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Abstract

Transaction costs depend on the degree of informationahmstry in trading goods.
This environment provides commitment to certain qualitghman opportunity to earn
quality premium given the degree of asymmetry. A device aheotment to quality
could be inspection and branding either by a trader or matwrier. In the market of raw
silk, the largest export of Japan from the late nineteentiturg, informational asymmetry
between Japan and the Western destinations was seriousestdriMtrading companies
dominated quality control by the mid-1880s. Then, Japaneseufacturers internalized
inspection and branding processes, earned quality prenainchbegan rapid growth.
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Introduction

Transaction costs of impersonal trades, particularly & of using the price mechanism
(Coase (1937)), depend on the degree of asymmetry of intfmmabout items to be traded.
If sellers are motivated to reveal the products’ qualitg tlost accordingly becomes smaller.
If the quality information is seriously asymmetric, no teathe worst equilibrium could be an
outcome.

There are two potential remedies. One is the third partyifigetion. Governance of trade
by the state court could include this function as its part d@nother kind of organization such
as trade association or chamber of commerce could work. eMdhdtate court is supposed
to be equipped with ability of both verification and enforeeof a relevant contract, the
part of verification has been historically taken also by @ievorganizations, or, as in case of
the commercial court in France, the state court sometimbogpdelegates the function to
specific organization (Lemercier (2003)).

The other potential outcome is relational contracting, fama organization in which trad-
ing partners are fixed and pricing is shielded from the maskeh that inside prices do not nec-
essarily synchronize with the market prices in a real-timgi®(Coase (1937) and Williamson
(1985)). Relational transactions and organizations witingasing the probability of the cur-
rent trade to be continued in the next term, provide bothiggrivho maximize long-term
streams of revenue, with incentives for honest trades.

A ramification of such devices for relational contractingoianding, whereby signaling
commitment to certain quality to repeating customers. Whilyers might be impersonal to
the seller, the buyers can observe the history of the brahidhwprovides the seller with incen-
tives to commit to certain quality in order to earn qualitemium (Klein and Leffler (1981)).
From production to consumption, multiple agents can beluadin trades. It is efficient for
the one to establish a brand if she/he can know the qualityralat, and signal it to customers
by the least cost. The agent who minimizes the cost mighttherea manufacturer or a trader.
On the one hand, manufacturers can know and control thetgbgllower costs. On the other
hand, given some fixed cost and thus increasing return oa staktablishment of a brand, a
trader might be able to signal certain quality by smallergimaal costs. Depending on which
effect dominates the other, either the manufacturer ordetrastablishes a brand, such as a
“mis en bouteille au chateau (bottled at the chateau)” baared‘négociant (merchant)” brand
of Bordeaux wines.

The modern silk-reeling was the largest export industryagfah from the 1880s to the
1920s and was the first East Asian modern manufacturing timatréited international mar-
kets. Heterogeneity both in technologies and organizatfon quality control a significant
feature of the silk-reeling industry from the late ninetderentury to the early twentieth cen-
tury. Governance of trades in the market was accordinglgrde. In Italy, third party inspec-
tion managed by the chamber of commerce in the region guedrmjuality of raw silk and
small-medium sized factories remaind dominant. In Chiredihg companies’ brands were
dominant. In Japan, although Western trading companiesids had dominated the export
market until the early 1880s, the manufacturers’ branddugally replaced trading compa-
nies’ ones from the mid-1880s, and firms that establishadalen brands grew world largest



ones. This paper focuses on internalization process ofdbrgrfrom trading companies to
cooperatives of silk-reeling manufacturers and finallynividual manufacturers.

Section 1 first introduces a simple example of modeling bestdblishment and second
overviews an internalization of quality control and brargliof raw silk. Section 2 deals
with internal organizational changes of silk-reeling miacturers during the internalization
process. Section 3 compares the Japanese combination ofatket institution and firm
organization with other types.

1 From trading companies to silk-reeling manufacturers

1.1 An example of organization choice

In this economy, there are the manufacturer who producesitavand sells it to either the
trader or the consumer, the trader who purchases raw silleimtermediate market and sells
it to the consumer, and the consumer who purchases raw aitk éither the manufacturer or
the trader. The consumer does not know the quality of rawisitke market while both the
manufacturer and the trader know it. Then, the manufactundrthe trader can either cheat
the consumer and earn one-shot profit or guarantee certalitygand earn premium paid to
the certain quality from the consumer. Suppose that thetpfatheating is denoted by~ and
that of committing to certain quality by”. Suppose also that it costs the seller who can be
either the trader or the manufacturer unit dogi certify certain quality and that, without the
trader’s quality control, the consumer incurs some costassify raw silk of volatile quality
v to produce it by power looms where&sv] = .

We assume that both the consumer and the seller are riskahant denote the common
discount factop, 0 < § < 1.

Then, suppose that both the consumer and the seller whdes ¢ite manufacturer or the
trader infinitely play a trigger strategy as follows;

1. In the first period: The consumer assumes certified qualégd pays premiuns for
certified quality and the seller sells raw silk with certifigaility ©.

2. From the second period: If sales of raw silk of certifiedliya and payment of pre-
mium 5 have been observed in the all past periods, the seller aellsitk with certified
quality and the buyer pays premium for certified quality. @wise, the consumer does
not pay premium for certified premium and the seller sellssakvof volatile qualityv.

Then, discounted value of expected unit profit stream ofélersvhen cheating in period
t(=2,...,n)is

10 =(@0+B—-0)+IXx(0—0) 4+ % (0-0) =S

Discounted value of expected unit profit stream of the selleen committing to the certified



quality is
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then branding to commit to certain quality with taking cbss the seller’s optimal response.
In other words, the seller is patient or the probability @de being continued in the next
period is high § is sufficiently large), and/or, premium paid for certifiedadjty is high (5 is
sufficiently large), and/or the cost of branding with comment to certain quality is lowd(

is sufficiently small), establishment of a brand of commmin® certain quality is the best
response of the seller. Therefore, commitment to certaalityuand payment of premium
to certified quality is reached as an outcome of sub-gamegezfjuilibrium. Hereafter, we
assume that the condition (1) is satisfied andjetienote the trader’s on-the-path equilibrium
profit andr;, denote the manufacturer’s on-the-path equilibrium profit.

Then, to describe a choice between manufacturer’ brandidgraders’ branding , let us
introduce a simple example. Lgidenote price of raw silk when the consumer purchases it,
denote quantity of traded raw silk,denote premium paid by the buyer for certification of cer-
tain quality,b(¢) denote unit cost of branding denote unit cost of quality improvementyc)
denote quality given input af, o denote premium paid by the buyer to marginal improvement
of quality, andv denote quality of raw silk the trader purchases from the rfaaturer.

The trader purchases raw silk of qualityin the competitive intermediate market. The
valuew is not known to the buyer. So, the trader can earn prengiush certified quality by
branding. Then, the trader’s profit is

2 mr =pq— (04 0(q))qg = (v+B) — (v +b(q)) = Bg— blq)q.

