FR
{8
N\
THE UNITED NATIONS UNIVERSITY UNIVERSITE DES NATIONS UNIES
Project on Technology Transfer, Projet sur I'expérience japonaise
Transformation, and Development: en matiere de transfert, transformation
The Japanese Experience - et développement de la technologie

Distribution: Limited

HSDP-JE Series

This working paper was prepared within the framework and as part of the Project on Technology Transfer, Trans-
formation, and Development: The Japanese Experience (JE) of the United Nations University’'s Human and Social

Development Programme. The views expressed in the paper are those of the author and not necessarily those of the
United Nations University.



The JE project is co-ordinated by UNU Project Co-ordinator Dr. Takeshi Hayashi, with the support of the Institute of
Developing Economies, Address: UNU Project on Technology Transfer, Transformation, and Development: The
Japanese Experience, c/o Institute of Developing Economies, 42 lchigaya-Honmuracho, Shinjuku-ku, Tokyo 162,
Japan. Tel: (03) 353-7501. Cable: AJIKEN TOKYO.

The United Nations University: 29th Floor, Toho Seimei Building, 15-1, Shibuya 2-chome, Shibuya-ku, Tokyo 150,
Japan. Tel.: (03) 499-2811; Telex: J256442; Cabie: UNATUNIV TOKYO



© The United Nations University, 1981
Printed in Japan

ISBN 92-808-0225-9
ISSN 0379-5780

HSDRJE-47/UNUP-225

THE TRANSFER OF COAL-MINING TECHNOLOGY
FROM JAPAN TO MANCHURIA AND MANPOWER
PROBLEMS — FOCUSING ON THE DEVELOPMENT
OF THE FUSHUN COAL MINES

Nisaburo Murakushi

Professor

Faculty of Economics
Hosei University
Tokyo, Japan

‘6‘ ED
N\ 0,
SV
Kie ©

N

2
PER



This paper is being circulated in a pre-publication form to elicit comments from readers and generate
dialogue on the subject at this stage of the research,



I. ~ THE OBJECT|VE AND RESEARCH APPROACH

Two papers, namely ''"Technology and Labour in Jepanese Coal aning“ and
a paper by Yutaka Kasuga,] have already examined’the manner in which
Japanese coal mining was transformed through the transfer of Western
coal-mining machinery and>coal extraction technology at the tihe capf—
talism was being established ih Japan. Taking this research into
consideration, the primary objective of this paper is to examine the -
manner in which Japanese coal mining developed its colonial operations
in Manchuria at the time of the Japanese capitalistic invasion of China.
To put the primary theme more concretely, the first aim is to clarify
the process by which the accumulated technology of Japanese coal mining
was transferred to China and then transformed under alien conditibné;
thus Creatihg a unique technology of'ite own. An analysis of this pro-
cess, moreover, clarifies the type of influence which the colonial

management had upon the development of* Chinese coal mining.

The second aim is to examine fhe manner .in which Chinese‘labour'wae
procured and managed in order for Japan to develop and manage modern
coal mines in China. Unfortunately, since the middie of the nineteenth
century, the deveiopment of capitalism in China had been suppressed

by capitalistic powers. Because of China's insufficiently developed
capitalism, as well as its ffee labour market, Japanese colonial coal
mines lacked a modern labour force. The coal here lies in a clarifica-
tion of the training‘given to the labour force (which was predominantly

pre-modern) to make it modern.

~The objective of this paper will be dealt with as follows: First, prior
to an analysis of Japanese colonial coal mine management, an outline of

the modernization process of Chinese coal mining will be studied.



Attenticn will be paid to the develophental standard of the endogenous
Chinesevcoal-mining industry, as was done previously in an analysfs of
Japanese coal mining. Second, the developmental process of a modern

colonial cba] mine controlled by Japan will be examined. For this pdr-

© - pose, the Fushun Coal Mine, since it was. not only a representative modern

coal mine in China but also a typical colonial coal mine, will be studied.
This mine will be the only one studied here because of space lihitations.
The develcpmental process pertaining to.the techno]oglcal aspects of'
_Fushun Coal Mine will be examlned flrst, and subsequent]y, those aspects

pertaining to labour procurement and management will be explored.

This paper mainly analyses the management history of a Japanese colonial
coal mine. The: issue, however, strictly lies in the manner in which
modern technology was transferred from an advenced nation to a lesser-
developed natlon and in a clarification of the problems which were
induced at,the time. This paper, therefore, is in no way intended either
to justify Japanese colonial coal mine management or to dlsmlss it as
having been inevitable. On the contrary, it is this writer's grave re-
flection that the Japaneee military and economic invasion of China was

. nothing other than a societal crime committed by Japan. Based upon this
reflection and the aforementioned issue of technoiogy transfer a historieal
expefience of Japanese colonial coal mine management .in China will be -
analysed with the hope that this analysis will, in some way, contribute

to the project under the theme of '"Human and Social Development.'*



. “THE MODERNIZATION PROCESS OF COAL MINING IN CHINA

1. The Developmental Standard of Endogenous Coal Mining in China

Coal deposits in China, according to a 1913 survey conducted by an
Américan.geologist, N.F..Dréke, were 996.6 million tons. A Chinese ge-
ologist, Hau De-feng, theorized in 1935 that the deposits were 230,000
million tons. 2 H. Bauer has pointed out that Drake's evaluatlon is
closer to the truth 3 As is the case with Chinese culture, the history

of coal extraction in Chlna is remarkably long.

In China, coal was already used for fuel during the Han Period (206 B.C.-
220 A.D.). Coal was extracted on an extensive scale from the tenth
century to the thirteenth century during the Sung Period, because it was
Osed not only for daily fuel but also as fuel for iron manufacturing and
porcelain making. Moreover, the commercialization of coal progressed,
and if.is said that coal shops were opened at various places.” In thé

Book of Marco Polo written at the end of the thirteenth century, the

author stated as follows:

Black stones are found throughout this country in the form
of immense deposits. Although they burn like charcoal,
their fire lasts much -longer than that of charcoal and they
are, moreover, inexpensive.
The above account aptly shows that coal was extracted extensively and

used widely in China.

Upon entering the Ming Period in the fourteenth century, coal extraction
technology was accumulated and large-scale coal‘extraction was pursued
by the coal industry with the use of hired labour. Tiangong Kaiwu,

which was written in 1637, is a classic work regarding the history of



endogenous technology. It includes a noteworthy description pertaining
to coal usage and methods of coal extraction.6 According .to Tiangong
Kaiwu, the following were the ways in which coal could be used: use

lump coal as it was, make chlpped coal into bars by adding water and
soil, coke the bars and use coke for fuel, and use coke bars made from
powdered coal. Furthermore, a method to increase burning velocity by.
using bellows had already been invented. Other than using coal for cook-
ing, coke, in particular, was used for iron manufacturing, copper meiting,
salt making, and porcelain making. The fact that the fuel used for iron
making consisted of 30 per cent charcoal and 70 per cent coal deserves
attention. As can be seen from the above, coal was already widely used;

this is an indication of the marked development of the coal industry.

With regard to extraction,methods, there was not only the excavation of
‘galleries following the digging of an outcrop but also the excavétion

of pits. The pits.were as deep as 15 metres. As a means of gas removal,
.a long bamboo pole was inserted into the pits and the poisonous gaéés_
were thereby taken off. Coal was extracted at coal faces which were
located at both the left and right sides of the main gallery, and pillars
were used to créate a chamber. To prevent cave-ins, both pillars‘énd
boards were used in the chamber énd were supplemented with dirt and sand.
A simple hoist was used for coal trénsport in the pits. It can thus be

- seen that there was a certain accumulation of coal extractlon technology

by the middle of the seventeenth century.

Upon the founding of the Ch'ing Dynasty at the end of the sevehteenth’
cenfury, however, coal mining does nhot appear to have made much progress.
This was due to the policy of the Ch'ing, which cherished nature‘so muéh
that it generally kept strict control over mine excavations. Neverthe-
'less, civilian mine management was approved at the end of the eighteenth

7

century, and the coal-mining industry seems to have revived. For examplé,
a record exists revealing that a manufacture-type coal mine was managed

by hiring a massive number of agrarian fugititives at Mentougou in Hebei
Province in the eighteehth century. In éddition, it is ascertained that
Shansi merchants favoured coal sales, Thus, coal mining in China is

considered to have attained a certain developmental standard by the
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middle of the nineteenth century when Chinese ports weré opened.

Pcisonous

FIG. 1. View of a Coal-Mining Pit in about
the Seventeenth Century (from
Tiangong Kaiwu [Discernment of
technology]) '

immediate data which~would reveal the developmental standard of Chinese
endogenous coal mining at the end of the nineteenth century are lacking.
Considering the long history of Chinese coal mining, however, it is
probable thaf the developmental standard from the middle to the end of
~that century was at least equivalent to that of Japanese endogenous coal

mining. This can be seen from the following evidence.



First, because of the arrival of foreign steamships and the establiehmehf
of Western-style arsenals, the demand for coal increased and large-scale
development of endogeeous coal mines ensued. Second, the above assump-
tion is.eQident in that the technological standard of endogenous coai ‘
mining grew simultaneous1y with the devefopment of modern ceal mining
upon entering the twentieth century. Regardieg the first point, in 1880,
Li Heng—chang, a high-ranking official of the Ch'ing Dynasty, excavated
a large-scale endogenous coal mine in the Cezhuan'region of Dongshan
Province which ]ater became one of the mining districts of the Zhongxnng
Mine. He managed it for 15 years as part of an attempt to modernlze
China. Although this mine came was closed due.to flood damage and lack .
of capital, it is revealed that coal was extreCted on a fairly large-

- scale basis relying upon endogenous technology.9 In 1901, two large-
scale endogenous coal mines were excavated by the local leaders ef
Fushien, Fengtian Province. Wang Cheng-yao gathered a group of share-
“holders who invested 100 000 Lia to establish Hua Gongll Company, and

- five pits were opened on the basis of endogenous technology. Weng Shou
“and Yan Zhiyao invested 22,000 Lia, and organized Fushun Meikuan Company,
which opened mines ''relying strictly ueon the primitive Chinese methods
of coal extraction.”lo Later, small steam engines were installed at
those endogenous coal mines. Such developments as seen in these coal
mines at the end of'the nineteenth century also were seen at such mines

. as.Zhongyuan Gongsi, anéxing, quhegou; Yili, and Zhengfeng.]]

Although fhe deVelopmental standard of endogenous coal minfng is not
clear, it can be surmised from the actual conditions.in these mines at
the beginnfng of the twentieth century. Based upon several research
~reports on endogenous-type coal mines in China in the 19105,]2 the
techﬁologicallstandard of the endogenous-txpe coal mine Was'as follows:
‘When a mine was opened naturally there were pits, inclined shafts, and
adits. The portal of a pit was between one fo two metres in diameter.
While small pits were 10 to 20 metres deep, large pits were 30 to 50
metres deep. The portal of an |ncl|ned shaft was generally terraced
with a base of one metre, a ceiling of 1.5 metres, and a height of 1. 5
metres. The depth of small inclined shafts ranged from 15 to 30 metres,

‘while large ones were from 60 to 100 meters deep. Due to the advanta-



'gebus drainage of the adits, small adits were 120 to le metres deep;
theré also were large adits about 150 metres deep. Adits were dug quite
extensively provided there was good vehtilation. Furthermore, in the
case of a small pit, the pit itself also was used for coal transport;
drainage, ventilétion,:and lifting of_workérs. In the case of lérge

pits, however, separate pits were excavated for each purpose.

The pit$ were restricted in size mainly_dueito the problem of spring
'watef. With regard to drainage methods, adit water was drained naturally
while a special device was made to drain water from pits and inclined

: shafts.v As for pits, a pulley carried sump water from the bottom to the
surface. The pulley, when-opérated manually, required from two to 10 |
workérs. When horses Qere used, two to eight horses were put to work,
and_the maximum drainage capacity was approximately 60 tons per pulley

a day. Some inclined shafts were equipped with a drainage pit, which
was worked by a pulley. Others, however, relied upon a drainage method
which operated by terrace. By this method, terraced sumps were created
every two to three metres. Workers carried the water at thé bottom to
a sump on the next terrace it was in turn carried to one higher up and
so on. Depending upon the structure of the pits or inclined shafts, a
sump was created at the éoél face and drainage workers carried the water
to another sump at a higher level. When a level existed, a ditch was
dug for natural drainage, and when conditions were more favourable, a

drainage portal was excavated for-natural drainage.

The extractfon method at small and low-sténdard‘mines was that of ''badger
burrOWing“ around the portal. Average- or high;staﬁdard‘hedium to large
mines relied more or less'upon the pillaf system of extraction. An
inclined shaft or a level which acted as the main gallery was dug from
the bottom of the pit. Levels were-dug along both sides of the main
gallery and coal was extracted at this site, leaving coal pillars with
~a width of about five to 10 metres. Although the coal pillars were
usually square, it seems as if there also were triangulaf and pentagonal

pillars. -

The main‘gallery was extended in accordance with the size and the con-
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ditions of the mine, and the coal face became situated farther and
farther away from the portal. When drainage and ventilation problems
made extraction too difficult, the gallery was abandoned by the miners,
Who pulled down the coal pi]lérs as they retreated. A gallery usually
was operated from one to three years, and at best for about three to
five years. As for the mine prop, the frame was supported by pit wood
and the extracted site was sometimes filled with dirt and stones.
Natural ventilation was secured mainly from an old pft which was dug
through to connect to the new one. There were, however, cases when the
pit was ventilated manually by using a windmill or making a draft hole.
There also were cases when ventilation was improVed by burning a fire in
thé pit. What is noteworthy with regérd to lighting is the fact that
not only oil, but also fumeless torches made ofbdécayed wood and wood
wax, were used. Coal was transported manually in the pit but was hoisted

by a pulley to the portal. ' .

The capacity per mine (based’upqn the simple calculation that there were
approximately 300 work days a year) for small mines was a daily output

of about five tons and thus an annual output of about 1,500 tons. In
large mines,sabout 40 to 70 tons were produced daily for an annual output
of I0,000 to 20,000 tons. In view of the fact that the productivity per
~worker per day is estimated to have been anywhere from 200 to 500 kilo-
grams, an annual output of 1,500 tons must have required 10 to 25 workers.
Likewise, a daily output of 40 to 70 tons would have necessitated 80 to

350 workers.

It is pertinent here to explore the extent to which coal was produced
and»the'background of the coal market for the endogenous coal industry
at the énd of the ninetégnth century. Although there is no record to
clarify this point, it is estimated'that the output was between one mil-~
~lion to three million tons. These figures are arrived at in view of
the fact that-the nation-wide coal output by the endogenous-type coal
mihes around 1912 is estimated to have been 3.8 million tons according
to one theory and 6.7 million tons according to another theory.]3 As
far as output is concérned, the Chinese industry's output appears to,have'_

‘been far greater than that of Japan's at the end of the Tokugawa Period..
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Although the standard of extraction technology in general ‘is consideréd
to have been the same as that in Japan at the end of the Tokugawa Peribd, .
it appears as if the standard maintained by large mines was higher than -

that found in Japan.]h : ‘

" As seen above, the standard of the endogenous coal industry ih China at
the end of the nineteenth century was at least equivalent to the develop-
mental standard of endogenous Japanese coal mining. It is presumed that’
the accumulated mining technology on the part.of the endogenous coal-
mining industry and the bearers of endogenous technology, such as the
coal extraction dealers, foremen, and skilled miners, contributed by
.creating the basis for the modernization of Chinese coal mining'as was
the case in Japan. ln‘dther words, it is presumed that they co-operated
in the introduction of Western coal-mining machinery and advanced coal
extraction technology. They were quick to transform themselves as the
bearers of advanced technology and supported the modernization 6f Chfnese

coal mining from the bottom.

2. The Modernization Process of Coal Mining in China

The deveiopmental process of modern coal mining iﬁ China until the end
of World War 1l can be broadly divided into three stages. The first was
the period from the 1870s to 1911, when the modernization of Chinese.
coal mining began and when modern coal miningiemerged. The second was
~the period from 1912, when the Republic of China was established, to
1931, when the Manchurian Incident broke out. This period coihcided
with an economic boom brdught by World War 1|, and it aISO‘wasvthe period
when the moderﬁized coal-mining industry was being established. The
third period began with the Manchurian Incident and ended in 1945,

when Japan was defeated. During this period the Jépanese military
invasion into China was extended and the Chjnese coal-mining industry

became impoverished.

Generalized characteristics pertaining to the developmental process of

modern coal mining in China can be summarized in four points. First,
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fhe modernizatién of Chinese coal mining was carried out under the leader-
.ship of foreign capitalvbelonging to the great poWers.k Second, although
' certain modernizatibn éttempts were pursued with nati?e-capital‘in China,
it was not possible to acHieve sufficient resulté because of both limited
‘capitél and technology. Third, the development of capitalfsm in China
stagnated»due to the control of the foreign powers. Thus, modern coal
‘mining in China as . a whole was not developed sufFiciently and relied
"extensively upon pre-modern endogenous-type coal mining. Fourth, despite
the above circumstances, two large colonial coal mines, the Fushun Coal
Mine run by the Japanese and the Kailuang Coal Mine obefated by the
British, showed special development. They‘thus attained a monopolistic
status and caused the Chinese coal-mining indhétry to becbme colonial
» and-imba]énced. The following is an 6ut]iné]5 of the developmental pro-

cess of modern coal mining in China.

The First Stage: The Emergence of Modern Coal Mining in China

The modernization of coal mining in China was begun in the 1870s with

the purpose of supplying coal both to foreign steamships which began to
come to China in the 1850s and to modern factories and railways which
began to be established in China. As shown in Table'l, coal mines whicH
later becémermajor ones in China were developed in succession. The
characteristics of the development process in the first stage were as
follows: First, in view of the fact that the foreign powers‘Had es-
tablished control over large parts of China, the mines were dévelqped
with fofeign leadership and capital. In addition, the rights to develop
the coal mines had been given to foreign investors. Second, the intro-
duction of foreign capital was unavoidgble due to the limitations faced
by endogenous coal mining.in terms of'drainage, ventilation, and coal
trahspbrt. “In addition, the independent developmeﬁt of modern coal mines
by the Chinese was not possible because of a lack of capital, thus making
foreign capital a necessity. Third, the development of modern coal mines
by Chinese native capital showed insufficient progress due to,inadeqpate
funds and.a'weak_protective and promotion policy set forth by the Ch'ing

Dynasty. ‘Consequently, it can be pointed out that the basic structure of.

10
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Chinese coal mining was formulated primarily in the first stage.

