     .05     1.6     1.9     3.6     7.8      .5    .04     .008   
1913      .5     .05     2.0     2.2     4.0     7.9      .4    .04     .006   
______________________________________________________________________________ 
                                                       



  
 

Table H.17 (continued) 
 
 
______________________________________________________________________________ 

 
        (28)    (29)    (30)    (31)    (32)    (33) 
                  Hemp:  industrial output            
       Combed                        Rope, cloth      
Year    fiber    Tow    Yarn    Total   Rope   Cloth 
______________________________________________________________________________ 
                                                
1861    23.4    37.2    52.0    49.9    15.2    34.7   
1862    24.9    39.8    54.9    52.7    15.8    36.9   
1863    26.9    43.0    59.3    56.8    16.1    40.7   
1864    25.7    41.2    57.1    54.7    16.3    38.4   
                                                
1865    24.0    39.3    54.0    51.5    16.3    35.2   
1866    23.0    37.3    50.8    48.6    16.1    32.5   
1867    22.3    37.3    49.0    46.8    15.9    30.9   
1868    22.0    36.8    47.2    44.9    15.8    29.1   
1869    21.3    35.8    46.4    44.6    15.7    28.9   
                                                
1870    21.5    35.8    47.4    45.6    16.2    29.4   
1871    22.8    39.9    50.0    48.1    16.4    31.7   
1872    23.3    38.7    49.8    47.7    16.6    31.1   

1873    23.2    38.7    49.9    48.0    18.5    29.5   
1874    21.4    35.9    45.1    43.3    17.2    26.1   
                                                
1875    20.6    35.0    43.0    41.2    16.8    24.4   
1876    21.3    35.5    41.6    39.8    15.9    23.9   
1877    22.2    36.5    43.8    41.7    16.4    25.3   
1878    22.8    38.5    46.8    43.6    16.1    27.5   
1879    23.5    39.8    48.3    45.2    15.7    29.5   
                                                
1880    22.0    36.3    46.1    42.4    15.7    26.7   
1881    20.2    33.9    41.4    38.3    15.6    22.7   
1882    17.8    30.0    35.6    33.0    15.5    17.5   
1883    17.7    30.7    35.1    32.6    15.7    16.9   
1884    17.0    29.4    33.7    30.4    14.8    15.6   
                                                
1885    17.3    29.7    34.9    31.9    15.0    16.9   
1886    17.1    29.5    35.3    32.1    15.5    16.6   
1887    18.6    31.6    38.4    34.5    15.9    18.6   
1888    18.9    32.9    38.9    34.3    16.5    17.8   
1889    17.6    30.5    34.8    30.6    16.3    14.3   
                                                

1890    14.2    25.3    29.2    24.9    14.9    10.0   
1891    12.8    22.9    26.0    22.1    14.1     8.0   
1892    12.7    23.1    25.9    22.2    13.4     8.8   
1893    12.0    21.8    24.6    20.7    11.9     8.8   
1894    10.5    19.9    20.6    17.1    10.4     6.7   
                                         
1895     9.8    19.5    19.6    16.1     9.7     6.4   
1896    10.4    20.6    21.0    16.8    10.0     6.8   
1897     9.7    20.4    20.0    16.8     9.3     7.5   
1898     9.3    18.7    20.3    16.7     9.4     7.3   
1899     9.9    20.1    21.4    17.6    10.2     7.4   
                                                 
1900    11.4    22.6    24.0    19.0    11.0     8.0   
1901    10.4    19.7    21.6    17.2    10.0     7.2   
1902     9.0    18.2    19.4    15.2     9.3     5.9   
1903     9.1    18.2    18.8    15.4     9.5     5.9   
1904    10.2    20.8    21.2    16.9    10.3     6.6   
                                                 
1905     9.6    19.2    20.4    16.6    10.1     6.5   
1906     9.5    18.9    19.5    15.7    10.0     5.7   
1907     8.8    17.5    18.2    14.1     9.2     4.9   

1908     7.9    15.9    15.5    12.4     8.5     3.9   
1909     8.7    18.8    17.0    13.1     8.9     4.2   
                                                 
1910    10.7    21.2    20.0    15.3    10.4     4.9   
1911    13.9    25.2    24.4    18.4    11.6     6.8   
1912    14.1    25.6    25.8    19.5    11.6     7.9   
1913    14.9    27.3    26.8    19.9    12.2     7.7   
______________________________________________________________________________ 
 



  
 

Table H.17 (continued) 
 
 
 
a
includes imported full sacks; ignores exported full sacks. 
                                   
b
sacks imported full of other goods omitted from Table H.16, col. 17. 
 
c
raw fiber processed, less net imports of raw fiber. 
 
d
price:  lire per ton of raw hemp 
 
e
relative price:  price of raw hemp divided by price of raw cotton.  
 
f
share of non-marketed cloth in aggregate consumption (col. 9). 
 
g
share of non-marketed cloth in aggregate consumption (col. 18; see note a). 
 
h
share of fiber processed for non-marketed cloth in aggregate fiber processed 
 or exported (col. 15). 
 
 
Source:  see text. 
 



  
 

 Table H.18 
 Hemp and Linen Production:  Provincial Data 
______________________________________________________________________________ 
 

                        (1)       (2)        (3)          (4)          (5)  
                         Fiber output       Rural        Male                 
                          in 1879-83     population   landholders   Hand looms 
                       (thousand tons)     in 1881

a
     in 1881

b
     in 1903 

    Province            Hemp      Flax   (thousands)  (thousands)  (thousands) 
______________________________________________________________________________ 
 
 1. Alessandria         .221      .005       699        78.693        1.976    
 2. Ancona              .034      .025       236        37.614        5.485    
 3. Aquila              .308      .092       338        21.392        6.824    
 4. Arezzo              .316      .106       227        43.837        2.564    
 5. Ascoli Piceno       .775      .153       198        33.259        5.741    
                                                                    
 6. Avellino            .726      .123       376        25.715         .762    
 7. Bari                .000      .118       621        23.704        1.268    
 8. Belluno             .231      .024       169        15.874         .874    
 9. Benevento           .152      .067       221        20.289        1.513    
10. Bergamo             .024      .211       367        28.389        1.467    
                                                                    
11. Bologna           12.137      .001       353        42.359        6.858    
12. Brescia             .041     1.170       428        33.774        3.203    

13. Cagliari            .005      .166       385        24.649       10.339    
14. Caltanissetta       .013      .204       241        11.945        1.759    
15. Campobasso          .488      .345       353        33.380        2.929    
                                                                    
16. Caserta           10.938      .836       697        38.795        3.299    
17. Catania             .609     1.027       467        19.858        1.386    
18. Catanzaro           .037     1.007       413        13.244        4.643    
19. Chieti              .013      .394       332        34.788        8.809    
20. Como                .539      .212       489        44.985        1.020    
                                                                    
21. Cosenza             .006      .548       439        15.234        4.174    
22. Cremona             .000     3.359       271        11.374         .073    
23. Cuneo              2.517      .000       623        81.848        1.704    
24. Ferrara           25.011      .000       202         6.985        4.155    
25. Firenze             .583      .322       656        78.576        2.867    
                                                                    
26. Foggia              .023      .026       319        13.168        1.067    
27. Forlì              2.650      .083       235        31.940        4.044    
28. Genova              .041      .039       622        53.556         .659    
29. Girgenti            .000      .118       293        11.183        2.088    
30. Grosseto            .026      .022       110         8.500         .277    

                                                                    
31. Lecce               .003      .480       532        25.333        2.799    
32. Livorno             .000      .007        43         1.423         .000    
33. Lucca               .374      .089       264        27.564         .786    
34. Macerata            .275      .072       230        38.914        5.167    
35. Mantova            1.218      .147       268        13.420        5.030    
 
36. Massa               .138      .002       160        16.189        1.013    
37. Messina             .062      .487     3,822        11.326        5.692    
38. Milano              .068     1.731       819        65.218        1.702    
39. Modena             4.044      .000       248        24.145        2.714    
40. Napoli             3.485      .269       538        17.816        2.450    



  
 

Table H.18 (continued)                                               
______________________________________________________________________________ 
 
                        (1)       (2)        (3)          (4)          (5)  

                         Fiber output       Rural        Male                 
                          in 1879-83     population   landholders   Hand looms 
                       (thousand tons)     in 1881

a
     in 1881

b
     in 1903 

    Province            Hemp      Flax   (thousands)  (thousands)  (thousands) 
______________________________________________________________________________ 
 
41. Novara              .354      .081       661        40.470        2.452    
42. Padova             1.246      .327       350        27.203        4.119    
43. Palermo             .000      .219       493        27.737        6.660    
44. Parma               .547      .074       223        22.394        3.321    
45. Pavia               .109      .450       440        27.865        9.680    
                                                                  
46. Perugia            1.533      .194       555        57.978       10.418    
47. Pesaro              .217      .173       210        31.008       17.411    
48. Piacenza            .024      .050       192        18.034        1.966    
49. Pisa                .053      .084       246        34.361         .687    
50. Porto Maurizio      .000      .000       126        13.924         .051    
                                                                  
51. Potenza             .149      .403       507        21.674        1.794    
52. Ravenna            2.757      .027       207        25.919        3.095    
53. Reggio Calabria     .063      .146       349         6.834        4.775    

54. Reggio Emilia       .483      .046       226        25.411        3.974    
55. Roma                .688      .502       630        41.544        1.892    
                                                                  
56. Rovigo             4.427      .228       210         7.142        1.067    
57. Salerno             .327      .272       528        24.051         .368    
58. Sassari             .011      .110       230        16.763        3.490    
59. Siena               .448      .168       182        36.340        2.301    
60. Siracusa            .341      .434       322         8.525        4.041    
                                                                  
61. Sondrio             .060      .018       117        18.690         .558    
62. Teramo              .654      .492       246        41.068        5.537    
63. Torino             1.762      .000       799        90.973        1.987    
64. Trapani             .000      .901       252        14.165        2.968    
65. Treviso             .038      .132       357        44.289         .782    
                                                                  
66. Udine               .182      .053       478        52.729        1.613    
67. Venezia             .237      .081       227        15.072         .690    
68. Verona              .278      .040       333        21.731        1.093    
69. Vicenza             .201      .069       369        31.789         .986    
______________________________________________________________________________ 
 
a
total population less the population of the principal urban area. 
 
b
owner-operators, renters, sharecroppers aged 9 and over. 
 
 

Source:  cols. 1-2:  Annuario. 

   cols. 3-4:  Censimento 1881. 

   col. 5:  Riassunto industriale. 



  
 

 Table H.19 
 Estimated Output of Artificial Silk, 1861-1913 (tons) 
 
_________________________________________________________________________ 

 
          (1)        (2)        (3)   
         Yarn    Net imports   Cloth  
Year    output

a
   of yarn

b
    output

a
  

_________________________________________________________________________ 
                                 
1895       0                     0    
1896       0                     0    
1897       0                     0    
1898       0                     0    
1899       0                     0    
                                      
1900       0                     0    
1901       0                     0    
1902       0                     0    
1903       0                     0    
1904       0                     0    
                                      
1905       0          3          3    
1906      20         21         39    
1907      70         30         95    

1908     100         21        115    
1909     105        -18         83    
                                      
1910     110        115        214    
1911     115         88        193    
1912     135         62        187    
1913     150        205        337    
_________________________________________________________________________ 
 
a
output is assumed negligible before 1895. 
 
b
separately reported from 1905; assumed negligible in earlier years. 
 
 
Source:  cols. 1, 3:  see text. 
 

         col. 2:  Movimento commerciale. 



  
 

 Table H.20 
Estimated Output and Maintenance of Finished Textile Goods, 1861-1913 

 
______________________________________________________________________________ 

 
           (1)        (2)         (3)        (4)        (5)        (6)        (7)       
                  Industrial cloth output plus net imports (thousand tons)              
                                  All-      Mixed                                   
Year     Cotton      Wool         silk      silk       Jute       Linen      Hemp     
______________________________________________________________________________ 
                                                    
1861       41.3       12.2        .370       .305         .4       12.7       34.3           
1862       29.7       12.3        .378       .309         .3       13.4       36.5       
1863       27.1       12.3        .393       .320         .4       15.2       40.1       
1864       28.2       13.0        .388       .305         .5       17.4       37.9       
                                                                                          
1865       36.4       13.6        .367       .332         .7       16.1       34.9       
1866       36.0       13.5        .323       .277         .6       14.7       32.1       
1867       37.5       14.6        .299       .270         .6       14.2       30.6       
1868       38.3       13.5        .309       .266         .6       13.9       28.7       
1869       42.7       14.5        .372       .295         .8       15.1       28.6       
                                                                                          
1870       38.0       13.8        .330       .271         .9       14.6       29.1       
1871       38.6       13.4        .384       .277        1.0       15.5       31.6       
1872       37.7       14.0        .388       .299        1.3       15.3       31.0       
1873       47.7       14.6        .380       .272        1.8       16.1       29.4       
1874       50.9       14.4        .378       .240        2.1       15.8       25.8       
                                                                                          

1875       51.1       15.2        .401       .257        2.5       16.4       24.3       
1876       49.4       15.7        .376       .264        2.8       15.6       23.6       
1877       49.5       15.9        .382       .265        2.8       15.8       25.2       
1878       46.5       15.2        .364       .254        3.3       16.3       27.4       
1879       43.7       15.1        .363       .265        3.4       15.7       29.3       
                                                                                          
1880       46.0       15.5        .387       .291        3.7       15.5       26.6       
1881       60.2       17.3        .427       .338        4.3       17.0       22.6       
1882       64.3       16.7        .420       .322        5.4       17.0       17.4       
1883       71.8       17.4        .449       .345        7.0       17.1       16.8       
1884       69.6       19.4        .443       .355        6.9       17.7       15.4       
                                                                                          
1885       76.0       20.6        .490       .387        8.2       17.0       16.8       
1886       75.5       20.7        .510       .417        6.7       16.8       16.6       
1887       75.4       22.3        .550       .446        6.8       17.9       18.5       
1888       75.7       21.1        .517       .339        5.6       16.4       17.7       
1889       79.9       21.3        .477       .294        4.5       15.1       14.2       
                                                                                          
1890       87.7       21.8        .472       .276        7.7       14.5        9.9       
1891       86.7       21.7        .496       .235        9.6       13.8        7.9       
1892       81.2       21.4        .504       .245        6.9       13.2        8.6       
1893       82.4       21.7        .505       .273       12.3       11.5        8.6       
1894       90.6       21.5        .523       .253       14.5       10.2        6.5       

 
1895      100.7       23.4        .542       .268       15.2       10.8        6.2       
1896       98.5       23.3        .554       .303       16.6       10.3        6.5       
1897      102.4       23.8        .568       .317       16.9       10.3        7.1       
1898      102.0       22.6        .580       .334       20.9        9.8        6.8       
1899      104.6       23.8        .582       .361       19.3        9.3        6.8       
                                                                                          