Meanwhile, the manufacturer controls the production pge@nd thus can earn premium
of improved qualityx by inputting cost.. Then, the manufacturer’s profit, is,

(3) T = pq — (c+b(q))q = (av(c) + B)g — (c+b(a))a.
Furthermore, assume that branding needs fixed 8@std
B q>
b(q)=—+—-—=—-1B
(9) . t3p P
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such that the marginal cost of branding is decreasiggdif B2 and increasing if32 < q.

In addition, assume that(c) = ¢7,0 < v < 1, which implies that return on quality
improvement cost is marginally decreasing. Under thisrietdigy, we immediately get three
straightforward implications.

Lemma 1. If premium paid for improved quality is sufficiently largeddar if technology of
guality improvement is sufficiently efficient, then the nfiacturrer’s profitr,, is greater than
the trader’s profitry.

Proof See the Appendix.

Lemma 2. f premium paid for improved quality is sufficiently large @odif technology of
guality improvement is sufficiently efficient, then themptiscale of shipment for the manu-
facturer is greater than that of the trader.

Proof See the Appendix.

Lemma 3. If premium paid for improved quality is greater and/or if kemlogy of quality
improvement is more efficient than the conditionlfemma 1 requires, then marginal return
on production scale is increasing in marginal increase istoof quality improvement.

Proof See the Appendix.

Shortly, as premium paid for quality improved in the manufaag process increases
and/or technology of quality improvement in the manufaatyprocess is improved, the man-
ufacturer’s profit becomes greater than the trader’s prafitl therefore the manufacturer’s
branding becomes socially optimal. In addition, in thatecagptimal scale of the manufac-
turer’s production is greater than the trader’s and thedeog is accelerated with increase in
improvement of the manufacturer’s efficiency and/or prampaid for improved quality.

1.2 Free trade imposed on two East Asian giants

Due to defeat in the Opium War in 1842, The Qing Dynasty of @hiras forced to abandon
state control on international trades and to open five poctading Shanghai under the Treaty
of Nanking with the United Kingdom. Treaties with Westerruntries in 1844 finalized a
legal structure of forced free trades; China was to allowWestern counterparts consular
jurisdiction within concessions in the five treaties spedifin the treaties and the unilateral
most-favored-nation status and to loose tariff autononie fbrced free trades unleashed the
potential of the Chinese traditional silk-reeling indystExport of hand-reeled raw silk from
China to Europe since surged its share in France, the primarket in Europe, reached at
more than 50 percent in the mid-1880s. Combined with maetgaked raw silk, filature,
produced in the Shanghai region, the Chinese dominancantE&mwas remained until 1920s.
Chinese raw silk production is estimated to have grown fréyQ0 tons in 1880 tons to
16,950 tons in 1920, or more than 40 percent increase, wiailiart raw silk production is
estimated to be 2,820 tons and 3,620 tons in the same yedessdhan 30 percent incredse.

1See Nakabayashi (2003), pp. 480-483 (Original source isdban Generale des Douanes et des Contribu-
tions IndirectsTableau general du commerce de la France avec ses colonlies gissances etrangerdzaris:
Impriemerie Nationale/Imprimerie Impriale); and Feder{&997), p. 203.
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The treaty port regime designed by 1844 treaties becamadasthof imposed free trade
in East Asia. Conceding to the US military presence, Japsnaacepted the regime in treaties
with Western counterparts in 1858 and the regime becametigffiein 1859. Since Japan
began trading freely with Western countries in 1859, hageled raw silk had been exported
to France. In the early 1870s the price of raw silk droppedtaerccommodities did, and
then had been decreasing until the middle 1890s. Duringntiaigket-wide downturn, the
Japanese traditional raw silk industry lost a competitideamtage over its Chinese rival in
export markets. While exports of Chinese raw silk to Framoedased during the period of
world-wide decrease in commodities’ prices, Japaneserexpbraw silk diminished. As the
French silk market was largely stagnant for a few years #fierecession in 1882, severely
damaging those peasants engaged in sericulture and halntgre Similarly, the machine
silk-reeling factories, introduced to Japan since the heid@70s, found diminished export
opportunities for their machine-reeled filatures owingte Erench depression.

1.3 Rise of the American modern fabric industry

On the other hand, the American silk fabric industry begadeteelop after the late 1870s, a
growth accelerating in the 1880s. Differences between thieed States and French markets
in institutional details explain the different experiead the industries serving different mar-
kets. In Lyon, the silk fabric industry kept a feature of “flebe specialization” as a luxury
industry using hand-looms until the 1900s and so duringkisod had demanded various
kinds of raw silk from hand-reeled raw silk whose threadsenareven to machine-reeled fi-
lature? Meanwhile, in the American silk fabric industry, a factogstem was established and
power throwing machines and power-looms prevailed rapidipe 1880s. Unlike its French
competitor, the American industry developed by conceimigadn medium-low grade fabrics
for mass consumption. Accordingly, the American induseynadnded non-expensive filature
of even threads in large lots, raw silk suitable to mass pro by power-looms.

Under this change in the international market, the moddkareeling industry of Japan
rose in earnest. This developing industry was led by rawrs#kufacturers in Suwa County
of the Nagano Prefecture in Central Japan. Cooperativeskeafegling manufacturers, the
largest one of which was called Kaimeisha, formed an orgdioiz that incorporated inspec-
tion and branding processes and reflected inspection sesultnprove member factories’
production lines. Led by newly established manufacturerands, the Japanese share of the
United States silk fabric market reached 50 percent by tHeéthe 1880s, 70 percent through
the 1910s, and 80 percent in the 1920s. This successful expanas the first Japanese expe-
rience of economic development produced through an expierttation, an orientation since
followed by various Japanese manufacturing industriesh\gfiasping the US demand, the
output of the Japanese raw silk is estimated to have grown @97 tons in 1873 to 25,335
tons in 1923, or, roughly twenty timésThis growth was achieved not only by expansion, also
by rapid increase in labor productivity, which was natyralécompanied by rapid growth of
real wages in Suwd-{gure 1). Development of the Japanese silk-reeling was not an skpan

2See Duran (1913), pp. 72-77; Rawlley (1919), pp. 66-73; Fed¢1997), p. 77; and Cottereau (1997).
3See Federico (1997), pp. 204-205.



of cottage industry without improvement of labor produityilout was salient modernization
of the industry.

This paper will first address the organization of the Kairnajghe first cooperative which
succeeded in the establishment of its brand by the re-geehnique. There are two impor-
tant points to consider when analyzing the organizatiorstRihe price of raw silk was, like
all other commodities, determined by multiple factors oélify. The pricing of raw silk in
market was mapping multidimensional factors of quality noaanount of money, and thus a
price was a multidimensional function of a multidimensiomaality. Second, internalization
of quality control and signaling the quality into an orgaatian is, by definition, replace-
ment of a partial function of the price mechanism, under Whiwltidimensional valuation
is conducted. By this integration, or, internalizatiore thanufacturers acquire more detailed
information about consumers’ multidimensional prefeeewatching at price movement of its
own brand (Thomas (1995)). In the case of silk-reeling coapess, they established quality
inspection organization and brands certified by their ovapéttions, replacing ones previ-
ously conducted by Western trading companies in the treatyqd Yokohama. That is, it
incorporated a previously external transaction of the mtarK his successful incorporation
of market transactions, with the express purpose of acguinformation on the multidimen-
sional price function of the market, was one of the princigfferts of the silk manufacturers
in Suwa.