The firét attempt at modernizing China's coal mines was pursued by the
Chinese themselves. A high-ranking officer of the Ch'ing Dynasty, Li
Hung-chang, who was thgn the governor of Zhili Province (later Hebei
Province) established é steamer company in 1875. He did so not only as
a means of alleviating China's financial difficultiés but also with the
intention of promdting Chinese modernization. Moreover, in 1878 Li
invested 1.2 million ng_to dpen the Kaiping Coal Mine at Tangshan in
the same province to be able to supply cdaf'to the steamers.]6_‘He em-
ployed two Britishiengineers, imported qoal—mihing machinery, and opened
a‘Western-style coal mine. The Kaiping Coal ane excavated a new pit at .
Linsi in 1892 and modernized its extraction, selection, and transport,
which formed the basis for the ]atér Kailuang Coal Mine. Kaiping Coal
Mine, howévér, suffered from insufficient Capital and had to bring in
foreign capital by gathering £200,000 worth of foreign bonds in Londdn,
in 1899. During the Boxer Rebellion, which occurred in 1900, England
invested £] million and established the Chinese Enginéering and Mining‘
Co., Ltd. This company bought up Kaiping Coal Mine in the following

Year and colonized it.

As stbolica1ly shown by this case, although begun by the Chinese them-
selves’ the modernization of coal mihing in China had to immediately rely
‘Upon foreign capital. This was the complete opposite of coal-mining
modernizétjon in-Japah; where it Was self-sufficiently developed accofd-
ing to the policies of the Meiji Restoration government, which pursuedb
the totai’elimination of foreign capital While providing maximum prbtec-
tion. In the 1870s, whén modernization attémpts in China were first
carried out, the Ch'ing Dynasty accepted the economic invasion of the
Weétgfn‘powers into China through such treaties as the Nanking Treaty of
1842, the Tienchin Treaty of 1858, and the Beijing Treaty of 1860. Thus
the installation of railways and telegraphs, and the management of
factories and mines by foreigh capital, also were approved.]_7 There is
no sbace here to discuss why China was unable to prevent‘a foreign ‘
economic invasion as was the case with Japan. It should at ]east be

.confirmed, however, that the corrupt Ch'ing Dynastyrcollaborated with
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the foreign powers and allowed an economic invasion to take place.
Moreover, despite the fact that there was a strong and extensive anti-

18

colonial movement in China, the dynasty suppressed this movement.

The Chinese themselves continued to develop modern coal mines inde-
pendently_even'though coal mine managementAby powerful foreign capital

9

- was allowed.] Most of the attempts, however, failed. For example,
under the leadership of Yuan Shih-k'ai, Luangzhou Mining Company was
established near Kaiping‘Coél Mine in 1906 to offset the colonization

of Kaiping Coal Mine. 'Luangzhéu Coal Mine, however, suffered from a
lack of capital and lost in.thé competition against Kaiping Coal Mine,
which controlied the railways. Thus, in 1912, Luangzhou Coal Mine was
absorbed by Kaiping Coal Mine. 20 Jingxing Coal Mine in Hebei Province
also was first developed by the local people in 1895 as an éndogenous-
type coal mine. After insufficient capital halted its deVelopment, the
modern coal mine was completed 1902 with German capital. " Yuan Shih-k'ai,
however, fearing the loss of this concession, had the provincial govern-
ment buy up‘the‘mining~district in 1906.' Nevertheless, the mfne had to

be ultimately managed as a joint venture with the Germans because of .

insufficient capital.21

Local leaders of Fushun, Fengtian Province, excavated an endogenous-type
mine in 1901 and it was gradually modernized. As a result of the Kassiny"
Treaty, Russia obtained mining and railway installation concessions and
came southwérd to Manchuria. Fushun Coal Ming thus came to be controlled
by the Russians and was modernized with Russian capital.22 Wfth the .
‘Russo-Japanese War this miﬁe came under the control of the Japanese

military and was thereafter developed by Japan.

Germany, which obtained railway and'mining concessions in Shangtung
Province, modernized Hﬁaxiang Coal Mine in Chiangsi Province as well as
Fangzi Coal Mine in Shangtung Province in'1898.23 After obtaining
‘Kaiping Coal Mine, England established the Fu Company (the so-called
-Beijing Syndicate) in Henan Province in 1898, and invested tl,Zh0,000 to

R . 2
develop it into a modern coal mine.
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Nevertheless, it is not as if all of the independent modernization
attempts‘made by native capital resulted in failure. Zhongxing Coal
Mine in Shangtung Province, for example, was opened by Li Hung-chané in
.1880 and méﬁaged by him for 15 years. He failed in an attempt to intro-
duce German capital in 1906. In 1911 he gatheréd 1.5 million Lia of
‘native capital to modernize the mine.zs Subsequently, this coal mine
became the largest one financed by native capital. The same was true
wfth such coal mines as those of Baojfn Cdmpany in Shansi Province,
Huafeng Coai Mining Company in_Shangtuhg Province, Yili Coal Minihg_
Company in Hebei Proviﬁce, and Jiawang Coal Mining Company in Chiangéa
Province.26 Moreover, upon entering the twentieth century, many endoge-
‘nous-type coal mines were excavated throughout the country, and a number
of these were gradually modern ized by native capital after the establish-
.ment of the Republic.?2/

At present, thé actual'coﬁditions pertaining to.the first stage of
Chinese coal mining are hardly clear. For instance, the output is un-
known. In view of the fact that the 1912 output was already in the
vicinity of 13 million tons, it would not be én.exaggeration to estimate
that there was an annual coal output of several million tons at the ,
beginning of the twentieth century. Furthermore, judging from the cir-
cumstances regarding the establisﬁment of mbdern,coal‘mines, the greater
pdrtion.of the output can be regarded as having been produced by modern
coal minés. Consequently, a labour market for coal mine workers was
formulated and the endogenous coal-mining industry contained its own
‘endogenous engineers and skilled miners. The development of modern coal
mihes was carried out under the leadership of foreign ehgineers and
skilled miners from the advanced nations. As pointed"oﬁt earlier, how-
ever, this modernization was actualized due to the co-operation of the
endogenous engineers and skilled miners. If it had not been for this
group, the'mddernization of coal mining in China would have been delayed
further, in fact, it would have stagnated. Moreover, - endogenous en-
gineers and skilled miners were being trained graduale as a modern
labour force in the process of being’mobilized fpr work in the moderh
coal mines. A new Chinese labour force also was recruited and trained.

for‘the,development of modern coal mines, and managers opened mining
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schéols to train'engineers.28 Incidentally, the I4'Mining Regulations'' of
the Mining Act enacted in 1902 stipulated in its ninth chapter that "A
mining. school should be established near the mfne'ih‘order to reserve
future personnél.”z9 Thus modern Chinese engineers and a labour force
gradually came into being and the labour market for modern coal mining

was formulated.

The Second Stage: The Establ ishment of Modern Coal Mining in Chiné

"The actual conditions of Chinese coal mining in fhis'stage are somewhat

30 As shown in Table 2, the output grewvsteadily, reaching 13

clearer.
million tons in 1912, In 1921 it was increased approximately 1.6 times,
reéching a total output_ofv20,450,000 tons. In addition, the output for
1930 was 26,530,000 tons, which was double the output fdr 1912. This
indicates that-éhinese coal production was 60 per cent that of Japan's

in the second decade of this century, 70 per cent of Japan's in the 19205,
and 80 to 90 per cent that of Japan's in the 1930s. The production"
‘standard of Chinese coal mining thus was more or less in line with that

existing in Japan, thus reVealing it to be that of a semi-advanced nation.

The internal structure of the coal-mining industry in China, however,
tended to be remarkably colonial and imbalanced. First, as shown in
Table 3, nearly 46 to 56 per cent of the nation-wide coal output in

China was controlled by foreign investors. Second, coal mines managed

by native investors were predominantly small and of the endogenous type.
.Nevertheless, they accounted for more than 30 pef cenf of the nafion-Wide ‘
output, while the large, modern coal mines accouhted for as little as 10
per cent of ‘the total output. Third, as seen in Table 4, the Japanese-
ruanushun‘Coal Mine and the British-run Kailuang Coal Mine alone 4 ‘v
“occupied as much as from 32 or 33 per cent to 47 or 48 per cent of the
total nation-wide output. The monopolistic cohtrol of the mérketvby.the
colonial powers was extended further due to their éontro] of the railways;
in consequence, the developﬁent of modern coal mining by native Chinese
investors was suppfessed. As shown in Table 4 and 5, the coal was pre-

dominantly for domestic use. Coal consumption for modern and.capitalistic.
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purposes, such as for factory fuel and transportation, was extremely
limited, which was clearly in great contrast to the coal consumption

pattern existent in Japan.

With fegard to the actual circumstances of the modern coal mines in this
stage, the main areas of coal production, as seen in Table 6, were in
Hebei Provunce, where Kailuang Coal Mine was Iocated, and in Manchuraa,
where Fushun Coal Mine was located. Other notable coal-producing areas
were Henan, Shantung, ‘and Shansi provinces. Table 7 shows.the output

per coal mine. In other.Words, the Japanese-run Fushun Coal Mine and
Kailuang Coal Mine, which was a Sino-British joint venture, were the two
giants, producing 6,620,000 tons and 3, 580 000 tons respectively in 1926.
Large coal mines with an annual output of about 500,000 tons were
Zhongxing Coal Mine, run with native capital, and Luda Coal Mine, which
was a Sino-Japanese joint venture. In 1926 fhey produced 600,000 tons
and 700,000 tons respectively. There were only three coal mines with an
v apbroximate output of 300,000 tons. They were Jingxing Coal Mine, which
‘was a German-Japanese joint venture; Benxihu Coal Mine, which was a Sino-
Japanese joint venture; and the Chinese-run Baojin Coal Mine. The output
'in 1926 for these three mines was 330,000 toné, 410,000 fons, and 330,000
tons respectively. There were nine medium coal mines with an annual out-
put of about 100,000 tons and 12 with less than 100,000 tons. Concernfng
the degree to which these coal mines were modernized, it can be seen that
“while thé two gigantic ones were remarkably modernized, other large coal
mines with an annual output of 300,000 to 500,000 tons were mddérnfzed to
the extent of the previously aﬁa1ysed large Japanese coal mines in the
Chikuho region at the end of the Meiji Period.o'

Furthermore, although data availablé on the mining pobulation'is again
Iiﬁited, the number of mining workers in the 1920s was estihated to be

220,000 by Chugoku . Kogyo KiYo [The proceedihgs of Chinese miningl, pub-

lished in 1929.32‘ Toargasheff, however, has refuted this estimate on
the basis that miners with endogenous skills were excluded from the
estimate. Thus, he méde‘an estimate on the basis of the output volume

33

and arrived'at the figure of 460,000 .0r more mining workers. It can,

therefore, be stated in this regard that the mining labour market in
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China was comprised of one group of mining workers with modern occu-
pational skills and a huge number of mining workers who belonged to the

other group with endogenous skills.

TABLE 2. Coal Output in China (Unit: tons)

Year Output in " Ratio against Japanese
T China Japanese output output
1912 1,300 ' 66 1,963
1913 1,349 63 2,131
1914 1,410 | 63 2,229
1915 1,341 65 2,049
1916 1,564 68 : 2,290
1917 1,690 6k . 2,636
1918 1,833 65 2,802
1919 2,005 6 - 3,127
1920 2,125 72 2,924
1921 2,045 77 2,622
1922 2,109 76 2,770
1923 2,455 84 2,894
1924 2,576 85 3,011
1925 - 2,b25 77 _ 3,145
1926 , 2,304 73 3,142
1927 S 2,m7 72 3,353
1928 | 2,509 7h 3,386
1929 2,593 75 3,425
1930 2,653 84 3,137
1931 2,724 97 - 2,798
1932 2,600 92 2,805
1933 2,816 89 3,152
1934 3,232 89 3,592
1935 ' 2,641 69 3,776

1936 2,705 72 | 3,741

Note: Data from Shina Kogyo Ron [A study on Chinese mining]
by Bauer, pp. 48-49. The figures for Japan, however,
are taken from Hompo Kogyo no Sisei [Mining trends in
this country]. ‘

17



: . o '8€ td ‘a6l ‘1exul) 1q19S 0Aua1ys nsiesusy Iysny) Aq pare[suedy
‘buou-ueg npM wn [euiy) ut (1o pue ¢|eod ‘Uoua)] nA1yeS 1qoAp uUBIIY9S ‘NS13] Ou eulyS wo.ty eljeq :9310N

07001 L'sh  €1g R4 €95 €7 L 861 1'€E - gzsl

0001 gLy . €€ Gy zes Tl 51 891 Lz€ 976l

0°00L L6y L6z q6l 605 6°0 S 0°2 oz 9Lz 4261

07001 L°19 N.mm | m.w_ | €°gY 6°0 €°C 2°02 64T (443!

0°00l 8°1g o.mm.. 891 A1 .. :.__ . 0°¢ 6°€¢ 6°02 . o,Nm_

07001 hhs T°6¢ N.:._, 9°9%4 m.o, | q°¢ 0°¢ce ¢°0¢C | gl61

tesoy _.Mu:nwwu mm:mp_:mh_mou ,mo:wmgw.m_ou _.M_uso% ,:mwww,zm © uewdoy ysi3iag omm:mam._, | Jea)
le1ides sarzey . ;  , B [e31ded ubjaioy

(%) teirdey jo urbrag sy1 o1 bujpiodsy eujyy up 3nding |e0) € 31gvi

18



TABLE 4. The Market Share of Two Major Colonial Coal

Mines (%)

1912 1.6 - -
1913 16.9 13.0 29.9
1914 , 15.9 17.7 33.6

1915 16.7 21.3 © 38.0
1916 13.6 18.5 32.1
1917 14.1 17.7 31.8
1918 14.3 17.7 32.0

1919 15.1 16.9 32.0
1920 . 15.1 197 34.8
1921 1.1 21.3 32.4
1922 18.5 17.3 35.8
1923 204 18.3 38.7
1924 21.9 16.7 38.6
1925 28.7. 16.2 4.9
1926 - 13.1 -
1927 - 29.3 19.1 48. 4

1928 | 29.3 18.3 47.6 -
1929 28.6 17.8 b6
1930 - 26.5 - 20.0 46.5
1931 - 23.1 19.1 Ch2.2
1932 23.1 19.4 42.5
1933 25.9 14.5 L4o.4

5 23.1 47.6

1934 2k,

. Note: The above was formulated from a table cited later.

The statistics .on the output of Kailuang Coal Mine are
from the aforementioned ''80 Years of the Kailuang Coal
Mine," p. 80. . o :



TABLE'S, Composition of Chinese Coal According to Usage in

1934 (%)

China Manchuria Japan
Railways 8.4 21.8 10.0
Mining - 7.6 , 16.7 15.6 -
Shipping ‘5.4 : 15.1 1.4
Industries - 28.6 19.6 46.0
Domestic , 50.0 - 26.8 17.0
Total ’ ©100.0 - 100.0 100.0

Note: From Masao Tezuka, Sina no Tetsu, Sekitan to Téa

[Iron and coal in China and East Asial], Sujaku Shorin,
1943, p. 130. The figures for China exclude those for

Manchuria.

TABLE 6. Chinese Coal Output by Province (Unit: tons)

1930

1913 1920
Output % Output % Output %

Hebei Province 614.5 45,6 622.2 - 29.2 736.3  27.7
Henan Province _ - - 152.9 7.1 - 107.0 4
Shantung Province - - 136.3 6.4 145.8 5.k
Shansi Province 110.0 8.1 78.7 1.8 220.4 8.3
Chiangsi Province - - 83.2 1.9 45.6 1.7
Manchuria 354.8 26.3  436.3 20.5 1,019.5 ~ 38.4
Others _ - - 703.6  33.1 384.7 14.5

9 100.0 2,653.6 100.0

Total 1,344.9 100.0 2,125,

Note: The above was formulated from different parts of Bauer's

Shina Kogyd Ron [A study on Chinese mining].
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TABLE 7. Output of Major Coal Mines (Unit: 10;000 tons)

N f i 28 ' |
ame o Location 1926 1927 1928 Capital

~ coal mine’ (province)
Kailuang Hebei 358.2  368.3 495.8 Chinese/English
Jingxing Hebei 33,9 34,1 26.8 Chinese/German
" Zhengfeng Hebéi : » - 10.9 1.5 8.4 Chinese ;
Mentougou . Hebei . 16.0 . 8;0 0.6 Chinese/English
Lincheng Hebei 10.5 6.2 - Chinese
Yili Hebe i 23.7 6.9 12.0 Chinese
Liuchiang ' Hebei 21.2 16.4  13.1  Chinese
Changcheng Hebei 15.0 12.0 ]5.0 Chinese
Baojin - Shansi 33.2 16.0 30.1 Chinese
Jianchang Shansi 5.5 . 3.6 3.4 Chinese
Zhongyuan Henan 5.4 8.3 3.1, Chinese
Fu Company Henan 11.6 - - English
Liuhegou Henan 27.7 16.5 38.2 Chinese
Minsheng  Henan 6.0 12.0 Chinese
Dacheng Henan 9.0 13.0 5.0 Chinese
Zhongxing = Shantung © 60.3  25.9 - Chinese
Luda Shantung " 70.8  74.2  61.5 Chinese/Japanese
Huamingling -~ Shantung 5.8 5.2 4.9 Chinese/Japanese
Huaxing Chiangsi 7.5 18.3 16.3 Chinese/Japanese
Polé " Chiangsi 5.2 6.6 7.2  Chinese/Japanese
Fuyuan ~ Hubei 6.5 8.6 9.7 Chinese/Japanese .
Lieshan Anhuei 11.6 8.0 3.6 Chinese/Japanese
Datong Anhuei 5.5 6.5 6.5 Chinese/Japanese
Jiawang Chiangsu - 8.8 3.7 5.9 Chinese/Japanesé
Fushun . Fengtian . 662.4 710.1 735.2  Japanese
Benxihu : 4.5 39.8 49.0 Chinese/Japanese
1925 1930
Zhalainuoer Heilungchiang 12.3 0.5 Japanese
Hegan Heilungchiang 1.3 18.7 Chinese
Muleng Chilin 8.0 32.3 Chinese/Japanese

Note: The above formulated from Bauer's Shina Kdgyd Ron and Wu Ban-nong's
Shina.no Tetsu, Sekitan oyobi Sekiyu. ’
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TABLE 8. The Scale of Modern Coal Mines in China in 1926

Number of 0f which
Output . .
: coal mines ~foreign capital

More than 1,000,000 tons 2 2
More than 500,000 tons 2 ]
More than 300,000 tons 3 2
More than 100,000 tons 9 3
More than - 50,000 tons : 12 ]
Total | 29 , 9

Note:  Formulated from Table 7.