1900      101.7       23.4        .574       .381       14.4        7.8        7.5       
1901       97.6       25.4        .605       .377       20.0        7.4        6.5       
1902      111.0       27.0        .579       .364       24.9        8.0        5.3       
1903      115.1       26.3        .646       .374       22.0        7.5        5.1       
1904      112.8       26.7        .633       .370       26.1        6.9        5.8       
                                                                                          
1905      116.1       25.9        .700       .419       26.4        7.3        5.6       
1906      126.6       27.7        .778       .506       27.9        7.3        4.9       
1907      157.7       30.1        .830       .654       30.1        7.6        4.3       
1908      173.6       33.2        .894       .654       30.2        7.3        3.2       
1909      153.4       33.9        .999       .632       33.2        8.8        3.2       
                                                                                          
1910      131.7       33.5        .965       .705       34.2        9.9        4.3       
1911      118.8       33.2       1.085       .721       34.0        8.9        6.1       
1912      151.3       35.0       1.142       .770       29.9        8.4        7.3       
1913      134.7       34.5       1.094       .858       31.4        8.4        6.8    

______________________________________________________________________________ 



  
 

Table H.20 (continued) 
 
 

_____________________________________________________________________________________ 
 
           (8)        (9)        (10)       (11)       (12)       (13)       (14)       (15)      
                 Estimated industrial output of finished goods (thousand tons)        Maint’ce 
                                  All-      Mixed                                     (million 
Year     Cotton      Wool         silk       silk       Jute       Linen      Hemp

a
     lire

b
) 

_____________________________________________________________________________________ 
                                                                       
1861        9.4        4.9        .354       .276         .4        2.6       31.5        8.3  
1862        8.0        4.9        .361       .280         .4        2.7       33.2        8.5  
1863        7.0        5.0        .369       .282         .4        3.1       34.8        8.6  
1864        7.5        5.2        .365       .284         .5        3.3       33.9        8.7  
 
1865        8.6        5.4        .343       .280         .6        3.2       31.5        8.9  
1866        9.1        5.5        .312       .260         .6        3.0       29.2        9.0  
1867        9.3        5.6        .292       .244         .6        2.9       27.5        9.0  
1868        9.8        5.6        .306       .247         .7        2.9       26.2        9.2  
1869       10.1        5.6        .328       .254         .8        2.9       25.9        9.5  
 
1870        9.8        5.6        .336       .251         .9        3.0       26.6        9.8  
1871        9.6        5.5        .353       .253        1.1        3.0       27.7        9.8  
1872       10.1        5.6        .366       .258        1.4        3.1       27.7        9.9  
1873       11.5        5.8        .362       .244        1.8        3.2       26.0       10.0  
1874       12.5        5.9        .365       .227        2.1        3.2       23.7       10.2  

 
1875       12.7        6.1        .370       .229        2.5        3.2       22.1       10.5  
1876       12.5        6.3        .365       .236        2.7        3.2       21.8       10.9  
1877       12.2        6.3        .357       .236        2.9        3.2       22.8       11.2  
1878       11.6        6.1        .350       .234        3.2        3.2       24.6       11.5  
1879       11.2        6.1        .351       .242        3.5        3.2       25.3       11.5  
 
1880       12.2        6.3        .371       .267        3.8        3.2       23.6       11.4  
1881       14.4        6.7        .394       .290        4.4        3.3       20.1       11.3  
1882       16.3        6.8        .408       .299        5.5        3.4       16.7       11.7  
1883       17.3        7.1        .418       .308        6.6        3.4       14.9       12.1  
1884       17.9        7.7        .433       .324        7.3        3.5       14.5       12.9  
 
1885       18.6        8.1        .459       .348        7.5        3.4       14.8       13.7  
1886       18.9        8.4        .489       .375        7.1        3.4       15.4       14.7  
1887       18.9        8.6        .505       .371        6.5        3.5       16.0       15.3  
1888       19.2        8.6        .489       .319        5.6        3.3       15.3       15.8  
1889       20.2        8.6        .461       .271        5.6        3.1       12.6       16.1  
 
1890       21.4        8.7        .455       .243        7.4        2.9        9.4       16.4  
1891       21.4        8.7        .467       .223        8.5        2.8        7.7       16.6  
1892       20.7        8.6        .477       .225        8.9        2.6        7.6       16.7  
1893       21.0        8.6        .484       .235       11.5        2.3        7.3       16.7  
1894       22.8        8.8        .497       .236       14.1        2.1        6.3       16.8  

 
1895       24.4        9.2        .513       .246       15.4        2.1        5.7       16.9  
1896       25,0        9.4        .527       .268       16.3        2.1        5.9       17.2  
1897       25.3        9.4        .539       .286       17.8        2.0        6.2       17.6  
1898       25.7        9.3        .549       .303       19.5        2.0        6.2       18.1  
1899       25.8        9.4        .551       .323       18.5        1.8        6.3       18.6  
 
1900       25.4        9.6        .555       .338       17.0        1.6        6.4       19.0  
1901       25.5       10.1        .561       .337       19.8        1.5        5.8       19.1  
1902       27.2       10.6        .572       .333       23.0        1.5        5.0       19.2  
1903       28.4       10.6        .595       .333       23.8        1.5        4.8       19.5  
1904       28.6       10.6        .620       .345       25.2        1.4        5.0       19.9  
 
1905       29.5       10.6        .668       .386       26.7        1.4        4.9       20.2  
1906       32.9       11.1        .733       .469       28.1        1.5        4.4       20.7  
1907       38.5       12.1        .791       .555       29.6        1.5        3.8       21.6  
1908       41.1       13,0        .859       .584       30.9        1.6        3.1       23.0  
1909       38.3       13.5        .916       .590       32.7        1.7        3.1       24.7  
 
1910       33.5       13.4        .953       .622       33.9        1.9        4.0       26.2  
1911       32.5       13.5       1.016       .656       33.0        1.8        5.4       27.1  
1912       34.8       13.8       1.060       .702       31.3        1.7        6.2       27.4  
1913       35.1       13.9       1.055       .746       30.9        1.7        6.3       27.6  

_____________________________________________________________________________________ 
 
a
equivalent output, measured in industrial goods. 
 
b
value added at 1911 prices. 
 
 
Source:  see text. 



  
 

 Table H.21 
 Estimated Output of Hats and Related Products, 1861-1913 
 
______________________________________________________________________________ 

 
         (1)     (2)     (3)     (4)     (5)     (6)     (7)     (8)     (9)  
        Felt               Caps and hats (millions)              Straw braid 
       output               Output               Net imports   (thousand tons) 
     (thousand  Wool    Wool    Fur     Straw    Fur    Straw          Net im- 
Year   tons)

  
   caps

 
   hats   hats     hats    hats    hats   Output   ports 

______________________________________________________________________________ 
                                                                     
1861     .98     .75    8.48    1.36    8.96   -.004   -.246     .92   -.296 
1862    1.00     .76    8.64    1.43    9.24   -.064   -.431     .90   -.254 
1863     .98     .75    8.83    1.53    9.57   -.136   -.612    1.02   -.346 
1864     .99     .80    9.21    1.49    9.62   -.056   -.401    1.04   -.364 
                                                           
1865    1.04     .84    9.70    1.60   10.07   -.115   -.548    1.01   -.310 
1866    1.03     .81    9.51    1.47    9.36   -.064   -.329     .93   -.275 
1867    1.08     .87   10.30    1.57    9.78   -.107   -.407    1.04   -.359 
1868     .99     .82    9.61    1.52    9.34   -.132   -.437    1.01   -.354 
1869    1.00     .88   10.16    1.56   10.15   -.035   -.353     .99   -.280 
                                                            
1870     .93     .85    9.54    1.40   12.30    .025  -3.133    1.09   -.231 
1871     .90     .82    9.37    1.47   12.32   -.036  -3.086    1.31   -.449 

1872     .92     .86    9.75    1.53   12.80   -.032  -3.192    1.36   -.464 
1873     .96     .89   10.20    1.57   13.17   -.057  -3.445    1.35   -.430 
1874     .95     .89   10.10    1.53   13.22   -.054  -3.703    1.54   -.615 
                                                            
1875    1.00     .94   10.63    1.62   12.80   -.049  -2.717    1.57   -.675 
1876    1.03     .98   11.06    1.66   14.19   -.064  -3.919    1.55   -.554 
1877    1.04     .98   11.12    1.66   14.65   -.053  -4.296    1.57   -.547 
1878    1.06     .95   10.64    1.60   16.90   -.052  -6.981    1.75   -.569 
1879    1.07     .95   10.44    1.54   15.02    .006  -5.096    1.69   -.641 
                                                           
1880    1.07     .98   10.81    1.62   17.53   -.005  -7.149    1.92   -.696 
1881    1.21    1.09   12.07    1.83   19.05   -.013  -7.381    2.13   -.795 
1882    1.13    1.05   11.62    1.75   16.48   -.003  -5.234    2.16  -1.005 
1883    1.22    1.11   12.19    1.86   13.93   -.005  -2.004    1.94   -.961 
1884    1.37    1.22   13.56    2.02   15.63   -.008  -2.708    2.00   -.902 
                                                           
1885    1.46    1.29   14.40    2.18   16.68   -.014  -2.778    1.93   -.767 
1886    1.53    1.29   14.44    2.20   17.54   -.001  -3.395    2.36  -1.132 
1887    1.57    1.39   15.52    2.37   18.08    .002  -2.809    2.31  -1.047 
1888    1.61    1.31   14.54    2.13   17.81    .014  -4.019    2.25   -.999 
1889    1.62    1.32   14.74    2.13   16.70   -.041  -3.259    2.02   -.855 

                                                            
1890    1.67    1.35   15.06    2.14   18.82   -.030  -5.236    1.92   -.601 
1891    1.70    1.35   15.17    2.23   16.93   -.129  -3.446    1.70   -.510 
1892    1.68    1.33   15.25    2.36   16.39   -.268  -2.951    1.88   -.731 
1893    1.79    1.36   15.88    2.66   17.89   -.535  -4.203    2.24   -.987 
1894    1.76    1.35   15.62    2.56   18.33   -.450  -4.792    2.29  -1.002 
 
1895    1.87    1.50   16.89    2.73   19.33   -.473  -4.806    2.57  -1.216 
1896    1.87    1.46   17.12    2.93   19.39   -.643  -4.712    2.99  -1.637 
1897    2.03    1.52   17.44    3.13   17.31   -.802  -2.356    2.90  -1.684 
1898    1.95    1.46   16.90    3.35   16.77  -1.097  -2.269    3.15  -1.975 
1899    2.05    1.58   17.71    4.13   18.88  -1.760  -3.669    3.49  -2.170 
                                                           
1900    2.03    1.53   17.78    3.72   20.15  -1.368  -5.040    3.69  -2.284 
1901    2.29    1.71   19.79    3.57   21.15  -1.066  -5.033    3.16  -1.681 
1902    2.44    1.75   20.87    3.70   22.96  -1.107  -6.303    3.30  -1.694 
1903    2.42    1.76   20.62    3.78   23.75  -1.187  -7.103    3.91  -2.247 
1904    2.47    1.79   20.88    4.10   22.96  -1.492  -6.189    4.10  -2.495 
                                                           
1905    2.51    1.77   21.87    4.40   22.74  -1.778  -5.883    3.84  -2.244 
1906    2.70    2.04   23.82    4.84   26.44   -.828  -8.049    4.38  -2.528 

1907    2.94    2.17   25.61    5.38   30.52   -.684 -10.120    5.03  -2.897 
1908    3.12    2.35   26.60    5.89   28.12   -.829  -6.018    3.26  -1.294 
1909    3.20    2.72   27.05    6.28   27.89   -.983  -5.111    4.32  -2.371 
                                                           
1910    3.40    3.58   28.12    6.60   28.05  -3.047  -5.181    4.29  -2.324 
1911    3.59    3.99   28.34    6.07   29.40  -2.451  -6.126    3.81  -1.752 
1912    3.97    3.46   32.56    6.07   31.80  -2.240  -9.455    3.47  -1.241 
1913    4.10    4.23   33.59    5.56   31.40  -1.755  -9.259    2.44   -.244 
______________________________________________________________________________ 
 
NB:

  
net imports of felts, wool caps, and wool hats appear in Table H.07, cols. 12-14. 

 
 
Source:  see text.



  
 

Table H.22 
Leather-industry Census and Survey Data 

 
 
 

A.  Census labor force data 
_____________________________________________________________________________________________________________________________________ 
 
1911                                  (1)      (2)      (3)   1901                                  (4)      (5)      (6) 
        Census category              .                                     Census category              . 
Code            Content              Males   Females   Total  Code            Content              Males   Females   Total 
_____________________________________________________________________________________________________________________________________ 
  
3.61   Hair and feather products     1,212    2,730    3,942  X.25   Hair and feather products       136      336      472  

3.62   Tanning      16,548      974   17,522  XI.1   Flaying                          86        6       92 
3.63   Leather embossing        240       52      292  XI.2   Tanning                      16,125      296   16,421 
3.64   Leather footwear    312,829   15,699  328,528  XI.3   Leather embossing               425       84      509 
3.65   Leather gloves      2,026    1,931    3,957  XI.4   Belting                         147       23      170 
3.66   Leather accessories      2,568    1,038    3,606  XI.5   Saddlery                     13,492      159   13,651 
3.67   Saddlery, belting     13,540      616   14,156  XI.6   Furs, leather goods           4,297      542    4,839 
3.68   Furs        3,443    1,456    4,899  XI.7   Leather accessories           1,697      337    2,034 
3.69   Gut products, taxidermy       338      121      459  XII.5  Footwear                    356,314   11,840  368,154 
           XII.6  Leather gloves, clothing     2,654    3,805    6,459 
           XIV.9  Taxidermy                        63        7       70 
3.6    Dead-animal products   352,744   24,617  377,361           Total                       395,436   17,435  412,871 
_____________________________________________________________________________________________________________________________________ 
_____________________________________________________________________________________________________________________________________ 
 

1881                                  (1)      (2)      (3)   1871                                  (4)      (5)      (6) 
        Census category              .                                     Census category              . 
Code            Content              Males   Females   Total  Code            Content              Males   Females   Total 
_____________________________________________________________________________________________________________________________________ 
 
II.II      Tanning                 18,301      214   18,515 II.2.2     Tanning                 13,919       91   14,010 
II.III.7   Furs                       399      407      806 II.3.9     Furs                       408      169      577 
II.III.8   Gloves                   1,777    3,583    5,360 II.3.10    Footwear               262,584    4,634  267,218 
II.III.9   Footwear               298,558    4,291  302,849  II.3.14    Gloves                   1,574    2,912    4,486 
II.VI.18   Hair products            2,195      656    2,851 II.9.3     Travel accessories         594        2      596 
II.VII.2   Leather accessories      1,189      118    1,307 II.9.4     Saddlery                 9,671       68    9,739 
II.VII.4   Saddlery                11,342      141   11,483 
II.XVI.11  Taxidermy                  221       43      264  
           Total                  333,982    9,453  343,435            Total                  288,750    7,876  296,626 

_____________________________________________________________________________________________________________________________________ 

 
NB:  the 1861 census listed 195,170 shoemakers in the Kingdom, pointing to some 220,363 within the borders of 1871-1913. 