2 Internalized qualification

2.1 Internalization by manufacturers’ cooperatives

In the 1880s given their capital constraint, these Japaiaeseries were equipped with only
dozens of basins, and initially produced an amount too stoafieet the level of evenness in
large lots demanded by the US market. As a consequencegihimdustry established coop-
eratives for re-reeling. Re-reeling was literally reelaggin after reeling from each cocoon,
in order to make the raw silk dfy.After re-reeling, raw silk from factories and firms was
shipped cooperatively. By cooperative re-reeling andrsbimt, small manufacturers could
make their shipment larger and their raw silk evener in theesbots. Thus, one important
reason for their following success was this technologidabhatage. However, the pioneering
firms which first introduced the technology into Japan in #te [L870s or early 1880s did not
become dominant. An association of silk manufacturers we&uhe Kaimeisha, introduced
re-reeling system and constructed an innovative orgaaizat 1884. Silk manufacturers in
Suwa specifically, and then, in Japan more broadly, follothede-reeling technique.

The Kaimeisha was established in 1879 for cooperative sipioy the silk-reeling man-
ufacturers. They gathered raw silk produced by small merfdmories, and then shipped
the product to a wholesale commissioned merchant in Yokaharhe wholesaler then sold

4The reeling process is one of drawing silk threads from lolaitecoons and winding them. While in Italy silk
wound could be taken off the reel and shipped immediatepaia high humidity levels raised the possibility
that once-reeled threads would stick to each other. AcngtgiJapanese raw silk had to be wound again on a
second, larger reel for drying and conditioning.



the raw silk to Western trading companies. After it bougletitiaw silk from wholesalers, the
Western trading company classified the raw silk from No. 1 ¢o 8| re-packed it, and put its
own chop (trademark) on it. These trading companies theareeghthe raw silk as its private
brand to Europe.

However, in 1882 Japanese silk manufacturers faced a renesd-rance. By this reces-
sion Kaimeisha also made a loss and so sought to redirectetkyorts to the US silk fabric
market> Although export to the US market required the manufactut@nseet the higher
standard of thread evenness demanded in that market, mahg pfocedures at Yokohama
remained the same; the raw silk was inspected, classifieskdoby Western trading compa-
nies, and then exported to the United States as the tradimpaies’ brands, which were
called “private chops” in the New York mark&t.

Establishing a brand, the seller could acquire informagioout marginal increase in price
due to marginal improvement of quality as well as could earality premium accompanied
with commitment to certain quality. Thus the agent has bettessary information and incen-
tives to improve and commit to quality (Thomas (1995)). Tkiat of agent in this case was
Western trading companies. Manufacturers in the hintdrthas lacked both the information
and the incentives to improve the quality in the correctaios guided by the price function
in New York. This was what was seriously felt by manufactsirefr Kaimeisha before 1884.
Letters with shipment from Kaimeisha to the wholesaler gtofmma, Ryohei Tomura, tell
the point!

[Letter with the 1st shipment. from Kaimeisha to Ryohei Teajuuly 19, 1879]
For classification of raw silk of individual manufacturerben sold (to Western
trading companies), a card is inserted to each unit (2.8gkdlms), and so, when
inspected (by Western trading companies), for No.1, No®23&rplease pull out
each card, and bundle cards of No.1 together and seal theaseptlo the same for
No.2 and No. 3 and please send them to us. Even when raw silkeyeated (by
the Western trading companies), please do the same forfdasen into No.1,
No.2, and No. 3, seal them and send them to us, but, if foresgléestern trading
companies) did not classify raw silk, we would like you tosdy it, quote price
differences for No.1 and No.2, and send them to us.

Thus, Kaimeisha totally depended on inspections by Westading companies for quality
control and for distribution of proceeds.

[Letter with 11th shipment, from Kaimeisha to Ryohei Tomukiovember 4,
1879]

The other day, . ., while all boxe& were sold as No.1, member manufacturers
complain that there should be good or bad raw silk which shbaldifferentiated

SNakabayashi (2003), p. 169.

6See Duran (1913), pp. 105-106.

"“Oguchi Keiko Ke monjo (Archives of Keiko Oguchi),” held byokohama Archives of History.
81 box of raw silk is 37.5 kilograms.



into No.1 or 2 in the boxes sold, by which managerial manufacs are trou-
bled, and therefore, hereafter, when selling in such a waywauld like you to
roughly classify raw silk into No.1 and 2, stamp classes odssaand send them
to us. There were no classification for 1st, 2nd and 3rd shipnvehich natu-
rally induced quality worse, and thus, though we understaigicostly to you,
please classify raw silk into as many classes as possilde,ttember manufac-
turers should make effort to improve quality. We would likeuyto accept this
and handle it.

A few important points are reported in this letter. Firsgsdification of raw silk was directly
linked to quality control as incentives through distrilautiof proceeds, which depended on
classification. Second, classification was still completeanaged by Western trading com-
panies, and otherwise, manufacturers requested the vah@led Yokohama to do so. Third,
without having its own brand, manufacturers could not res how the quality they pro-
duced was valued in the market.

After 4 years of this ignorant business, to increase eveswfaaw silk produced by mem-
ber factories, the Kaimeisha organized cooperative finglsiystem in 1884. Cooperative
finishing process consisted of cooperative re-reeling aagerative inspection. Cooperative
re-reeling was a practice which traditional silk-reelirgrers in Gunma Prefecture seeking
to enter the US market introduced in the late 18708nce it became clear that coopera-
tive re-reeling was useful in producing the kind of uniforawrsilk demanded in the United
States, machine-reeling manufacturers hastened to ddoptdctice. Indeed, this cooperative
technigue was technologically helpful to improve the evessof thread¥ Thus cooperative
re-reeling was not a break-through in its technology. Adeanent was rather organizational
particularly in inspection process and distribution ofqaeds strictly linked to reults of coop-
erative inspection.

Member manufacturer was supposed to transfer every sieglyof raw silk with sings
of factory and reeling worker in charge. Inspectors samphedsilk thread to measure the
denier!! The weight of each bundle and the denier of thread were medsund entered in
the record card. The bundle of raw silk then underwent thé guality inspection, receiving
a grade of 1, 2, 3, or substandard, according to denier egenhester and uniformity of
threads. It was then baled, imprinted with the chop of itsigrand shipped to a wholesale
merchant in Yokohama. Then the wholesale merchant sentetmiafkrmation by telegram to
the Kaimeisha and received the Kaimeisha’s selling ordezpfy.

9See Takashi Kato, Yasuo Sakata and Norio Akitani, edishiBei-kiito-boeki shiryo (Historical materials
on the silk trade between Japan and the United Stateshityo-hen (documents) 1, Tokyo, 1987, pp. 145-199
and Federico (1997), p. 120.

