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Abstract 

     With the Japanese National Railways (JNR) as the standard, the present study estimated and compared the 

relative TFP of the Taiwanese National Railways (TNR), Korean National Railways (KNR), and South 

Manchurian Railways (SMR). The annual average increase rate of TFP during 1907-39 was 2.6% for the JNR, 

2.7% for the TNR, 2.3% (1907-41) for the KNR, and 4.7% for the SMR, respectively. The JNR exhibited a 

tendency to increase in productivity up to the 1910s, to stagnate in the 1920s with the advent of recession, to rise 

immediately following the Great Depression, and to increase dramatically after the outbreak of the Second Sino-

Japanese War. The TNR and the KNR, too, showed a tendency similar to that of the JNR, decreasing in the 

productivity gap in the long run. However, out of the railways of the Empire of Japan, the KNR exhibited the 

lowest productivity whereas the SMR exhibited the highest productivity. Such a tendency can be confirmed also 

in the tendency of profit rates. In Korea, railroads were laid based on political and military purposes so that the 

KNR suffered from a chronic deficit, only to achieve business stabilization in the mid-1930s through the 

rationalization of the operation of railways and advances in industrialization. On the contrary, the SMR dropped 

in TFP as its business scope expanded following the Mukden Incident and therefore was impaired in the 

efficiency of railway operation compared to the past, but was able to function as an “East India Company” 

implementing Japan’s policy on China against the backdrop of overwhelming profitability. 
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1. Introduction 

     Northeast Asia, which achieved dramatic economic growth during the latter half of the 20th century, 

belonged to the sphere of the Empire of Japan during the first half of the same century. Although whether and 

how much colonial experience contributed to postwar economic growth is a still unresolved matter for debate, 

that modern institutions were introduced in this period itself is a historical fact (Huh Soo Youl 2005; Kim Nak-

Nyeon 2006). It is well known that, among such institutions, representative technological systems that made 

colonial rule possible were communication and railroads (Daniel R. Headrick 1998). Out of these, railroads 

were not only a means for maintaining colonies but, furthermore, also a tool for colonizing the nations in 

question. If the TNR, the first railway that Japan constructed abroad, served as a tool for developing and 

maintaining colonies, then the KNR and South Manchurian Railway Co., Ltd., connected to the Chinese 

continent, played the role of a lever in the processes through which Korea was colonized and Manchukuo, 

Japan’s puppet state, was founded (Ando Hikotaro, ed. 1965; Chung Jae-Jeong 1999). Nevertheless, once 

constructed, railroads came to exert influence across the societies and economy of the colonies, thus establishing 

themselves as a part of the socioeconomic system. 

     The center of the sphere of the empire, Japan, too, was a technologically underdeveloped nation but, 

following the Meiji Restoration, imported railroad technology from the United Kingdom and started train 

operation for the first time in 1872 and, after importing railroad technology from the United States and Germany 

later, constructed nationwide railroad networks. Although at first a technologically underdeveloped nation, by 

the 1920s-1930s, a half-century afterwards, it constructed an efficient railroad operation system not found in 

other countries (Lim Chai Sung 2010). While massive demands were generated during World War I, massive 

investments in railroads were impossible due to limited budgets. Accordingly, the nation mitigated the 

insufficient number of trains by increasing its ability to repair and to allocate trains, thus becoming capable of 

transporting more cargoes and passengers than before. In addition, such embodied technology was not limited to 

Japan but was also transmitted to Taiwan and Korea, both colonies, and Manchuria, a semi-colony, within the 

sphere of the Empire of Japan, and even to North China and Central China, which were occupied territories 

following the Second Sino-Japanese War (Takahashi Yasutaka 1995; Lim Chai Sung 2012). 

     It goes without saying that all of these were accomplished primarily for the interests of the metropolis, not 

for the welfare of the colonized. In addition, even in train operation, there was an ethnically hierarchical 

structure. The Japanese were assigned to key managerial and operational departments and technical departments, 

and local peoples were used mostly as field laborers, with only some of them allocated as the middle 

management. While the outbreak of the Second Sino-Japanese War and the consequent outbreak of war between 

the United States and Japan brought about changes to such a tendency, Japan sought to dominate the ability to 

operate railroads until the end by concentratedly assigning the Japanese, who became a relative minority, from 

the field to the middle management and from the middle management to the upper management. Nevertheless, 

in such processes, the ability to operate railroads, which had been relatively weak in the early years of the 

colonial period, improved along with the construction of new lines, long-term operation of trains, repairs of 

railroad cars, establishment and implementation of transportation plans, and advances in the industrialization of 

the colonies in question. 

     Regarding this ability to operate railroads, one cannot but ask the following questions. Despite differences 
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in the scale, when and how much did the ability to operate railroads develop in the colonies and on which level 

was it? In other words, how efficiently were railways in the Empire of Japan operated? What were the 

characteristics of their operation? In addition, what kinds of differences in profitability did they bring about? 

Also, was there no distinction among the regions within the sphere of the empire? As answers to the several 

questions above, the present study will estimate the JNR’s TFP and, with this as the standard, estimate and 

compare the relative TFP of the KNR, TNR, and SMR. 