The Third,Stage: Modern Coal Mining's Development and Adversity in China

Chinese coal mining in its third stage was Subjugated by further coloni-
zation due to the Japanese invasion of Manchurla, after the Manchurian .
Inctdent in 1931, as wel! as into the rest of China, after the Chlna ,
Incident in 1937. Owing to internal disturbance, Chinese coal mining
became impoverished. 1In 1932 Japan dreamt of creatlng a great colonial
‘empire through the establishment of Manchukuo in the northeastern reglon,
where varlous mines, factories, and raw materlals would be state-owned. 34
Moreover, it was at the tgme-of the China Incident in 1937 that the
Japanese military tdok over Chinese coal mines in various regions and
aimed at establishing a colonial empire under the name of the Greater

East Asia Co-Prosperity Sphere.

Once the coal mines were under military.control, the Japanese government
sent Japaneée coal mine engineers and some skilled miners so as to re-

store the coai mines, thus -enabling the development of modern coal mines
to start afresh. For this'purpose, the government established a Sino-

Japanese gda] mine in a joint venture to mobilize Chinese capital. The
government formed the_Ndrthern China Development Company, which con- ‘
sisted of powerful Japanese coal mine managers who were the investors of

the Japanese share of the capital. In this manner, the mines were put
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under an economy which was controlled by fhe'government. bBecéuse.of the
difficulties entailed in the procdrement and transportation of required
materials and the hiring of a work force, the great plan of coal mine -
deveiopment was not cafried out. The increasing anti-Japanese actiVity"
and the disaster brought by war, however, caused Japan'to become more
aggressive,.and coal developmentvtook the form of plunder. Japan's de-
feat ended the invasion into China and the colonial.coal mine management

likewise ceased.

The process of the modernization of coal mining in China was similar to'
that of Japanvin the sense that it was achieved through the transfer of
advanced Western technology to an economicaily Iess-deyeloped nation.
However, the modernization hrocess was drastically different from that

- of Japan in view of the fact that it was pursued during a period of
colonial control by the great powers. This control suppressed economic
development in China so greatiykthat it was inevitable'that Chinese coal
mining should face various difficulties. Japanese colonial cdal mihe
management in China thus was carried out under such_adverse‘circumstanbes.
The experience, in fact, presents interesting material,for study, namely,
tﬁe manner in which technology transfer and transformation were pursued
in a socially and economicallyvless-developed nation as well as the re-

lated problems caused by the said transfer and transformation.

23



. THE DEVELOPMENT OF FUSHUN COAL MINE WITH JAPANESE CAPITAL

1. An Outline of Fushun Coal Mine

35

With its invaéion.into China, Japan came to manége many coal mines.
Japanese co]onial coal mine management in China comprised various types.
In terms of the length of operation, the first type were those which
“were run on a refatively long-term basiéﬂ For example, Fushun Coal Mine
and Benxihu Coal Mine in Manchuria had been operated since the early
twentieth centufy. "The Liuchuan Coal Mine and Fangzi Coal Mine,'whiéh
was run by Luda Gongsi in’Shéhtung.Province and was obtained from Germany
after World War |, also were operated since this century's early years.
The other type consisted 6f a group of coal mines which were manéged
after the establishment of Manchukuo In 1932, as well as other coal mines
QUCh as Kailuang Coal Mine, Zhongxing Coal Mine, énd Jingxing Coal Mine,
'whiéh came to be controlled as a result of the Japanese invasion into
the entire nation after the China Incident in 1937. Moreover, Viewed in
terms of management; there were state-run coal-mining corporations as
‘wel] as- one private corpdration. This privately managed coal mine was
Benxihu Coal Mine, which was run by Okura Gumi. All the other coal
mines were somehow affiliated with state-policyA;orporafions. Fushun
VCoal Mine was managed by the Soufh Manchurian Railway Company (henceforth
called Manchurian Railwax), which was a giant government-owned colonial
devejopment corporation, and other'coal mines wefe manéged by a state- -
policy corporation which consisted of joint investhents made by coal-

related companies.

In accordance with the objective of this paper, Fushun Coal Mine and the
Benxihu Coal Mines, which were managed on a long-term basis, are particu-

larly interesting as a reseérch theme rather than the short-=1lived coal

24



The Frontier Line

vYangtze Rive;'

FIG. 2. Map Showing Fushun and the Manchurian -
Railway -

mines under the military government. The management of the latter tended
to be unstable and of a exploitative nature. Fushun Coal Mine, a typical

36

Japanese colonial coal mine with long-term management, will be examined
in order to clarify the problems entailed in technological tkansfer from

rJapan to a lesser-developed nation.

Fushun Coal Mine was developed by the Chinese at the end of the nineteenth
century and was later moderhized by the Russians. It was subsequéntly
occupied by the Jabanese military during the course of the Ruséo-Japanese
War in 1905. It was developed and modernized tremendously as a repre-
sentative Japanese coal mine and in 1907 was placed under the management
of the Manchurian Railway. Fushun is located at the center of Liaoning |
Province (former Féngtian Provinced), in the region of former Manchuria.

The coai field is a thin strip running 17 kilometres from east to west
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and from one to 2.5 kiibmetres from north to south. The strike lies in
an east-west direction and has an acute incline of 20 to 40 degrees with

. an outcrop at the southern end. The estimated coal deposits-in 1938 were -
750 million tons. The coal bed, which is classified as belonging to the
teftiary“stége of the early Cenzoic Period, is thick, its average depth
being 40 metres. This thickness varies, -however, from six metres at the
eastern end to 130 metres at the western end. The coal, because it is
free-burning bituminous coal with an average calorific value of 6,960
calories, is gradedvas excel]gnt. There'fs a gigantié oil shale with
‘estimated deposits of 5,400 million tons at FuShun}.thus, a chemical

plant was’established as an affiliate -operation of the Fushun Coal ane.37

The Japanese government obtained'the‘railway and hfne concessions in
Manchuria as a result of fhe'Russo—Japanese War. Manchur?an Railwéy
invested the‘great sum of ¥235,350,00038 between 1907 and 1935 for the -
development of Fushun Coal Mine, and trénsformed a.mediﬁm-sized coal
Mine fntb the largest and most modern coal mine in the Orient. The
developmental process of Fushdn Coal Mine Undertakén by Manchurian Rail-
. way can be divided/into three technological stages. THe first was the
period from 1907 to 1919. To establish Fushun Coal Mine és a gigantic
colonial coal hine, the authorities restored the devastated coal mine,
transferred accUmUIated coal-mining technology from Japan, and pursued
lafge-scale developﬁent'in accordance with two 5-year plans. In the
second stage from 1920 to 1930, the authorities not only accumulated
unique technology pertaining to the development of Fushun Coal Mine buf
also introduced.advanced Western technology. Fushun Coal Mine thus
became the ]argest and most modern coal mine in the Orient, superseding
Kailuang Coal Mine, which was a gigantic,BritisH colonial coal mine.
The third stage Qas from 1931 to 1945, that is, from the Manchurian
blncident.to the destructién of Manchukuo. During this-stage, the au-
thorities further developed Fushun Coal Mine to make it one of the big
economic centres of the colonial empire. IWith Japan's defeat, however,

Fushun Coal Mine ceased to exist as a colonial coal mine.

During this coal mine's half century of development, three characteristic

trends are evident. The first is that the development of Fushun Coal
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~ Mine was.puréued.compfehensively and carefully over a lohg period of.
time. This was because the development was pursued by Manchurian Rail-"
way, which was a very large, semi-govérnmental, state-policy corpdration.
In consequence, an easy, short-term exploitatfon of the mine by Mitsui,

" Mitsubishi, and other émerging zaibatsu and coal-mining capitalists was
avoided. This point becomes clear upon comparing the development of

- Benxihu Céa] Mine by Okura Gumi39 and Kailuang Coal Mine by private
British capital.ho The second characteristic pertains té the fact

that Fushun Coal Mine not only fully utilized théklatest technofogy
accumulated by Japanese coai;mining, but also was active in transfer-
ring -advanced foreign technology through the investment of big capita]’
*-something which could not have been‘done on an individual scale.
Consequently, as advanced fdreign technology was being mastered, Fushun
Coal Mine acquired its own technology for’deve]bpment.f Thuﬁ, it became
the largest ‘and most modern coal mine in the Orient. The third'Charac?~.
teristic is that the development was carried out carefully and gradually,
taking both colonial conditions and the unique conditions in China

into consideration. TeChnolog}cally, the management gradually cahe

to Qnderstand the characteristics of the Fushun coal field and Fushun
coal. Based upon the Japanese technological experiénce, the management
searched for and gradually created the kind of technology suitabfe for’
this mine rather than seeking for a sudden transformation. In addition,
“with regard to the procurement and management of labour, the management -
took Chinese labour conditions into consideration. For example, a seem-
ingly irrational and pre-modern contractor system (the so-called Bautou
System) was utilized through a modification of the Japanese experience

- rather than introducing the Japanese method automatlcally The manage-
ment modified the system to pursue the principles of capitalism és‘well
as to attain its own goals. The following is an examination of the

| developmental process undertaken at Fushun Coal Mine.

2. The Developmental Process of Fushun Coal Mine

a. The Modernization of Fushun Coal Mine in Its First Stage
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Prior to the onset of large-scale development by Manchurian Railway, the
Japanese develbpment of this mine started with thé Jépanese military
occupation. The Japanese Army defeated the Russian Army at a battle

near Fengtian in March 1905, and gained control of Fushun Ccal Mine.

The Army restored the mine, which had been déstroyed by the fleeing
Russians, excavated néw pits, and secured the necessary coal for military
and railway consumpfion. Under the Russian mflitary regime there were
‘alréady,three pits, namely, Qianjinzhai Pit, Yangbaibao Pit, and Laohutai
Pit, which, with about 1,000 workers, produced nearly'IO0,000 tons annually.
The Japanese Army broughtrengineers‘and skilled miners from Japan and
persuaded the Chinese workers to remain and work for the Japanese Army.
Thus coal extraction at Qfanjinzhai Pit, which had escaped destruction,

‘was started; an old pit wasbdrained; and even new pits were excavated.hl
Japanese Army'management lasted until thevmanagement was transferred to
Manchurian Railway in April 1907. After this transfer a large amount of

 capital was invested for development.

~ As shown in Table 9, in the 12 years between 1907 and 1919, the govern? ’
ment invested ¥45,960,000 for such items as existing facilities and
hachinery! This money also went into the mining district. Manchurian
Raiiway invested an additional ¥45,910,000. With this huge investment,
the manégement was able to improve and maintain the oid pits,ieXcavate
six new pits in stages, and}mechanize‘thé mining process. As shown in'
Table 11, Fushun Coal Mine used to be a medium-sized coal mine with an
annual output of about 200,000 tons initially. By 1913, or in seven
years, however, it had suddenly grown into a gigantic coal mine with an
annual output of -about two million tdns, When compared with the Mitsui's
Mi-ike Coal Mine, which was the largest in Japan, the rapidity and the
magnitude of the development puréued at Fushun Coal Mine can be clearly
seen. As shown in Table 12, Mitsui purchased Mi-ike Coal Mine from the
government-fn-1889 at a cost of ¥h;550,000; an additional ¥18,970,000

was invested by 1919. The total sum of ¥23,530,000'was, therefore,
approximately half that of the amount‘newly invested at Fushun Coal Mine,
and approximately only one quarter of the total investment in Fushun.

. As far as the output was concerned, Fushun Coal Mine superseded that of

Mi-ike Coél Mine around 1912 or 1913 and became the largest coal mine in
Japanese territory. ' ‘
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TABLE 10. The Investment Budget for.the First 5-Year Plan

(Unit: ¥1,000)

ltem Amount
Ground'rental 50
‘Test,boring _ 30
Building cost for offices, plants, and warehouses 380
Building cost for company‘Housing in the city 1,130
Water, electricity,igas, and heating installation 380 -
Plant machinery ' ' 130
Machinery and tools for other usage 160
Excavation cost of the‘ayama Pity 2,790
Excavation cost of the Togo Pit 2,300
Maintenance for thrée on pits ' 480
Excavétion cost of the Yantaf branch pit 450
Various installation costs Lio
Additional budget 500
Total 9,190

Note: Formulated from Mantetsu Junen-shi, p. 491.
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TABLE 12. Investment at Mi-ike Coal Mine (Unit: ¥1,000)

Details Amount
Purchase cost from the government in 1899 4,555
. Amount of investment between 1889 and 1906 8,749
Amount of investment between 1907 and 19]9 10,230
Breakdown 1907-11 3,543
1912-16 2,868
1917-19 3,819
. Total 23,534
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Note: Formulated from Yutaka Kasuga, '"Mitsui Zaibatsu ni Okeru
Tankdgyd no Hatten Kozo'" [The structure of coal-mining
development by Mitsui Zaibatsu] and '"'1910 Nendai ni Okeru
Mitsui Kozan no Tenkai' [The development of the Mitsui
Mines, 1910-1920] in Mitsui Bunko Ronso [The Journal of

Mitsui Research Institute for Social and Economic Historyl],
“Nos. 11 and 12, November 1977, pp. 112-115, November 1978,

p. 101.



Upon‘realizing the capacity of Fushun Coal Mine, thé chief executives of
Manchurian Rai]way invited Takeiéhiré Matsuda to head this mine. Sihce
he had been the director of'Mitsubishi's Namazuta Coal Mine, which had
develbped.into a very modern coal mine, he was entrusted with drafting
and executing the first development plan.l'}2 Upon graduating from the
University of Tokyo, where he studied in the Science Department's Mining
and Meta]lurgy Section, Matsuda immediately entered Mitsubishi. He was:
sent to the Takashima Coal Mine the following year, and ‘in 1897, as
manager of Shinyl Coal Mine, he developed a new pit. He became.the
director of Namazuta Coal Mine in 1903 and worked for its modernization.A
He was one of the leading figures in the field of coal-mining technology
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in Japan.

As shown'fn Table 9, ¥8,680,000 was investedito actualize the first 5-

year plah."The characteristics‘regarding the development of Fushun Coal
Mine according to the first'S—year plan Were as follows: First, Japanese
engineers whd had no experience extracting coal from a thick coal bed,

as a provisional solution resorted to relying upon the coal-pillar method,
which was a form of modern coal extraction technology used in Japan.

Second, the main devélopment project aimed at the excavation and mecha-
nization of the 6yama and T596 pits. AsAéan be seen in Table 10, the

main portion of the amount invested for the first 5-year plan went for

the excavation of these two pits. They were large bits, 6yama Pit taking
two and a half years and Togo Pit one year and nine months to complete.
Double pits were excévated for each of them,with a portal measuring 6.3=by-
5.4 metres. The pits were 372 metres deep.h“ These Targe pits were so
advanced that the same type in Japan at that time codld only be found af
the Miyanoura and Manda pits of Mi-ike Coal Mine. 45 Third, the mine, with
the establishment of a small electric power plant, was run WEth electricity.
Moreover, it was planned -that the necessary mining machinery would be

produced self-sufficiently at a factory established for this purpose.

With the enacting of the first 5-year plan, Fushun Coal Mine's output
grew from 230,000‘tons in the first year to 1,380,000 tons by the fifth
- year. Three old pits, namely, Qianjinzhai, Yangbaibao, and Laohutai,

were gradually mechanized and increased their output. QianjinzHaE'Pit
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consisted of two pits and numerous adits, and the cumulative distance of
~all the major pits and adits came to 5,698‘metres. As for hoisting in
the mine, there‘were‘four Lancashire modej‘and'three Cornish model steam
engfneé. Furthermore, there were 14 pumps for drainage.q? The output
increased from 100,000 tohsfin 1907 to 400,000 tons in 1911, as‘showﬁ fn
Table 11. Seizoku Yonekura was invited to head the mine upon Matsuda's
death. Yonekura drafted the second 5-year plan, spent ¥4,150,000, and
éimed at further modernization. An additional sﬁm of ¥23,060,000’was
_invested in a three-year period up to 1919. Fushun Coal Mine was thus
rapidiy\modernized and suddehly emerged_aé the largest coal mine in -
Japanese territory.L}7 There are several noteworthy characteristics per-

taining to the development of Fushun Coal Mine during this period.

The first point was that the basis for' beginning the second developmental
'stage of Fushun Coal Mine was the opening of three additional pifs-—
Wandawu, Longfeng, and Xinton — as well as the beginning of- strip mining.
The second characteristic was the lntroductoon of the fine-sand- fllllng
method of coal extraction to replage the coal-pillar method, which had
been tentatiVely‘adeted. The coal-pillar method 6f extraction was becom-
| ing obsolete in Japah, and its weaknesses also became obvious at Fushun
NCoa] Mine. This method of extra;tioh frequently caused the mine roof to
fall as the extraction site became larger and deeper. There was an in- -
creased dangef of spontaneous combustion because of the oxidation of the
" coal pillars. This method célled for more'exbenditure on pit wood,
supportive pillars, and ventilation. Moreover, there was é érucial
defect in this method because only five to six per cent of the deposits
in a coal bed could be extracted. Under these cfrcumstances, there was
need for a more functional method suitable for a thick coal bed. In many
Japanese mines the decision was therefore made to pull down the coal A
pnllars because of the problems. associated with them. There thus arose

a new safety problem which was to determine how best to fill the mines
‘up safely. The fine-sand-filling method was researched and tested in
1908, and in 1912 it was fully applied at MiYanoura Pit of Mi-ike Coal"
Mine where the research on fhis method Was‘advanced.ag The fine-sand-
ffl]ihg method was a kind of extraction method for.a thick coal bed

which was developed at Mislowitch Coal Mine in upper Silesia, Germany,
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in 1987. According to this method, an inclining coal bed is dué,hori-
zontally The cavity.created by the coal extraction on the horizontal
level is then filled with a mixture of water, sand, and dirt sent through
a pipe from the surface to the bottom of the pit. The coal on the upper
level can then be dug horizontally using the sand-filled foundation.

With this method it became possnble to:maximize the extractlon effucnancy
in a thick coal bed, since spontaneOUS combustion and a cave-in at the
extracted site were prevented.. In addition, the,plt_malntenance cost was

L9

decreased. The management of Fushun Coal Mine took note of this method
and sent their own engineers to Europe to ﬁaster‘the technology. Thus,
the sand-filling method was tested at Yanbaihao Pit in 1912 and achieved
excellent results. Consequently, using their own sand-filling equipment,
the management began coal extraction in accordance with the fine-sand-
filling method at the Oyama and T8gd pits in 1913. 50 This method thus
gradually spread to other mines. This revolutlonaryhcoal extraction
method at this stage, however, was nho more advanced than the chamber
method, which was merely an extension of the coal- plllar method There
were such defects as short walls, short and sporadic faces, high mainte-
nance costs, ‘the danger of cave-ins, and ‘the difficulty of fllllng due
to |rregular extracted sites created by the horizontal digging of an
inclining coal bed. . The objectives of the second stage, therefore, were

to find a means to oversome these defects.