OMostly because, in the 1880s, factories were too small te keform quality in large lots, and partly
because hand-powered reeling machines were still in usaim#er of factories in the 1880s, machines which
made it difficult to maintain the constant speed necessaryioducing uniform thread. To partially offset
this problem, re-reeling wheels were generally operatedaterpower. In 1892, there were twenty member
factories of the Kaimeisha and a total of 1,590 basins. Irstirae year, eight factories, accounting for 328 of
basins, were hand driven. Noshomusho Nomukydkai;ichiji- zenkoku-seishi-kojo-chosahyo (Report on the
first investigation of silk-reeling factories in JapaiB95.

1“Denier” is the unit for thickness of threads. 1 denier isSB01 grams per 476 meters.
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The record cards, on the other hand, were sent to the Kaimaistountant, who entered
the date, denier, quality, and quantity under the name oivttr&er in charge of the reel in a
section of the “Raw Silk Detailed Record”. The “Detailed B’ was passed to a rounding
inspector, who transferred the information into each feneahployee’s section in the “Denier
Book” (Figure 2).

It is important to note that the “Detailed Record” and the fiiz@ Book”, which logged the
daily performance of individual workers at their respeetfactories, were used as means of
controlling the incentives of respective manufacturergptyvision of information necessary
to improve the quality. After the raw silk was sold, proceefithe sales were distributed
according to the grade the inspectors of the KmaieishadedorThus, the higher quality they
realized, the more money the manufacturers received. Tureing inspectors guided the fac-
tories by passing on the information about quality that andiated in the “Detailed Record”.
By the guidance based on the “Detailed Record”, the manufaxs knew the information
about the respective terms of quality to be improved.

Member silk-reeling manufacturers were thus given findneeentives to control quality
and the concrete information about quality. Under this sehedid high become the pos-
sibility that the member manufacturers could get more prdsddy the improvement of the
guality. Thus it became incentive compatible for member uf@cturers to sustain the quality
as advised by the cooperative rounding inspectors becawsigygcontrol to meet the mar-
ket demand was now less costly due to information transchliiethe rounding inspectors
and improved quality was rewarded by the inspection prisshipment and distribution of
proceeds? The Kaimeisha incorporated a part of pricing in the market the organization.

As shown in the example model above, in order to motivate raatwrers to improve
production efficiency, it was necessary that the productvaduated accurately and receive
an appropriately high price at final sale and that this quaiemium should belong not to
a trading company or a wholesale merchant but to the manuécin order to provide the
incentive to the manufacturer for the improvement of gqyalitertification of quality by silk-
reeling manufacturers’ chops was a device to realize suchnganizational coordination.

The Kaimeisha set the design for its chop in its 1884 Rulesi@nti888 Rules further
prescribed strict control over the brand quality. Raw sillswo be classified into three groups.
Group 1, the best one, would be recognized as the Kaimeisimal pwithin which there were
three numbered ranks. Group 2 was sold with another nam&aseigumi brand. Group 3,
for sale only in the domestic market, was sold without a braauahe. According to the 1888
Agreement, the Kaimeisha No.1 brand accounted for abouer@ept of total production of
the Kaimeisha. By the late 1880s, trading companies in Yaktd were receiving orders
from New York which specified the Kaimeisha brand. The Kashaibrand thus seems to

12High-quality production costs more than low-quality protian and the amount of cost increase is deter-
mined by the manufacturer’s level of efficiency. Thereftrigh-quality production may not mean maximization
of profit for a manufacturer who was less efficient. The Kashaiorganization provided little incentive for less
efficient factories. In fact, it prohibited as members faiete that could not achieve the Kaimeisha average in
quality with 80 percent of the Kaimeisha average in proditgt{Article 7 of Rules, 1884). Continuity of mem-
bership was also important for quality control: most of thigimal members remained in the Kaimeisha until
at least the late 1890s. By contrast, associations whictilhiadmembers could not sufficiently control quality
even by introducing cooperative re-reeling.



have become trusted in New York by the end of the decade. Thrad{sha brand gained a
quality premium clearly from 1884Hgure 3), and the cooperating member factories of the
Kaimeisha developed rapidly.

The outcome was straightforwarérigure 3 andFigure 4 depict weekly price series of
filature produced in Shinshu, which is the old name of Nagamdepture including Suwa)
and other regions on five weeks moving average and those ofd{stna filature. From 1884,
Kaimeisha filature earned an obvious quality premium. Tlaetre was followed by other
cooperatives. A typical example is a cooperative in Suwaprilgskusha, and Kairyosha,
to which Kyoryokusha was renamed in 1885. Kyoryoshokusha& avaorganization for co-
operative shipment. In 1885, member manufacturers copiedaimeisha method and re-
named their own brand name to Kairyosha. Then, along witimi€éaha, though smaller, the
Kairyosha brand successfully earned quality premium.

With other machine-reeling manufacturers following tharf@isha’s lead, by the end of
the 1880s, the total Japanese share of the US market reacte8®percent. Recognizing
that the growth in market share in the United States res@ited the consistent provision of
a certified quality, the silk-reeling manufacturers tha¢atly obtained a quality premium had
sufficient incentive to maintain the higher quality of theiand name$* Henceforth, with the
rapid success of this production model, the organizatiah@Kaimeisha became a standard
in the development of Japan’s modern silk-reeling industry

Earned premium resulted in accelerated growth of membeufaeaturers of Kaimeisha.
Number of basins, on each of which reeling worker operatguldty increased from the mid-
1880s to the early 1890s. The growth was accompanied byasedelabor and productivity
that is shown as growth of per basin outptélfle 1). This rapid growth is consistent with
predictions ol.,emma 1, 2 and3.

2.2 Development of the US fabric industry and the challengadm Shang-
hai filature

The Japanese share of the US market, however, stoppedsmgéathe middle 1890s when
Chinese filatures produced in Shanghai rapidly increaspdrexo the United States. In the
mid 1890s, productivity gained by further increased spddtirowing machines and power-
looms in the American silk fabric industry. Through incredgroductivity of the American

13shinshu filature was appreciated especially after 1884y [1884]c About the middle of the month Shinshu
Silks came in to some extent, and gave evidence of excellelityy The price of Hanks weakened continually,
but towards the close filatures were decidedly strong, tloel guality apparently making them prime favorites
for the American Market’, “The silk trade of Japan”, takearfr Messrs. Griffin & Co.'s Half-yearly Silk report,
The Japan Weekly MailApr 18, 1885, p.373. There were 1,624 basins in Suwa in 1884 ,0f which were
affiliated with the Kaimeisha. In 1890 a total of 1,310 basiese affiliated with the Kaimeisha.

n filatures and re-reels, some of the manufacturers whe feaveputation to maintain have turned out
good, worthy silk; while other chops especially in the MadiGrades, have been uneven and unreliable as of
old,” “The silk trade of Japan”, taken from Messrs. Griffin &G (trading company in Yokohama) half-yearly
silk report,The Japan weekly mailan 19, 1884, p.68. In addition, it was a real businessipeatttat silk fabric
manufacturers were willing to pay quality “premium” for dible “original chops.” See Duran (1913), pp. 105,
109.
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silk fabric industry, the real price of silk fabrics fell asd became more popular for mass con-
sumption'® At the same time, the replacement of high-skilled male warketh low-skilled
female workers, which had begun since the 1880s, was prggdarther in the production
of medium-low grade cloth in the American silk fabric indystThe raw silk demanded in
these increasingly capital intensive factories was, aladyeaw silk of evener threads, be-
cause such silk was suited to the high speed operation ofatwverdooms and made higher
labor productivity possiblé®

Onthe other hand, large factories equipped with 150-50@bagere established in Shang-
hai by Western trading companies from the 1880s to 1898 threads of Chinese filatures
were evener than those of their Japanese competitors, @anesilk fabric manufacturers
changed Japanese filatures to Shanghai filatures for thef asgamzine'® This substitution
of Chinese silk was clearly felt in Japan, reflected by thgrsdfion in the Japanese share of
the US market.