     While partial factor productivity such as labor productivity and capital productivity is easy to measure, it 

cannot be limited to an effect of technological advances, economies of scale, and others because diverse factors 

that affect productivity are reflected at the same time. In addition, depending on the case, partial factor 

productivity may be disparate. In contrast, in the case of TFP, by estimating total factors inputted and total 

factors outputted and expressing the output per input of total factors, it is possible to reflect the complex effect 

ensuing from the correlation between input and output. 

     As for methods for analyzing TFP, they include one where the production function or cost function is 

estimated and the transcendental logarithmic production function method, where hypotheses such as those 

concerning homogeneity and CRS are not necessary, as well as the growth accounting approach (Robert M. 

Solow 1957). Although it is thus possible to estimate TFP through diverse methods, the direct comparison of 

TFP so obtained is impossible. This is because they are only disparate indices so that while it is possible to tell 

how much the productivity of individual railways has improved, it is not possible, using these indices, to 

compare the railways’ TFP levels. In this respect, the present study will adopt the relative TFP estimation 

method presented by Christensen, Cummings, and Jorgenson (1981). 

 

2. The Historical Development of the Railroad Business of the Empire of Japan 

     While the beginning of the railroad business in Japan is the government railway between Shinbashi and 

Yokohama, which opened in 1872, due to the financial burden accompanying the creation of modern state 

apparatuses, private railways including the Nippon Railway were acknowledged, thus prompting their number in 

operation to double that of the government railway as of 1906. In other words, nationwide railroad networks 

were operated in a decentralized manner by the government railway and private railways including the Nippon 

Railway, Sanyo Railway, Kansai Railway, Kyushu Railway, and Hokkaido Colliery and Railway Co., Ltd. 

     In such a situation, the first experience of operating a colonial railway was begun in Taiwan. As for 

Taiwan, while the Chinese did construct railroads between Keelung (Kirun) and Hsinchu (Shinchiku) before the 

First Sino-Japanese War, most railroads were built by the Japanese. The construction of a north-south railroad 

was planned as one of the three facilities of colonial operation and was intended to be implemented by 

collecting private funds. However, when Taiwan Railway Co., Ltd. failed to collect funds at home and abroad, 

construction through the Taiwan Industrial Bonds was decided on 1899 and led to the installation of the Division 

of Railways (Bureau of Transportation later) in the Government-General of Taiwan (GGT). As for unsatisfactory 

existing lines, it was decided that they would be constructed newly, with the exception of 5 miles, as a part of 

the north-south railroad construction project. Construction was implemented quickly, and the construction of a 

railroad between Keelung and Kaohsiung (Takao) was completed in April 1908. Subsequently, focus was placed 

on the construction of an east-west communication and transportation route, reinforcement of the north-south 
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railway, and construction of new lines for regional development. 

     On the other hand, in Japan, as the management of private railways came to face difficulties due to the 

Great Depression, the companies each came to demand the nationalization of railways through chambers of 

commerce and industry. Likewise, railway bureaucrats and the military argued for nationalization in terms of the 

rationalization of railroad transportation and from a military perspective, thus even drawing up plans for it. 

What greatly changed such a situation was the Russo-Japanese War. When the war broke out, the operation of 

the vehicles, communication among the crew, and calculation of the freight among diverse railways became 

complicated so that the need for the operation of the major arterial railroad networks by the state was keenly felt. 

As a part of the postwar settlement, seventeen private railways were purchased in 1906-07 through the 

legislation of the Railway Nationalization Act. As a result, having come into being as massive state capital, the 

JNR began transportation equipped with nationwide railroad networks within Japan (as of the end of 1907, 

7,152 km for the JNR and 718 km for private railways) and under a single train plan. In the early period of 

nationalization, railroad operation methods such as the rail weight and construction methods were not unified, 

and the types of locomotives amounted to no fewer than 177. With swift unification later, railroad operation 

became efficient. At the same time, railroads turned into a means of securing regional development and a 

political support basis in terms of party politics, thereby leading to the construction of numerous railroads in 

diverse areas. 

     In keeping with the nationalization of railways within the metropolis, Korea and Manchuria, parts of the 

continent, likewise began to see the creation of railroad networks led by Japan. In the case of Korea, while the 

Gyeong’in (Keijin) Line between Seoul (Keijo) and Incheon (Jinsen) was in operation in 1899, it was purchased 

as a part of Gyeongbu (Keifu) Railway Co., Ltd. through Japan’s machinations. With the outbreak of the Russo-

Japanese War as the occasion, the rapid construction of the Gyeongbu Railway was executed, and the Gyeong’ui 

(Keigi) Railway was opened by the Temporary Military Railroad Inspectorate, thus completing trans-Korean 

Peninsular railroads. In keeping with Japan’s railroad nationalization measures, the Bureau of Railway 

Management was established within the Residence-General of Korea (RGK) as an organ supervising these 

railways. In December 1909, however, the KNR went under the jurisdiction of the Japanese Ministry of 

Railways, and, with the subsequent establishment of the Government-General of Korea (GGK), was renamed 

the GGK Bureau of Railways. Together with the Russo-Japanese War, railroad construction was a major means 

of promoting the expansion of the Empire of Japan. With the opening of the Gyeong’won (Keigen) Line and the 

Honam (Konan) Line and the beginning of the construction of the Hamgyong (Kankyo) Line, whose starting 

point was Wonsan (Genzan), in 1914, an X-shaped railroad network on the Korean Peninsula, with its center in 

Seoul, came to take shape. 