The third characteristic regarding development in this period pertains
to the establishment of more electric plants, thus resulting in the

51

electrification of the mine. TWO small-scale electric generators,
veach'having a capacity of 1,000 kilowatts, had been installed in 1909.
The introduction-of the fine- sand-filling coal extraction method, te‘a
large extent, triggered the further esfabliahment_of'electric power
plants because the sand-filling device had to be run on electricity.
Thus, coupled with the adoption of the fine-sand- filling method, a
number of electric generators were |nstalled in succeSS|on, namely, one
1,500~ -kilowatt unit in 1913, two more of the ‘same in the following year,'
one 5,000-kilowatt unit in 1915, and two 3,000-kilowatt units in 1917.
The electric supply was steadily increased and as shown in Table 13,
went from 5,180,000»kilowatt-hours in 1911 to 30,850,000 kilowatt=-hours
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Vin 1916. By 1918 the supply had increased to 60,590,000 kilowatt~-hours,

which was more-than the electric subply at Mi-ike Coal Mine.

The fourth point to be noted is the fact that mechanization inside and
outside the mine progressed because of the increased electric supply.52
The mechanical capacity was increased tremendously and the coét of coal
extractioh was lowered because of the switch from convéntional steam
power to electric power. Moreover, mechanization in the mine which was
‘difficult with steam power became possible with electricity. Thus the
railway coal transpdrt at the surface and the sand‘trénsport for filling
were entirely electrified by 1914. The hoisting, drainage, and coal-
selecting machines were gradually electrified and their capacity was
increased. Not only manual -power but also steam shovels and excavators
were beginning to be used for sand extraction, and power Shovelsﬂé]So
were beginning to be used for strip mining. Mechanization in the mine
was extended due to the fact that the sand—fi]lihg device as well as coal
" ‘transport were entfrely mechanized. Thé working conditions in the mine
also were improved tremendously as a result of the installation of electric
lighting in the main pits and péssages and at pumping and hoisting sites.
- During this stage, mechanization at the coal face was not pursued at all
and coal extraction was operated by manual labour as it had been all along.
Coal transport inside and outside the mine was, to a large extent, done .
manually. The mechanization standard at Fushun Coal Mine at this stage
‘was about the same as that of an advanced coal mine such as Mi-ike Coal

53

Mlne

The-fiffh noteworthy point is the fact that during thfs stage a seff-
sufficient production system of coal-mining machinery and tools was
enjarged due to theAcompletion of factories which were attached to the
mine. The adoption of a gas generator made .it pdssible to establish
chemical plants;sh which wereiinstrumental in turning Fushun Coal Mine
into’an industrial complex. A factory was established in 1908 at
Qianjinzhai Pit. A divisional work process system was Completed in 1913
‘with the establishment of four plants, namely, a finish and lathe plant;
a boiler-maﬁufacturing plant; an iron-work, casting and wooden-moulding

~plant; and an electric machinery and appliances plant. In 1918, a cast
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TABLE 13. The Electric Supply at Fushun Coal Mine

(Unit: kwh)
Year CoFaulS h’r':l inne _CoMaIl leiene
- 1908 : 13.2 532.2
1909 | - 88.8 691.7
1910 E | 230.7 1,007.4
1911 | 518.1 1,260.8
1912 669.6 - 1,668.4
1913 | 893.9 2,059.4
1914 1,365.7 2,488.8
1915 1,927.8 2,730.7
1916 3,085.5 3,309.5
1917 4,576.0 5,010.4
1918 6,059.9 5,119.0
1919 7,316.1 ' 5,027.7

Note: From '"Nippon Kogyd Hattatsu-shi'' [The historical
development of Japanese mining], Konwa-kai, Vol.
2, p. 605. The figures pertaining to Mi-ike
are from the aforementioned "Mitsui Zaibatsu ni
Okeru Sekitangyd no Hatten Ko6zo,'' Kasuga Thesis,

p. 135.

. steel mill was added. There was a need to produce coal-mining machinery

self-sufficiently because Fushun was far from Japan proper and also be-
‘cause the Chinese mechanical jndustry was insufficiently developed. The
factorieé at this stage thus came to produce sand-filling deviées, hoists,
coal transporters, selectors, and pumps. Furthermore, in 1918 the Fushun
factories contributed to the establishment of the Anshan Iron-Manufactur-
ing Plant, whichvwas under Manchurian Railway management. The machine
production standard of Fushun Coal Mine, however, was somewhat  low and
part of the latest coal-mining machinery had to be imported from the
West, as had been the case with the advanced coal mines in Japan. For
example, Mond-model gas generators, ammonia recovery devices,,turbines;
and large-scale steam boilers were imported from Britain, the United

States, and Germany.

In view of the fact that the Mond-model gas generator used gasified coal
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of inferior quality, a chemical plant for the production of ammonium
sulphate was established. |In addition, a sulphuric acid plant was es-
~tablished,inil9l6, a\blésting powder plant in 1917, and an oxyhydrogen
plant in 1919. Since a coke plant also had been established, Fushun -

Coal Mine thus began to turn into a gfeat industrial complex.

" b. The Modernization of Fushun Coal Mine in Its Second and Third Stages

An overall characteristic of the technological devélbpment at Fushun Coal
Mine from its se;dnd stage onward was that a marked technological inno-
vation was friggered'by the‘post-WOrld War | depression and the Great -
Debression."ln other words, the engineers of Fushun Coal Mine furthered
the standard of technology which had been accumulated through‘IZ‘yearS

of management. Moreover, they had transferred and acquired more advanced
technology from the West. As a result, they were able to develop an

independent technology and made it the largest coal mine in the Orient.

The investment amount at Fushun Coal Mihe from 1920 cannot be broken
down into two stages ‘because of insufficient data. As shown in Table
14, investment in a seven-year period from 1920 to 1926 was ¥47,720,000,
and in a nine-year peridd from 1927 to 1935 was ¥78,060,000, making‘a
total of ¥134,780,000 for the 16 years. This Was a huge sum, as it was
three .times that of the amount initially invested in the first sfage.
Incidehtally, investment at Kailuang Coal Mine (which was another large
_colonial coal mine), from its establishment to 1937,_ié<Said to have
been 2.9 million (¥49.3 million).55 i

“the currentvvalue being £5.5 million (¥93.5 million).56 When compared

This was mainly British capital,

with the amodnt invested at Kailuang Coal Mine, it becomes clear that

the investment;in Fushun Coal Mine was tremendous.

Conseqﬁéntly, as shown in Table 15 Fushun Coal Mine's output increased
rapidly. The 3.2 million-ton output. Of 1920 was doubled to 6,620,000
tons By 1926, and by 1930 it had hit the seven million-ton mark. Despite
a drastic decreasevin productionvduring the Great>Depressioh, the output

again increased'rapidly in the prdcess of industrial rationalization.
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It hit nine million tons in the latter half of the 19305, and there was

a record-making output of 9.8 million tons in 1937, which was the highest.
~output in its hfstory. AFushun Coal Mine's output in the 1930s accounted
for approximately a quarter of China's coal output. Kailuang Coal Mine,
which had had the largest output in China, was surpassed in_1922, and the
gap between the two widened steadily until the outpﬁt of Fushun Coal Mine
doubled that of Kailuang Coal Mine in 1935. The<deve1opment, however,
‘was not simply limited to increased output. As will be pointed out .in
detail later, a tremendous investment was made at Fushun Coal Mine toward
pursuing technological innovation. Kailuang Coal Mine, on the"other hand;

stagnated in its technological development.

TABLE 14. Investment at Fushun Coal Mine in the 1920s and’l930$
v (Unit: ¥1,000)

1920-1926 1927-1935
| tem Amount ' ~ ltem ‘ N Amount
Mining district 2,024 Power shovel for strip mining A 4,000
Land ' 5,555 -~ Electric engine ' 5,460
Mine opening 3,169  Dump truck ; o 3,280
Plant 2,119  Skip device 2,490
Machinery 11,510 Coal selector ’ ‘ : 940
Building : 5,328 Excavation of the Longfeng Pit . 5,240
Engineering 4,388 Installation of additional generators 10,960
Others : 13,627  Moving cost of the factory plant - 1,250
' - . Others o L, h4o
Total 47,720  Total L 78,060

Note: Data for 1920 to 1926 from Mantetsu Dainiji Junen-shi, p. 686.
Data for 1927 to 1935 from Mantetsu Sanjunen Ryaku-shi [An
abridged history of the thirty years of the Manchurian Railway],
pp. 698-699. : : .
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TABLE 15. Output of Fushun Coal Mine (Unit: ton)

Year CJ:fﬁnle ‘ngiha?ge
1920 320.9 h20.1
1921 277.8 436.4
1922 392.1 365.7
1923 502.9 L49.6
1924  564.2 431.6
1925 ' - 394.1
1926‘ 662.4 303.7 -
1927 710.1 1462.9
1928 735.2 461.2
1929 743.5 462.0
1930 704.2 532.7
1931 630.3 521.9
1932 600.6 506.9
1933 731.2 408.9
1934 793.9 479.8
1935 811.9 404 .2
1936 797.8 473.5
1937 987.8 477.8
1938 950.0 516.7
1939 - 930.3 652.8
1940 763.3 649.2
1941 707.4 663.3
1942 676.3 665.9
1943 577.0 641.3
1944 502. 1 562.5
Note: Mantetsu Kaihatsu Yonjunen-shi [A 4O-year history

of Manchurian railway development], Vol. 2, p. 66

and Kairan Tanko no Hachijunen-shi. :




The first point to be noted regarding the development of Fushun Coal
Mine in its second and third stages was thét there was great technologi-
cal innovation in the coal-extraction method. Although the fine-sand-
filling method, which was effective for coal‘extraction from a thick .
coal bed, was introduced and applied Widely from-1912 onwards, it was
full of defecté as it was meant for horizontal diggirgbwith short walls.
The englneerlng staff thus researched ways to overcome these defects

and in 1920 it “mdependently"57 developed a fine-sand-filling method to
be used for diagonal digging with successive layers and long walls. This.
method met with success when it was applied on a test basis at the newly
excavated Lohgfent Pit in the following year. Subsequently, the method

was introduced and applied at all the other pits.

. The essence of this coal e*tkaction method is as follows: A coalbbed is
marked off in stratified layers about two metres thick.. Coal extraction
begins at the roof of the lowest stratum, and when extraction at this
stratum is completed the cavity is filled with fine sand. The coal
extraction of the successive TaYer is done in‘the same manner. According
to this method, a hoisting shaft is flrst extended from a coal pit Wthh
is connected either to a pit or an inclined shaft. A shaft along the

top and a shaft along the base of the layer are dug from the honstlng
shaft into the coal bed compartment. While the former is directly con-
nected to a shaft exclusively for the sand-filling pipe and exhaust, the
latter is connected to a shaft exclusively for transport, drainage, and
intake. A preparatory shaft 80 to 100 metres long is dug along the base
shaft, from which faces 40 to 50 metres long are created on both sides. ‘
A sand-filling shaft ie dug at the centre -of the top shaft into the base
shaft. Coal is extracted-upward from both coal’faces, making a cone
shape toward the top shaft. As the cavity created by extraction enlarges,
it is filled wfth sand sent through. the pipe. Thus further extraction

~ becomes possible. Extractea coal is sent from both ends of the face to
the shaft through a chute and then is carried-out in-a coal cart. When
’extraction at the bottom layer is over, the coal on the next layer is
extracted in the same manner. fhe above comprises one coal face; many
coal faces are set up in succession along the extension of the shaft.

This extraction method with long-walled coal faces enhanced the extrac-
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tion efficiency remarkably. This was because it resulted in an intensi-
fication of coal extraction, shortened the length of the pits, decreased
maintenance\COSts'of the coal faces and pits, created easiér,ventilation,
and prevented cave-ins and spontaneous combustion. Furthermore, the
conqentration of coa] faces in one area induced favourable conditions‘

58

for mechanization.

Hoisting shaft

PLANE

==>>>> Sand-illing shaft
%/; L;.

"~ Transport shaft.

Filled sand

CROSS-SECTION

v Transport shaft

FIG. 3. The Fine-Sand-Filling Method of
Coal Extraction According to
Diagonal Upward Digging

The second noteworthy point pertains to the fact that mechanization
f’progressed even more due to the twb~debressions, With regard to the
mechanization of extraction wdrk, electric drills and bneumatic rock
drills were introduced in 1922 and they became widely used in the
-19305.59

drills were used in 1936. Coal-mining machines which were imported and

As'seen-Tn Table 16, 55 electric drills and 200 pneumatic rock‘

given a test run in 1921 did not take root, but finally became prevalent
in the 19305.60 Incidentally, 14 coal cutters and 58 coal picks were
used in 1936 since coal cutting was done by blasting. From 1930, coal
transport at the face was mechan1zed with the introduction of a conveyor.
As of 1936, 545 units of various types of conveyor were uéed. Coal

transport completely using conveyors, from the coal face to the portal,
: : 62 : -

was started at the Laowan Great fnc]ining Shaft in 1936.
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Mechanization in the pit also was improved. As seen in Table 17, electric
trains for the expansion of coal traﬁsport in the pit were introduced and
became popular. A great hoisting machine which was able to hoist eight
coal carts in four layers was installed at the néwly excavated Longfeng
Pit in 1932.63 As far as the surface machinery was concerned, to improve
the quality of coal, coal-selecting machines came to be common]y.used in

the 1920s. In 1927 there were 11 units at Oyama Pit, six at Togd Pit,

 TABLE 16. Machinery at the Coal Face (as of 1936)

Excavation Machinery . Number
CDrill with 1/2 hp o b52
Drill with 1 hp - : k6
Drill with 1 1/2 hp I 52
Sub total . ‘ ~ 550
Hammer : : , 150
Compressor . _ - 5l
Cutter , ‘ ~ - 14
“Pick : . - 58

Conveyors

2-hp chain conVeyor 227

~ 3-hp chain conveyor ‘ 208
Other chain conveyors ‘ 67
Sub total ; 4 502

" Belt conveyor : 32
Shaker conveyof 11
Total | | - 5h5

~ Note: From Mantetsu Daisanji Jﬁnen—shi, p. 1,745,
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TABLE 17. Conditions Regarding the Introduction of an Electric
Mine Train

Pit: Year of No.of Weight Pull

Operation Unit (tons) (kg) Gauge Distance Manufacture
Laohutai 1924 5. 1,100 61 1,090  Toyd Denki .
7595 1928 3 5 1,100 61 2,000 Siemehs
Guchengzi . 1930 20 12 2,100 90 27,000 Téys Denki,
- \ Mitsubishi
' Oyama 1931 4 5 1,100 61 . 1,300 T3y5 Denki
Wandawu 1932 3 5 1,100 61 2,500 GE
Yangbaibao 1933 4 12 2,100 90 8,000 Toyd Denki,
. - ‘ 4 .~ Mitsubishi
Yantai 1934 2 5 1,100 61 .5,000 Toys Denki

Longfeng 1935 3 10 1,880 75 6,000 T6y§ Denki

‘Note: From Bujun Tanko Tokuhon, p. 11.

four at Laohutai Pit, and four at Longfeng Pit.64 A coal washer also waé
first put to use in 1920, and in 1926, one was imported from Germany and
installed at Guchengzi, this was the largest coal washer in the Orient

. as it had a daily output capatity of 6,000 tons.65

Moreover, strip hining became very popular upon entering the 1920s.
Comprehénsive development regarding strip mining was begun in 1923, and
the mechanized transport of coal,,mudcap squf, and capping, as well as
that of the extraction itself progressed. Ih other words, such machines
as excavators, electric shovels, dump trucks, electric trains, and skip
hoists Were introduced.66 The mechanization.of strip mining, however,

did not mean the disappearance of ménual extraction — there was great
difffcu]ty entailed in moving the machinery. But the‘mechanization_from
1920 onward was remarkable. As seen in Table 18, the mine's total electric -
horéepower was increased about 2.5 times from 1927 to 1936, and the horse-
power per miner also was increased by the same amount . The_degree of

mechanical installation was thus increased tremendously.

The third notewcrthy point was that the factory's self-sufficient prpduction
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TABLE 18. Horsepower of Electric Machinery (Unit: hp)

Year Pit Strip

extraction ' mining Total Per miner
1927 27,348 6,536 33,884 0.9
1928 30,182 14,303 44 485 1.3
1929 30,401 13,689 40,091 1.1
1930 ' 31,273 14,279 h5,552 1.6
1931 32,505 15,618 48,123 2.2
1932 34,864 22,439 57,303 2.5
1933 38,678 28,065 66,743 2.4
1934 - 36,810 27,669 64,479 2.2
1935 ,37,669 - 28,488 66,157 2.0
2.4

1936 56,022 : 30,230 ‘ - 86,252

Note: Formulated from Mantetsu Daisanji Jinen-shi, pp. 1,735-36.

systemvwas-reinforced67 and also that thé chemical plant made further
progress. An electric furnace which was installed at the mechanical
ptant in 1919 began.to operéte in 1920. Good quality claws required for
excavators which used to be purchased from outside came to be produced
self-sufficiently. The factory system was solidified when the Fushun
Ironsmith Co., Ltd. was purchased in 1920, becoming the second plant.
In 1927, the plant began to manufacture and assemble dump trucks, whiéh
used to be imported. Conveyor machine production wasbstartedAin 1930,
and the production of the Fushun-model machine drill was started in 1932.
Furthermore, in 1937 a p]anf to manufacture special steel from sponge
iron was established. Due to the outbreak of war between Japan and the
United States, additional plants for iron manufacturing and mechanical
engineering were'bﬁilt to reinforce the system of self-sufficient
production in tHe mine. As seen in Table 19, the operatioﬁa] expenses
of the factories befween 1920 and 1936 Came'up to ¥41,610,000, which was
equivalent to 29 per cent of the total invested at Fushun Coal Mine in

the same period.
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TABLE 19. Operational Expenses of the
Factories (Unit: ¥1,000)

Year 4 Amount
1920 R | b, 346
1921 2,484
1922 ' 2,164
1923 . - 2,227,
1924 \ 2,1
1925 o , .3,442
1926 . 4,272
1927 1,912
1928 2,119
1929 | 2,193
1930 S 1,639
1931 | | 1,255
1932 | | 1,387
1933 .~ 1,909
1934 - o - 2,291
1935 ' 2,755
1936 . 3,615
Total : . hl;617

Note: From Mantetsu Dainiji JUnen=shi,
p. 668, and Mantetsu Daisanji
Junen-shi, p. | 872

" The progress made at the chemical plant on the basis of cheap e]ectrlc
'power also was remarkable. 68 Research on dry distillation of oil shale

" was started in 1920. By 1926, a dry distillation furnace unlque to

 Fushun Coal Mlne was developed, and a reflnery was built at a cost of

¥9.6 million. Moreover, a blasting power plant was established in 1925
and an ammbnium nifrate plant in 1928, With the intention of Sprlement—
ing the shortage of liquid fuel in Japan, research on liquefaction of )
 Fushun coal was started in 1928, and a liquefaction plant was completed
in 1938. The chemical industry at Fushun Coal Mine ;hﬁs made further

progress. - Consequently, the mine developed into a gigantic coal mine
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under the management of Manchurian Railway, a state-poiicy cbrporatibn}
This was achieved due to the huge amount of capital invested, the trans-
fer of excellent engineers from Japan and their further training at. the
mine, the transfer of advanced foreign technology into Fushun's own -

technology, and an effort toward the self-sufficient production of

machinery.
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B THE EMPLOYMENT OF THE CHINESE AND LABOUR MANAGEMENT AT

FUSHUN COAL MINE

1. The Composition of the Labour Force and the Employment Categories

of Chinese Labour

a. The Composition of the Labour Force

During Fushun Coal Mine's development, which with Japanese capital lasted
for about half a century, the necessary labour force‘for mine management
: was created. As shown in Table 26, the total number of employees at
Fushun Coal Mine at Tts_Foundfng in 1907 was only'2,589 persons. That
number, however, increased as developmeqt progressed, and there were:
13,649 employees in 1911 and 47,805 employees in 1919. The number of
vemployees either decreased or remained stagnant after the post-World,War
| depression. During the course of technological development and in-
novation after the Showa depression of 1927, although the absolute number
of employees increased, this growth remained remarkably stagnant in

contrast to the great increase in output.