Sources:  Censimento 1861, Censimento 1871, Censimento 1881, Censimento 1901, Censimento demografico. 



  
 

 

Table H.22 (continued) 

 
 
B.  1911 census data                   
_____________________________________________________________________________________________________________________________________ 

 
                                      (1)      (2)      (3)      (4)      (5)      (6)      (7)      (8)      (9)     (10)     (11)            
                                                        

                                      Cens. dem.       Cens. ind. large shops
a
     Cens. ind. small shops

b
     Estimated residual    . 

                                      Labor force        Employment    Undup’d      Employment    Undup’d      Employment    Undup’d 
        Census category              Blue-              Blue-          horsep..    Blue-          horsep..    Blue-          horsep.. 
Code            Content             collar    Total    collar   Total   in use    collar   Total   in use    collar   Total   in use 

_____________________________________________________________________________________________________________________________________ 
  
3.61   Hair and feather products     3,153    3,942     1,635   1,795     244        547     872       16      876    1,157       11 
3.62   Tanning      14,586   17,522     9,899  10,932   7,908      2,551   3,825    1,611    1,698    2,239      472 
3.63   Leather embossing        224      292        60      66      34         39      61       40      118      156       51 
3.64   Leather footwear    167,508  328,528    13,859  15,363   1,207     39,951  79,614      116  108,673  223,695      163 
3.65   Leather gloves      3,053    3,957       917   1,015      30        260     438        4    1,784    2,385       11 
3.66   Leather accessories      2,812    3,606     1,742   1,975      70        400     643        8      586      880        5 
3.67   Saddlery, belting      7,669   14,156       841     992     269      2,307   5,358       54    4,291    7,381       37 
3.68   Furs        3,584    4,899       440     532       2        145     263        6    2,891    3,957       45  
3.69   Gut products, taxidermy       359      459       173     199       9         43      95       12      132      151       10   
 
3.6    Dead-animal products   202,948  377,361    29,566  32,869   9,773     46,243  91,169    1,867  121,049  242,001      805 
_____________________________________________________________________________________________________________________________________ 

 
a
shops with more than ten subordinate workers. 

b
shops with up to ten subordinate workers. 
 

Sources:  Censimento demografico, Censimento industriale. 

 
 
 
C.  Survey data 
_____________________________________________________________________________________________________________________________________ 
 

1903  Riassunto industriale               (1)      (2)            1876  Ellena (1880)                       (1)      (2)       
                                        Employ-   Horse-                                                   Employ-   Horse- 
                Content                  ment     power                         Content                  ment     power     

_____________________________________________________________________________________________________________________________________ 
 
           Tanning                     14,137    4,846                     Tanning                     10,734      901 
           Leather products, furs      13,770      191            
_____________________________________________________________________________________________________________________________________ 

 
Sources:  Riassunto industriale, Ellena (1880). 

Table H.22 (continued) 

 
 



  
 

D.  1937 industrial census data                   
_____________________________________________________________________________________________________________________________________ 

 
1937  Censimento i. e c.                       (1)       (2)       (3)       (4)       (5)       (6)       (7)       (8)       (9)         
                                                          Employment      Installed         (million lire)            Value added   . 
        Census category                      Active     Blue-             electric   Product   Cost of    Value     % of    Lire per  
Code            Content                       shops    collar     Total    horsep.    value   materials   added    product   worker 
_____________________________________________________________________________________________________________________________________ 
 
201 Dressing, fur pelts (industrial)          39     1,681      1,798     1,474 
 Dressing, fur pelts (artisanal)          128        71        255       121 
 
202 Tanning (industrial)                     856    15,283     16,675    44,459     1,216.4   911.8     304.6     25.0    18,269 
 

203 Artificial leather (industrial)            4       257        297     2,247         6.9     4.5       2.4     34.3     8,030 
 
204 Saddlery, belting (industrial)           164     2,942      3,163     1,332       105.9    74.1      31.8     30.0    10,063 
 Saddlery, belting (artisanal)          4,418       755      5,923        47        24.8    13.3      11.6     46.6     1,956 
 
205 Leather accessories (industrial)         253     5,575      5,889       777        89.5    58.8      30.7     34.3     5,207 
 Leather accessories (artisanal)          726       920      1,997     1,278        19.7    12.5       7.3     36.8     3,676 
 
206 Leather footwear (industrial)          1,135    37,784     39,302    10,115       671.8   459.0     212.9     31.7     5,417 
 Leather footwear (artisanal)         115,543    10,363    137,543     1,214       436.7   241.1     195.6     44.8     1,422 
 
206b Machine shoe repair (artisanal)          243       303        607       262 
 
207 Leather gloves (industrial)              295     1,152      1,782       109        54.3    31.0      23.3     42.8    13,053 

 
241 Non-leather footwear (artisanal)       1,026       843      2,283       394        14.9     9.6       5.3     35.3     2,302 
 
250 Cloth gloves (artisanal)                  13       243        270        24         3.1     1.6       1.5     48.4     5,586 
 
251 Furs (artisanal)                       1,224     2,573      4,461       134        68.4    47.1      21.3     31.1     4,773 
 
253 Wigs (artisanal)                          87       155        275         0          .8      .1        .7     88.2     2,552 
 
254 Feathers, ornamental (industrial)         55       273        349       109         2.8     1.9        .9     32.9     2,607 
_____________________________________________________________________________________________________________________________________ 
 
Numbers need not add, due to rounding. 
 

Source:  Censimento i. e c. 



  
 

 

Table H.22 (continued) 

 
 
E.  1936 demographic census data             
_____________________________________________________________________________________________________________________________________ 

 
1936  Censimento 1936                   (1)       (2)       (3)       (4)       (5)       (6)       (7)       (8)       
                                                                       Labor force                                 . 
        Census category                  Blue-collar          Artisans        Domestic workers         Total       .            
Code            Content                Male      Total     Male      Total     Male      Total     Male      Total  
_____________________________________________________________________________________________________________________________________ 
 

 56    Fur dressing                       927      1,500        75       123        4       16       1,220      1,916  
 57    Tanning (other)                 15,121     18,528       509       536       10       19      17,743     21,537 
 58    Artificial leather                 248        307         0         0        0        0         341        423 
 59    Saddlery, belting                5,077      5,858     7,363     7,461       65      193      12,890     14,013 
 60    Accessories                      3,744      6,163       684       836       72      150       5,102      8,052 
  
 61    Feather products                    41        333         9        28        1       16          97        440  
 62    Gut products, taxidermy             87        165        30        42        0        0         219        332 
137    Footwear                        96,377    121,672   166,385   168,628    6,530    8,527     273,943    304,890 
147    Cloth and leather gloves         2,513      4,582       253       390      480    1,365       3,466      6,629 
148    Furs                               771      2,579       328       826       15      101       1,300      3,843 
_____________________________________________________________________________________________________________________________________ 
 

Source:  Censimento 1936. 



  
 

Table H.23 
 Trade in Leather and Related Goods, 1861-1913 

__________________________________________________________________________________ 

 
             (1)      (2)      (3)      (4)      (5)      (6)      (7)      (8)      
             Hides

 
(thousand tons)    Tanned   Fur pro-  Finished leather goods      

Year       Imports  Exports   Net M
a
  hides

b
    ducts

b 
  Gloves

c
  Shoes

d
   Other

b
    

__________________________________________________________________________________ 

 
1861        6.846    1.339    5.660     .894     .001    -.104    -.065     .036  
1862        6.472    1.393    5.271     .734     .001    -.269    -.145     .046 
1863       10.788    1.935    9.030     .742     .001    -.279    -.104     .046 
1864       11.518    2.062    9.643     .972     .002    -.280    -.008     .045 
 
1865        9.884    1.623    8.367     .930     .002    -.321    -.014     .057 
1866       10.420    2.394    8.391     .956     .002    -.340     .121     .299 
1867        9.018    2.149    7.213     .558     .002    -.501     .176     .437 
1868        7.873    2.121    6.143     .395     .002    -.815    -.002     .066 
1869       13.360    1.789   11.565    1.125     .003   -1.074    -.002     .098 
 
1870       10.338    1.667    8.771     .726     .002    -.872    -.010     .026 
1871       11.374    1.796    9.674    -.035     .003   -1.318    -.170    -.219 

1872       12.720    2.044   10.796    -.897     .002   -1.940    -.002     .102 
1873       18.143    1.801   16.101     .156     .004    -.935    -.026     .083 
1874       13.676    1.863   11.819     .020     .008    -.567    -.010     .054 
 
1875       14.175    4.259   10.783     .018     .002   -1.477    -.010     .073 
1876       13.926    2.019   11.958     .866     .002   -2.602     .001     .099 
1877       13.499    2.165   11.460     .769     .002   -2.902    -.002     .060 
1878       10.662    2.560    8.516     .579     .003   -2.594    -.009     .095 
1879       12.336    3.012    9.822     .410     .002   -1.560     .035     .058 
 
1880       10.596    2.859    8.265     .312     .000   -2.994     .003     .054 
1881       13.475    2.453   11.256     .792     .004   -2.630     .016     .062 
1882       13.731    2.712   11.336     .676     .006   -3.125     .011     .060 
1883       13.635    4.254   10.273     .813     .008   -2.672     .003     .073 
1884       15.658    4.772   11.869     .842     .009   -2.380     .008     .071 
 
1885       17.542    4.364   13.981    1.260     .016   -2.153     .016     .094 
1886       18.155    3.737   15.005    1.264     .019   -2.039     .017     .108 
1887       13.613    5.001   10.007    1.300     .024   -2.385     .052     .189 
1888       13.324    5.194    9.697     .973     .011   -2.470     .025     .176 

1889       16.288    7.387   11.318    1.287     .009   -2.588     .029     .159 
 
1890       18.471    7.021   13.651     .877     .008   -1.766     .031     .150 
1891       18.300    7.889   13.066     .799     .006   -1.900     .004     .118 
1892       18.074    6.711   13.546     .757     .007   -1.487     .038     .135 
1893       18.980    7.962   13.732     .482     .002   -1.744    -.005     .137 
1894       24.593    8.111   18.983     .215     .003   -1.420    -.076     .142 
 
1895       18.736   10.849   11.941     .378     .002   -1.656    -.078     .163 
1896       21.122    8.262   15.604     .325     .002   -1.895    -.069     .157 
1897       23.640    7.547   18.383     .510     .002   -0.708    -.033     .159 
1898       20.550    9.792   14.235     .357    -.002   -0.921    -.089     .159 
1899       21.543   11.789   14.100     .491    -.004   -1.359    -.106     .189 
 
1900       22.261   11.595   14.887     .597    -.007   -1.452    -.050     .186 
1901       20.051   12.488   12.305     .489     .001   -1.237    -.009     .152 
1902       19.372   11.759   12.054    1.076     .011   -0.974     .072     .179 
1903       19.099   13.248   10.990    1.043     .004   -0.690     .028     .211 
1904       24.153   12.956   15.949    1.163    -.001   -0.702     .005     .183 
 

1905       21.840   12.121   14.203    1.109     .001   -0.794    -.041     .269 
1906       25.576   14.195   16.738    1.544    -.005   -0.805     .033     .355 
1907       22.785   13.685   14.461    1.730    -.024   -0.838     .115     .439 
1908       23.431   18.880   12.489    2.315     .004   -2.028     .206     .501 
1909       22.777   22.018   10.409    2.407     .011   -2.174     .415     .358 
 
1910       23.823   20.628   12.266    2.852     .006   -2.957     .628    -.291 
1911       26.956   17.986   16.705    3.270     .009   -3.244    1.003    -.658 
1912       23.541   21.243   12.008    3.514     .012   -3.432    1.074    -.297 
1913       24.526   28.194    9.767    2.728     .004   -3.645    1.207     .331 

_______________________________________________________________________________ 

 
a
thousand tons, estimated dried-hide equivalent.  
b
net imports, thousand tons. 
c
net imports, million pairs. 
d
net imports, million pairs; includes shoes of other materials.