     What was established together with the KNR was South Manchurian Railway Co., Ltd. Established in 

December 1906, the SMR took over the southern branch line of the Chinese Eastern Railways (CER) to the 

south of Hsinking (Shinkyo), which had been operated by Russia but been taken over by the Japanese military, 

and the Anfeng (Anpo) Line, which had been constructed by the Japanese military as a military railroad, from 

the Field Railway Guide Department and initiated their operation in April 1907. The SMR was in charge of not 

only the railroad business but also coal mines, electricity, and even the administration of lands attached to 

railroads and therefore also played the role of an independent state apparatus, and this of course became the 
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basis of the subsequent foundation of Manchukuo. When the railroad business of the SMR is examined, while 

business prospects were gloomy before its foundation, the railroad business was considerably stable following 

its foundation. In particular, with the outbreak of World War I, the prices of soybeans and coal, which were the 

major cargoes of the SMR, skyrocketed, and the cargo volume increased at one stroke, thereby leading to an 

unprecedented boom. 

     With his appointment as the Prime Minister, Terauchi Masatake, formerly the Governor-General of Korea, 

consigned the management of national railways to the SMR in July 1917 to promote Japan’s rights and interests 

in southern Manchuria and eastern Mongolia, thus seeking to unify the railroad networks spanning Korea and 

Manchuria. SMR in turn established the Seoul Bureau of Management and operated the network of the KNR 

until March 1925. However, opposition from Korean entrepreneurs and officials to this measure was strong, and 

a massive railroad investment plan for the development of the colonies was reviewed by the Committee for the 

Investigation of Industries in Korea and other organs in the 1920s, thus giving rise to strong demands for the 

cancellation of consignment management. As a result, at the same time that consignment management was 

dissolved, the 12-year Korean Railway Plan was implemented. However, because the effect of the Great 

Depression could not be avoided, the procurement of railroad investments through the issuance of government 

bonds within Japan became difficult, thus leading to a temporary delay in railroad investments. 

     Likewise, in the case of the SMR, with the boosting of nationalism in China as the background, the 

Northeast China Communication Committee on the Chinese side began to construct lines parallel to the SMR 

(so-called plan for a railway network encircling the SMR), thus leading, together with the Great Depression, to a 

decrease in transportation by the SMR. In such a situation, when the Japanese military incited the Mukden 

Incident together with the SMR, which led to the foundation of Manchukuo (1931), the SMR came to establish 

the General Bureau of Railways and to manage the Manchurian National Railways (MNR) by consignment. 

     As a part of the northern Korean route connecting Manchuria and Japan, the Northern Korean Railways of 

the GGK in North Hamgyong Province (North Kankyo Province) was consigned to the SMR so that the Bureau 

of Northern Korean Railway Management came to be established in October 1933. Moreover, in March 1935, 

because of the Soviet Union’s détente policy, the North Manchurian Railways (former CER) was purchased and 

turned into the national railway by Manchukuo, and this, too, came under consignment management by SMR. 

Though it was in 1936, when the General Bureau of Railways was established, that such national lines were 

unified with the company railway lines of the SMR, their complete unification in terms of accounting finally 

occurred in 1939. As such, the Mukden Incident simultaneously served as an occasion for fully revealing the 

importance of the KNR, which connected Japan and northeastern China, and the funds for the construction of 

new lines linking the Korean-Manchurian border were procured so that the three lines of the Tomun (Tomon) 

Line, Hyesan (Keizan) Line, and Manpo (Manho) Line came to be constructed in the 1930s. 

     What served as the occasion for the further expansion of the railroad networks of the Empire of Japan was 

the outbreak of the Second Sino-Japanese War. Not only were the railways of the Empire of Japan mobilized for 

war to transport military forces and equipments to China but also railroad cars and staff members were 

dispatched from existing railways including the SMR. As a result, North China Transportation Co., Ltd., Central 

China Railway Co., Ltd., and others were founded. To meet rising transportation demands ensuing from the 

implementation of its plans to heighten productivity and to mobilize goods, the JNR increased investments in 
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the improvement of railroad facilities and expanded staff recruitment. In Korea, because of the outbreak of war, 

not only did the role of the KNR as a bridge between Japan and the Chinese continent come to be emphasized 

but also colonial industrialization within Korea advanced. Railroad transportation increased dramatically, thus 

giving rise to demands for accompanying railroad investments. In addition to constructing lines for anti-Soviet 

Union strategies, the SMR likewise made railroad investments in diverse areas and newly recruited staff 

members to strengthen the transport capacity of the existing lines. 