" The labour force ﬁonsisted of various categories: As shown in Table 22,
the first category comprised senfor, intermediate, and junior engineering
 staff members who gave technological guidancé and oversaw the development.

and managemént of the coal mine. A sécond category comprised senior,
intermediate, and junior managerial and office staff members who led the
administration and management of the coal mine. A third category con-
sisted of a general labour force who carried out the actual mining work.
A fourth category comprised the labour at the mechanical and chemical
ﬁlants, and a fifth category consisted of general workers in related

enterprises tied up with coal mining.

48



TABLE 20. Number of Employees at Fushun Coal Mine
' (Number at the End of Each Year)

o llmmer O o
1907 2,589 1,843 710
1908 6,085 5,112 8k.0
1909 6,934 5,879 - 84.7
1910 ) 9,098 7,913 ~ .86.9
1911 13,649 12,228 ' 89.5
1912 15,147 13,686 90.3
1913 21,857 20,040 91.6
1914 20,982 19,054 90.8
1915 24,208 22,112 91.3
1916 25,479 23,143 190.8.
1917 36,024 33,338 92.5
1918 46,118 42,815 | 92.8
1919 47,805 4,071 | 92.1
1920 © Lk, 900 41,639  92.8
1921 34,380 31,240 90.8
1922 . 34,870 32,037 91.8
1923 40,531 37,751 93.1
1924 . 42,044 39,238 93.3
1925 42,410 39,618 © 93.4
©1926 47,650 44,828 94.0
1927 49,295 46,723 94.7
1928 48,70k 45,972 9k.3
1929 47,691 bh, 748 -  93.8
1930. 38,648 35,511 91.8

Note: The above is formulated from Nippon Kogyo
Hattatsu-shi, Vol. 2, pp. 611-612.




TABLE 21. . Chinese Labour at Fushun Coal Mine (Full -time
Labourers and Regu]ar WOrkers)

Year A\ | Number : Yeér Number
1927 39,450 1932 24,848
1928 35,485 1933 29,781
1929 37,600 1934 30,478
1930 30,050 1935 34,534
1931 23,489 © 1936 38,124

Note: Formulated from Mantetsu Dalsanjl Junen-shi, p. 1,701.
The reason why the numbers are less than those in Table
11 may be due to the omission of. contracted labour.

TABLE 22. Labour Categofies at Fushun Coal Mine

1.” Coal mining engineering staff (including trainees) .
Senior engineers v
~Intermediate engineers
Junior engineers

2. Managerial office staff

Senior managerial staff

Intermediate and junior managerial staff _

Intermediate and junior labour management staff
(including contractors)

General office staff

3. General coal mining labour (lncludlng unskilled and non- skn]led
labour) :
Labour pertaining to coal-mining machinery

Operators of various machines
Miners working with machines (surveyors, coal- selectlng
workers, packers)

Coal extraction labour (mainly manual)

Pitmen, allocators, other odd-jobbers
4, Labour at mechanical and chemical plants

5. Labour tled to coal mining

Constructlon and engineering. labour
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In view of the fact that.the Fushun Coal Mine was a colonial coal mine
under Japanese capital, the following personnel were usually Japenese
who Were transferred from Japan: senior managerial and engineering .staff
members, some of the intermediate and junior staff members, general mine
workers, and other leading skilled labour in the general labour force.
Thus, apart from the senior managerial and engineering staff members,
there was a reliance upon the Chinese labour force for intermediate and
junior managerial and engineering staff members. The coal mnnnng lndustry
had developed so much that even in Japan those workers in the category of’
lengineering and skilled workers,' in particular, tended to be insuffi-
cient. THus it was very difficult to transfer this category of worker
from Japan to the Fushun Coal Mine. To invite them from Japan, it was
inevitable that the labour costs should increase in view of the generally
“improved treatment given to them in wages and 1abour condutlons 69 Conse-
quently, as many Chinese as possnble had to be hlred for such posntlons
as intermediate and Junlor engineers, managerial staff members, and lead-
ing skilled workers. The management, in fact, employed Chinese labour in.
these posTtioné. As shown in Table 23,'the ratio of Chinese skilled
workers to the number of Japanese engineers and skilled workers in the
category of intermediate and junior engineering and managerial staff
"members was as follows: The Chinese made up 24.9 per cent in 1907. The
ratio, however, increased repid]y, reaching’hl.l per cent in 1908 and -
50.7 per cent in 1912. The ratio steadily grew and stayed at 60 per cent.
ih the first half of the 1920s. Due to a change in labour management

policy, the ratio as well as the absolute number decreased from 1927 .on.

On the other hand, when the Fushun Coal Mine's entire labour force
is examined, it is seen that the mine was solely dependent on Chinese-
labour. As shown in Table 20, The ratio of Chinese workers to the total
number of workers |ncreased from 71.1 per cent in 1907 to 90. 3 per cent

by 1912, and it contlnued to fluctuate at about 90 per cent
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TABLE 23. Chinese Regular Workers (Skilled Workers)
at Fushun Coal Mine

Total number

Year O(f o fe;n ipc]: yaene;js %fh ::'rheisceh .R; tio » (%)
regular workers)
1907 965 241 . 24,9
1908 1,621 667 b1
1909 1,809 782 43.2
1910 - 1,959 853 43.5
1911 2,624 1,299 49.5
1912 2,872 1,457 50.7
1913 3,178 1,483 46.6
1914 3,747 1,86k 49.7
1915 4,300 2,226 51.7
1916 4,706 2,416 51.3
1917 5,568 3,113 55.9.
1918 7,013 3,974 56.6
1919 9,490 6,057 63.7
1920 8,382 5,246 62.5
1921 7,79 b, 714 60. 4
1922 7,256 b, k42 61.2
1923 7,558 4,839 64.0
1924 7,928 5,142 64.8
1925 7,099 4,378 61.6
1926 6,898 4,154 60.2
1927 6,165 3,630 ~ 58.8
1928 6,135 3,495 56.9
1929 6,119 3,327 54.3
1930 6,178 3,191 51.6
1931 5,245 2,434 46. 4
1932 5,066 2,211 43.6
1933 5,540 2,476 b6
1934 5,858 2,437 41.6
1935 6,119 2,374 38.7
1936 6,513 2,308 35.4
Note;’ 1. Formulatéd from the 1st, 2nd, and 3rd Mantetsu

g

Junen-shi, p. 586, p. 680, p.
2. Excludes the Yantai: Coal» Mine..

1,702, respectively.



b. Employment Categories of Chinese Labour

If it is the/case'that the demand for a great deal of Chinese labour was
created in the developmental process, in what way was it incorporated

" into the employment structure? Generally speaking, Chinese labour at
Fushun Coal'Mine was employed in accordance with three occupational ranks
and categories: regular‘workers (later regular sfaff),-full-time'workers
(1ater full-timers), and pitmen (later full-time labourers). Moreover,A
employment was to be had in either of two ways, namely, to be hired
dlrectly by the Japanese management or to be hired lndlrectly through
Chlnese contractors. The actual employment pattern of Chinese labour at
Fushun Coal Mine can be broken down into the following three stages: the
flrst from Japanese military control to about 1911, the second from 1912

to about 1926 and- the third from 1927 onward.

The category consisting of regular workers included intermediate and .
junior engineers and various leading skilled workers. They formed a
modern labour force with "specialized skills,' who were consistently
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employed directly by the Japanese management ~ The regular workers ,
were paid on the basns of “dally wages,'' and as shown in Table 24, their
wages were 20 to 30 per cent hlgher than those of other workers. The
terms which they received were in accordance with those received by
Manchurian.Railway employees of and included sueh benefits as company
housing, seasonal bonuses, and special assistaﬁce in accordance with the
relief regulations regarding regular workers. As shown in Table 25,
these workers comprised about 10 per cent of the total number of Chinese
workers and they were the leaders as well as the nucleus Qf coal mine

labour.

Full-time workers (full-timers) consisted of those Chinese whose experl-
ence and skll]s did not reach the standard of the regular workers; they
were thus held in reserve to be trained to be regular workers. There

/1 From the

also were those who would never reach a regular standard:
end of the 1920s, however, full-timers became the predominant work force
in jobs related to machinery. In view of the fact that full-time workers

also comprised the mine's modern labour force, they were consistentl
P , , Y
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TABLE 2L4. Average Daily Wages at Fushun Coal Mine (Unit: sen)

Chinese - Japanese

Year R Full-time Temporary Regular Full-time Regular
Pitmen . ;
: workers workers workers workers  workers
1912 35.5 34.3 - 26.3 k2.3 - 817 13
1913 . 35.0 34.4 28.0 42.8 79.9 114
1914 33.8 33.2 25.h4 42.8 - 88.9 114
1915 33.7 30.4 23.2 ho.9  81.8 114

1916 36.6 31.2 25.3 . 4.0 78.9 112

Note: From Manshu ni Okeru Kozan Rodosha, p: 127.

- TABLE 25. Chinese Labour at Fushun Coal Mine in Accordance
with Occupational Rank and Category

19171 19302 5 19393
Number % Number - % ‘ Number. %
Regular workers {or 2,749 9.6 b7y 1005 0 1,773 3.0
regular staff) ~ : A , .
Full-time workers " 13,289  46.7 10;351 23.2 10,455 18.2
"~ {or full-timers) : :
Coal diggers/odd- 10,279 36.3 22,003 49.6 30,252  52.9
jobbers (or full- C , ‘ o
time labourers) .
Contracted labour (or - - 5,575 12.5 14,779 25.7
supplied labourers) ‘ : ' : "
Temporary labourers 2,129 ;7.4 1,908 4.2 163 0.2
Total ~28,hb6 loo.o 44,551 100.0° 57,422, 100.0

Note: 1. Figures from Manshid ni Okeru Kozan RGddsha [Mining labour in
Manchurial, p. 231.
- 2. lFlgures from Minami Manshi Kozan RGdG Jijo [The conditions of
; mining labour in southern Manchurial, p. 17.
3. Figures from Romu Talsaku Kenkyt [A study on labour strategy]
Vol 1, p. 26.
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hired directly by the management. rThere were, howeQer, eases at.the
beginning when they were hired through Chinese tontradtors because there
were quite a number of semi-experienced and semi-skilled workers in this
category. In general, the wages of the full-time workers also were paid
on a-daily‘basis, As shown in Table 25, their wage standard was equiva-
lent to that of the average pitmen. The wages of the full-time workers,
however, tended to be stable, as they were paid on a dai]y basis.
Although their treatment was inferior to that of the regular workers,
Athey Were giveh certain benefits in accordance with the regulations‘re-
garding full-time workers. Numerically, as’shown in. Table 25, their
ratio to the total number of workers was high. From the 1920s, however,
the ratio was ﬁalved, as this o;cupationa]‘category became limited'toq

those working in jobs related to machinery.

The category of pitmen, which seems to have included allocators, putter,
"~ and so forth, had undergone a great historical change.72 During the
founding period of Fushun Coal Mine, pitmen were put under the employment
of contractors, as had been the case under Russian management. As was '
'generally seen at modern Chinese coal mines until 1911, coal extraction
work was contracted to the chiefs of the Chinese coal miners, or to the
so-called ''Baotou,' and pitmen were directly hired by such contr_actors.73
The Fushun Coal Mine management, however, ‘abolished the contracted work
system in theAcoal extraction sector in 1912 and placed pitmen under the.
management's direct employment. Nevertheless, this was a quasi-direct
employment system because the contractors were entrusted with the re-
cruitment of miners and they also partially assumed the function of
labour control on behalf of the management, desplte the abolishment of

Th ~Although both the contracted work system

the contracted work system.
and the quasi-direct management system are referred to as the contractor
system (Baotou system), they must be differentiated, This point will be

discussed in detail later.

Recruitment and labour control on the basis of the contractor system was f
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revised and curtailed from about 1927. In other words, taking the
progress of mechanization and the modernization of the miners into con-

sideration, the management curtailed the function of the Baotou and

55



introduced'the labour chief system (also called the work chief system)

to extend and reinforce the direct control of the management. It was,
however, difficult for the Japanese to ignore the existence of the
‘Chinese contractors and to completely control Chinese labour themselves.
In addition, the work contract system partially remained, 76 This was

not only left in such areas as that of temporary work, engineering, and
road construction, but also was extended due to the shortage of labour
caused by .the establishment of Manchukuo. -Such a contract system de-
"serves attention as the system which was preferred, and therefore adopted

by Japanese management

c. The Baotou System as a Special Employment System

In what manner was the labour force procured and managed under the above-
mentioned employment pattern at Fushun Coal Mine? Prior to examining
this question, the Baotou system, which is a characteristical]y Cninese
form of employment, will be discussed in detail; because labour problems

"at Fushun Coal Mine were predominantly. related to this system.

The Baotou system refers to a system of contracted work seen in the mining
industries, the civil englneerlng and construction industries, and the
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‘transportation industries in China. There were basically two types of
Baotou systems in coal mining. The first was a system in which a Baotou
received a contract to carry out coal-mining work from a managert In
general, this type prevailed in modern Chinese coal mines. The coal mine
manager paid the Baotou a fixed commission in proportion to the amount of
contracted work. The contractor then gathered workers, conducted the
work with the help of subcontractors, and paid the workers wages from
his commission. The second type did not entail contracted work. |t was
.a'system in which a Baotou was entrusted by a manager to recruit and
control labour. This type prevailed at.Japaneée colonial coal mines

* such as Fushun. According to it, the contractor; instead of the manager,
took sole charge of labour management - His commission was paid not in

proportson to the amount of work but in proportion to the value of the

wages earned by workers under his control. 7
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Neither of these types existed at the endogenous coal mines as they were
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only pertinent to modern coal mines. Attention should be pafd to the
fact that the function of this system tended to be medern,,deSpite the
pre-modernity of its structure. The second type is obviously a deviation
from the first. As pointed out earlier, although the first type of Baotou
system based upon contracted work, in fact, existed for coal extractien at
Fushun Coal Mine, the second type,aimed at labour management, was ‘intro-
duced in 1912 becausé of the abolishment of the first type. In this sence,
therefore, the first type will be referred to as the first Baotou system
and the second type as the second Bactou syétem. The Baotou system in
China is intrinsically identical to the contractor systems existent in

the coal-mining industry in other countries. As was already discussed

in another paper, the same two types of Baotou’systems existed in the
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Japanese foreman or the bunkhouse system. In this sense, therefore,

the Chinese Baotou system |s not unlque to Chlna

The uniqueness of the Chinese contractor system lies in the fact that
the first Baotou system based upon contracted work was predominant,
rather than the second type, which was prevalent in Japan, and that the
system exfsted widely, even in the stage when the modernization of coal
mining Had,progressed to some extent. The general reasons for the need .
of such a system were as follows: First, it was neeessary for the
managers to entrust the actual coal mining to the coal miners and fore-
men who were experienced in the busuness since the managers were not |
well-versed in the coal extraction operation. Second, because of the
difficulties entailed in the control of diffused labour which came about
as a result of the modernization of coal extraction, labour control had
to be entrusted to eontraetors who were able to command enough authority.
Third, the insufficient formation of a free coal mine labour market made
it so difficult to recruit and secure a labour force that it was neces-

sary to rely upon competent contractors for this purpose.

In addition to the above-mentioned general reasons for having a contractor
system in China, there were other reasons which contributed to the lon-
gevity of the system. First, the establishment of a free coal-mining

" labour market was delayed remarkably because foreign control suppressed
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the development of capitalism in China, causing the disintegration of
the peasantry to be delayed. In China in particular great regional
differences fn~language and cuétoms existed. There'was a guild type of
k.regional association called ‘the Eégg;orgahizafion, and the procurement
of labour had to go through this organization.SI The Baotou system was
based Upon.the Bang organization, at theAapex of Which stobd the con-
tractor. Second, since most of the modern coal mines happened to be
colonial coal mines, tﬁeir~foreign managers had ﬁo choice but to rely

" upon contractors since they could not easily and directly gather and
manage'Chinése_labourers. Furthermore,‘labouf management by the con-"
tractors was financially more feasibje than haVing it placed directly

under the control of management.

lt was not, however, as if the contractor was solely in charge of all
_coai-mining labour. The management directly controlled those mining
workers who were engaged in such mechanized sectors as hoisting, trans-
portation in the gallery, and drainage. Though insufficient, the labour
‘market for the mechan i zed sector of coal mining was established at én
early stage. The contractor system, in conseduence, was dominant in
~sectors such as coal extraction and transportation at the coal face
‘which were slow to be mechanized. The Baotou‘systém brought various ‘
abuses, which generally were part of the contract system, such as random
excavation and the severe control and exploitation of labour. The more
power the Baotou had, the less influence could the management exert upoh
him to accomplish its own intentions; Coal mine investors thus tried to
curtail thé function of the Baotou. The mechanization of the coal ex-
traction sector meant that’coal mine capital could further its direct

control over the labourers.