It was also reflected in decreased quality premium of Kaiheelsrand at the Yokohama
market. In the mid-1890s, quality premium belonging to Keaisha and other Nagano brands
diminished, and finally disappeareigure 5).

15See Kumasaburo Tanabe, a staff member of the New York cdastfhika toki no gen-in narabini Beikoku
ni okeru kinuorimono ryuko no keikyo (The cause of the risé¢hef silk price and the popularity of silk fabrics
in the United States) Kampo (The Official Gazette},936, Apr 17, 1893. Matsui (1930), p. 149.

164IT]he high-speed-looms introduced between 1890 and 19@0said to have caused a substitution of
women for men, because the ease in manipulation made theswitalble for women,” The Senate of the United
StatesReport on Condition of Woman and Child Wage-earners in thisgedrtates, vol.9: History of Women in
Industry in the United State$Vashington DC: Government Printing Office, 1910, p.61. &se Clark (1929),
pp. 210-215; Scranton (1989), pp. 195-197. On wage differdretween male and female workers in the US
silk industry in the 1900s, see Aldrich and Albelda (198¢), 829-340. In Paterson, New Jersey, Italian im-
migrants rapidly increased to become the main labor sourtieedndustry after the depression of 1893-1894,
surpassing British and French immigrants in number. Seek#to (1876), 1876, p. 119; The Senate of the
United StatesReports of the Immigration Commission: Immigrants in Iridas, vol. 11, Washington DC:
Government Printing Office, 1911, pp. 17-20.

17See Nishikido (1897), 1897, pp.39-44, and Li (1981), pp-168.

18Both organzine and tram were silk threads made of twisteshds of raw silk. Organzine was mainly used
as warp and tram as woof. When a raw silk was processed to anzing, the raw silk had to be evener than
it was when processed to a tram because evener warp waslgtdemganded for the increase of productivity.
See Federico (1997), p. 214; a report from B. Richardsomsjgeat of the American silk associatiddai Nihon
Sanshi Kaiho (Journal of the Sericultural Association gbda), no. 19, Jan 1894, pp. 27-34; reports from the
New York branch of Yokohama Kiito Gomei Kaish@ai Nihon Sanshi Kaihono. 29, Nov 1894, pp. 34-35;
no. 32, Feb 1895, pp. 42-43; no. 44, Feb 1896, p. 45; and noA@61896, pp. 24-25. The American silk
fabric industry was in stagnation during the mid 1890s, wimamufacturers struggled to increase productivity.
Scranton (1989), pp. 112-227. Organzine was used as wagbntfand warp had to be evener than weft for
power-looms. See the report of Iwajiro Honda, a technictitiaf with NoshomushoDai Nihon Sanshi Kaihp
no.52, Oct 1896, pp. 34-38. If the warp was uneven, it gotregieal in the loom and the worker had to stop
the loom to remove it. In addition, looms needed to be adjlteskilled male workers. See Chittick (1913),
pp. 16-17; Tariff CommissiorBroad-silk Manufacture and the Tarifp. 51; The SenatdReport on condition
of woman and child wage-earners in the United States, valkk silk industry Washington DC: Government
Printing Office, 1912, p. 34; and Matsui (1930), p. 138.
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2.3 Independent production organizations

Meanwhile, in the mid-1890s, many of the chops of Japanesesila became jumbled as
competing silk-reeling manufacturers responded to thelividual incentives® While major
manufacturers aimed to gain the quality premium permapemihor manufacturers tried to
make short-term profits by cheating buyers by selling loweality silk at a higher chop.
Overall, however, the major silk-reeling manufacturees} by the Suwa-based businesses,
maintained sufficient confidence in their brands leadingtther development of the Japanese
silk-reeling industry°

At the same time, the capital restraint of the silk-reelirgnunfacturers in Suwa was loos-
ened by their large profits of the late 1880s. Growth of irdlinl member factories also
enabled leading factories to satisfy technological opitsoale of production for manufactur-
ers’ brand discussed in the example model above. Furtherrtioe optimal level of quality
v(c) depends on efficiency of manufacturers to improve qualily Therefore, as heterogene-
ity of member factories increased, efficiency loss due tmptitmal level of quality targeting
accordingly became serious. The increased heterogenagyindeed what was observed at
Kaimeisha. As it grew rapidly in the early 1890s, variatidnsoale also increased, which
made cooperation more technically difficuliaple 1). This inference is not just a theoretical
hindsight but rather an issue explicitly recognized as #adity by contemporary manufactur-
ers.

It is totally impossible for current organizations of si&eling manufacturers in
Suwa to specifically produce high-quality raw silk,, even if you alone produce
high-quality raw silk taking any necessary cost and hartddgaw silk to cooper-
ative re-reeling factory, after packed, you can get no éffee being mixed with
low-quality raw silk,. . ., therefore, if you try to alone produce high-quality raw
silk, you definitely need to carefully select cocoon,, to carefully re-reel, to
strictly inspect disconnection, denier, and shine, andatefally choose boiling
water on your owrt!

Consequently, leading manufacturers and established fagjories equipped with sev-
eral hundreds to a thousand basins outside of cooperativibe imid-1890s. A typical case
was Kanetaro Katakura, the chief manager of Kaimeisha. &\mlving his founding fac-
tory as a member of Kaimeisha, he established a factory pgdigvith 300 basins outside
of Kaimeisha, independently conducted quality and shipiseproducts by a different brand
name. Katakura later increased factories, each of whighpshli its product as a different
brand name, and grew to the world-largest silk-reeling camypconsisting.

¥United States Tariff CommissiorBroad-silk manufacture and the tatiffiVashington DC: Government
Printing Office, 1926, p.50.

20several studies have emphasized that some Japanese filatnds were not trusted and that trading compa-
nies or wholesale merchants had to participate in qualitgrod(lshii (1972), pp. 70-71, 208-209, and Federico
(1997), pp.162-164). Although this observation descrthesconditions of the early 1880s, it does not apply to
the leading silk-reeling manufacturers after the middlargef that decade.