  
 

 
Table H.23 (continued) 

_______________________________________________________________________________ 

 
              (9)     (10)     (11)     (12)     (13)     (14)       
          Ornamental feathers

e
  Bed          Hair

e 
      Feathers,   

Year         Crude  Processed  f’rs
e
   Crude  Processed   hair

f
 

_______________________________________________________________________________ 

 
1861        2.138     .471   -5.352    -.373     .012     .07         
1862        1.184     .350     .368     .000     .000     .07        
1863         .923     .568   -5.993   -2.973     .016     .07        
1864         .461     .720  -11.286   -5.179    -.318     .04        
 
1865         .640     .783  -13.852   -9.194     .024     .03        
1866         .940     .558   -7.613  -12.586     .030     .01        
1867         .574     .471   -5.561  -18.745     .190    -.02        
1868        3.429     .270  -35.714  -29.089     .281    -.24        
1869         .413     .568  -31.832  -31.803     .245    -.20        
 
1870        -.846     .608  -54.355  -23.173     .588    -.25        
1871         .562     .629 -116.100  -44.260     .394    -.66        

1872        -.377     .838 -120.510  -42.709   -1.000    -.71        
1873         .748     .851 -113.647  -45.579    -.161    -.64        
1874         .581     .981 -195.319  -49.634    -.160   -1.05        
 
1875         .318    1.262 -177.886  -32.824    -.030    -.82        
1876         .454    1.297 -171.660  -30.827     .352    -.75        
1877         .293    1.043 -182.213  -26.766    -.069    -.85        
1878        -.522     .674 -154.823  -33.524    -.223    -.82        
1879         .458    1.491 -107.430  -21.101   -1.858    -.46        
 
1880        1.713    1.896  -89.798  -18.811   -2.576    -.31        
1881         .947    2.740  -62.992  -15.414   -1.860     .03        
1882         .412    3.739  -83.037  -26.757   -1.531     .07        
1883         .926    5.827  -97.696  -21.884   -1.424     .41        
1884        -.534    5.415 -121.597  -22.418   -2.310     .16        
 
1885         .160    5.719  -68.540  -19.171   -8.511     .19        
1886        -.290    4.469  -89.194  -20.822   -4.183     .07        
1887        1.024    3.813  -55.352  -11.127   -4.004     .18        
1888        2.123    3.573  -37.331  -10.146   -1.765     .35        

1889        3.039    3.369  -33.154   -7.363   -4.624     .20        
 
1890        1.366    2.498  -48.579  -10.803   -1.766     .08        
1891        2.108    3.733  -77.545   -6.835   -1.221     .22        
1892        2.839    3.495  -94.324  -22.049   -1.831    -.13        
1893        2.003    2.543  -73.991  -23.680   -1.013    -.16        
1894        1.220    3.171  -25.511  -17.335   -1.604    -.06        
 
1895       -1.125    1.927  -48.895  -26.964   -5.308    -.86        
1896       -4.516    5.477  -83.589  -27.103   -8.293     .02        
1897       -1.600    5.238  -52.091  -34.878   -4.010     .33        
1898       -1.696    5.421 -153.752  -42.484   -6.245    -.30        
1899         .470    5.660 -268.745  -35.747   -8.032    -.87        
 
1900        3.860    5.760 -188.395  -38.616   -7.616    -.43        
1901        3.815    5.154   47.093  -41.566   -4.012     .80        
1902        1.653    5.187  176.718  -38.844    -.679    1.62        
1903        4.069    7.270  102.102  -51.073   -3.039    1.47        
1904        1.023    8.604   58.002  -55.661   -6.432    1.29        
 

1905        1.196    7.208   36.895  -73.047   -1.321    1.09        
1906        2.740    8.084   81.094  -73.294   -2.846    1.41        
1907        2.400   10.837   71.886  -76.652   -2.675    1.86        
1908      -13.054   15.362  373.960 -122.085  -16.217    3.23        
1909        1.039   15.784  472.755 -139.161  -18.659    3.66        
 
1910        3.114   14.046  501.266 -137.870  -21.330    3.36        
1911       12.292   14.444  323.198  -91.236  -28.893    2.45        
1912       19.572   12.897  300.135 -152.143  -40.331    1.21        
1913       16.036    6.792  324.329 -100.920  -26.791    1.11        
_______________________________________________________________________________ 

 
e
net imports, tons. 
f
net imports, million lire of industrial value added at 1911 prices. 
 
Source:  cols. (1)-(2), (4)-(13), Movimento commerciale; cols. (3), (14), see text. 



  
 

 

Table H.24 

 Leather Footwear, 1861-1913 

__________________________________________________________________________________ 

 
             (1)      (2)      (3)      (4)      (5)      (6)      (7)      (8) 
                 Shoes        Leather (thousand tons)    Domestic hides   Inter- 
            (million pairs)     consumption             tanned (thou. t.

a
) pola- 

Year        bought    made    shoes    total
 
   output   ser. A   ser. B    tor 

__________________________________________________________________________________ 

 
1861        8.315    8.380   14.200   14.953   14.059    5.165    5.456     .410  
1862        8.314    8.459   14.279   15.043   14.309    5.747    3.947     .410  
1863        8.454    8.558   14.476   15.258   14.516    2.147    1.899     .416  
1864        8.720    8.728   14.832   15.640   14.668    1.651    2.622     .428  
 
1865        9.170    9.184   15.603   16.461   15.531    3.592    3.956     .447  
1866        9.803    9.682   16.544   17.462   16.506    4.319    5.098     .475  
1867        9.884    9.708   16.627   17.558   17.000    5.877    6.702     .478  
1868       10.103   10.105   17.177   18.148   17.753    7.527    4.425     .487  
1869        9.940    9.942   16.900   17.863   16.738    1.323    3.002     .481  

 
1870       10.116   10.126   17.207   18.196   17.470    4.681    4.483     .488  
1871        9.959   10.129   17.100   18.092   18.127    4.284    3.871     .481  
1872        9.787    9.789   16.640   17.613   18.510    3.457     .353     .471  
1873        9.701    9.727   16.518   17.493   17.337   -2.752   - .497     .466  
1874        9.796    9.806   16.663   17.654   17.634    1.759    2.469     .472  
 
1875       10.066   10.076   17.122   18.149   18.131    3.178    2.486     .488  
1876       10.387   10.386   17.657   18.725   17.859    1.793    2.218     .507  
1877       10.580   10.582   17.988   19.085   18.316    2.643    4.314     .518  
1878       10.751   10.760   18.286   19.411   18.832    5.985    5.480     .529  
1879       10.891   10.856   18.480   19.626   19.216    4.974    6.028     .537  
 
1880       11.208   11.205   19.051   20.242   19.930    7.081    5.466     .556  
1881       11.304   11.288   19.200   20.410   19.618    3.850    3.879     .562  
1882       11.330   11.319   19.250   20.474   19.798    3.908    4.505     .564  
1883       11.488   11.485   19.527   20.781   19.968    5.102    4.632     .574  
1884       11.972   11.964   20.344   21.662   20.820    4.162    3.294     .604  
 
1885       12.470   12.454   21.183   22.568   21.308    2.426    2.233     .636  

1886       12.922   12.905   21.950   23.399   22.135    2.039    4.505     .665  
1887       12.907   12.855   21.890   23.348   22.048    6.970    7.359     .664  
1888       13.039   13.014   22.141   23.629   22.656    7.748    6.888     .672  
1889       13.136   13.107   22.302   23.814   22.527    6.028    5.217     .679  
 
1890       13.412   13.381   22.769   24.326   23.449    4.405    4.717     .696  
1891       13.373   13.369   22.730   24.298   23.499    5.028    4.609     .694  
1892       13.106   13.068   22.242   23.790   23.033    4.189    4.085     .677  
1893       12.906   12.911   21.945   23.486   23.004    3.981    1.613     .664  
1894       13.078   13.154   22.309   23.888   23.673    -.755    2.834     .675  
 
1895       13.255   13.333   22.612   24.226   23.848    6.422    4.722     .686  
1896       13.411   13.480   22.868   24.514   24.189    3.022    1.354     .696  
1897       13.129   13.162   22.352   23.975   23.465    -.315    1.872     .678  
1898       13.166   13.255   22.471   24.116   23.759    4.059    4.100     .680  
1899       13.184   13.290   22.519   24.181   23.690    4.141    3.947     .681  
 
1900       13.550   13.600   23.085   24.803   24.206    3.752    5.262     .705  
1901       13.818   13.827   23.500   25.263   24.774    6.771    6.723     .723  
1902       13.931   13.859   23.611   25.398   24.322    6.674    7.287     .744  

1903       13.993   13.965   23.760   25.575   24.532    7.900    5.409     .755  
1904       14.019   14.014   23.827   25.664   24.501    2.917    3.923     .760  
 
1905       14.141   14.182   24.081   25.955   24.846    4.928    3.624     .784  
1906       14.360   14.327   24.379   26.293   24.749    2.319    3.592     .827  
1907       14.691   14.576   24.860   26.829   25.099    4.865    5.763     .894  
1908       14.929   14.723   25.173   27.184   24.869    6.660    7.621     .945  
1909       14.980   14.565   25.051   27.070   24.663    8.582    7.362     .956  
 
1910       14.925   14.297   24.745   26.757   23.905    6.141    3.661     .944  
1911       14.996   13.993   24.490   26.498   23.228    1.181    3.489     .960  
1912       15.103   14.029   24.601   26.636   23.122    5.796    7.202     .988  
1913       15.147   13.940   24.543   26.590   23.862    8.607    8.607    1.000 

__________________________________________________________________________________ 

 
a
dried-hide equivalent. 
 
Source:  see text. 



  
 

 

Table H.25 

 Estimated Production and Maintenance of Leather and Leather Goods, 1861-1913  

_______________________________________________________________________________ 
 
              (1)      (2)      (3)      (4)      (5)      (6)      (7)      (8)       
                Footwear                Other     Fur   Hair and          Domestic 
                      Main-            leather    pro-   feather            hides 
Year        Output

a 
 tenance

b 
 Gloves

a
   goods

b   
 ducts

c
  products

b 
 Leather

c 
 tanned

d
 

_______________________________________________________________________________ 
 
1861        8.380    58.54    2.951     8.53     .189     2.72   15.173    6.319    
1862        8.459    58.53    3.152     8.59     .192     2.76   15.436    4.826    
1863        8.558    59.52    3.218     8.79     .198     2.85   15.671    2.788    
1864        8.728    61.39    3.297     8.92     .195     2.85   15.819    3.505    
 
1865        9.184    64.56    3.346     9.12     .198     2.91   16.673    4.680    
1866        9.682    69.01    3.382     7.30     .176     2.59   17.247    5.631    
1867        9.708    69.58    3.476     6.81     .172     2.57   17.643    7.282    
1868       10.105    71.13    3.874     8.22     .170     2.76   18.616    5.163    
1869        9.942    69.98    4.109     9.03     .193     3.08   17.791    3.768    

 
1870       10.126    71.22    3.943     8.68     .177     2.87   18.407    5.309    
1871       10.129    70.11    4.368    10.07     .188     3.46   19.336    4.751    
1872        9.789    68.90    5.051     8.93     .197     3.62   19.588    1.162    
1873        9.727    68.30    4.077     8.98     .188     3.45   18.361     .266    
1874        9.806    68.96    3.760     8.86     .176     3.75   18.590    3.251    
 
1875       10.076    70.86    4.730     9.34     .195     3.70   19.207    3.318    
1876       10.386    73.12    5.946     9.30     .192     3.60   18.944    3.066    
1877       10.582    74.48    6.229     9.56     .194     3.72   19.433    5.116    
1878       10.760    75.69    5.884     9.00     .186     3.59   19.797    6.212    
1879       10.856    76.67    4.853     9.23     .190     3.27   20.153    6.806    
 
1880       11.205    78.90    6.478     9.75     .205     3.31   21.013    6.384    
1881       11.288    79.58    6.257    11.00     .229     3.38   20.919    4.856    
1882       11.319    79.76    6.920    10.60     .218     3.22   21.034    5.491    
1883       11.485    80.88    6.603    11.26     .234     3.14   21.292    5.685    
1884       11.964    84.28    6.600    12.06     .242     3.52   22.229    4.426    
 
1885       12.454    87.79    6.615    13.00     .261     3.86   22.838    3.410    

1886       12.905    90.97    6.757    13.26     .268     4.14   23.662    5.743    
1887       12.855    90.87    7.090    14.01     .288     4.39   23.738    8.522    
1888       13.014    91.79    7.099    12.35     .254     3.53   23.986    7.859    
1889       13.107    92.48    7.033    11.86     .235     3.37   23.720    6.105    
 
1890       13.381    94.42    6.178    11.93     .232     3.44   24.563    5.575    
1891       13.369    94.15    6.312    11.97     .231     3.25   24.614    5.465    
1892       13.068    92.27    5.911    11.92     .233     3.65   24.142    4.970    
1893       12.911    90.86    6.174    12.18     .245     3.78   24.194    2.497    
1894       13.154    92.07    5.967    12.01     .241     3.64   24.779    3.732    
 
1895       13.333    93.32    6.312    12.72     .253     4.60   25.074    5.688    
1896       13.480    94.41    6.704    13.03     .264     3.88   25.471    2.344    
1897       13.162    92.43    5.515    13.26     .268     3.63   24.756    2.854    
1898       13.255    92.69    5.786    13.05     .277     4.33   25.017    5.109    
1899       13.290    92.82    6.242    13.53     .289     5.05   25.052    4.982    
 
1900       13.600    95.39    6.511    13.53     .295     4.65   25.534    6.332    
1901       13.827    97.28    6.453    14.51     .298     3.58   26.226    7.830    
1902       13.859    98.07    6.357    14.63     .282     2.67   25.745    8.384    

1903       13.965    98.51    6.144    14.71     .303     3.03   25.958    6.516    
1904       14.014    98.69    6.178    14.92     .308     3.21   25.950    5.037    
 
1905       14.182    99.55    6.460    14.89     .325     3.70   26.289    4.833    
1906       14.327   101.09    6.866    16.13     .371     3.96   26.447    5.050    
1907       14.576   103.42    7.470    17.95     .447     4.34   27.187    7.454    
1908       14.723   105.10    9.138    19.05     .437     3.24   27.174    9.506    
1909       14.565   105.46    9.554    20.52     .452     3.13   27.254    9.602    
 
1910       14.297   105.07   10.464    23.79     .469     3.60   27.133    6.333    
1911       13.993   105.57   10.954    26.24     .495     4.94   26.941    6.334    
1912       14.029   106.33   11.313    25.89     .520     6.59   26.799    9.849    
1913       13.940   106.63   11.633    22.97     .536     6.81   27.062   11.071   

_______________________________________________________________________________ 
 
a
million pairs.    

b
million lire at 1911 prices. 

c
thousand tons.    

d
thousand tons, dried-weight equivalent. 

 
Source:  see text. 