As far as the Baotou systém at Fushun Coal Mine is concerned,82 the first
Baotou system based upon cqntracted work prevailed'in ‘coal extractionvup
to 1911. As previously pointed out, after several years of experience
the management revised the system to the second Baotou system in 1912,

In Japan the foreman system based upon cdntra¢ted work hardly existed at
coal mines'fun by large enterprises. The contrécfed work system was

obviously not suitable for the management of large enterprises. In view
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of the Japanese experience, the‘mahagemeht at Fushun decided to introduce
the second Baotou system, as it‘was capable of directly'controlling the
area of coal extraction to some extent. The reason thefmanagement‘did

not put coal extraction labour under its direct control was naturally

due to the aforementioned circumstances. In other words, first, because
Fushun Coa] Mine was a colonial coal mine, the management had to rely
upon the Baotou since it was difficult for the Japanese managers to
directly control, recruit, and manage Chinese labour. Second, due to
’v_the insufficient formation of the labour market for workers engaged in
coal extraction,‘it was difficult for management to secure labour direct-
ly. Third, due to delayed mechanization in this. sector, labour management
was so difficult that it required the medlatlng control of the contractor.
Thus, from 1912 to about 1927 the second Baotou system exnsted malnly in
the sector of coal extractlon as well as |nrother sectors at Fushun.
Although there was an attempt‘invthe.interim‘to put labour in the coal
extraction sector under the direct control of management , as was done

with labour engaged in mechanical jobs, this was not successful,82

The actual function of the second Baotou system at Fushun Coal Mlne will
be discussed in detail Iater. However, the management's polucy concern-
ing the contractot system in general will be discussed here. In 1912,
the management defined the nature of the secend Baotou system in its
“Regulatlons Regarding Coal, Extractlon Coolies Under a Baotou.'

Accordlng to the regulations, a Baotou with more than one hundred coal
extraction coolies was called a great Baotou,vunder whom were petty
‘Baotou each with about 50 coolies. The appointment of a great Baotou

by the management was made on the basis of '*having the competence and
leadership to supervise a large number of coal extraction coolies as

well as being loyal to the coal mine and devoted to the extractioh work."
The management appointed betty Bautou on the basis of recommendations
made by a great Baotou. The number of workers was not prescribed, as
.the management entrusted the right of dismissal to great and petty

Baotou alike. Concerning the salaries of the contractors, a great Baotou
was paid on a monthly basis 35/]000'of the total wages of the coolies
under his control. A petty Baotou received a basic monthly salary of

5/100 of the total wages of the coolies under his control and an addi-
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tional 2/100 was allotted every month in accordance with his performance.

As shown in Table 26, there were originally 13 great Baotou with an
average number of 796 coolies at Fushun Coal Mine. Due to an increase

in the number of minérs, the number of great Baotou also increased, for
there were 19 in 1926 and 23 in 1930. Ih’l93l, however, due to a labour
policy revision, the number was cut in half. Although a great Baotou 6n_
the average controlled 600 to 700 coolies, the number varied according

to different great Baotou. As shown in Table 27, influential great Baotou
~controlled more than 1,000 coolies while less influential ones controlled

“about 170 coolies.

‘As ‘shown in Table 28,‘the actual salaries of the contractors in 1926 re-
veals that a'great Baotou received an average monthly income of ¥249,

or 9 yen 96 sen. per day. A petty Baotou received ¥77 yen monthly, or
' 3 yen 10 sen daily. As sﬁown in Table 29, é g}eat Baotou's income was
about three times that of a petty Baotou's, and it was far more than the
average monthly income of 175 yen received by Japanese office employees »

at Fushun Coal Mine. The petty Bactou's income was equivalent to that

TABLE 26. Number of Baotou and Their Coolies at Fushun Coal Mine

- Avérage Average
' Number of Number of . - Number of number of °° . number of '
Year ; . . .

great Baotou petty Baotou coolies coolies per coolies per

' ' great Baotou petty Baotou
1918 13 - 10,351 796 -
1926 19 121 .+ 10,986 578 - ‘ 90
1930 23 - 234 17,848 776 76
1931 13 125 8,341 L ' 66
1935 i0 : 72 - - -

1939 9 60 - - | -

Note: Formulated from Manshi ni Okeru Kézan R3ddsha, pp. 232-233;
Mantetsu Dainiji Jdnen-shi, pp. 584-585; Minami Manshi K&zan
Rodo Jijo, pp: 34-35; Bujun Tankd Tokuhon, p. 433 ‘
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TABLE 28. Average Salary per Baotou (Unit:

yen)

Great Petty.

Baotou Baotou
Annual income 2,990 931
Monthly income . : 249 77
Daily income S 9.96 3.10
Average number of coolies

under control ~ . - 578 9

Note: Calculated on the basis of the previous table.

TABLE 29. Wages of Senior Workers at Fushun Coal Mine

in 1926 (Unit: yen)

' Monthly . Daily

salary wage

Japanese office employees . 175.07 7.00
Japanese regular workers 86.32 3.45
Chinese regular workers A , 16.91 .67

‘Note: Formulated from Mantetsu Dainiji Jinen-shi, p. 681.

The daily wage was calculated by dividing the monthly

salary by 25 days.



of a Japanese skilled worker and was ébout three times that of a Chinese
regular worker's or four times that of a general worker's. The high in-
come of the contractor aptly reveals the unique function fulfilled by
the system of contractors. The contractors in the second Baotou system
Vwere intrinsically synonymous with intermediate and junior managerial
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staff members hired by coal mine managément. Due to their own.ability
to control labour, they were evaluated so highly by the management that.
they were remunerated accordingly. In addition to their'salarieé, con-
tractoré received commissions from provision shops and from management
at the time of labour recruitment. It was not, howeVer,'as if all this
became their cash income. THeir unique function was based upon their
specific relatfonship to the labour undérAtheir control. To‘emphasize_
that the relationship was based upon money, contractors gave farewel]
monetary gifts to miners returning home. They also assumed the role of
patriarch by paying the travel expenses of sick or injured miners going
home as well as bearing other welfare expenses. Moreover, they had'té

bear the debts made by free-spending miners as well as the fines incurred

by those miners who violated regulations.

‘At Fushun Coal Mine, the contractors were under far stricter managerial
supervision; thus their independence was considerably less than that
which was seen at other coal mines. Despite the irrational and pre-
‘modern nature of the Baotou system, its efficiency was indispensabje for
the control of Chinese labour under Japanese management.87 With fhe
great revision of labour policy in 1931, however,'the contractor system
was curtailed'and its function diminished.88 Moreover, the management
introduced the labour chief system, or the work chief system, to include
the Baotou as members of the intermediate and jdn}or managerial staff.
The chief's function was limited to work supervision alone."The Baétéu
system at Fushun in the second and third decades of this century was a
powerful recruitment system for coal extraction labour. Upon completing
its historic functjoh; however, the system diminished and then declined .
in the 1930s. |
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2. The Development of Chinese Labéﬁr Management

a. Chinese Labour Procurement

The procurémént and management ovahinese labour was an extremely im-
portant task at Fushun Coal Mine, which developed rapidly despite a delay
in the overall development of capitalism as well as the insufficient
development of a coél-mining Iabour‘market. In what manner did the

management procure Chinese labour?

A labour force was generally procured at a labour market. ‘A coal mine
labour market, howéver, was not necessarily sufficiently formed in China,
especially prior to the 1930s. The coal miné'management and the Japanese -
government thus actively trained the neceésary intermediate and'junior |
engineering staff members. In 1912, Manchurian Railway founded Fushun
Handy Mining School, which was reorganized and developed into Fushun
Mining School in 1923. The training period at the latter was a year for“
a preparatory course and two and a half years for a regular course.
Students entering this school had to be higher elemenfary school gradu-
ates. Between 1922 and‘l926 there were 18 graduates of this school; and
in 1928 48 students were enrolled.89 Although the number was small, the
management itself thus trained Chinese to be intermediate and junior

engineers.

Furthermore, in Manchuria, the Japanese government founded a technical
/schooi and a college with mining and mechanical departments to train A
engfneers for colonial coal mines.‘ In 1910, a four-year college with a
mining departmént; called Lushun Engineering InStitute; was founded for
the joint education of Cﬁinese and' Japanese. This college sent out about
600 graduates until it was closed down in f926. Some of the'Chinese

~ graduates must have been employed at Fushun. Apart from the above, in
1922 Lushun Engineering College was hewly founded, and a one-year pre—‘
paratory course’was opened specifically for the Chinese. In 1929 there
were 31 Chinese students in the preparatory course and.l6 Chinese students
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in-the regulaf course. In addition, the government .of the Republic
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founded the University of Tungbei. in 1939 and established a Mining and
Metallurgy Section in its Ehgineering Department to train Chinese engi-
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neers.

The establishment of Manchukuo in 1932 triggered a developmental boom in
Manchuria and caused a shortage of eng|neers The government of Manchukud,
aiming at the training of more Chinese engineers, increased technncal

9? In 1936, an

Attatched Provisional Engineering StafF;Training Center was opened at

schools and colleges and sent students to study in Japan.

Lushun Engineering College. Its training period was one year, and 75 -
Chinese students were enrolled in the mining section. In 1938, Ritsumei-
kan's Nisshin High School; which offered a two-year training'céurse, was
founded. There were IS Chinese students enrolled. in the mining and metal-
lurgy section. In addition, Harbin industrial College,was founded, and

in 1939 sent out 16 Chinese graduates from its mining and metallurgy .
section. Such four-year colleges as Xinjing‘Engineering and Mining

School and Fengtian Enguneerlng School, which had an enrollment of 70
students per year, also were established. As seen above, the necessary
Chinese engineers for Fushun Coal Mine were gradua]]y nurtured by Fushun

toal Mine management itself as well as with the help of the government.

A Chineée labour force including engineering staff members énd skilled
workers was generally procuréd from a labour markét - However, due to
the |nsuff|c1ent development of a coal-mining labour market in China and
to the tendency of a general shortage of labour up to the 19205, it was
difficult to secure a labour force. The procurement of modern skilled
mining workers was particularly difficult. Neverthelesé, Fushun Coal . -
Mine, which triggeréd the'extension of a demand for labour, was_éctive
in procuring the massive labour force which the mine required. The two
methods of ‘labour procurement at Fushun Coal Mine were local employment
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and recruitment employment. Reflecting the formation of the coal mine
labour market, there were two types within the category of local employ-
ment. One type was for the Chinese labourer who moved into Fushun of his
own volition-to be hired upon the completion of the employment procedure.
The other type mainly,pertainéd to a labourer under the-contractor'system

who moved from the control of one great Baotou at a certain pit to another
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- great Bautou at another pit. Recruitmént employment was a method of
emplOying'a labourer who was hired by recruitment agents sent out td
various regions. This method consisted of two types, namely, labourers
recruited by the temporary recruitment staff and'labourers recruitedi
though recruitment agents established in the countrysidé. -Moreover,
there we}e priyate recruitment agents controlled by great Baotou as well
aS«recruitmehtiagehts under the direct management -of the mine. The
former type, however, existed only between 1916 and 1919 and agents

under the management's direct control were predominant.

Irrespective of the recruitment methods applied;‘various active means

had to bé implemented to procuré and secure a massive labour force. The
first method waé to provide the labourers with better wages, welfare,

and health facilities tHan that which was provided by other mines. This
"~ could help not‘ohly in the prdcurement of labour but it also would bring
psythdlogical stability to the labourers at the mine. In fact, the wages
at Fushun ani‘Mine are said to have been higher than those at other céai
mines in the countfysfde. Asvshown in Table 30, for example, the wages
paid by Fushun Coal Mine were more than double those paid by Liuchuan
Coal Mine in Shantung Province. in addition, a welfare and health policy
: whiéh-Was far‘more advantageous than that provided by patriarchal con-
‘tractors at other provincial coal mines was offered by the Fushun Coal
Mine manpagement. To secure a quality work force, labhourers who came to
the mine of their owﬁ'volition and who served. for a certain duration
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were given various benefits. The brocurement of a modern labour force
engaged in mechanical jobs appears to have been done in this manner to
some extent. On the other hand, when the labour market was not suffi¥
ciently formed, it was extremely difficuit to secure a force for such
work as coal extraction, which required hard labour, by simply bettering
wéges/and treatment. The management, therefore, took the second measure
of procurement, which was to procure labour through the active mobiliza-

tion of contractors.

A labour force was not recruited from outside as operations at Fushun
Coal Mine were getting under way, but was hired locally &s labourers

‘Came‘spontaheously to the mine. However, as increased development led
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TABLE 30. Comparative Wages in 1917 (Unit: sen)

Fushun Coal Mine Liuchuan Coal Mine

Faceman. Average 57. Average 23
Per ton 50 ~ Per ton 37

"~ Shifter - Average L9 - Average 19

Note: From Manshi ni Okeru K&zan Roddsha, p. 38.

TABLE 31. Comparative Ratio of Place of Origin of
‘ the Fushun Coal Mine Workers (%)

1917 1930

Total
Pitmen - Pitmen FUII- . 0dd :
timers jobbers

Shantung Province  63.5 65.0.  46.0 61.0  57.0
Hebei Province 20.3 22.0 - 27.0 24,0 25.0
Manchuria ~16.2 4.0 23.0 8.0 .12.0
Others : - 9.0 4.0 7.0 5.0
Total | 100.0 100.0 100.0 100.0  100.0

* Note: The figures for 1917 from Manshl ni Okeru Kozan Rodosha, p. 75,
' and the figures for 1930 from Minami_ Manshu Kozan Rodo Jijo,
~p. 30. ' ‘
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to an increased labour demand, the spontaneous influx was no longer suf-
ficient and the management had to actively recruit Iabourers.95' Thus,
starting in 1912, the management began to establish recruntment agencies -
called Labour Recruitment Offices. One was established in Shantung Pro-
vince, from.where mostﬁof the Fushun Coal Mine wonkers‘traditionaily came
prior to the establishment of the Japanese management. Another was
established in Hebei Province, where much coal-mining labonr was accu-
mulated due to the existence of a number of modern coal mines such as
Kailuang, as well as the many endogenous coal mines in the vicinity.
' The management. sent out Japanese employees. so that they could have
Chinese contractors and skilled niners recruit skilled, runskilled and
.non-skilled labourers. As shown in Table 31, Fushun Coal Mine labourers
came predomlnantly from Shantung and Hebei prOV|nces Contractors mainly

took charge of labour. recruitment and were paid a commission in accordance

. with their performance. Furthermore, as a means of securing the recruited

labour, a bounty was pafd to the contractor when the recruited labour
worked for more than 30 working days. The contractor, however,_nad to
pay a fine should the recruited labour escape within 30 working days.
Thus a total of 11 labour recruitment offices were established by 1920.
There were five in Shantung Province, two in Hebei, tWo in the Rehe
negion, and two in the home province of Fengtian. As it later became
easier to secnre labour, the number of labour recruftment offices was
reduced; the Labour Recruitment Office system came to be abolished in
1931 9 The recruntment of Iabour subsequently was pursued dlrectly by

" the management whenever necessary

During this period, the retention rate of labour recruited by contractors
was extremely Tow, which reflected the quaifty of labour available at
that time. For example, as shown in Table 32, while the target was to ‘
recruit 2,531 workers in 1917, the actual number recruited was 1,743 (a
sufficiency rate of 69 per cent), of which only 749 worked for at least
30 days. The majority of labourers left the mine in Tess than a month.
The labourers in question here worked in the coal extraction sector,
where, as noted above, the settlement rate was extremely low; these

labourers very,much lacked the quality of a modern labour force.
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TABLE 32. Settlement Rate of Recruited Labour

According to According to
locality Baotou -
Labourers to be recruited : 2,531 7 1,156
Actual number recruited v 1,743 A 1,104
‘- sufficiency rate (%) | : v 69 95
" Number who worked more than 30 days 749 o h31
Retention Rate (%) : 43 ‘ 39'

Note: Forimulated from Manshi ni Okeru Kdzan Rodosha, pp. 73-7L4.

TABLE 33. Methods by Whith Chinese Pitmen Were Employed
at Fushun Coal Mine
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‘Recruited Sought .Trénsferréq Total number
Year employment within the mine employed
Number % % % Number %
1912 5,216 16.9 24,1 59.0 30,752 100
1913 13,995 40.2 6.9 52.9 34,789 100
1914 3,042 9.0 33.3 . 57.6 33,550 100
1915 2,455 8.5 24.7 ~ 66.8 28,959 100
1916 4,258 14.9 16.6 68.5 28,533 100
1917 11,412 32.8 29.5 46.7 34,897 100
1918 15,024  35.6 64. 4 | 42,087 100
1919 16;310  32.9 67.1 49,425 100
1920 15,190  25.8. 74.2 58,809 100
1921 1,283 A1 95.9 30,779 100
1922 1,240 4.6 95.4 ‘ 26,556 100
1923 L,jo5  10.9 89.1 - 37,435 100
1924 2,252 6.6 93.4 33,807 100
1925 1,834 6.8 93.2 26,957 100
1926 5,430 17.1 82.9 31,595 100
Note: Formulated from Manshu ni Okeru Kozan Rodosha, pp. 80-84 and the

3rd Mantetsu Jidnen-shi, p. 586.




As shown in Table 33, although the management recruited a lérge humber

of WOrkérs from 1912 onward in conjunction with the development of the
mine, recruitment was drastically curtailed due to a stable labour supply
affer the post-World War | depression. This denotes that the labour
procurement method in the 19205,shifted more to that of labourers th
came to the mine of their own accord. It does not mean,'however, that
they had the quaiity of a modern labour force or that they contributed
to the stability of coal mine labour.‘ Table 34 shows the overall mobili-
ty rate of coal mine labour, |nclud|ng the pitmen. The mobility was
extremely hlgh until about 1927 In other words, four to five times the
number of reglstered labourers were employed and then retired. This
abnormally,hlgh mobility rate was partially caused by the modern factor
‘of labourers generally seeking higher wages, better working conditions,
and moblllty to acquire further skills. In addition to this factor,

the high moblllty rate was, first of all, caused by the fact that most

of those Fushun Coal Mine labourers engaged in coal extraction were

not of sufficient quality for a modern large coal mine. |In other words,
they hardly had ‘any work experience at a modern coal mine. Thus they
could not easily 'adjust to the strict timetable and security regulations
(imposed upon them due to the possnble dangers inherent in mine labour)
as well as to the gigantic mechanized system existent at the Fushun Coal
Mine. Although they sough;7employment because of high wages, they thus |

left after a short perlod

The second réasoh for thehexceptionally high mobility rate of labour was,
because most of the labourers were working away from home and could not
totally divorce themselves from the communal society to be found in their
‘home provinces. Semi-agrarian migrant labour seldom worked at a mihe for
a long period of time,‘as it would go home during the busy férming season.
There also were many. who would réturn home for such occasions as the New
Year, seasonal festivals, and other local rituals. - Since many of these

‘ came back to be rehired, the'mobility rate was even higher.98 The third
‘noteworthy point is that mobility from one pvt to another in the same
coal mine was frequent. As shown in Table 33, as far as the data for

the secohd detade of this century alone were ‘concerned, 50 to 60 per

cent of newly hired coal extraction labourers were simply transferring
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TABLE 34. Mobility Rate of Chinese Workers at Fushun Coal Mine

Full-timers (former

, Pitmen full-time labourers)
Year Employmént Retirement Employment Retirement
rate ' rate rate o rate
1912 4,2 4.0 - | -
1913 3.9 3.7 - | -
1914 5.0 5.3 o - -
1915 3.4 3.2 - . -
1916 h.6 4.9 - -
1917 3.5 3.2 : - - -
1918 3.5 3.3 - -
1919 b3 b4 S -
1920 4.7 4.6 N - -
1921 3.7 L2 - -
1922 3.1 3.1 - -
1923 3.5 3.4 = -
1924 3.0 2.9 . - | -
1925 2.6 2.7 - -
1926 - - - , -
1927 3.1 3.1 0.8 1.0
1928 1.7 1.9 0.6 0.5
1929 1.4 1.4 0.7 0.6
1930 1.2 1.7 0.4 0.4
1931 0.7 1.1 0.3 0.2
1932 1.0 0.7 0.3 0.3
1933 1.2 1.0 0.5 0.3
1934 1.0 0.9 0.3 0.2
1935 0.9 0.8 0.2 0.1
1936 0.8 0.6 0.2 0.2
The above was calculated on the basis of the number employed

‘Note:
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and the number retired over the total number of workers
registered at the end of each year. Data formulated from
Manshu ni Okeru Kozan Rodosha, pp. 80-84. The 2nd and the

3rd Mantetsu Jinen-shi, p. 586 and p. 1,727 respectively.
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from one pit to another. This transfer was due to several reasons, such
as competition between great Baotou over labourers and labourers seeking .
better working conditions. Apart from ecohomic reasons, they also moved
to other pits to be where their relatives or friends were working.99 Be
that as it may, this intra-mine mobflity, which caused emplbyment insta-
bility and at times wage increases, was prohibited by the management.