2l*suwa seishika keiken dan (Story of silk-reeling manufaets’ experience in Suwa),” Shinano Mainichi
Shimbun (Shinano Mainichi Newspapers), December 1, 1895.
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Another typical case was Okaya Silk Reeling and Company,jirot@guchi, Unokichi
Hashizume, and Gen-emon Yokouchi, all of whom were smallembers in Kaimeisha, un-
derstand necessary transformation of organization, wethkdrom Kaimeisha, jointly form a
company, and established a factory equipped with 400 hasimsder to achieve “standard-
ization of raw material, boiling water, and management” byé large factory” run by one
integrated managemeftt. The factory was expanded to 794 basins in 1899, and more than
1,000 basins in the early 1900s. In the early 1900s, Okaydhvedargest standing alone fac-
tory whose products were shipped by the same brand nameatd,lfWhite Chicken,” was
recognized as the standard brand of the “Japanese Filatufé &t the New York Market?
The factory increased productivity during the growth andfipaibility became stableTable
2). Rapid expansion until achieving 1000 basins consistéhttive idea that improved quality
and recognition of that by the market extend the optimal sfzgroduction under the same
brand, suggested hyemma 2 ands3.

One important advantage of such large independent fasthéd to be built was, again,
a technological one. The production of raw silk with evere#itts required a constant speed
from the powered reels and a consistent temperature of dteamboilers, factory require-
ments with high fixed cost&. Another advantage was an organizational one, as well as tech
nologically optimal target of quality, both of which weresalassociated with the withdrawal
from cooperative re-reeling.

One of the significant changes in organization accompartyiegransition from cooper-
ative to independent large factories was the internatimadi the inspection process and the
establishment of individual brands. If the level of effi@gnwvas the same in all factories
belonging to an association, the optimal level of qualitiiichh was the level of quality that
maximized their profit, was also the same. However, if thelle¥ efficiency differed among
factories, the optimal level of quality itself could be @ifent. Such differences in efficiency
could be most pronounced when a higher level of quality wgsired, as any cooperative
with less efficient factories could impose losses on the retireient factory. In such a case,
a larger and more efficient manufacturer could be betteryifithdrawing from the associa-
tion, incorporating the inspection process into its wortdag and establishing its own brand.
Thus, in response to these incentives, manufacturergjifai chops” of large independent
firms were established as credible brands in the New York etdrém the late 1890s to the
early 1900s.

With this organizational change, silk-reeling manufaetarcame to acquire information
about the multidimensional quality vector in the New Yorkrket and more efficiently con-
nect it to the operation of silk-reeling. Indeed, this leagprocess became one of factors for
a growing advantage over the Shanghai filatures. While &msesiilatures production began to
grow and to increase its share of the US market again, thetjrofathe silk-reeling industry
in Shanghai became considerably slower in the 1900s. There several reasons for this
loss of advantage by the Shanghai filatures. Among faultseo€hinese silk-reeling industry

22Memorandum by Otojiro Oguchi, 1903. “Hashizume Ke shiryooi#ives of Hashizume),” held by Okaya
Silk Museum.

23Classification of raw silks, The American Silk JournaNew York, vol. 27, no. 7, Jul 1908, p. 23.

24The reeling process involved the boiling of cocoons in steam
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was in its firm organization. In most Chinese factories, awm@d managers of factories were
different people, with the managers usually contractinguahuse of a factory. The managers,
who controlled the production process, had weaker incestiv pursue long-term profit given
the probability for their contracts not to be renewed. Thigaoization structure therefore im-
plied a weaker incentive for factories to expand and to distatheir own brand? In contrast,
the silk-reeling manufacturers in Suwa had a strong incerit keep long-term profits, and
so used the information acquired through the price of its otwop to control the process of
production optimally.

Furthermore, information acquired through brand esthbient was effectively utilized to
motivate workers to operate such that quantity and quafiugput was to be balanced at the
level that maximized profit. In the cooperative re-reeliggtem, the inspection process was
incorporated in the cooperative re-reeling factory, megiinat all information about workers’
performance in the reeling factories was collectively aculated in the cooperative re-reeling
factory, not acquired in individual reeling factories. Wihe extraction of involvement in the
cooperative system, this information became acquiredratgdg at the individual factories.

The devolution of information acquisition resulted in dragshanges to the wage system
of employed workers. Since the late 1880s, silk-reeling ufeturers in Suwa had adopted
relative wage system, under which wage of workers were dédny the relative evaluation
among workers. By the late 1890s with separate productidnirsspection, however, firms
monitored almost exclusively a quantitative measure adigdooductivity, because feasibility
and cost concerns limited observation in respective rgdhictories to this measure alone.
Lacking oversight in a multidimensional production sitaat opportunistic behavior ensured
that workers devoted increasing effort towards labor petidity at the expense of product
quality. To avoid such multi-task moral hazard, it would &édoeen helpful to monitor other
dimensions of work including quality (Holmstrom and Milgnq1991)). Nevertheless, infor-
mation about aspects of performance including the quafitaw silk reeled was collected in
the cooperative re-reeling factory.

With the establishment of large independent factories, itiformation came to be accu-
mulated in individual factories. Therefore, large mantiaers introduced a new wage system
in the 1900s. This new wage system utilized a four-dimeradiarage function composed of
productivity of labor, productivity of material, evennesisthreads, and luster of threads as
independent variables. By inducing incentives throughk tisge function, workers essen-
tially were simultaneously maximizing factory profits thgh their own earnings maximiza-
tion choices. Indeed, vectors of workers’ effort becameéebetoordinated under such wage
function in the 19004°

Therefore, incorporation of the market pricing into protilie organization rendered deep-
seated in the shop floor level of individual process workeggeration, whereby operating

25See Lieu (1933), pp. 39-47; Lieu (1940), pp. 96-102; Li (19&ip. 171-173; and Eng (1986), pp. 70-
79. While Federico (1997) is against this argument on theigple that some Shanghai filature was of high
quality (Federico (1997), p.24), the important issue is thhea management oriented to brand consolidation
was predominant or not. It should be noted as a point of fattttie Japanese silk-reeling industry, in which a
management orientation to maintaining brand name andtgyaémium was predominant, boosted its share of
the US market again after the 1900s.

26See Nakabayashi (2006), pp. 200-203.
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workers were organized along with streamlined informafiow from the market through
feeding information from the inspection process back topttegluction process, pricing the
brand in the market, and providing multidimensional inoe¥g to operating workers within
the firm in the 1900s. In the 1880s, the inspecting procesghaiad been a market trans-
action, was first incorporated into associations for coafper re-reeling. With the resulting
the establishment of quality differentiated brands, assions could acquire information of
the multidimensional price function, and could use thi®infation to control the incentives
of member manufacturers through the distribution of prdseeln the mid 1890s, a simi-
lar change occurred in organization of the silk-reelinguisttly. The inspection process was
disaggregated to the individual factories again, and lzafdespective factories were estab-
lished. Manufacturers used information about the multehsional price function acquired
through their own brands to control the incentive of worldirectly through the multidimen-
sional wage function. At this point, information about theltidimensional quality vector
required in the foreign export markets, reflected by the idinfiensional price function, was
then efficiently connected to the incentives of factory vessk This organizational change
made the advantage of the Japanese filature robust. Conmmgemith the growth period dur-
ing the first decade of the 1900s, the Japanese share of theatk8trnontinuously increased
up to the end of the 1920s.