  
 

Summary Table H.1 
The textile, apparel and leather industries:  physical output and maintenance, 1861-1913 

___________________________________________________________________________________________ 

 
            (1)         (2)         (3)         (4)         (5)         (6)         (7) 
                                              Textiles                                    . 
                 Cotton                                    Wool                           .  
           Yarn        Cloth       Clean virgin wool     Reclaimed    Carded      Combed   
          (tril-     (trilli-     Domestic    Foreign      wool        wool        wool    
           lion       on yarn    (thousand   (thousand   (thousand   (thousand  (thousand 
          meters)     meters)       tons)       tons)       tons)       tons)      tons)   
                                                                            
code:      haa01       haa02       hab01       hab02       hab03       hab04       hab05   
source:   h02c09      h02c11      h06c01      h06c02      h06c03      h06c04      h06c05   
note:       (a)         (a)         (b)         (b)         (b)         (c)         (c)    
___________________________________________________________________________________________ 

 
1861         .29         .65        6.232       1.526       3.389      11.884        .070 
1862         .24         .46        6.786       1.596       3.502      12.188        .087 
1863         .25         .43        7.217       1.070       3.619      11.861        .085 
1864         .30         .48        7.347       1.259       3.739      12.588        .052 
                                                                                    
1865         .34         .61        7.545       1.469       3.864      13.211        .062 

1866         .34         .62        7.975       1.398       3.993      13.582        .086 
1867         .35         .65        8.395       1.474       4.126      14.335        .065 
1868         .35         .67        8.684       1.277       4.263      14.133        .216 
1869         .37         .72        8.744       1.319       4.405      14.661        .218 
                                                                                    
1870         .37         .67        8.658       1.433       4.552      14.659        .363 
1871         .35         .67        8.768        .990       4.704      13.999        .453 
1872         .36         .66        9.016       1.093       4.861      14.689        .504 
1873         .45         .85        9.277       1.379       5.023      15.445        .622 
1874         .54         .97        9.259       1.500       5.190      15.795        .713 
                                                                                    
1875         .48         .92        8.901       1.685       5.363      15.852        .784 
1876         .43         .89        8.734       2.040       5.542      16.534        .864 
1877         .48         .93        8.733       2.292       5.727      16.982       1.004 
1878         .48         .84        8.482       1.972       5.918      16.059       1.096 
1879         .50         .81        8.337       1.940       6.115      16.175       1.150 
                                                                                    
1880         .56         .87        8.574       1.932       6.319      16.258       1.312 
1881         .62        1.10        8.455       2.110       6.529      16.777       1.344 
1882         .85        1.26        8.080       2.226       6.747      16.509       1.502 

1883         .99        1.42        8.106       2.101       6.972      16.680       1.567 
1884         .97        1.36        8.448       2.198       7.204      18.255       1.906 
                                                                                     
1885        1.16        1.53        8.794       2.343       7.445      19.221       2.006 
1886        1.26        1.55        9.035       2.518       7.693      19.500       2.260 
1887        1.34        1.56        9.108       2.129       7.949      20.481       2.448 
1888        1.78        1.95        9.203       1.511       8.214      19.709       2.313 
1889        1.93        2.14        9.317       1.283       8.488      19.382       2.195 
                                                                               
1890        2.30        2.47        9.116        .984       8.771      19.587       2.071 
1891        2.31        2.45        8.846        .674       9.063      19.597       2.080 
1892        2.28        2.38        8.899        .787       9.365      19.585       1.868 
1893        2.40        2.49        9.071        .650       9.677      19.968       1.895 
1894        2.88        2.93        9.198        .305      10.000      19.940       1.739 
                                                                               
1895        3.22        3.29        9.502        .493      10.333      21.431       1.878 
1896        3.36        3.40       10.046        .519      10.678      21.756       2.020 
1897        3.57        3.55       10.442        .331      11.034      21.979       2.374 
1898        3.93        3.76       10.271        .332      11.401      20.830       2.525 
1899        4.10        3.94        9.688        .043      11.782      22.094       1.749 

                                                                                     
1900        3.98        3.84        9.187        .241      12.174      21.378       2.285 
1901        4.08        3.83        8.875        .566      12.580      22.787       2.283 
1902        4.48        4.24        8.673        .205      12.999      23.513       1.202 
1903        4.81        4.56        8.857        .000      13.433      22.538       2.805 
1904        4.91        4.65        9.317        .023      13.880      22.678       3.406 
                                                                                     
1905        5.06        4.76        9.600        .000      14.343      21.564       3.863 
1906        5.61        5.27        9.858        .218      14.821      22.398       4.798 
1907        6.59        6.36       10.275        .854      15.315      23.567       5.518 
1908        6.72        6.57       10.576       1.535      15.826      26.042       5.960 
1909        6.39        6.17       10.932       1.753      16.353      26.986       6.431 
                                                                                    
1910        5.83        5.55       11.451       2.321      16.898      27.094       6.583 
1911        5.82        5.44       11.781       3.066      17.462      27.635       7.220 
1912        6.74        6.39       11.783       3.525      18.044      29.657       8.160 
1913        6.87        6.43       11.762       4.227      18.645      29.820       8.500 
___________________________________________________________________________________________ 

 



  
 

Summary Table H.1 (continued) 
 
___________________________________________________________________________________________ 

 
            (8)         (9)        (10)        (11)        (12)        (13)        (14) 
                                        Textiles (continued)                              . 
                              Wool (continued)                               Silk         . 
          Woolen      Worsted     Covers,     Woolen      Worsted      Dried      Reeled   
           yarn        yarn        rugs        cloth       cloth      cocoons      silk    
         (thousand   (thousand   (thousand   (thousand   (thousand   (thousand   (thousand 
           tons)       tons)       tons)       tons)       tons)       tons)       tons)   
 
code:      hab06       hab07       hab08       hab09       hab10       hac01       hac02  
source:   h06c06      h06c07      h06c08      h06c09      h06c10      h11c01      h11c02  
note:       (c)         (c)         (c)         (c)         (c)         (d)         (d)   
___________________________________________________________________________________________ 

 
1861       10.095        .201        .372       8.830        .145       9.223       2.224 
1862       10.381        .206        .390       9.081        .185       8.610       1.979 
1863       10.042        .200        .537       8.610        .116       9.299       2.033 
1864       10.661        .212        .630       9.072        .078       7.169       1.777 
                                                                                      
1865       11.202        .223        .634       9.562        .082       7.387       1.278 

1866       11.591        .231        .485      10.077        .117       8.273       1.730 
1867       12.196        .243        .523      10.595        .162       9.010       1.737 
1868       12.146        .317        .484      10.603        .254       8.789       1.734 
1869       12.525        .405        .674      10.766        .422      10.139       2.089 
                                                                                    
1870       12.627        .489        .636      10.905        .485      14.925       2.295 
1871       12.026        .543        .565      10.409        .440      16.495       3.028 
1872       12.635        .653        .613      10.912        .508      14.676       2.938 
1873       13.307        .775        .672      11.471        .644      13.015       2.981 
1874       13.676        .888        .693      11.795        .751      16.771       2.894 
                                                                                    
1875       13.619        .977        .696      11.744        .922      15.340       3.139 
1876       14.219       1.117        .775      12.216       1.054       5.561       2.307 
1877       14.650       1.252        .767      12.612       1.129       7.947       1.777 
1878       13.828       1.279        .738      11.885       1.129      14.888       2.276 
1879       13.965       1.391        .684      12.067       1.235       6.937       2.271 
                                                                                    
1880       13.971       1.493        .699      12.048       1.311      16.308       2.712 
1881       14.229       1.624        .649      12.323       1.463      15.819       3.705 
1882       14.051       1.708        .714      12.112       1.615      12.845       3.394 

1883       14.104       1.820        .662      12.213       1.771      16.961       3.578 
1884       15.384       2.103        .752      13.305       2.146      15.031       3.687 
                                                                                    
1885       16.181       2.336        .818      13.988       2.510      13.370       3.674 
1886       16.442       2.502        .741      14.310       2.687      17.374       3.782 
1887       17.196       2.753        .806      14.932       2.970      18.245       4.318 
1888       16.633       2.797        .733      14.512       3.076      18.764       4.725 
1889       16.278       2.870        .757      14.079       3.244      14.815       4.667 
                                                                              
1890       16.416       3.029        .820      14.152       3.502      17.917       4.473 
1891       16.443       3.172        .821      14.141       3.521      17.058       4.642 
1892       16.459       3.315        .868      14.103       3.687      15.266       4.408 
1893       16.798       3.528        .859      14.424       3.974      20.911       4.235 
1894       16.808       3.677        .852      14.437       4.245      20.242       4.960 
                                                                              
1895       18.034       4.404        .943      15.433       4.813      19.701       4.784 
1896       18.356       4.969        .917      15.751       5.087      19.700       4.798 
1897       18.508       5.522        .911      15.886       5.579      17.743       4.581 
1898       17.551       5.743        .856      15.085       5.582      19.386       5.096 
1899       18.649       6.666        .925      16.001       6.192      20.902       5.337 

                                                                                    
1900       17.974       6.992        .915      15.366       6.464      21.433       5.529 
1901       19.098       8.062       1.086      16.201       7.370      20.585       5.992 
1902       19.603       8.956       1.120      16.620       8.239      21.605       6.136 
1903       18.764       9.257       1.132      15.847       8.412      17.699       5.708 
1904       18.842      10.017       1.219      15.807       9.089      22.798       5.917 
                                                                                    
1905       17.841      10.205       1.124      14.957       9.204      21.158       7.029 
1906       18.378      11.295       1.257      15.338      10.130      22.369       7.765 
1907       19.239      12.687       1.355      16.010      11.520      24.123       7.292 
1908       21.244      13.772       1.481      17.716      12.699      22.822       6.827 
1909       22.115      14.092       1.612      18.389      13.003      22.165       7.225 
                                                                                    
1910       22.260      13.941       1.576      18.572      12.777      21.292       6.482 
1911       22.842      14.060       1.581      19.104      12.610      18.810       5.975 
1912       24.590      14.874       1.726      20.560      13.012      21.727       6.584 
1913       24.867      14.780       1.646      20.921      12.744      17.857       6.231 
___________________________________________________________________________________________ 

 

 



  
 

Summary Table H.1 (continued) 
 
___________________________________________________________________________________________ 

 

           (15)        (16)        (17)        (18)        (19)        (20)        (21) 
                                        Textiles (continued)                              . 
                                    Silk (continued)                               Jute   . 
           Thrown      Dyed        Silk       Combed       Spun        Dyed       Combed, 
            silk       silk        cloth       waste       waste       waste        tow   
         (thousand   (thousand   (thousand   (thousand   (thousand   (thousand   (thousand 
           tons)       tons)       tons)       tons)       tons)       tons)        tons)  
 
code:      hac03       hac04       hac05       hac06       hac07       hac08       had01   
source:   h11c03      h11c04      h11c05      h14c07      h14c08      h14c09      h17c01  
note:       (d)         (d)         (d)         (e)         (e)         (e)         (f) 
___________________________________________________________________________________________ 

 
1861        2.652        .433        .430        .100        .025        .066        .0 
1862        2.514        .441        .415        .100        .025        .057        .0 
1863        2.651        .407        .400        .100        .025        .047        .0 
1864        2.230        .387        .385        .100        .025        .052        .0 
                                                                                   
1865        1.726        .368        .370        .100        .025        .052        .0 

1866        1.977        .354        .355        .100        .025        .062        .0 
1867        1.967        .350        .340        .100        .025        .062        .0 
1868        2.079        .367        .350        .100        .030        .069        .0 
1869        2.171        .375        .360        .100        .045        .071        .0 
                                                                                  
1870        2.081        .390        .390        .130        .060        .081        .0 
1871        2.975        .431        .430        .160        .085        .078        .0 
1872        2.850        .446        .460        .210        .140        .090        .0 
1873        3.038        .441        .450        .260        .205        .085        .1 
1874        2.664        .415        .430        .276        .225        .073        .3 
                                                                                  
1875        3.050        .381        .400        .294        .225        .064        .3 
1876        3.164        .358        .400        .312        .225        .071        .4 
1877        2.203        .380        .414        .331        .225        .076        .4 
1878        2.764        .407        .428        .352        .225        .071        .4 
1879        2.664        .439        .441        .374        .225        .073        .5 
                                                                                  
1880        2.945        .452        .462        .398        .225        .066       1.1 
1881        3.525        .473        .481        .422        .225        .054       1.5 
1882        3.318        .482        .505        .449        .225        .066       2.5 

1883        3.304        .493        .530        .478        .190        .069       3.3 
1884        3.199        .500        .557        .417        .123        .073       3.2 
                                                                                  
1885        3.288        .540        .574        .441        .159        .064       4.1 
1886        3.522        .596        .587        .504        .183        .062       3.6 
1887        3.456        .579        .626        .458        .185        .064       4.1 
1888        3.733        .499        .689        .475        .202        .071       4.5 
1889        3.837        .580        .698        .600        .224        .078       4.7 
                                                                              
1890        3.470        .588        .733        .609        .222        .085       7.9 
1891        3.267        .561        .764        .605        .232        .092      10.1 
1892        3.327        .555        .774        .809        .273        .099       7.7 
1893        2.961        .571        .817        .870        .416        .106      13.1 
1894        3.401        .626        .884        .920        .472        .122      15.1 
                                                                                  
1895        3.568        .626        .927        .865        .517        .144      16.0 
1896        3.305        .632       1.007        .845        .533        .162      17.6 
1897        3.420        .682       1.013        .773        .506        .169      18.3 
1898        3.595        .657       1.089        .887        .538        .201      22.6 
1899        3.813        .664       1.289       1.168        .618        .287      20.9 

                                                                                  
1900        3.506        .742       1.425       1.208        .705        .336      16.2 
1901        4.357        .721       1.552       1.344        .895        .362      21.3 
1902        4.234        .531       1.464       1.381        .843        .343      25.9 
1903        3.778        .694       1.467       1.490        .889        .351      23.2 
1904        3.929        .991       1.563       1.704       1.070        .372      26.7 
                                                                                  
1905        4.081       1.005       1.638       1.509       1.097        .381      27.7 
1906        4.430       1.058       1.712       1.500       1.150        .373      30.5 
1907        4.040       1.354       1.785       1.478       1.120        .371      32.3 
1908        4.000       1.290       1.888       1.394        .987        .392      29.9 
1909        4.171       1.410       1.958       1.831       1.163        .428      33.7 
                                                                                  
1910        4.670       1.457       2.097       1.788       1.337        .483      35.0 
1911        4.015       1.612       2.180       2.069       1.343        .509      35.7 
1912        4.376       1.700       2.300       2.213       1.403        .519      35.6 
1913        3.656       1.841       2.341       2.028       1.500        .578      39.4 
___________________________________________________________________________________________ 



  
 

Summary Table H.1 (continued) 

 
___________________________________________________________________________________________ 

 
           (22)        (23)        (24)        (25)        (26)        (27)        (28) 
                                        Textiles (continued)                              . 
            Jute (continued)                         Linen                         Hemp   . 
                                  Combed                                          Combed    
            Yarn       Cloth       fiber        Tow         Yarn       Cloth       fiber   
         (thousand   (thousand   (thousand   (thousand   (thousand   (thousand   (thousand  
           tons)       tons)       tons)       tons)       tons)       tons)       tons)   
                                                                            
code:      had02       had03       hae01       hae02       hae03       hae04       haf01   
source:   h17c02      h17c03      h17c21      h17c22      h17c23      h17c24      h17c28   
note:       (f)         (f)         (g)         (g)         (g)         (g)         (h)    
___________________________________________________________________________________________ 

 
1861         .0          .2         5.2         8.5        11.2        12.3        23.4 
1862         .0          .2         5.5         8.9        11.8        12.8        24.9 
1863         .0          .2         5.9         9.2        12.6        14.4        26.9 
1864         .0          .2         6.0         9.8        13.1        16.3        25.7 
                                                                                   
1865         .0          .2         5.7         9.4        12.4        15.0        24.0 

1866         .0          .2         5.5         8.9        11.8        13.8        23.0 
1867         .0          .3         5.2         8.5        11.2        13.0        22.3 
1868         .0          .3         5.2         8.5        11.2        13.2        22.0 
1869         .0          .4         5.2         8.5        11.1        14.1        21.3 
                                                                                  
1870         .0          .4         5.2         8.5        11.1        13.7        21.5 
1871         .0          .4         5.2         8.5        11.1        14.3        22.8 
1872         .1          .6         5.2         8.5        11.2        14.1        23.3 
1873         .1          .9         5.2         8.5        11.2        14.8        23.2 
1874         .3         1.1         5.2         8.5        11.1        14.5        21.4 
                                                                                  