     In the end, when pressure was placed on Japan’s ship transport capacity due to the loss of vessels with the 

outbreak of the Pacific War, the wartime emergency land transportation system was declared, and the 

transportation of goods such as coal, hitherto executed through vessels, came to be transferred to railroads so 

that the railroad traffic volume started to increase explosively in comparison with the past. Consequently, 

pressure was placed on existing railroad networks, thus leading to urgent investments in railroad improvement 

to strengthen transport capacity such as the double-tracking of railroad lines connecting Kyushu in the south and 

Hokkaido in the north to Honshu in the center within Japan. In regions connected to the continent, due to a 

decrease in maritime transport capacity, the land transfer transportation of goods from the continent began, 

where major resources were transported from the Chinese continent to Japan via Korea. Accordingly, it became 

urgently necessary to strengthen each railway’s lines running through the respective regions so that, beginning 

with double-tracking constructions on the Tsinpu (Shinho) Line and the Kingshan (Kyozan) Line of North China 

Transportation Co., Ltd., the Fengshan (Hozan) Line and the Anfeng Line of SMR, and the Gyeongbu Line and 

the Gyeong’ui Line of KNR, railroad track improvement, improvement of the narrow-gauge lines purchased, 

additional installation of communication equipments, and expansion of train stations, switchyards, and factory 

facilities were performed. For this, the Continental Railroad Transportation Council, in which Central China 

Railway Co., Ltd., North China Transportation Co., Ltd., SMR, and KNR participated, was established in 1943 

and linked diverse organs including the JNR, establishing and implementing plans for the transportation of 

goods from the continent to Japan. 

     With disparate backgrounds, railways in the Empire of Japan thus expanded railroad operation, with the 

JNR in the center. They were not simply institutionally integrated but humanly connected through the 

circulation of the management throughout the empire. Through this, the integration of railroad operation within 

the empire was further strengthened and the ability to operate railroads increased during wartime, only to 

disintegrate following Japan’s defeat in the war and to lead inevitably to the railways’ disparate processes of 

postwar reorganization in their respective locations. 

 

3. Data for Estimation 

     The present study selected the JNR, TNR, KNR, and SMR, for which long-term TFP estimation is 

possible based on extant data. TFP estimation was performed after establishing the four factors of capital, labor 

force, power sources, and other goods as the input factors and the real product value as the output factor. The 

data for it were created in the following manner. 

 

1) JNR 

     In the early years of railroad construction, while the nationalization of railroads was argued for, due to 
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financial difficulties, the right to construct railroads was allowed also to private railroad companies so that many 

private railways formed basic arterial railroad networks together with the government railway. Subsequently, 

while waging the Russo-Japanese War, the need for united railroad operation was recognized, thus leading to the 

nationalization of arterial railroad networks in 1907. With such points in mind, the present study estimated the 

TFP of the JNR from 1901, a time of the government railway, to 1944, immediately before Japan’s defeat in the 

war. 

 

  Production Factor Costs 

     The JNR cost composition estimated by Minami Ryoshin (1965) was used. However, because Minami’s 

estimation is classified into employment costs, interest payments, depreciation expenses, and other costs, the 

present study divided Minami’s other costs into energy and other goods costs. Capital costs include interest 

payments and depreciation expenses. With the costs above, it is possible to calculate the cost share of each input 

factor in terms of the total costs. 

 

② Input-Output Factors 

i) As for capital, net capital stock in Minami (1965) was used. 

 

ii) The labor force was calculated using the equation real number of laborers = number of employees × 

qualitative labor force index × daily working time index. Here, as for the qualitative labor force index, under 

the assumption that laborers’ proficiency is closely related to their years of employment or average age and that 

changes in the average age, long-term data on which can be summed up, show qualitative changes in the labor 

force, with the average age for 1936 as 1, the average age index for each year was calculated. According to 

extant data, the figures can be confirmed for the years 1911-46. Out of this period, mutual aid association 

members’ average age was used for the years 1911-41, and 0.33 year (average age difference between mutual 

aid association members and JNR employees) was added to the average age of JNR employees in the Bureau of 

Transportation Investigation data (1948, p. 39) after linear interpolation for the years 1942-45. The daily 

working time index reflects the time extension from September 1943 to November 1945 (Bureau of 

Transportation Investigation 1948, p. 64). However, what must be noted is that the number of staff members has 

been overestimated because, in Minami (1965), registered yet absent members are counted as a part of the 

regular personnel. Consequently, as for the wartime (1937-45), the number of actually working employees of the 

JNR (Japanese National Railways, ed. 1951, p. 547) was used. 

 

iii) Because power sources were coal (1911-45), electric power (1911-45), and flow fuels (1930-45), the figures 

were turned into indices, with the expenditure from the statistical data of the JNR as the weight, and converted 

into coal consumption for a comparison of TFP with other railways, with 1935 as the standard. However, in the 

case of coal, which was overwhelming in quantity, coal consumption was actualized in the following manner in 

consideration of the fact that the coal quality deteriorated considerably during wartime. In other words, real coal 

consumption = (coal consumption/A) × B. Here, A is the index of the kgs of coal consumed per 1 km of 

locomotive travel distance, with 1935 = 1, and B is the index of the average number of traction conversion 
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vehicles per locomotive, with 1935 = 1. However, in the case of B, because there were no data for the years 

1907-11, the 5-year trend (regression equation) for 1912-16 was used. 