3 Two institutions

3.1 Branding or classification?

Signaling by brands is a device of relational contractingwerwhelm opportunistic behav-
iors and to realize a better equilibrium. The modern Japas#is reeling industry developed
under this governance mechanism of trades. At the same éwveey manufacturer’s original
chop was not credible. Rather, the chops of large manufarstueceived a persistent quality
premium because the chops of other manufacturers were edibtz. Silk fabric manufac-
turers purchased credible chops at a quality premium oriabte chops for a significantly
diminished price. Therefore, in the 1910s, some Americlfabric manufacturers came to
request the introduction of another institution to govdra trade; an inspection and classifi-
cation without exceptions by a third party.

There was an informal classification in the Yokohama markefore major manufactur-
ers established manufacturers’ brands, trading compalassified raw silk into No. 1 to No.
3 and put “private chops” on them. After major manufacturestablished manufacturers’
brands, their credible “original chops” became the meastaelassify chops of minor man-
ufacturers. Chops of minor manufacturers and classificataf them, however, were often
unreliable. Thus, the American silk fabric manufacturene to request the implementation
of a third party classification procedure. This specific dedidecame a big issue between the
American silk fabric manufacturers and Japanese silkngehanufacturers in the 19165.

2’See “The American manufacturers’ viewpoirsjlk, vol. 11, no. 9, Sep 1918.
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3.2 Institution in Europe

Obviously, American manufacturers considered a diffenestitution for the governance of
trade, the institution in Europe, as their model. In the E320modern inspection method
for raw silk was established by the Silk Conditioning Hou$é&ymns (la Condition de soie
de Lyon), which was called Talabot system. The Talabot systas introduced as the offi-
cial inspection measure by the Chamber of Commerce of LylanGlfambre de Commerce
de Lyons), and raw silk was inspected by this method. By ttee18th century, the Talabot
system (le systeme Talabot), or the modified version TalBleosoz-Roget system had been
introduced by almost all commercial communities in marketsSrance and Italy, and by pri-
mary markets in Germany, Switzerland and the €k the late 1880s, when Japan started to
export raw silk to the United States, the classification biyialtparty had prevailed in South-
ern Europe, and thus the classification of Italian filatuoefthe Milan market was credibfé.
Indeed, in the case of Italian filatures, they could be tram=mbrding to the classification of
the Milan market and so the effectiveness of the third pdagssfication and certification pro-
cedure mitigated the need for firms to individually diffetiate their product with a distinct
brand, in fact, few such brands existed for Italian filatudesng this period.

Different from manufacturers’ branding, where optimallscaf production tends to be
larger than in the case of traders’ brandihg@fima 2), the Italian system of signaling by
reginal associations did not require large scale of pradnctt provided small factories fa-
vorable conditions to survive. In contrast, the compulsdagsification was not introduced
into the business between Japan and the United States aguhvérmance by brands was main-
tained, with probable effects on the organization of praiducin the silk-reeling industry in
Japar??

Furthermore, under strategic environment instead of ctithjgemarket, vertical separa-
tion of branding to outside of manufacturers could weakenmetition between manufactur-
ers, make coalition between them easier, and enable therake larger profit (Bonanno and
Vickers (1988)). The Italian system, the chamber of commeascmonopoly branding associ-
ation in the region was separated from any individual mastufar and provided environment
favorable to coalition between then instead of making cditipe steer. This is assumed to
help medium-small sized factories survive.

3.3 Organization of production and institution of market

The organization of production in the Japanese silk-rgdlaustry relied on the establish-
ment of brands. Manufacturers completely inspected mnigdsional quality of their prod-
ucts, and utilized manufacturers’ “original chops” to quatee the particular qualities. The

28There were 41 conditioning houses that adapted the Talgbtera in 1878, 17 of which were in France,
15 of which were in Italy, with another 9 in other regions. BB88, there were 33, 14 of which were in France,
11 of which were in Italy. Vignon (1890), pp. 187-196, 349238nd Tolaini (1996), p. 219-224.

29See Tolaini (1996), p. 205.

30Akira Shito, the director of the Silk Conditioning House adkbhama, thought the quality guaranteed by
the reputation of famous factories was credible, that isrdeognized the governance of trade by brands as
credible. See Akira Shito, “The problem of classificatiorra# silk,” Silk, vol.11, no.9, Sep., 1918, pp. 29-31.
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example above indicates that this organizational chosedfitould set a larger optimal size of
production, in particular for more efficient firmedmma 1, 2, and3). When these “original
chops” were priced in the market, the manufacturers coujdiae information about the mul-
tidimensional quality demanded in the market through thdtidimensional price function.
Manufacturers used this information to control the proaggsroduction and the control of
incentives for workers. If their products were deemed of\anéiigher quality standard than
their competitors, it was possible for these firms to earnvam daigher quality premium on
their chops - providing strong incentives to improve thegess of production and the control
of workers. In other words, those competitive firms were med with incentives to pur-
sue the firm-specific innovation of technology and orgamraand try to acquire premium
from the firm-specific superiority. This was the Japaneséegays Obviously, some efficient
major manufacturers could receive a large quality premilndeed, a remarkable feature of
Japanese silk-reeling industry was that several huge fiewsldped.

By contrast, under the classification without exception lifiied party, little surplus re-
mained for the manufacturers that produced a higher gusilkythan other firms within the
same class. Few winners were motivated to emerge. Indeed were no Italian firms as
large as the several ones existent in Japan.

These empirical facts, therefore, indicate a complemawptetween the institutions of
market and organizations of production in the late nindteeentury silk-reeling industry. The
raw silk market was characterized by a significant and irginggpremium to higher quality
in a costly procedure to inspect and ensure product. Whiflerdnt productive organizations
were considered and used to earn the highest possible poofittheir efforts, the Japanese
silk-reeling industry developed multidimensional ingeatschemes for their labor directly
linked with their individual brands and not limited by contgary third party classification
or still restricted solely by the trading of brands. This wlas key development ensuring the
persistent success of the Japanese silk-reeling industnyts global competitors in the export
market.

Conclusion

This paper however adds an important third case, linkinetanstitutions of products and
organizations of production. Under the governance of ttadbrands, the multidimensional
price function could be directly and efficiently connectedhe multidimensional wage func-
tion. Such governance of trade would lead to the emergenhagd firms, and the Japanese
silk-reeling industry rose as the most successful. On therdtand, under the governance of
trade by classification, more diversified industrial orgation could emerge, as those in the
European markets governed by the chambers of commerce.

Construction or extension of an organization involves tierporation of transactions
from markets, often in order to acquire and process infaonaabout a multidimensional
price function. This means that construction or extensibarganization changes the field
where players choose their strategies, strategies tharidieie the structures of organizations.