1875         .3         1.2         5.2         8.5        11.1        14.8        20.6 
1876         .5         1.3         5.2         8.5        11.3        14.2        21.3 
1877         .6         1.3         5.2         8.5        11.2        14.4        22.2 
1878         .6         1.4         5.2         8.5        11.1        14.6        22.8 
1879         .8         1.6         5.2         8.5        11.1        14.1        23.5 
                                                                                  
1880        1.3         2.3         5.2         8.5        11.1        14.3        22.0 
1881        1.7         2.4         5.2         8.5        11.2        15.9        20.2 
1882        3.1         3.6         5.2         8.5        11.1        16.1        17.8 

1883        4.2         4.9         5.1         8.4        11.0        16.2        17.7 
1884        4.3         4.8         5.1         8.4        11.0        17.0        17.0 
                                                                                  
1885        5.0         6.1         5.1         8.4        11.0        16.2        17.3 
1886        4.5         5.2         5.2         8.4        11.1        15.8        17.1 
1887        5.2         5.9         5.3         8.4        11.1        16.6        18.6 
1888        5.1         5.5         4.9         8.0        10.5        15.8        18.9 
1889        4.7         5.2         4.8         7.7        10.1        14.5        17.6 
                                                                              
1890        7.9         8.3         4.6         7.4         9.7        13.9        14.2 
1891       10.0        10.5         4.4         7.1         9.3        13.4        12.8 
1892        7.7         8.0         4.2         6.7         8.9        12.8        12.7 
1893       13.1        13.3         3.8         6.2         8.1        11.1        12.0 
1894       15.0        15.3         3.6         5.8         7.7        10.1        10.5 
                                                                                  
1895       15.9        16.1         3.4         5.4         7.1        10.5         9.8 
1896       17.5        17.6         3.2         5.0         6.7        10.0        10.4 
1897       18.2        18.1         2.9         4.5         6.1        10.0         9.7 
1898       22.5        22.1         2.6         4.1         5.6         9.5         9.3 
1899       20.8        20.5         2.5         3.9         5.3         9.0         9.9 

                                                                                  
1900       16.2        15.9         2.1         3.4         4.4         7.6        11.4 
1901       21.2        20.9         2.0         3.1         4.3         7.3        10.4 
1902       25.8        25.6         1.9         2.9         3.9         7.9         9.0 
1903       23.1        22.5         1.7         2.7         3.6         7.2         9.1 
1904       26.6        26.6         1.6         2.5         3.4         6.6        10.2 
                                                                                  
1905       27.6        27.5         1.6         2.4         3.4         7.0         9.6 
1906       30.3        30.2         1.5         2.2         3.0         6.9         9.5 
1907       32.1        32.5         1.3         2.0         2.9         7.2         8.8 
1908       29.7        30.5         1.3         1.9         2.8         6.8         7.9 
1909       33.5        33.7         1.6         2.1         3.7         8.3         8.7 
                                                                                  
1910       34.8        34.8         1.7         2.1         4.1         9.2        10.7 
1911       35.5        35.2         1.6         2.0         4.1         8.3        13.9 
1912       35.4        35.0         1.6         1.9         3.6         7.8        14.1 
1913       39.2        38.6         2.0         2.2         4.0         7.9        14.9 
___________________________________________________________________________________________ 

 



  
 

Summary Table H.1 (continued) 
 
___________________________________________________________________________________________ 

 
           (29)        (30)        (31)        (32)        (33)        (34)        
                                 Textiles (continued)                          . 
                       Hemp (continued)                     Artificial silk      F 
                                                                                   
            Tow         Yarn        Rope       Cloth        Yarn       Cloth       
         (thousand   (thousand   (thousand   (thousand   (thousand   (thousand    
           tons)       tons)        tons)       tons)      tons)       tons)       
                                                      
code:      haf02       haf03       haf04       haf05       hag01       hag02       
source:   h17c29      h17c30      h17c32      h17c33      h19c01      h19c03       
note:       (h)         (h)         (h)         (h)         (i)         (i)        
___________________________________________________________________________________________ 

 
1861       37.2        52.0        15.2        34.7          .000        .000      
1862       39.8        54.9        15.8        36.9          .000        .000      
1863       43.0        59.3        16.1        40.7          .000        .000      
1864       41.2        57.1        16.3        38.4          .000        .000      
                                                                              
1865       39.3        54.0        16.3        35.2          .000        .000      

1866       37.3        50.8        16.1        32.5          .000        .000      
1867       37.3        49.0        15.9        30.9          .000        .000      
1868       36.8        47.2        15.8        29.1          .000        .000      
1869       35.8        46.4        15.7        28.9          .000        .000      
                                                                              
1870       35.8        47.4        16.2        29.4          .000        .000      
1871       39.9        50.0        16.4        31.7          .000        .000      
1872       38.7        49.8        16.6        31.1          .000        .000      
1873       38.7        49.9        18.5        29.5          .000        .000      
1874       35.9        45.1        17.2        26.1          .000        .000      
                                                                              
1875       35.0        43.0        16.8        24.4          .000        .000      
1876       35.5        41.6        15.9        23.9          .000        .000      
1877       36.5        43.8        16.4        25.3          .000        .000      
1878       38.5        46.8        16.1        27.5          .000        .000      
1879       39.8        48.3        15.7        29.5          .000        .000      
                                                                              
1880       36.3        46.1        15.7        26.7          .000        .000      
1881       33.9        41.4        15.6        22.7          .000        .000      
1882       30.0        35.6        15.5        17.5          .000        .000      

1883       30.7        35.1        15.7        16.9          .000        .000      
1884       29.4        33.7        14.8        15.6          .000        .000      
                                                                              
1885       29.7        34.9        15.0        16.9          .000        .000      
1886       29.5        35.3        15.5        16.6          .000        .000      
1887       31.6        38.4        15.9        18.6          .000        .000      
1888       32.9        38.9        16.5        17.8          .000        .000      
1889       30.5        34.8        16.3        14.3          .000        .000      
                                                                      
1890       25.3        29.2        14.9        10.0          .000        .000      
1891       22.9        26.0        14.1         8.0          .000        .000      
1892       23.1        25.9        13.4         8.8          .000        .000      
1893       21.8        24.6        11.9         8.8          .000        .000      
1894       19.9        20.6        10.4         6.7          .000        .000      
                                                                              
1895       19.5        19.6         9.7         6.4          .000        .000      
1896       20.6        21.0        10.0         6.8          .000        .000      
1897       20.4        20.0         9.3         7.5          .000        .000      
1898       18.7        20.3         9.4         7.3          .000        .000      
1899       20.1        21.4        10.2         7.4          .000        .000      

                                                                              
1900       22.6        24.0        11.0         8.0          .000        .000      
1901       19.7        21.6        10.0         7.2          .000        .000      
1902       18.2        19.4         9.3         5.9          .000        .000      
1903       18.2        18.8         9.5         5.9          .000        .000      
1904       20.8        21.2        10.3         6.6          .000        .000      
                                                                              
1905       19.2        20.4        10.1         6.5          .000        .003      
1906       18.9        19.5        10.0         5.7          .020        .039      
1907       17.5        18.2         9.2         4.9          .070        .095      
1908       15.9        15.5         8.5         3.9          .100        .115      
1909       18.8        17.0         8.9         4.2          .105        .083      
                                                                              
1910       21.2        20.0        10.4         4.9          .110        .214      
1911       25.2        24.4        11.6         6.8          .115        .193      
1912       25.6        25.8        11.6         7.9          .135        .187      
1913       27.3        26.8        12.2         7.7          .150        .337      
___________________________________________________________________________________________ 

 



  
 

 

Summary Table H.1 (continued) 
 
___________________________________________________________________________________________ 

 
           (35)        (36)        (37)        (38)        (39)        (40)        (41) 
                                              Apparel                                     . 
                                      Finished textile goods                              . 
                                           New production                                 . 
          Cotton       Wool       All-silk  Mixed-silk     Jute       Linen        Hemp   
         (thousand   (thousand   (thousand   (thousand   (thousand   (thousand   (thousand  
           tons)       tons)       tons)       tons)       tons)       tons)       tons)   
                                                                            
code:      hba01       hba02       hba03       hba04       hba05       hba06       hba07   
source:   h20c08      h20c09      h20c10      h20c11      h20c12      h20c13      h20c14   
note:       (j)         (j)         (j)         (j)         (j)         (j)         (j)    
___________________________________________________________________________________________ 

 
1861        9.4         4.9        .354       .276          .4         2.6        31.5  
1862        8.0         4.9        .361       .280          .4         2.7        33.2     
1863        7.0         5.0        .369       .282          .4         3.1        34.8     
1864        7.5         5.2        .365       .284          .5         3.3        33.9     
 

1865        8.6         5.4        .343       .280          .6         3.2        31.5     
1866        9.1         5.5        .312       .260          .6         3.0        29.2     
1867        9.3         5.6        .292       .244          .6         2.9        27.5     
1868        9.8         5.6        .306       .247          .7         2.9        26.2     
1869       10.1         5.6        .328       .254          .8         2.9        25.9     
   
1870        9.8         5.6        .336       .251          .9         3.0        26.6     
1871        9.6         5.5        .353       .253         1.1         3.0        27.7     
1872       10.1         5.6        .366       .258         1.4         3.1        27.7     
1873       11.5         5.8        .362       .244         1.8         3.2        26.0     
1874       12.5         5.9        .365       .227         2.1         3.2        23.7     
 
1875       12.7         6.1        .370       .229         2.5         3.2        22.1     
1876       12.5         6.3        .365       .236         2.7         3.2        21.8     
1877       12.2         6.3        .357       .236         2.9         3.2        22.8     
1878       11.6         6.1        .350       .234         3.2         3.2        24.6     
1879       11.2         6.1        .351       .242         3.5         3.2        25.3     
 
1880       12.2         6.3        .371       .267         3.8         3.2        23.6     
1881       14.4         6.7        .394       .290         4.4         3.3        20.1     

1882       16.3         6.8        .408       .299         5.5         3.4        16.7     
1883       17.3         7.1        .418       .308         6.6         3.4        14.9     
1884       17.9         7.7        .433       .324         7.3         3.5        14.5     
 
1885       18.6         8.1        .459       .348         7.5         3.4        14.8     
1886       18.9         8.4        .489       .375         7.1         3.4        15.4     
1887       18.9         8.6        .505       .371         6.5         3.5        16.0     
1888       19.2         8.6        .489       .319         5.6         3.3        15.3     
1889       20.2         8.6        .461       .271         5.6         3.1        12.6     
 
1890       21.4         8.7        .455       .243         7.4         2.9         9.4     
1891       21.4         8.7        .467       .223         8.5         2.8         7.7     
1892       20.7         8.6        .477       .225         8.9         2.6         7.6     
1893       21.0         8.6        .484       .235        11.5         2.3         7.3     
1894       22.8         8.8        .497       .236        14.1         2.1         6.3     
 
1895       24.4         9.2        .513       .246        15.4         2.1         5.7     
1896       25,0         9.4        .527       .268        16.3         2.1         5.9     
1897       25.3         9.4        .539       .286        17.8         2.0         6.2     
1898       25.7         9.3        .549       .303        19.5         2.0         6.2     

1899       25.8         9.4        .551       .323        18.5         1.8         6.3     
 
1900       25.4         9.6        .555       .338        17.0         1.6         6.4     
1901       25.5        10.1        .561       .337        19.8         1.5         5.8     
1902       27.2        10.6        .572       .333        23.0         1.5         5.0     
1903       28.4        10.6        .595       .333        23.8         1.5         4.8     
1904       28.6        10.6        .620       .345        25.2         1.4         5.0     
 
1905       29.5        10.6        .668       .386        26.7         1.4         4.9     
1906       32.9        11.1        .733       .469        28.1         1.5         4.4     
1907       38.5        12.1        .791       .555        29.6         1.5         3.8     
1908       41.1        13,0        .859       .584        30.9         1.6         3.1     
1909       38.3        13.5        .916       .590        32.7         1.7         3.1     
 
1910       33.5        13.4        .953       .622        33.9         1.9         4.0     
1911       32.5        13.5       1.016       .656        33.0         1.8         5.4     
1912       34.8        13.8       1.060       .702        31.3         1.7         6.2     
1913       35.1        13.9       1.055       .746        30.9         1.7         6.3     
___________________________________________________________________________________________ 

 



  
 

 
Summary Table H.1 (continued) 
 
___________________________________________________________________________________________ 

 
           (42)        (43)        (44)        (45)        (46)        (47)        (48) 
                                        Apparel (continued)                               . 
         F.t.g.(c.)                Felt caps and hats                    Straw hats       . 
          Maint.      .Wool        Wool        Wool         Fur 
         (million      felt        caps        hats        hats         Hats       Braid  
         1911 lire   (thousand   (million    (million    (million    (million   (thousand  
         v. added)     tons)       units)     units)      units)      units)       tons)   
                                                                            
code:      hbb01       hbc01       hbc02       hbc03       hbc04       hbc05       hbc06   
source:   h20c15      h21c01      h21c02      h21c03      h21c04      h21c05      h21c08   
note:       (k)         (l)         (l)         (l)         (m)         (m)         (m)    
___________________________________________________________________________________________ 

 
1861        8.3          .98         .75        8.48        1.36        8.96         .92 
1862        8.5         1.00         .76        8.64        1.43        9.24         .90  
1863        8.6          .98         .75        8.83        1.53        9.57        1.02  
1864        8.7          .99         .80        9.21        1.49        9.62        1.04  
                                                                

1865        8.9         1.04         .84        9.70        1.60       10.07        1.01  
1866        9.0         1.03         .81        9.51        1.47        9.36         .93  
1867        9.0         1.08         .87       10.30        1.57        9.78        1.04  
1868        9.2          .99         .82        9.61        1.52        9.34        1.01  
1869        9.5         1.00         .88       10.16        1.56       10.15         .99  
                                                                  
1870        9.8          .93         .85        9.54        1.40       12.30        1.09  
1871        9.8          .90         .82        9.37        1.47       12.32        1.31  
1872        9.9          .92         .86        9.75        1.53       12.80        1.36  
1873       10.0          .96         .89       10.20        1.57       13.17        1.35  
1874       10.2          .95         .89       10.10        1.53       13.22        1.54  
                                                                
1875       10.5         1.00         .94       10.63        1.62       12.80        1.57  
1876       10.9         1.03         .98       11.06        1.66       14.19        1.55  
1877       11.2         1.04         .98       11.12        1.66       14.65        1.57  
1878       11.5         1.06         .95       10.64        1.60       16.90        1.75  
1879       11.5         1.07         .95       10.44        1.54       15.02        1.69  
                                                                