In 1912) the .authorities established thé Central Labour Recruitment
0ffice and prohibited independent and spontaneous recruitment by indi-
vidual pits. In 1924, to further reduce intra-mine mobility, a finger-
print system was adopted.]00 This system, however, does not appear td,

have necessarily reduced intra-mine mobility.

As seen above, the high mobility rate in general brought instability to
the management. The managerial authorities, therefore, took measures to
modernize the labour force through the‘mechaniiation of the coal extrac-
tion sector so that the miners would be more reliable. This wa$ the
third active means undertakén by the managemént to procure and secure a
massive labour force. As was mentioned already, progress in the mecha-
nization of the coal extraction sector lessened the demand for labour

and reduced the necessity for labour recruitment. .Consequently, 1abour
procurement was satisfied by the spontaneous influx of workers coming
out of the labour market. The mine authorities. imposed strict employment
conditions to improve the quality of labour, and bettered the wages and
‘other work terms to satisfy the lébourers.]O] The outcome of these
policies becamevapparent at the end of the 1920s, and as shown in Table -
34 the mobility rate declined rapidly. In the 1930s, the mobility rate
of pitmen bécame a little more than one and that of full-timers was re-
duced to one-half the raté of pitmen's, or to one-third. This factor,
moreover, contributed to longer work years. As shown in Table 35, those
pitmen who worked for more than two years accounted for 28 per cent; thiS
reveals that experienced pitmen were settling in. The number of work
years for.full-timers engaged in mechanical jobs was much longer than
those for pitmen. In the 1930s it thus finally became possible for
Fushun Coal-Mine to procure and secure a stable work force. This aspect
will be discussed in detail when labour mahagement's‘development is

examined.
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b. The Development of Labour Management
i. The Development of Direct Labour Management by Coal Mine Owners

Under what type of labour management did the Chinese labour work?
Regular_workérs and full-timers who were directly employed by the coal
}mine's owners naturally worked undéf{a‘unified systém of labour manage-
ment, that is, they worked according to the system found in a Japaneseé

office. The main issue here is labour management regarding labourers
in the coal extraction sector. The coal extraction‘labourers under the
contractor system'wefe doubly managed in the sense that they were placed
under the direct managéhent of the mine's owners as well as under the
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independent mahagement‘of the contractors. The labour'management

policies of the owners, however, were more dominant.

As was the case with Fushun Coal Mine's employment policy, its labour
management policy also went‘through three stages. In the first, which
'Iasted until about 1911, the_polfcy simplyAfolJowedkthe course of events.
In the second, between 1912 and about 1926; a policy unique to Fushun
Coal Mine was developed and tried. From 1927 onward, labour management
entered its third stage. This was due to labour management's conversion
from the second Baotoy system to an/extremely modern one. The develop-
ment of labour management in the second and third stages will'be examined

here.

The basic trait of the second stage was the introduction of the second
' .Baotou system after the abolishment of the contracted work system, méiniy
in the coal extraction sector, in 1911, MOfeover,'taking Chinese labour
conditions into consideration, mine owners developed the kind of labour
“management suitable to a modern mine.. The first and foremost objective
of direct labourvmanagement by the owners at this Stage»was, as already
seen, to procure'and,se¢ure a labour force of good quality. ‘Therefore,
rmine~owners on the one hand took a series of measures tovimprove Work
conditions for the miners to induce the spontaneous influx of quality
labour. . On the other hand, regarding labour recruitment by_cohtractors,

mine owners bore the recruitment expenses and paid a certain bounty when
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quality tabour was recruited. Even thoughvthe owners still relied upon
‘the contractor system, they could work toward‘their second objective:
to improve labour quality independently, to maintain a quality work-
force, and to enhance productivity with the use of an organfzed and

03

controlled work-force.] As pointed out'already, Chinese coal mine
labourers were not of satisfactory duality for a modern toai mine‘such
as Fushun. Most of them were not accustomed to the strict work regula-
tions demanded of them by a modern coal mine. Furthermore, their work
'mdrale was low because of their poor living standard, and tneir settle-
ment rate was extremely low. Therefore, the management established the
Office for Foreign Employed Chinese Labour at each pit. It stipulated
rigid work and safety regulations and itself organized and supervised
labour. Japanese managerlal staff members inspected the mtners at times
as they went in and out of the pit to prevent them from bringing in such
prohlblted’utems as cigarettes and matches. "The Japanese staff members
also inspected the mine labourers' tools and ceal extraction'permifs.
Officers were sent around to supervise work in the pit. Those labourers
. who violated the regulations were fined. The contractor in charge also
was fined, for he was held jointly responsible. To enhance productivity,
tne management .guaranteed the wages for newly hired inexperienced labourers
for a certain period so that they could acquire some sknl]s Those miners
who independently came to the mine to be hired were given travel expenses

after completing e'period of work; they also were given some wage increase.

Nevertheless, what should be noted here is that in the second stage the
‘modern labourvmanagement policy initially pursued by the coal mine authofi-
ties was not effective. In general, coal mine labour dnring this stage
did no more than to earn its minimum living expenses. Due to a high
mobility rate skills were not accumulated; thus the miners' efficiency
was remarkably low. Although the management decided to give out increased
'wéges and a bounty to enhance the efficiency of coal extraction work,
certain data of the Manchurian Railway in the second decade of this centu-
ry pounted out the following:

Their ideas are. immature and their personallty tends to become

idle as they become familiar. Thus there is no other way but
to revise their personallty 104 :
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Consequently, in 1917 for example, the daily output per miner,'inc]uding
05

the surface and pit work, was on the average 0.35 ton,] which was about
one quarter less than that of a miner in Japan. These were the very
circumstances which necessitated the kind of labour control to be found

in the contractor system.

It was not until the third stage, wHich started in 1927, that a direct
system of modern labour management by mine owners became effective, due
to the following reasons: The formation of a labour market became quite
adequate. The relatively decreased labour demand, which resulted from
further mechanization in the céal extraction sector, made it possible to
find qua]iﬁy workers. “In 1927 the management revised its recruitment
\.tegulations, as well as the terms under which the affairs of coal extrac-
tion labour were to be‘placed. The terms for recruitment agents were
improved, and the management gave more favourable treatment when quality
labour was procured. Oh the other hand, when the recruitment agents
hired low-quality labor, they were made to pay compensation. Furthermore,
the management examined the aptitude of the applicants very carefully

and screened then strictly at the time-of hiring. As far as intra-mine
“mobility was Concerned, the management puf forth a strict policy that.

no one in this cafegory would be hired.. To get labour to settle in, the
ménagement fmproved.wages and the health and welfare system.]06v These

changes contributed to the weakening of the contractor system.

In other words, as of 1927, the management revised the payment system so
that the wages were paid'directly to individual workers instead of being
paid indirectly through contractors. MoreoVer, the Wage rate was made
more rational, and those who had worked for the mine a long time were
paid bonuses and compensation for illness. 1In 1930, shops which used to
be run freely by contractors were put under the direct management of the
coal mine.  Although contractors remained in charge of shops, the coal
mine designated fixed brices so that outrageous profits could not be
enjoyed by the contractors. Furthermore, in the same year, the system
by which contractors would make loans to labourers was abolished, and
the hanagement implemented a direct assistance system. kHousing also was

improved, and labourers with families could live in cémpany—rénted.
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quarters.

Such steps undertaken by the coal mine owners as a result

of modern labour management policy contributed greatly to the betterment

of Chinese labour quality in the 1930s. As pointed out already,\not only

did the mobility rate decline drastically but the'length of service also

increased. AS shown in Table 36, the number of workers with families

rose. An increase in their work rate is shown in Table 37, and as is

-shown in Table 38, their productivity was greatly enhanced.

TABLE 36. Composition of Chinese Workers with Families

Number

Year % of the total
1930 3,413 10.4
1931 2,781 11.5
n 1932 2,735 15.7
1933 2,969 15.4
1934 3,400 16.6
1935 3,583 16.6
1936 5,364 22.6
- Note: Formulated from Mantetsu Daisanji Jdnen-shi, Vol..
2, p. 1,731. The total number excludes those who
were under the contracted work system.
TABLE 37. Work Rate of Pitmen
Year % Year %
1927 67 1932 74
1928 67 1933 71
1929 69 1934 70
1930 70 1935 74
1931 72 1936 7h
Note: From Mantetsu Daisanji Junen-shi, p. 1,724
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TABLE 38. Productivity at Fushun Coal Mine (Productivity
per Miner) :

Year Daily output Year Daily output

{tons) (tons)
1927 0.5 1932 0.68
1928 0.59 1933 o.70
1929 0.5%6 1934 0.74
1930 072 - 1935 - 0.67
1931 0.76 1936 - 0.60

Note: -The calculation method is as follows: Annual E
output divided by total number of Chinese labourers
divided by 350 days. Moreover, those who are under
the ‘contracted labour system are not included in the
total number, which is inclusive of labour engaged
other than in the mine. However, the value to the
aggregate is not significant.

ii. The Development of Independent Labour Management According to the

Contractor System

In a modern coal mine, it was never the case wherebyla contractor was
_entrusted with the entire ménagement—of labour under his control. Labour
management under the contractor system was of a dual nafure, especially
at Fushun Coal Mine, where’the system existed in a supplementary form

to the direct managemeht'of thévcoa1 mine owners. As was seen already,
inadequacy»of direct management necessitated reliance upon the specific

control exerted by the contractors in the second stage.

As‘stated; the-contractér's first funqtion in relation‘to labour manage-
ment was to recruit labour. Thé second function was to actually organize,
conduct, and_supéfvise the work and to maintain and enhance productivity
under the system of direct labour management.]08 The contractor organized
‘his men into one group of hewers and another group of pushers, and as-
sighed\thém to a coal face specified by the management. .He therefore _
supervised'thg labourers to ensure thatfthé work regulationé set forth

by the'mine owners were kept and that any violations of the regulations»
vweré prevented. In addition, he kept track of the work done and managed

their wages. In view of the fact that the contractor's income depended
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upon the total wages earned by his men, he was eager to promote and
supervise their work. Moreover, the contractor appointed a skilled sub-
ordinate to train newly recruited and unskilled 1abourérs. The contractor
system thus fuhctioned to provide technical training for the miners.

This aspéct should not be ignored, because on the basis of language and
racial sentiment it was very difficult for the Japanese to teach skills

to Chinese labour.

The third specific function of the contfactor, which was based upon the
~Bang relationship, was to control the entire life-style of the miner and

"to aim at his settling in.]09

The contractor made his men live in quarters
provided by the management and he controlled their lives. He provided his
men with board and operated sundry goods shops where credit was offered
td‘the miners. - The labourers were subjugated to the contractor who ad-

. vanced their wages, and he thus tied his men to the coal mine. He watched.
" their daily lives so as to prevent them from running away or from being
scouted by a recruitment agent from another coal mine.' The contractor
.received the wages for his men in a lump sum ahd paid them individually
after deducting such debts as credit sales, fines, and other expenses.

He also extended paternalistic charity-oriented assistance and relief.

At times, he éxercised violent sanctions upon rebellious or idle labourers.
The main point of the contractor's specific function was that he supple-

mented all fhe aspects of control which could not be exercised by the

management.

In the third stage of the labour management policy, which started in 1927,
the functions of the contractor were drastically reduced and weakened.
Due to easier labour procurement and improved labour quality, the need
for specific labour manégement by contractors was to some extent lessened;

thus direct labour management by coal mine owners was strengthened.

Labour §rocurement and management at Fushun Coal Mine, therefore, met
-wfth various difficulties because of the overall delay in the_development
of capitalism, the insufficient formation of the labour market, and a

- sudden develépment in labour demand. Despite these difficulties, however,
the problemé entaiied.in labour procurement and ménagement»can»be said

to have been overcome.
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V. A HISTORICAL MEANING OF THE FUSHUN COAL MINE DEVELOPMENT

This paper has been dealing with the developmental préceés'of Fushun
Coal Mine with Japanese capifal in China and the manner in which Chinése
labour was procured and managed. Various questions have been raised,
and several of the‘more significant issues will be discussed here prior

to concluding this paper.

The first subject pertains to the fact that Japan came to dominate
Chinese coal mining as a result of the development of Fushun Coal Mine.
This Japanese colonial coal mine established its monopolistic position, .
and thus the modernization of Chinese coal mining not only stagnated but
also its development by native capital was suppressed. The extensive
existence of endogenous coal mines, in fact, was nothing but an adjuster
for the colonial-ceal mjneslto maintain stability in a fluctuating
economy.»”0 On the contrary, the development and modernization of co-
“lonial coal mines indicated that Chinese coal mining would have been
,modernized’éufficiently under certain conditions had it not been for the
" control of the colonial powers.”I These conditions would have involved
the following: establishment of an independent native government,, con-
centratioh of capital, introduction of advanced techno]ogy on the basis
of endogenOUS‘technology training of both Chinese engineers and a modern
- labour force, and maximum creation of self-sufficient capitalistic re-
pfoductive industries other than coal mining. Unfortunateiy, however,
such con&itfons could not be created in China, not only because of the
_strength of the colonial powers but also because of the corrupt Ch'ing
Dynasty. Moreover, a revolutionary government which would overtake the
Ch'ing Dynasty and‘ereate such conditions never emerged. Although the
circumsténeeé were very different than the Japanese case, this aspect

clearly reveals that the government's leadership and self-sufficiency .is
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cardinal for the modernization of a late-comer.

The second subject pertains to the fact that the modernization process

of Fushun anl Mine zigzagged and was thus sihilar to the modernization
process of Japanese coal mining, which also was not a unilinear process;
The first reason for this was that Japanese technblogy‘was.not necessari-
ly sufficient for the development of Fushun.Coal,Mihe; In other words,
the modernization of Fushun Qas pursued not only through.the transfer

of technology accumulated in Japan but also through the mastery of ad-
vanced teéhno]ogy transferred from the West. Second, it took a certain
period of time for the Japanese engineers to'ful]y understand the special
conditions of the Fushun coal field. Furthermore, a long period was re-
quired for them to master advanced technology and to transform it to suit
the speC|al conditions which existed. The modernization of Fushun Coal
Mine, therefore, from a sub-standard to a high-standard mine, was not
achieved overhight; instead, it was modernized gradually by pursuing and

developing its own indepehdent technology.

The third subject to be discussed relates to a discovery of the reason
why Fushun Coai Mine attained exceptional modernization in China. As
shown in Table 39, foreign capitaiists-in Qenera1 were nbt keen on the
development of modern coal mines which necessitated investing huge sums
of fixed capital. This‘was because great political and security problems-
were anticipated, owing to the location of such coal mines outside the
settlement. Moreover, due to the high ratio of fixed funds, the turnover
rate waS'IoW and the foreign capitalists could not expect the quick rethrn
which could be had with light industry 12 Cohsequently, in the case of
another large colonial coal mine, Kailuang Coal Mine, the amount invested
‘was less than that at Fushun Coal Mine and its standard of development
was lower.”3 Although modernization at Kalluang_Coal Mine was pursued
through the investment of a huge sum of fixed capitél the capitalists
were not keen on the modernization of coal extraction technology. -The
latter was not done to save further investment from going into fixed
capital. Thus Kailuang Coal Mine's development was of an easy-going and.
exploitative.nature. In other words, the extraction method uséd was a

chamber method which was generally called a ''cave-in'' extraction method.
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This extraction method was very fnexpensive but dangerous because coal -
pillars were not left. The extracted sites were not filled properly but
were left to be filled in by natural cave-ins. Although transportation
in the main gallery was electrified, the coal faces were devoid of mecha-
nization,'as coal transport in these areas was entirely manual. The
mine's development lacked planning. Large pits were not excavated, but
inexpensive inclined shafts and blind pits were randomly dug. Due to
the modernfzation of the poWer source, an electric power plant was
| established. The electric capacity of 25 cycles, however, was so small

that '"'it was a good example‘of the .low technological standard.”]]h

The fact that Kailuang Coal Mine's output began\stagnating at the'begin*
ning of the 1920s reflected the standard of its modernization. = The
‘modernization standard of Fushun'Coaf Mine was exceedingly high, and
thi's was exceptional when the modernization of coal mines by foreign
capital tendedbto'stagnate. The Fushun case was exceptional becaose, on
the one hand, the Japanese government and the eapltallsts had a strong
craving for colonial resources, and on the other, because the main de-
-velopment was undertaken by Manchurian Rallway Company, a semi-governmental
state pollcy corporation. The deve]opment undertaken by Manchurian Rail-
way avoided half-hearted modernization, which tended to be easy-going and
resource¥plundering. Instead, ft brought about long-term.and compre-

hensive modernization by investing a huge amount of capital.