31See Federico (1997), p. 22.
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Therefore, the complementarity between market instihgtiand different organizations of
production is worth thinking about carefully.

Appendix

Proof of Lemma 1m); > 7 & o > ¢!, which is satisfied itx and/ory are sufficiently
large. O

Proof of Lemma 2.The first order condition of with respect tg; gives optimal* such that

., 2B%+./4B*+43?B

The first order condition of,; with respect ta: provides optimat* such that
_1
= (ay)T.

The first order condition ofr;,;, with replacinge with (ay)'/(1=7), with respect toy yields
optimalg* such that

2B + \/434 +4fat (75 —97) 4 8| B
2

Q=

Therefore, ) . )
G > @ & a7 (YT —yT7) + B> 7
which is the case, given that< g, if

1 e 1
1+ \/1‘}‘40[1—“/ (”yl—v —fyl—w)
0<p< 5 :

Since(y?/(1=7) — 41/} is increasing iny < 1, the lemma holds. O

Proof of Lemma 3.The condition

827TM
=o' —=12>0
Ocdq e -
is rearranged to
=
a > )
v
which requires greater and/or greatesr than the condition fotemma 1requires. O
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Figure 1 Productivity and real wages of the modern silk-reeling in Suwa, Nagano, 1877-1919
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Figure 2  Silk Re-reeling and Inspection System of Kaimeisha from 1884.

Raw silk wound around Small Reels with Record Cards (transported to the Factory for Re-reeling by Porters of Small Reels).
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Figure 3 Filature (machine-reeled raw silk) prices at the Yokohama market, weekly, 1884-1887.
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Source: Nakabavashi (2003). n. 178 (Orianal source is Tokvo Keizai Zasshi (Tokvo Economic Journal)).
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Figure 4 Filature (machine-reeled) raw silk prices at the Yokohama makret, weekly, 1888-1891.
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Source: Nakabayashi (2003), p. 178 (Orignal source is Tokyo Keizai Zasshi (Tokyo Economic Journal)).



Figure 5 Filature (machine-reeled raw silk) prices at the Yokohama makret, weekly, 1892-1895.
Mexican dollars (=Japanese

yens) per 60 kilograms
1,100

— Shinshu, 5 weeks moving average

------- Non-Shinshu, 5 weeks moving average
:.\' ‘\/\ X Kaimeisha
1000 i \". + Kairyosha
900 :'
%

800

700

600

1893

1894

year
Source: Nakabayashi (2003), p. 178 (Orignal source is Tokyo Keizai Zasshi (Tokyo Economic Journal)).



Table 1 Growth of Kaimeisha manufacturers, 1884-1901.

year 1884 1885 1886 1887 1888 1889 1890 1891 1892 1894 1895 1896 1897 1898 1899 1900 1901

Number  Kanetaro Katakura 90 90 90 90 125 160 160 160 160 160 160 160 160 160 160 160 160
of basins  Kurataro (Kunizo) Hayashi 64 64 64 64 80 80 130 130 180 180 300 300 300 340 540 540 476
Kinzaemon Ozawa 50 50 51 70 100 100 150 150 200 200 200 200 200 200 200 200 200
Sehei Hayashi 26 30 30 36 50 70 160 160 180 180 180 180 180 300 332 332 332
Katsuzaemon Komatsu 23 28 28 28 34 40 50 50 80 100 106 106 106 106 106 106 168
Keijiro Hayashi 22 22 28 40 51 52 60 60 100 100 100
Tatsunosuke (Kikujiro) Ozawa 40 40 40 34 34 48 70 70 100 100 100 100 100 100 100 100 100
Seikichi Hayashi 26 26 26 26 26 40 60 60 100 100 100 100 100 100 100 100 100
Otojiro Oguchi 42 42 42 42 42 62 62 62 62 62 62 62
Ikutaro Katakura 36 44 44 44 44 54 54 54 54 54 56 56 58 58 58 58 58
Sakutaro Hanaoka 14 14 14 14 14 20 26 26 26 40 42 44 49 44 44
Yokichi Hayashi 12 25 25 25 25 30 34 34 34 42 42 42 42 52 52 52 64
Risaburo Hayashi 20 20 20 30 35 40 40 40 40 40 40 40
Ichiju Hayashi 20 20 20 20 20 27 27 27 30 37 37 37 37 37 37
Kinzaemon Hayashi 20 20 20 20 20 32 32 32 32 32 35 35 35
Tamizo Hanaoka 14 14 14 14 19 20 20 20 20 32 32 32 32
Unosuke Hashizume 17 17 17 17 20 20 20 20 20 32 32 32
Gen-emon Yokouchi 27 30 30 30 30 30 30 30 30 30 30 30
Kakuzaemon Katakura 20 20 20 20 20 20 20 20 20 20 30 30 30 30 32
Genza-emon Hayashi 10 10 16 16 17 20 20 20 20 27 27 27 27 27 39 39 39
Kamesaburo Yokouchi 14 14 14 14 19 20 20 25 25 25 25 25 25 25 25 68
Senza-emon Hayashi 53 61 61 36 36 54 54 54 100 100 100
Kinroku Ozawa 20 20 20 20 21 32
Others 73 23 0 0 0 0 0 0 0 0 0 0 0 32 0 0 32
Total 691 702 708 702 853 1,042 1,310 1,316 1,594 1,653 1,836 1,738 1,621 1,611 1,825 1,719 1,797
Variation 0.66 0.63 061 062 076 073 082 081 085 0.76 085 0.88 084 091 111 099 0.84
Output  Total tons 204 203 304 313 413 563 600 623 664 731 803 713 1050 716 79.9 825 908
of raw silk per basin kilograms 295 28.8 429 446 484 540 458 473 416 442 437 410 648 445 438 48.0 505

Source : "Kamasu daicho (Number of basins)," "Kamasu sankaku (Number of basins and outpu),” edited by Kaimeisha. "Oguchi Keiko ke shozo monjo (Arhives of
Keiko Oguchi),” (8), held by Okaya Silk Museum.

Notes : There is no record for number of basins and ouput in 1894. "Others" are rented basins to outsiders. Variation ([standard deviation]/[average]) does not
include "others."”



Table 2 Facilities, outputs and profits of Okaya Silk Reeling and Company.

year Number Output of raw silk Assets and profit

of basins  Total per basin Asstes Profit

a b b/a Total Fixed
kilograms kilograms  yens yens yens

1897 440 114,981 30,044 5,651
1898 440 24,435 56 179,972 35,260 -36,905
1899 794 36,180 46 355,889 55,153 18,540
1900 794 45,900 58 544,750 55,153 -14,701
1901 794 52,144 66 333,577 64,849 9,409
1902 931 60,008 64 364,780 72,801 22,686
1903 937 52,515 56 399,765 84,470 -12,847
1904 1,016 61,425 60 484,847 91,524 18,851
1905 979 53,704 55 457,330 103,701 -7,550
1906 1,010 73,508 73 647,340 108,198 76,053
1907 1,050 73,888 70 930,256 113,490 2,543

Source : Nakabayashi (2003), pp. 194-195.
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