 

iv) Other goods in input factors were estimated using the other goods costs/other goods deflator method. The 

other goods deflator for this was estimated using the weight obtained from the managing costs for 1955 in 

Ishikawa Tatsujiro (1967; general repair costs [tracks 0.192404, buildings 0.038726, machinery 0.011601, 

electricity-related repair costs 0.08386, ships and ship facilities 0.011092], vehicle repair costs 0.40391, working 

costs 0.258405, total 1.00) and from the individual investment goods price index (facilities for railroads and 

tracks, brick buildings, machinery and equipments, tools and furnishings, vehicles and delivery equipments, 

steel wire, etc.) in Okawa Kazushi, et al. (1967, pp. 167-186) and Emi Koichi (1971, p. 32). 

 

v) The output is the traffic volume. The traffic volume output was estimated using the passenger volume 

(passenger-kilometers) and the cargo volume (ton-kilometers) and in reflection of the revenue composition 

(passenger revenue + cargo revenue = 1). 

 

2) TNR 

     The government railway of Taiwan began to be built in 1899 for colonial rule and development following 

the island’s colonization. Of course, even after the completion of the construction of the north-south line (436 

km) in 1908, railroad construction continued. Consequently, starting in 1899, consistent statistics were published. 

Representative statistics are the Yearbook of the Division of Railways of the Government-General of Taiwan 

(Yearbook of the Division of Railways in the Bureau of Transportation of the Government-General of Taiwan 

later), Yearbook of the Division of Railways in the Bureau of Transportation of the Government-General of 

Taiwan, and General State of Railroads in Taiwan. In addition, the History of Railways in Taiwan and Taiwan 

Railways Handbook, too, are usable as they contain statistical data. As for the Yearbook of the Division of 

Railways of the Government-General of Taiwan, because data from 1942 onward are unclear, productivity 

estimation was performed only up to 1941. 

 

① Production Factor Costs 

i) As for interest payments, there are many unclear aspects in extant data so that no estimation was made in the 

present study. However, while investments were small, because annual business earnings and expenses 

maintained a black-letter basis, the procurement of external funds presumably was small. The scale of interest 

payments would have been smaller than those of other railways. 

     As for interest payments, the share taken up by railroads in the amount of the Taiwan Industrial Bonds 

issued was estimated, and interest payments were obtained by multiplying this share by the interest on the public 

bond balance. It is possible to obtain the share taken up by railroad-related business costs (railroad construction, 

railroad improvement, railroad purchase) in the total business costs in “Plan for the Defrayal of Business Costs 

through Public Bonds” from the Special Account Budget Reference Book of the Government-General of Taiwan. 

However, the amount of bonds issued in 1941 was obtained from Huang Tong, Zhang Zonghan, and Li Changjin, 

eds. (The Finance of Taiwan during the Japanese Colonial Era, 1951, p. 46), and because there were no drastic 
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changes to the relevant ratio from the 1930s onward, 58% for 1940 was applied. The public bond balance can be 

obtained from “Table of the Issuance of Public Bonds, Debts and Repayments,” the figures for 1939-40 in extant 

data are predictions recorded in the statistics for 1940, and the repayments for 1941 were assumed to be in the 

same ratio as in the previous year. The government bond yield was estimated to be 4.06244% based on the 

amounts and interest rates recorded in “Table of Outstanding Public Bond Amounts Early in the Fiscal Year 

1940.” Judging from the fact that, with the KNR (The History of Transportation in Korea, items 108-109) and 

the JNR, the figures likewise were generally in the 4％ range, this seems to be a rational estimation. When, 

after obtaining the interest by multiplying the estimated interest rates by the public bond balance, the railroad-

related ratio is inserted once more and calculations are made, it becomes possible to estimate the interest 

payments made by the TNR. 

 

ii) As for depreciation expenses, they were estimated by using the deflator for capital stock estimation (to be 

discussed later) to change substitution amounts calculated with the capital stock replacement rate into annual 

nominal amounts. 

 

iii) As for employment costs, after obtaining the average salary per person using the total number of employees 

and the total amount of salaries from data including the Yearbook of the Division of Railways of the 

Government-General of Taiwan, based on this figure, annual employment costs were estimated. Encompassing 

diverse allowances and bonuses, this ratio is very accurate. 

 

iv) As for power expenses, coal expenditure was used. 

 

v) The costs remaining after excluding all of the costs above were established as other goods costs. 

 

vi) The output is the traffic volume. The traffic volume output was estimated using the passenger volume 

(passenger-kilometers) and the cargo volume (ton-kilometers) and in reflection of the revenue composition 

(passenger revenue + cargo revenue = 1). 