1880       11.4         1.07         .98       10.81        1.62       17.53        1.92  
1881       11.3         1.21        1.09       12.07        1.83       19.05        2.13  

1882       11.7         1.13        1.05       11.62        1.75       16.48        2.16  
1883       12.1         1.22        1.11       12.19        1.86       13.93        1.94  
1884       12.9         1.37        1.22       13.56        2.02       15.63        2.00  
                                                                 
1885       13.7         1.46        1.29       14.40        2.18       16.68        1.93  
1886       14.7         1.53        1.29       14.44        2.20       17.54        2.36  
1887       15.3         1.57        1.39       15.52        2.37       18.08        2.31  
1888       15.8         1.61        1.31       14.54        2.13       17.81        2.25  
1889       16.1         1.62        1.32       14.74        2.13       16.70        2.02  
                                                                    
1890       16.4         1.67        1.35       15.06        2.14       18.82        1.92  
1891       16.6         1.70        1.35       15.17        2.23       16.93        1.70  
1892       16.7         1.68        1.33       15.25        2.36       16.39        1.88  
1893       16.7         1.79        1.36       15.88        2.66       17.89        2.24  
1894       16.8         1.76        1.35       15.62        2.56       18.33        2.29  
                                                                
1895       16.9         1.87        1.50       16.89        2.73       19.33        2.57  
1896       17.2         1.87        1.46       17.12        2.93       19.39        2.99  
1897       17.6         2.03        1.52       17.44        3.13       17.31        2.90  
1898       18.1         1.95        1.46       16.90        3.35       16.77        3.15  

1899       18.6         2.05        1.58       17.71        4.13       18.88        3.49  
                                                                 
1900       19.0         2.03        1.53       17.78        3.72       20.15        3.69  
1901       19.1         2.29        1.71       19.79        3.57       21.15        3.16  
1902       19.2         2.44        1.75       20.87        3.70       22.96        3.30  
1903       19.5         2.42        1.76       20.62        3.78       23.75        3.91   
1904       19.9         2.47        1.79       20.88        4.10       22.96        4.10   
                                                                 
1905       20.2         2.51        1.77       21.87        4.40       22.74        3.84   
1906       20.7         2.70        2.04       23.82        4.84       26.44        4.38   
1907       21.6         2.94        2.17       25.61        5.38       30.52        5.03   
1908       23.0         3.12        2.35       26.60        5.89       28.12        3.26   
1909       24.7         3.20        2.72       27.05        6.28       27.89        4.32   
                                                                  
1910       26.2         3.40        3.58       28.12        6.60       28.05        4.29   
1911       27.1         3.59        3.99       28.34        6.07       29.40        3.81   
1912       27.4         3.97        3.46       32.56        6.07       31.80        3.47   
1913       27.6         4.10        4.23       33.59        5.56       31.40        2.44   
___________________________________________________________________________________________ 



  
 

 

Summary Table H.1 (continued) 
 
___________________________________________________________________________________________ 

 
           (49)        (50)        (51)        (52)        (53)        (54)        (55) 
                                             Leather                                      . 
                                     New production                           .   Maint.  . 
                      .         Other l.g.      Fur     Hair/feath.              Footwear 
         Footwear     Gloves     (million    products    (million     Leather    (million    
         (million    (million    1911 lire   (thousand   1911 lire   (thousand   1911 lire 
          pairs)      pairs)     v. added)      tons)    v. added)      tons)    v. added) 
                                                                            
code:      hca01       hca02       hca03       hca04       hca05       hca06       hcb01   
source:   h25c01      h25c03      h25c04      h25c05      h25c06      h25c07      h25c02   
note:       (n)         (o)         (o)         (o)         (o)         (p)         (n)    
___________________________________________________________________________________________ 

 
1861        8.380       2.951       8.53         .189       2.72       15.173      58.54 
1862        8.459       3.152       8.59         .192       2.76       15.436      58.53 
1863        8.558       3.218       8.79         .198       2.85       15.671      59.52 
1864        8.728       3.297       8.92         .195       2.85       15.819      61.39 
 

1865        9.184       3.346       9.12         .198       2.91       16.673      64.56 
1866        9.682       3.382       7.30         .176       2.59       17.247      69.01 
1867        9.708       3.476       6.81         .172       2.57       17.643      69.58 
1868       10.105       3.874       8.22         .170       2.76       18.616      71.13 
1869        9.942       4.109       9.03         .193       3.08       17.791      69.98 
 
1870       10.126       3.943       8.68         .177       2.87       18.407      71.22 
1871       10.129       4.368      10.07         .188       3.46       19.336      70.11 
1872        9.789       5.051       8.93         .197       3.62       19.588      68.90 
1873        9.727       4.077       8.98         .188       3.45       18.361      68.30 
1874        9.806       3.760       8.86         .176       3.75       18.590      68.96 
 
1875       10.076       4.730       9.34         .195       3.70       19.207      70.86 
1876       10.386       5.946       9.30         .192       3.60       18.944      73.12 
1877       10.582       6.229       9.56         .194       3.72       19.433      74.48 
1878       10.760       5.884       9.00         .186       3.59       19.797      75.69 
1879       10.856       4.853       9.23         .190       3.27       20.153      76.67 
 
1880       11.205       6.478       9.75         .205       3.31       21.013      78.90 
1881       11.288       6.257      11.00         .229       3.38       20.919      79.58 

1882       11.319       6.920      10.60         .218       3.22       21.034      79.76 
1883       11.485       6.603      11.26         .234       3.14       21.292      80.88 
1884       11.964       6.600      12.06         .242       3.52       22.229      84.28 
 
1885       12.454       6.615      13.00         .261       3.86       22.838      87.79 
1886       12.905       6.757      13.26         .268       4.14       23.662      90.97 
1887       12.855       7.090      14.01         .288       4.39       23.738      90.87 
1888       13.014       7.099      12.35         .254       3.53       23.986      91.79 
1889       13.107       7.033      11.86         .235       3.37       23.720      92.48 
 
1890       13.381       6.178      11.93         .232       3.44       24.563      94.42 
1891       13.369       6.312      11.97         .231       3.25       24.614      94.15 
1892       13.068       5.911      11.92         .233       3.65       24.142      92.27 
1893       12.911       6.174      12.18         .245       3.78       24.194      90.86 
1894       13.154       5.967      12.01         .241       3.64       24.779      92.07 
 
1895       13.333       6.312      12.72         .253       4.60       25.074      93.32 
1896       13.480       6.704      13.03         .264       3.88       25.471      94.41 
1897       13.162       5.515      13.26         .268       3.63       24.756      92.43 
1898       13.255       5.786      13.05         .277       4.33       25.017      92.69 

1899       13.290       6.242      13.53         .289       5.05       25.052      92.82 
 
1900       13.600       6.511      13.53         .295       4.65       25.534      95.39 
1901       13.827       6.453      14.51         .298       3.58       26.226      97.28 
1902       13.859       6.357      14.63         .282       2.67       25.745      98.07 
1903       13.965       6.144      14.71         .303       3.03       25.958      98.51 
1904       14.014       6.178      14.92         .308       3.21       25.950      98.69 
 
1905       14.182       6.460      14.89         .325       3.70       26.289      99.55 
1906       14.327       6.866      16.13         .371       3.96       26.447     101.09 
1907       14.576       7.470      17.95         .447       4.34       27.187     103.42 
1908       14.723       9.138      19.05         .437       3.24       27.174     105.10 
1909       14.565       9.554      20.52         .452       3.13       27.254     105.46 
 
1910       14.297      10.464      23.79         .469       3.60       27.133     105.07 
1911       13.993      10.954      26.24         .495       4.94       26.941     105.57 
1912       14.029      11.313      25.89         .520       6.59       26.799     106.33 
1913       13.940      11.633      22.97         .536       6.81       27.062     106.63 
___________________________________________________________________________________________ 



  
 

 

Summary Table H.1 (continued) 
 

 
NOTES 
 
 
(a)  The production of cotton goods is estimated from the apparent consumption of domestic 
and imported raw materials.  To capture quality change, and the attendant variation in 
processing per unit of weight, production is measured by the length of the yarn spun and 
woven. 
 
(b)  The production of domestic clean virgin wool is calculated from the domestic clip, 
itself estimated by extrapolating two herd-census benchmarks as a function of the relative 
yield in herding and in cultivation.  The production of foreign clean virgin wool is 
calculated from the net imports of greasy wool.  The production of reclaimed wool is 
estimated as a simple trend that is consistent with the occasional evidence on the industry's 
stock of equipment. 
 
(c)  The production of wool products is estimated, allowing for international trade, assuming 
constant shares in aggregate final consumption for covers and rugs on the one hand, and 
woolen and worsted cloths together on the other.  The further disaggregation between woolens 
and worsteds (and between carded and combed wool) is based on benchmark evidence on the 

relative numbers of spindles working carded wool into woolen yarn and combed wool into 
worsted yarn. 
 
(d)  The production of silk cloth, here expressed in all-silk equivalent, is estimated by 
interpolating benchmark estimates based on the number of looms; the estimates for the 
corresponding intermediates are then obtained by working back through the production 
sequence.   
 
(e)  The production of processed silk waste is estimated back from the apparent consumption 
of dyed waste in the production of mixed silk cloths. 
 
(f)  The production of jute goods is estimated from the apparent consumption of the imported 
raw material. 
 
(g)  The industrial production of linen goods is estimated by interpolating the available 
benchmark flax-production figures, deducting a constant share of the resulting supply of raw 
fiber to allow for household (non-market) processing, and then working forward through the 
production sequence. 
 
(h)  Aggregate hemp consumption is estimated by extrapolating the few available benchmarks on 

the basis of a plausible index of the consumption of fibers for household and industrial 
uses, and deducting the consumption of competing fibers.  The industrial production of hemp 
goods is estimated back from aggregate consumption, reduced by a constant share of estimated 
household consumption to allow for household (non-market) processing; rope and cloth are 
separated on the assumption that ropes represented a constant share of estimated industrial 
consumption. 
 
(i)  The production of artificial silk yarn is estimated from direct evidence on the 
industry's early history; that of cloth, from the apparent consumption of yarn. 
 
(j)  The production of finished textile goods (clothing, linen) is estimated from the 
apparent consumption of cloth, deducting plausible fiber-specific shares attributed to 
household (non-market) processing.  Hemp goods are measured in industrial-goods equivalent. 
 
(k)  The maintenance of textile goods is estimated from the labor force in 1911, and 
extrapolated with a moving cumulation of past textile purchases. 
 
(l)  The production of wool felt (including hat felt), caps and hats is estimated on the 
assumption that the final consumption of wool caps, hats, and other felts represented a 
constant share of total wool consumption.  All internationally traded felt is assumed to be 

wool felt. 
 
(m)  The production of fur hats (from the pelt, assuming negligible international trade in 
fur felt), straw hats, and straw braid is estimated on the assumption that the final 
consumption of fur hats and straw hats moved as a weighted sum of wool and silk consumption. 
 
(n)  The shoe production and maintenance estimates are derived together:  they extrapolate 
1913 benchmarks to the five census years, allowing reasonable productivity growth, and then 
interpolate these figures using a wool-consumption index, corrected for changes in relative 
prices, to track current purchases. 
 
(o)  The production of gloves, other leather products, fur products, and hair and feather 
products are all based on a 1911 benchmark derived using the 1937 census, extrapolated, 
allowing for international trade, on the assumption that final consumption moved as a 
(variously) weighted sum of wool and silk consumption. 
 
(p)  Leather production is that implied by the estimated production of leather goods, 
allowing for international trade. 
 



  
 

Summary Table H.2 
The textile, apparel and leather industries:  value added in 1911 

 

 
1.  By product or activity 
___________________________________________________________________________________________ 

 
 (1)           (2)                          (3)                     (4)      (5) 
      Physical series                      Value                 Total value added 
series                                     added                  million   series 
 code         product                     per unit                 lire      code 
___________________________________________________________________________________________ 

 
TEXTILES 
 
Cotton 
haa01   cotton yarn                  12.620 lire/million meters    73.448   haa01v 
haa02   cotton cloth                 20.680 lire/million yarn m.  112.499   haa02v 
 
Wool 
hab01   clean v. wool, domestic      25.300 lire/ton                 .298   hab01v 
hab02   clean v. wool, foreign       32.400 lire/ton                 .099   hab02v 
hab03   reclaimed wool              225.000 lire/ton                3.929   hab03v 

hab04   carded wool                 160.000 lire/ton                4.422   hab04v 
hab05   combed wool                 450.000 lire/ton                3.249   hab05v 
hab06   woolen yarn                 400.000 lire/ton                9.137   hab06v 
hab07   worsted yarn                900.000 lire/ton               12.654   hab07v 
hab08   covers, rugs                700.000 lire/ton                1.107   hab08v 
hab09   woolen cloth              1,400.000 lire/ton               26.746   hab09v 
hab10   worsted cloth             2,000.000 lire/ton               25.220   hab10v 
 
Silk 
hac01   dried cocoons               500.000 lire/ton                9.405   hac01v 
hac02   reeled silk               7,600.000 lire/ton               45.410   hac02v 
hac03   thrown silk               4,000.000 lire/ton               16.060   hac03v 
hac04   dyed silk                 5,000.000 lire/ton                8.060   hac04v 
hac05   silk cloth               15,800.000 lire/ton               34.444   hac05v 
hac06   combed waste              2,000.000 lire/ton                4.138   hac06v 
hac07   spun waste                3,900.000 lire/ton                5.238   hac07v 
hac08   dyed waste                5,000.000 lire/ton                2.545   hac08v 
 
Jute 
had01   combed jute, tow             61.000 lire/ton                2.178   had01v 

had02   jute yarn                    51.000 lire/ton                1.811   had02v 
had03   jute cloth                  128.000 lire/ton                4.506   had03v 
 
Linen 
hae01   combed flax                 112.000 lire/ton                 .179   hae01v 
hae02   tow                          51.000 lire/ton                 .102   hae02v 
hae03   linen yarn                  700.000 lire/ton                2.870   hae03v 
hae04   linen cloth                 750.000 lire/ton                6.225   hae04v 
 
Hemp 
haf01   combed hemp                 116.000 lire/ton                1.612   haf01v 
haf02   tow                          50.000 lire/ton                1.260   haf02v 
haf03   hemp yarn                   159.000 lire/ton                3.880   haf03v 
haf04   rope                        120.000 lire/ton                1.392   haf04v 
haf05   hemp cloth                  300.000 lire/ton                2.040   haf05v 
 
Artificial silk 
hag01   artificial silk yarn      6,500.000 lire/ton                 .748   hag01v 
hag02   artificial silk cloth     7,200.000 lire/ton                1.390   hag02v 
 

 
 