Last, the method of controlling and mobilizing Chinese labour at Fushun
"Coal Mine will oe touched upon. The Fushun Coal Mine's development was
basically. pursued under the leedership of Japanese engineers. However, -
it was undoubtedly achxeved due to the co- operation given by the Chinese
englneers and labourers. Moreover, in the interim, intermediate and
junior'Chinese engineers emerged and Chinese labour was trained. ‘It is
hoped that the tecnnology acquiredkby the Chinese at such‘colonial coal

" mines as Fushun had some value in the modernization of Chinese coal
mining after liberation. As far as the method of controlling Chinese
labour at the Fushun.mine was concerned, labour control was achieved re-
latively smoothly~for the management of a modern gigantic coal mine during

the stage when the labour market was not sufficiently formulated. This
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can be clearly seen in the manner in which the contractor system was
utilized énd modernized. Based upon the éxperience of the bunkhouse
system ih Japan,vthe Fushun Coal Mine management used the contractor
system, effectively. To clarify this point so as not to cause any»mis-
understanding, the maih point is not aimed~at_g10rifying a pre-mbdern
employment pattern or the contractor system. The point is that taking
Chinese labour conditions into consideration the management used the
contréctof system effectively and adjusted it appropriatély to the modern
production system. Unlike Kailuang Coal Mine, which relied upon the first
Baotou system based upon contractual work, Fushun Coal Mine relied upon

a more modérn.syStem compris?ng the second Baotou system. Exploitation’
and a sYstém of pre-modern- labour managément often spawned great labour

115

disputeS‘at the Kailuang Coal Mine. At‘Fushun Coal Mine, however,

management and labour relations were relatively stable.

. The twenty-first century is not far away, and any development by colonial
enterprise cannot be condoned. Technology transfer and skilful labour
management of a colonial nature, therefore, have no significahce by
themselves. These subjects were discussed here,‘however, with the idea
that barring its colonial form, the Japanese experience of developing a

. colonial coal mine could offer some historical reference to those nations

which are in the process of development.
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NOTES

A United Nations University research report from the Human and Social
Development Programme sub-project on "Technology Transfer, Transfor-
mation and Development — The Japanese Experience'' through its Study
Group on Mining Industries: Nisaburd Murakushi, "Technology and Labour
in Japanese Coal Mining,' 1979; also Yutaka Kasuga, “"Transportation

and Development of Coal Mine Technology in Hokkaido,' 1980.

Masao Tezuka Shina Jukdgyd Hattatsu-shi [The developmental history
of Chinese heavy industries], Taiga-do, 1944, p. 1h.

Heinriqh Bauer, Shina Kogyo Ron [A study on Chinese mining], trans-
lated by Yokichi Takayama from Eine Studie tiber den Chinesischen

‘Bergbau, Nippon Hyoron-sha, 1936, p. 44.

Data pertaining to endogenous coal mining in China prior to the
end of the nineteenth century from Y3 Haga, Shina Kogyo-shi [The
history of Chinese mining], Dentsl Shuppan-bu, 1934, pp. 83-84,
and from previously cited Shina Jiukogyo Hattatsu-shi, pp. 69-71.
Also refer to other sources on the history of Chinese coal mining
which will be cited later. ‘ :

Shina Jukogyo Hattatsu-éhi, op. cit., p. 70.

Sung Ying-xing, Tiangong Kaiwu [Discernment of technoldgy], Juichi-
kumi Shuppanbu, 1943, pp. 290-292. S

Minami Manshi Tetsudd Kabushiki Kaisha Jinen-shi [A ten-year history
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of the Southern Manchurian Railway Co., Ltd.], 1919, pp. L463-46h . -
This book will be referred to as Mantetsu Jinen-shi. Also see Yuzd .
Kuboyama, Sekitan Kdgyo Hattatsu-shi [The history of the develop-
ment of coal mining], Koron-sha, 1942, pp. 401-403.

Masatoshi Tanaka, Chigoku Kindai Keizai-shi Kenkyd Zydsetsu [An
introduction to the study of modern Chinese economic historyl],
Todai Shuppankai, 1973, p. 215.

Atsutsune Aoyagi, Shina Kinsei Sangyd Hattatsu-shi [The history
of the development of modern Chinese industries], Kurita Shoten,
1931, p. 2. \

Yuzd Kuboyama, Shina Sekitan Jijo [The conditions of Chinese coal
mining], Koron-sha, 1944, p. 63. ' ' ’
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Mantetsu Junen-shi, pp. 464-466,

Shina Sekitan Jijd, pp. 62, 94, 186, 195, 211.

Refer to Vol. Iil, Chapter two-of '"DGhG Tankégys no Keitai' [The

- form of endogenous coal mining] in the aforementioned Shina Jikgys

Hattatsu-shi. Also see Manshd ni Okeru K5zan RSdSsha [Mining workers
in Manchuria] by the Manchurian Railways, Minlng Department, Geology
Section, 1918, pp. 101-105.

The 3.8 mll]lon -ton theory from the aforementioned Shina Jukdgyo
Hattatsu-shi, p. 258. Assuming that the output of the endogenous

coal mines would be apprOX|mately 50 per cent of the volume of the
total output in Bauer's Shina K&gyS Ron (p. 48), the writer made

an estimate of 6.7 million tons. Moreover, as seen later, the
estimate of one million to three million tons at the end of .the
nineteenth century was made on the ba5|s of the size of the endoge-
nous coal mine market. : '

For example, while the maximum depth of endogenous pits in. Japan
was 30 metres, in China it was 50 metres. The difference arose

from the fact that - the Chinese hoisting pu]]ey was larger than that

available in Japan Furthermore, there is no record of the wind
wheel being used in the Japanese pits.

‘The principal references pertaining to the history of Chinese coal
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mining are the aforementioned Shina JUkdgyS Hattatsu-shi, Shina
Sekitan JijG, and Shina KSgyd Ron as well as Shina Keizai Zensho

[The complete work on the Chinese economy], Vol. X, Part 3, on
mining, ed. by Téa DGbun-kai, 1908; Kazusaburo Kimura, “Hokusht

-Sekitan Keizai Ron'"' [A theory on the coal economy in Northern

Chinal, in T6a Keizai Kenkyd [Studies on the East Asian economy] ,
ed. by Nippon Gakujutsu Shinko-kai, Yuhlkaku, 1941, and others,

Regarding the hlstory of the Ka|p|ng Mlnlng Bureau, a detailed

-analysis is presented by the aforementioned Shina Jik3qyé Hattatsu-

shi and '"Hokushi Sekitan Keizai Ron.'" Also refer to Kairan Tanko
no Hachijinen [Eighty years of the Kailuang Coal Mine] by Bunjiro
Horiuchi and Isao Mochizuki, 1960.

On thls point refer to Hu sheng, Chuagoku Kindai-shi [Modern Chinese
history], Chapters 1 and 2, Heibon- sha, 1974.

Ibid.

For further information, refer to Vol. I, Chapter 2 of “Kokunal
Shihon Tankd no BokkG-Ki'' [The emerging period of coal mines with
domestic capital] and Chapter 5, Section 2 of ''Kokunai ‘Shihon
TankGgyd no Hatten'' [The development of coal mining with domestlc
capital] in the aforementioned Shina JukdgyG Hattatsu-shi.

Kairan Tanko no Hachijunen, p. 3.
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Shina Sekitan Jijo, p. 202,

Mantetsu Junen-shi, pp. L46L-465.

Shina. Sekitan Jijo, p. 6h.

Shina Kogyo Ron, p. 151.

Shina Sekitan Jij3, p. 6k.

Shina Jukogyo Hattatsu-shi, pp. 101-104.-

Ibid., p. 113 onward.

For example, Tangéhén.Mining Technical School was established in
the Kailuang Coal Mine. Refer to the aforementioned Shina Sekitan

Jijo, p. 240.

. Regarding the entire regulations, see the aforementioned Shina

Kenzai Zensho, Vol. X, pp. 398-401.

Pertaining to the conditions of Chinese coal mining in its second
stage, refer to the aforementioned books on the history of Chinese
coal mining. : . :

For further information refer to the aforement ioned ""Technology
and Labour in Japanese Coal Mining,' from p. 50 onward.

Boris P. Torgasheff, Shina K3gyd R8d5 Ron (Mining Labor in China,
Shanghai, 1930), Chuo Koron-sha, 1943, p. 101.

Ibid.

Concerning the conditions of Chinese coal mining in its third stage,
refer not only to the aforementioned books on the history of Chinese
coal mining, but also to Yosuko Rytiki Tankd Chcsa Hokoku [A report
on the survey of coal mines along the Yangtze River] edited by -
Chishi Kensetsu Shiryd Seibi Jimusho, Shanghai, 1942; Manshi no

~ kogyo [Mining in Manchurial, Dalian, Mantetsu Keizai Chdsakai, 1933;

and othe(s.

Concerning Japanese coal mine management in China, refer to Sekitan
K6gyd Hattatsu-shi by YUz3 Kuboyama; the aforementioned Shina Seki-
tan J1j0; Nippon Kogyo Hattatsu-shi [The historical development of

Japanese Mining] by Konwa-kai, Vol. 2, 1932; Shina JGkGgys Hattatsu-

“shi by Masao Tezuka; ''Hokushi Sekitan-Keizai Ron' by Wasaburo Kimura,

etc.

Regarding the management of Fushun Coal Mine, refer to the lIst, 2nd,
and 3rd Mantetsu Junen-shi, and Mantetsu Sanjinen Ryaku-shi by the
Manchurian Railway; Manshi Kaihatsu Yonjinen-shi [A forty-year
history of Manchurian development] ed. by ManshlG Kaihatsu Yonjdnen-
shi Kai, Vol. 2, 1964; Bujun Tankd Tokuhon [A reader on the Fushun
Coal Mine] ed. by Bujun Tankd, Dalian, 1937, etc.
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The aforementioned Manshi Kaihatsu Yonjunen-shi, Vol . 2, p. 35.

Refer to data to be cited later.

Regarding the development of. Benxihu Coal Mine, refer to the afore-

mentioned Nippon K3gyd Hattatsu-shi, Vol. 2, from p. 620 onward.
This mine was no bigger than a 400,000- to 500 000-ton class of

‘coal mine.

Details on the development of Kailuang Coal Mine will be mentioned

later. As for this section, refer to the aforementioned '"Kairan -

Tanko,' Chapter 5, in Hokushi Sekitan K3gyd Ron by Wasaburo Kimura.

See the aforementioned Mantetsu Janen-shi, pp. 467-469.

Ibid., pp. 492-493.

Kitaro Takanoe, Nippon Tankd-shi [Records on Japanese coal mining],
3rd ed., Maruzen, 1911, p. 52.

Konwa-kai, Nippon K3gyd Hattatsu-shi, Vol. 2, p. 585.

The Mjnistry of Agriculture and Commerce, Mining Bureau, Sekltan

Chdsa Gaiyd [An outline of the coal-mnn;ng survey] 1913, p. 88.

Mantetsu Jinen-shi, pp. 509-519.

Ibid., pp. 491-492.

See the aforementioned Nippon Kogyo Hattatsu shi, Vol. 2, p. 299.

Ibid., pp. 586-587. For further lnformatlon on the fine- sand-
filling method, refer to Bujun Tankd Tokuhon, pp. 102-107.

vMénteféu Jﬁnen-shi; PpP. 493-49#.

Ibid., pp 630- 633, also see Mantetsu Daunn;l Junen-=shi, 1928,
pp. 764-765. -

For further information, refer to the records pertaining to the
history of coal extraction methods at various pits cited in
Mantetsu Junen-shi and Mantetsu Dainiji Jdnen-shi. A summary in
this regard is available in the aforementioned Manshii Kaihatsu
Yonjunen-shi, Vol. 2, pp. 51-55,

Concerning the technological standard of Mi-ike Coal Mine, refer
to the aforementioned '"Mitsui Zaibatsu ni Okeru Sekitangyd no
Hatten Kozo'' by Yutaka Kasuga. .

Regarding the factories at Fushun Coal Mine, refer to Mantetsu
Junen shi from p. 544 onward and Mantetsu Dainiji Junen-shi,

from p. 665 onward
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Kimura, op.-cit., p. 360. The yen conversion rate is based Upon 1
pound = 17 yen. See the same book, p. 319.

Kairan Tankd no Hachijlnen, p. 23.

Bujun Tankd Tokuhon, p. 102. Regarding this method, see the same
book, from p. 102 onward. '

Nippon Kdgyd Hattatsu-shi, Vol. 2, pp. 586-587.
Ibid., p. 587.
Ibid.

ManshD’Kaihatsu YonjGnen-shi, Vol. 2, p. 62.

Ibid., p. 67

Bujun Tankd Tokuhon, p. 136.

See Mantetsu Dainiji Junen-shi, p. 547.

Nippon Kdgyd Hattatsu-shi, Vol. 2, p. 603.

Ibid., p. 591; Mantetsu Dainiji Jﬁnen-shi, from p. 587 onward, and

Mantetsu Daisanji Junen-shi, 1938, from p. 1,865 onward.

For further information, see Mantetsu Dainiji Junen-shi, p. 665,
and Mantetsu Daisanji Junen-shi, p. 865. '

See ibid;,,from p. 780 and from p. 1,843 respectivély'fof further
information. ' ‘

See Manshi ni Okeru Kdzan Raddsha [Mining labour in Manchuria],
Mantetsu Kogyobu, pp. 11-12.- ~ '

ibid., pp. 235-236.
Ibid., pp. 237-238.
Ibid., pp. 242-243.

See the aforementioned Mantetsu Junen-shi, p. 496.

Ibid.
This point will be discussed in detail later.

See the aforementioned Manshii ni Okerl Kozan Rodosha, pp. 238, 24#.

Refer to Romu Sesaku Kenkyd (Jo) [A study on labour policy, vol. 1]
ed. by Mansha Jukogyo Kaihatsu K.K. Xingjing, 1942, p. 10.
For more on the contractor system, refer to: Hajime Maeda, Tokushu

RGdGsha no Romu Kanri [Labour management of special labour],



78.

79.
80.

81.
82.
83.
8.
85.
86.

87.

88.
89.

90.
9l.
92.

90

Sankai-sha, 194k4; Torgasheff, Shina K3qyd RGdd Ron; Takatoshi
Nakamura, Hatd Seido no Kenkyl [A study of the Baotou system]
Osakaya-go Shoten, 1944,

Although Torgasheff also differentiated between the two types (op. 7
cit., pp. 73-74), this point must be treated carefully as the dif-
ferentlatlon of the two is generally not clear cut.

The aforementioned Hato Seido no Kenkyl, p. 2, also recognizes.
this point. It is therefore erroneous to conclude that the con-
tractor system was simply a pre-modern system. This point will

be proved in the course of this paper.

For further information, refer to leaburo Murakushl, Nlppon Tankd
Chin RGdSshi Ron [A theory on the history of wage labour in. Japanese

coal mlnlng] 1976, and the aforementioned Nippon Sekltangyo no
Gijutsu to Rodo

Regardlng Bang (gu:ld) refer to ShlJl Koyama, Shina Rodosha Kenkyu,
[A study of Chinese labour] Toa Jisshin-sha, 1919, Vol. I, Chapter

'3, ""R6dSsha no Dantai (Bang)” [The Labour Association (Bang)].

Regarding the contractor system at Fushun Coal Mine, refer to Man-
tetsu Junen-shi and also Manshiu ni Okeru K5zan R3désha, Minami

Manshu Kozan Rodo JIJO by Mantetsu Romu-ka, Dallan, l93]

 See Mantetsu DalnlJl Junen- Shl, p. 573.

The entlre regulatlons are c1ted in Manshu ni Okeru Kozan Rodosha,

from p. 245 onward -

Such logic is developed by the wrlter |n Nippon Tanko Chin Rodoshn

Ron. See, i.e., p. 24,

Concernlng the point, refer to Shina Kogyo Rodo Ron, p. 77; Toa
Keizai Kenkyu(l), p. 349; Mantetsu Dainiji Junen-shi, p. 570.

Consequently, Torgasheff's statement that 'the contractor system,
whatever form it may have, is harmful' (op. cit., P. '78) is an ,
idealistic and one-sided criticism which ignores a certaln histori--
cal role played by the system. ’

For further |nformat|on, refer to Mantetsu Daisanji Jidnen-shi, from :
p. 18 onward. :

See Manshii Kaihatsu Yonjdnen-shi, Supplementary Vol., pp. 85- 86
and Mantetsu Dainiji Junen-shi, pp. 1,172-1,173.

‘See Manshu Kalhatsu Yonjinen-shi, Supplementary Vol., pp. 87-89.

lbid;, p. 9k.

Regarding this point, refer to Manshl RGdG ‘Nenkan [Manchurian labour
almanac], by Manshu Rodo Kyokai, Gensho-do, 1941, pp.=335-336{
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For further information, refer to Mantetsu Dainiji Jdnen-shi, from
p. 564 onward, and Mantetsu Daisanji Junen-shi, from p. 1,721 onward."

See Manshii ni Okeru Kozan R6ddsha, p. 63.

For further information on recruitment, refer to ibid., from p. 57
onward, and to Mantetsu Junen-shi.

See Mantetsu Daisanji Junen-shi, p. 1,172,

Regardlng this pOInt, see Mantetsu Dainiji Junen- Shl, PP. 568 569

Ibid.

Ibid.

’Ibid., p. 569

Refer to the account on labour policy from 1927 in Mantetsu Daisan- -
ji Junen-shi, from p. 1, 7]8 onward.

Thus it is erroneous to presume simply that labour management: was
totally entrusted to the contractor. For example, Hajime Maeda's
statement that ''a contractor manages the entire training, guidance,
and other aspects of the labourers' work'" (op. cit., p. 214),

-completely.

For further .information, refer to a chapter on miners entitled
"'Shieki Seido Oyobi Taigi'' [A contract system and its terms] in
Mantetsu Dainiji Jinen-shi, from p. 570 onward.

Mantetsu Junen-shi, p. 497.

Manshi ni Okeru Kdzan Rodésha, p. 114. Concerning Japanese produc-
tivity, see Nippon Kogyd Hattatsu-shi, Vol. 2, p. 211.

For further information, see the section on labour policy in Man-
tetsu Daisanji Jinen-shi, from p. 1,718 onward.

Ibid.

On this pornt “refer to Manshu ni Okeru Kézan R6dosha, Chapters 6
and 7, and p. 2&7 Also see Mantetsu Dainiji Jinen-shi.

ibid.

Shina Jikogyd Hattatsu-shi, op. cit., pp. 272-273.

Under the control of the foreign powers, the Chinese paid special
attention to Zhongxing Coal Mine, which was developed into a large,
modern coal mine by Chinese capital and engineers. Ibid., pp. 115,
148, 335. Due to limited space, the.modernization of Zhongxnng
Coal Mine unfortunately could not be examined. '
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‘Hachijunen. pp. 12-13 and a section in the same work entitled

""Kairan Tankd no Saitan H3h3 no Okina Henkaku'' [A major change in

‘the extraction method at the Kailuang Coal Mine], by Wu Ging-cheng,
which was quoted from Meritan Jishu, 1959, Nos. 19-20.

Wu's thesis, op. cit., p. 256.

For further information, refer to the aforementioned Wasaburo
Kimura's thesis, from p. 363 onward.