 

② Input-Output Factors 

i) Capital stock: Capital stock was obtained from the annual railroad investments out of government railway 

construction costs in TNR statistics, vehicle costs and mechanical equipments from among these were grasped, 

and railroad investments were classified into facilities for railroads and tracks and vehicles and delivery 

equipments. As for the years 1921-33, when mechanical equipments were not put in the budget, the ratio of 

vehicle costs and mechanical equipments for 1934-38 was used to make estimations. In addition, as for the years 

1909-20 and 1940, for which information on vehicle costs themselves has been omitted, based on the fact that 

facilities for railroads and tracks and vehicles and delivery equipments for the years 1899-1908, 1921-39, and 

1941 amounted to 80.1:19.9 on an average, the amount of investments in vehicles and delivery equipments was 

estimated. Thus obtained, investments were turned into real amounts using the Japanese LTES track facilities 

and rail car deflator (Okawa Kazushi, et al. 1967, pp. 167-186; Emi Koichi 1971, p. 32) and with the average 
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price for 35 years as the standard and, as with the case of the KNR, estimated according to the perpetual 

inventory method. KIt = IIt + (1 - μI) KIt-1 (capital stock in year KIt t, investments in year IIt t, and replacement rate 

μI). The replacement rates of vehicle investments and construction investments are 0.05 and 0.02, respectively 

(the endurance periods of vehicles and railroad tracks are 20 years and 50 years, respectively). 

 

ii) The labor force was obtained from “Table of Employees of the Government Railway” in the Yearbook of the 

Division of Railways of the Government-General of Taiwan (1941). However, as with the KNR and unlike the 

JNR, because it was not possible to grasp the number of years per age or the number of years of employment 

over a long period, qualitative changes in the labor force could not be reflected. 

 

iii) As for power sources, as with the KNR, only coal consumption was taken into consideration. Although the 

index of the kgs of coal consumed per 1 km of locomotive travel distance (as of 1935) was used to adjust coal 

consumption, the index of the average number of traction conversion vehicles per locomotive was not used due 

to the paucity of extant data. 

 

iv) As for other goods in input factors, because it was not possible to estimate the other goods deflator of the 

TNR due to the paucity of extant data, with the other goods deflator of the JNR, the other goods costs of the 

SMR were turned into real amounts. 

 

3) KNR 

     Similarly, in the case of Korea, with the establishment of the RGK following the Russo-Japanese War, 

Gyeongbu Railway and Gyeong’ui Railway, a military railroad, were nationalized so that, from 1907 onward, 

systematic statistics came to be published. The Yearbook of the Bureau of Railways of the Government-General 

of Korea and the State of Railroads in Korea are representative statistics. In the case of the Yearbook of the 

Bureau of Railways of the Government-General of Korea, the title changed from the Yearbook of the Bureau of 

Railway Management of the Residence-General [of Korea] (1907-08) to the Yearbook of the Bureau of Korean 

Railway Management of the Ministry of Railways (1909), Yearbook of the Bureau of Railways of the 

Government-General of Korea (1910-16), Statistical Yearbook of the Seoul Bureau of Management of South 

Manchurian Railway Co., Ltd. (1917-23), and to the Yearbook of the Bureau of Railways of the Government-

General of Korea (1924 and onward) according to changes in the subject of operation. The title of the State of 

Railroads in Korea likewise was changed to the State of Transportation in Korea starting with the 1944 edition. 

 

① Production Factor Costs 

i) As for capital costs, first, interest payments were estimated. In relation to interest payments, while there are 

estimations by Hirai Koichi (1997), “Table of the Purposes of Public Bonds Related to the Government-General 

of Korea” by the Editorial Office of the Financial History of the Showa Era in the Ministry of the Treasury 

(1961) was used to calculate the ratio of railroad bonds, to which the interest on government bond resolution 

fund special accounts paid by the GGK was multiplied to obtain interest payments. However, the reliability of 

the cumulative total of public bonds and the cumulative total of railroad bonds according to this table is suspect 
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because of the great disparity between these figures and the railroad bonds in “The Current Balance of 

Government Bonds Belonging to the Special Accounts of the Government-General of Korea” in the Statistical 

Yearbook of the Government-General of Korea Government-General of Korea and Kobayashi Toshikazu (1929, 

p. 53). In the present study, the Korea Industrial Bonds in “The Current Balance of Government Bonds 

Belonging to the Special Accounts of the Government-General of Korea” from the Statistical Yearbook of the 

Government-General of Korea Government-General of Korea and railroad investments in the History of 

Transportation in Korea (p. 109) were used to calculate the ratio, and this was multiplied to the interest 

transferred from government bond resolution fund special accounts to estimate the annual interest payments. 

 

ii) As for depreciation expenses, they were obtained using the same method as with the TNR. 

 

iii) Employment costs were used by obtaining the salary per laborer and summing it up. However, according to 

“Table of the Total Personnel per Account and of Salaries” and “Table of the Personnel Paid with Labor Costs 

and of Salaries” in the Accounting Reference Book of the Bureau of Railways of the Government-General of 

Korea (1936-40), only approximately 80% of total salaries listed in “The Table of Total Employees” in the 

Yearbook of the Bureau of Railways of the Government-General of Korea was paid from the revenue account. In 

addition, because salary increase occurred through allowances and bonuses following the outbreak of the 

Second Sino-Japanese War, employment costs were adjusted to reflect the ratio of the base salary and 

allowances and bonuses of the JNR, which, like the KNR, adopted a bureaucratic system (Japanese National 

Railways, ed. 1951, p. 572). 