APPAREL 
 
Finished textile goods 
New production 
hba01   cotton                    2,250.000 lire/ton               73.209   hba01v 
hba02   wool                      4,000.000 lire/ton               53.960   hba02v 
hba03   all-silk                 27,500.000 lire/ton               27.934   hba03v  
hba04   mixed silk               20,000.000 lire/ton               13.127   hba04v 
hba05   jute                         70.000 lire/ton                2.312   hba05v 
hba06   linen                     1,750.000 lire/ton                3.159   hba06v 
hba07   hemp                        300.000 lire/ton                1.607   hba07v 
           
Maintenance 
hbb01v  finished textile goods                                     27.100   hbb01v 
 



  
 

Summary Table H.2 (continued) 

 
 

1.  By product or activity (continued) 
___________________________________________________________________________________________ 

 
 (1)           (2)                          (3)                     (4)      (5) 
      Physical series                      Value                 Total value added 
series                                     added                  million   series 
 code         product                     per unit                 lire      code 
___________________________________________________________________________________________ 

 
APPAREL (continued) 
 
Hats 
hbc01   wool felt                 1,900.000 lire/ton                6.821   hbc01v 
hbc02   wool caps                      .330 lire/unit               1.317   hbc02v 
hbc03   wool hats                      .500 lire/unit              14.170   hbc03v 
hbc04   fur hats                      2.400 lire/unit              14.568   hbc04v 
hbc05   straw hats                     .663 lire/unit              19.492   hbc05v 
hbc06   straw braid               3,000.000 lire/ton               11.430   hbc06v 
 
 

 

LEATHER 
New production 
hca01   footwear                      9.575 lire/pair             133.983   hca01v 
hca02   gloves                        1.400 lire/pair              15.336   hca02v 
hca03v  other leather products                                     26.240   hca03v 
hca04   fur products             16,000.000 lire/ton                7.920   hca04v 
hca05v  hair and feather prod.                                      4.940   hca05v           
  
hca06   leather                   1,330.000 lire/ton               35.832   hca06v 
 

Maintenance 
hcb01   footwear                                                  105.570   hcb01v 
___________________________________________________________________________________________ 
 
 
 

 
2.  By industry 
___________________________________________________________________________________________ 

 
   (1)           (2)                        (3)                  (4) 
                                        Value added  
  Code        Industry                 (million lire)      Component series 
___________________________________________________________________________________________ 

 
TEXTILES 
 
haav          cotton                      185.948          haa01v--haa02v 
habv          wool                         86.860          hab01v--hab10v 
hacv          silk                        125.300          hac01v--hac08v 
hadv          jute                          8.494          had01v--had03v 
haev          linen                         9.376          hae01v--hae04v 
hafv          hemp                         10.184          haf01v--haf05v 
hagv          artificial silk               2.137          hag01v--hag02v 
 
 
APPAREL 
New production 
hbav          finished textile goods      175.307          hba01v--hba07v 

hbcv          hats                         67.798          hbc01v--hbc06v 
 
Maintenance 
hbbv          finished textile goods       27.100          hbb01v 
 
 
LEATHER 
New production 
hcav          leather, finished goods      224.250         hca01v--hca06v 
 
Maintenance 
hcbv          footwear                     175.307         hcb01v 
___________________________________________________________________________________________ 

 
 



  
 

Summary Table H.2 (continued) 

 
 

3.  By industry group 
___________________________________________________________________________________________ 

 
   (1)           (2)                        (3)                  (4) 
                                        Value added  
  Code     Industry group              (million lire)      Component series 
___________________________________________________________________________________________ 

 
 
hav        textiles                       428.298          haav--hagv 
 
hbv        apparel                        270.205          hbav--hbcv 
             new production               243.105          hbav, hbcv 
             maintenance                   27.100          hbbv 
 
hcv        leather                        329.820          hcav--hcbv 
             new production               224.250          hcav 
             maintenance                  105.570          hcbv 
___________________________________________________________________________________________ 

 

 
Note to Panel 1:  the disaggregated new-production value added series identified in col. 5 
are the physical series identified in col. 1, weighted by the unit value added estimates in 
col. 3.  The latter are variously obtained from evidence on output prices and per-unit raw 
material costs, or on direct evidence of processing costs. 
 
Note to Panels 2 and 3:  the aggregate value added series identified in col. 1 are simple 
sums of the component series identified in col. 4. 
 
Note to Panel 3:  maintenance is here separated out, in order to facilitate its transfer to 
the services sector, as in the standard national accounts. 
 
 



  
 

Summary Table H.3 
The textile, apparel and leather industries:  value added at 1911 prices, 1861-1913 

(million lire) 

 
___________________________________________________________________________________________ 

 
            (1)       (2)       (3)       (4)       (5)       (6)       (7)       (8) 
                                            Textiles                                  . 
 
                                                                    Artificial 
          Cotton     Wool      Silk      Jute      Linen     Hemp      silk      Total 
                                                              
code:      haav      habv      hacv      hadv      haev      hafv      hagv       hav 
___________________________________________________________________________________________ 

 
1861       17.102    20.034    41.708      .026    18.081    25.076      .000   122.027   
1862       12.542    20.695    38.746      .026    18.930    26.574      .000   117.511   
1863       12.047    19.826    39.592      .026    20.750    28.841      .000   121.082   
1864       13.712    20.858    34.585      .026    22.567    27.596      .000   119.345   
 
1865       16.906    21.926    28.554      .026    21.048    25.851      .000   114.309   
1866       17.112    22.883    33.179      .026    19.680    24.292      .000   117.172   
1867       17.859    24.132    33.304      .038    18.606    23.421      .000   117.359   

1868       18.273    24.413    33.916      .038    18.756    22.523      .000   117.919   
1869       19.559    25.462    37.923      .051    19.361    22.192      .000   124.549   
 
1870       18.525    25.972    42.240      .051    19.061    22.585      .000   128.433   
1871       18.273    24.903    53.151      .051    19.511    24.068      .000   139.956   
1872       18.192    26.298    51.981      .082    19.431    23.878      .000   139.861   
1873       23.257    27.999    52.375      .126    19.956    23.630      .000   147.343   
1874       26.874    29.068    51.699      .174    19.661    21.342      .000   148.820   
 
1875       25.083    29.475    53.737      .187    19.886    20.313      .000   148.681   
1876       23.832    31.014    42.936      .216    19.576    19.938      .000   137.512   
1877       25.290    32.191    36.651      .221    19.656    20.922      .000   134.932   
1878       23.429    30.769    46.532      .234    19.736    22.193      .000   142.892   
1879       23.061    31.436    42.537      .276    19.361    23.130      .000   139.801   
 
1880       25.059    31.804    52.108      .428    19.511    21.591      .000   150.500   
1881       30.572    32.826    62.124      .485    20.781    19.303      .000   166.091   
1882       36.784    32.956    57.983      .771    20.861    16.335      .000   165.691   
1883       41.859    33.599    61.770     1.043    20.850    16.123      .000   175.244   
1884       40.366    37.176    61.312     1.029    21.450    15.256      .000   176.589   

 
1885       46.280    39.702    61.351     1.286    20.850    15.911      .000   185.379   
1886       47.955    40.933    65.805     1.115    20.631    15.911      .000   192.350   
1887       49.172    43.232    70.507     1.271    21.242    17.331      .000   202.753   
1888       62.790    42.477    75.698     1.239    20.157    17.343      .000   219.702   
1889       68.612    42.099    74.617     1.192    18.875    15.346      .000   220.740   
 
1890       80.106    42.985    73.864     1.947    18.108    12.343      .000   229.352   
1891       79.818    43.202    74.327     2.470    17.415    10.856      .000   228.089   
1892       77.992    43.625    72.624     1.886    16.642    10.994      .000   223.763   
1893       81.781    45.113    74.142     3.170    14.737    10.461      .000   229.403   
1894       96.938    45.796    82.809     3.645    13.664     8.746      .000   251.598   
 
1895      108.674    49.925    82.724     3.848    13.501     8.312      .000   266.983   
1896      112.715    51.745    83.184     4.219    12.803     8.815      .000   273.482   
1897      118.467    53.752    81.147     4.361    12.324     8.691      .000   278.743   
1898      127.353    52.376    88.171     5.355    11.545     8.560      .000   293.360   
1899      133.221    56.111    96.132     4.960    10.939     9.000      .000   310.363   
 
1900      129.639    55.991    99.831     3.850     9.189     9.988      .000   308.488   

1901      130.694    60.823   109.375     5.056     8.867     8.986      .000   323.801   
1902      144.221    63.885   107.923     6.173     9.016     7.925      .000   339.142   
1903      155.003    63.754   102.193     5.473     8.248     7.865      .000   342.536   
1904      158.126    66.234   111.176     6.390     7.637     8.810      .000   358.372   
 
1905      162.294    65.114   120.430     6.617     7.932     8.479      .022   370.888   
1906      179.782    69.464   129.608     7.271     7.555     8.058      .411   402.149   
1907      214.691    75.504   127.793     7.767     7.678     7.364     1.139   441.935   
1908      220.674    82.856   124.174     7.243     7.303     6.366     1.478   450.093   
1909      208.237    85.632   131.001     8.078     9.101     6.980     1.280   450.310   
 
1910      188.349    85.573   130.212     8.364    10.068     8.199     2.256   433.021   
1911      185.948    86.860   125.300     8.494     9.376    10.184     2.137   428.298   
1912      217.204    92.128   135.739     8.457     8.646    10.780     2.224   475.178   
1913      219.672    92.404   129.897     9.343     9.061    11.129     3.401   474.908  
___________________________________________________________________________________________ 

 



  
 

Summary Table H.3 (continued) 
 
 

 
___________________________________________________________________________________________ 

 
            (9)      (10)      (11)      (12)      (13)      (14)      (15)      (16) 
                             Apparel                                 Leather             . 
             New production              Maint.    Total      New      Maint.  . Total 
          Fin. tex.                     Fin. tex.           produc-    Foot- 
           goods     Hats     Total      goods               tion      wear 
 
code:      hbav      hbcv                hbbv       hbv      hcav      hcbv       hcv  
___________________________________________________________________________________________ 

 
1861       69.891    18.314    88.205     8.323    78.214   118.824    58.54    177.364 
1862       67.887    18.729    86.616     8.460    76.347   120.360    58.53    178.890 
1863       67.322    19.601    86.923     8.598    75.920   122.098    59.52    181.618 
1864       69.331    19.824    89.155     8.739    78.070   124.116    61.39    185.506 
 
1865       70.897    20.650    91.546     8.883    79.780   129.994    64.56    194.554 
1866       70.390    19.503    89.893     9.029    79.419   133.084    69.01    202.094 
1867       69.647    20.861    90.508     9.018    78.665   133.418    69.58    202.998 

1868       70.758    19.827    90.585     9.227    79.985   140.638    71.13    211.768 
1869       72.316    20.714    93.030     9.478    81.794   139.807    69.98    209.787 
 
1870       71.869    21.602    93.471     9.758    81.627   141.340    71.22    212.560 
1871       71.830    22.292    94.122     9.799    81.629   145.355    70.11    215.465 
1872       74.198    23.145    97.343     9.876    84.074   142.555    68.90    211.455 
1873       77.219    23.767   100.987     9.958    87.177   138.702    68.30    207.002 
1874       79.094    24.206   103.299    10.243    89.337   139.307    68.96    208.267 
 
1875       79.826    24.610   104.436    10.484    90.310   144.805    70.86    215.665 
1876       80.057    25.852   105.909    10.864    90.921   148.938    73.12    222.058 
1877       79.632    26.266   105.899    11.209    90.841   152.273    74.48    226.753 
1878       78.246    27.942   106.189    11.518    89.764   153.161    75.69    228.851 
1879       77.515    26.291   103.805    11.533    89.048   153.084    76.67    229.754 
 
1880       81.388    29.032   110.420    11.405    92.793   160.644    78.90    239.544 
1881       87.961    32.106   120.066    11.340    99.301   162.709    79.58    242.289 
1882       92.420    29.910   122.330    11.670   104.090   163.351    79.76    243.111 
1883       96.007    28.299   124.306    12.140   108.147   165.675    80.88    246.555 
1884      100.424    30.996   131.420    12.869   113.293   172.812    84.28    257.092 

 
1885      104.828    32.481   137.309    13.742   118.570   179.919    87.79    267.709 
1886      108.315    34.542   142.857    14.676   122.991   186.184    90.97    277.154 
1887      109.640    35.807   145.447    15.284   124.924   187.592    90.87    278.462 
1888      108.040    34.431   142.471    15.814   123.854   186.393    91.79    278.183 
1889      107.270    33.128   140.398    16.103   123.373   185.883    92.48    278.363 
 
1890      108.529    34.522   143.052    16.359   124.888   188.523    94.42    282.943 
1891      107.834    32.937   140.772    16.590   124.424   188.498    94.15    282.648 
1892      106.133    33.426   139.559    16.746   122.879   184.808    92.27    277.078 
1893      106.902    36.755   143.657    16.727   123.629   184.324    90.86    275.184 
1894      111.453    36.766   148.219    16.774   128.227   186.765    92.07    278.835 
 
1895      117.057    39.571   156.627    16.947   134.004   191.217    93.32    284.537 
1896      120.197    41.452   161.649    17.247   137.444   193.467    94.41    287.877 
1897      121.606    40.767   162.373    17.586   139.192   187.851    92.43    280.281 
1898      122.712    41.245   163.958    18.125   140.837   190.102    92.69    282.792 
1899      123.454    46.171   169.625    18.642   142.096   192.514    92.82    285.334 
 
1900      123.366    46.609   169.976    19.049   142.415   196.196    95.39    291.586 

1901      125.827    46.881   172.707    19.118   144.945   199.166    97.28    296.446 
1902      131.608    49.651   181.259    19.181   150.789   197.653    98.07    295.723 
1903      135.104    52.037   187.141    19.476   154.580   199.429    98.51    297.939 
1904      136.204    53.086   189.290    19.883   156.087   200.405    98.69    299.095 
 
1905      140.738    53.445   194.183    20.208   160.946   203.591    99.55    303.141 
1906      154.084    59.999   214.082    20.716   174.800   207.994   101.09    309.084 
1907      173.682    67.344   241.026    21.611   195.293   215.624   103.42    319.044 
1908      185.845    62.563   248.409    22.989   208.834   219.189   105.10    324.289 
1909      183.143    67.026   250.169    24.731   207.874   219.965   105.46    325.425 
 
1910      174.471    69.009   243.480    26.193   200.664   222.524   105.07    327.594 
1911      175.307    67.798   243.105    27.100   202.407   224.250   105.57    329.820 
1912      183.497    71.026   254.523    27.424   210.921   226.609   106.33    332.939 
1913      185.247    67.463   252.710    27.562   212.809   224.110   106.63    330.740 
___________________________________________________________________________________________ 

 