 

iv) As for power expenses, coal expenditure was used. 

 

v) The costs remaining after excluding all of the costs above were established as other goods costs. 

 

② Input-Output Factors 

i) As for capital stock, the annual vehicle investments and construction investments (= total investments - 

disaster costs - goods funds - vehicle investments) were obtained from KNR statistics “Construction and 

Improvement Costs and Disaster Costs” and “Railroad Investments” and turned into real amounts using the 

tracked vehicles and track facility deflator obtained from “Table of Price Increase Rates” in A Comprehensive 

Report on the 1st Statistical Survey of National Wealth (Economic Planning Board, 1968) and with the average 

price for 1935 as the standard, then capital stock was estimated using the perpetual inventory method. However, 

because there was no way of finding out the vehicle investments for 1906 and earlier, they were separated using 

the vehicle and structure stock ratio for the years 1907-16. In addition, as for the figures for 1909 and earlier, 

they were turned into real amounts using the deflator for 1910. Total investments up to 1905 amounted to 

66,384,078 yen (out of this, Gyeongbu Railway Co., Ltd. expenditure 29,233,183 yen, military cost defrayal 

31,383,215 yen). 

 

ii) As for the labor force, the figures up to 1938 were obtained from “The Cumulative Total of Employees” in 
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the Yearbook of the Bureau of Railways of the Government-General of Korea (1938), and, as for the figures for 

later years, the State of Transportation in Korea and the History of Transportation in Korea (p. 185) were 

referred to. Likewise, in the case of the KNR, it was not possible to reflect qualitative changes in the labor force. 

 

iii) As for power sources, the KNR likewise saw the electrification of certain sections and the use of flow fuels 

for diesel trains. However, the ratio was extremely small, and long-term statistics were difficult to secure as well. 

Accordingly, only coal was taken into consideration. In the case of the KNR, like the JNR, the index of the kgs 

of coal consumed per 1 km of locomotive travel distance (as of 1935) was used to adjust coal consumption. 

However, the long-term index of the average number of traction conversion vehicles per locomotive could not 

be used due to the paucity of extant data. 

 

iv) As for other goods in input factors, because the other goods deflator of the KNR could not be used due to the 

paucity of extant data, the other goods deflator of the JNR was used to turn the other goods costs of the KNR 

into real amounts. 

 

v) The output is the traffic volume. The traffic volume output was estimated using the passenger volume 

(passenger-kilometers) and the cargo volume (ton-kilometers) and in reflection of the revenue composition 

(passenger revenue + cargo revenue = 1). 

 

4) SMR 

     South Manchurian Railway Co., Ltd. was established based on the southern line of the CER, which had 

been transferred to Japan from Russia following the Russo-Japanese War. Of course, based on this, the company 

expanded its influence over the Chinese continent. In particular, following the Mukden Incident, the 

management of the SMR expanded rapidly so that, instead of being limited to company railway lines, it came to 

manage the MNR and the Northern Korean railway lines of the GGK by consignment. However, the MNR was 

operated through the External Bureau up to the establishment in 1936 of the General Bureau of Railways, and it 

was only in 1940 that the accounts of company railway lines, MNR, and Northern Korean railway lines were 

completely integrated. In other words, even though the SMR managed the MNR and Northern Korean railway 

lines by consignment from the Mukden Incident up to 1939, because these lines were not integrated in terms of 

business statistics, the present study deals only with the years 1907-39 in the case of the SMR. Of course, in the 

input-output factor estimation process, basic statistics including Statistical Yearbook, Statistical Handbook, and 

Explanatory Material for the Imperial Diet were used. 

 

① Production Factor Costs 

i) Interest payments were estimated by multiplying the interest payments of the entire SMR by the railroad-

related ratio. The railroad-related ratio was calculated using the ratio of railroad-related business costs to the 

total SMR business costs out of the cumulative total of business costs per year that corresponded to nominal 

amounts of investments. 
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ii) The depreciation expenses were obtained using the same method as with the TNR. 

 

iii) As for employment costs, they were estimated by multiplying the ratio of employment costs in the net 

expenditure for operating costs in Statistical Yearbook by the net expenditure for operating costs. This ratio is 

extremely accurate because it includes diverse allowances and bonuses. However, because information on the 

ratio was available only for 7 years out of 1930-39, the years from this period without figures were linearly 

interpolated, and 58.25, the 7-year average, was categorically applied to 1929 and before. 

 

iv) As for power expenses, coal expenditure was used. 

 

v) The costs remaining after excluding all of the costs above were established as other goods costs. 

 

② Input-Output Factors 

i) As for capital stock, investments in railroads, railway factories, and inns per year were obtained from “The 

Breakdown of Settled Accounts for Business Costs per Year” in Statistical Yearbook, divided by 74:26, the ratio 

of existing facilities for railroads and tracks and vehicles and delivery equipments as of March 1937, and turned 

into real amounts using each of the deflators in the Japanese LTES, with the average prices for 1934-36 as the 

standard to obtain capital stock through the perpetual inventory method. Investments for the relevant year were 

settled accounts per year + depreciation amounts (1926 and onward) - government-invested asset incorporated 

amounts. Here, the depreciation amounts were appropriated starting in 1926, and because fluctuations in the 

amount was considerable each year, to maintain consistency with previous years, investments before 

deprecation are assumed. In addition, in founding companies, government-invested assets of 100 million yen 

consisting of railroads and attached assets and coal mines related to Imperial Government investments were 

appropriated, and, out of this, 25,767,610 yen (railroad-related businesses) were incorporated into business 

promotion costs (business costs later) from government-invested assets over 18 years starting in 1908, with the 

category itself disappearing from 1919. In fact, because investments by Russia were calculated on account 

books as investments in the SMR over 11 years, the annual government-invested asset incorporated amounts 

were excluded and, in their place, investments from 1907 were assumed to be SMR business promotion costs + 

25,767,610 yen and estimated. Inns were included in railroad investments because, in the cases of Japan, Taiwan, 

and Korea, the objects of comparison, the national railways managed railway hotels. In addition, the ratio of 

74:26 is based on the fact that, out of railroad and inn assets in “Table of Assets by Type” from the Accounts of 

SMR (as of March 31, 1937), machinery and vehicles took up 26％. 

 

ii) As for the labor force, for the same reasons as with capital stock, dispatch, study abroad, special missions, 

and enlistment, which are cases of registered yet absent members, and steel manufacture, coal mines, and 

regional administrative personnel, which are non-railroad fields, and MNR and Northern Korean railway line 

employees were deducted from the entire employees. As for the separation of company railway lines, the MNR 

and Northern Korean railway lines in 1933-39, for which there were no data in Statistical Yearbook, estimations 

were made by using the 3rd 10-Year History of South Manchuria Railway Co., Ltd. (1938). Likewise, in the 
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case of the SMR, qualitative changes in the labor force could not be reflected. 

 

iii) As for power sources, in the case of the SMR, only coal consumption was taken into consideration as well. 

While coal consumption was adjusted using the index of the kgs of coal consumed per 1 km of locomotive 

travel distance (as of 1935), the index of the average number of traction conversion vehicles per locomotive was 

not used due to the paucity of extant data. 

 

iv) As for other goods in input factors, because the other goods deflator of the SMR could not be estimated due 

to the paucity of extant data, the other goods deflator of the JNR was used to turn the other goods costs of the 

SMR into real amounts. 

 

5) A Comparison of Output Factors and Input Factors 

     By mutually comparing the input factors and output factors thus obtained through the estimation 

processes above, let us examine the operational characteristics of each of the railways. 

 

Table 1  Comparison of Output Factors and Input Factors of East Asian Railways in 1935 

 (Unit: million passenger-ton- kilometers, thousand yen, person, ton)  

 
JNR TNR KNR SMR 

traffic volume 18,457 649 1,673 5,782 

labor force 233,848 10,382 20,899 32,242 

capital stock 2,348,640 105,810 393,690 249,305 

power resources  3,947,750 118,018 460,952 581,583 

other goods 134,951 5,775 18,200 14,274 

 

     When output factors and input factors for 1935 alone are presented, they are as in Table 1. When each 

element of the JNR is seen as 100, the TNR exhibited 3.5% traffic volume, 4.4% labor force, 4.5% capital stock, 

3.0% coal, and 4.3% other goods, and the KNR exhibited 9.1% traffic volume, 8.9% labor force, 16.8% capital 

stock, 11.7% coal, and 13.5% other goods. On the contrary, for the SMR, the figures were 31.3% traffic volume, 

13.8% labor force, 10.6% capital stock, 14.7% coal, and 10.6% other goods. In other words, the KNR and the 

TNR were 1/10 and 1/25 the scale of the JNR, respectively. When input and output in Korea and Taiwan are 

compared to those in Japan, it is possible to assume that the JNR was relatively higher in productivity. On the 

contrary, in the case of the SMR, while it was on a scale nearly equal to that in Korea, it was three times the 

KNR in the railroad traffic volume. In other words, it is possible to assume that, relatively speaking, the SMR 

was far higher in productivity. 
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Table 1 Increase of Passengers and Freight Traffic Volume  

(Unit: million passenger-kilometers, million freight-kilometers) 

 

 

     First, in railroad transportation services as output factors, what were the characteristics of each of the 

railways? According to the figure, the JNR performed railroad transportation with a focus more on passenger 

transportation than on cargo transportation. What exhibits a similar pattern is the TNR, which was on a much 

smaller scale. Rather, the KNR was more cargo transportation-centered. However, the SMR provided 

transportation services with a focus on cargo transportation than on passenger transportation more than did any 

other railway. In this respect, the KNR can be seen as occupying the middle ground between the passenger-

centered JNR and the cargo-centered SMR. 

 

Table 2  Expansion Path of Capital Stock and Labor Force 

 

Note: Even though Statistics of JNR are from1901 to 1944, those of TNR are from 1901 to 1941, those of KNR 

are from 1907 to 1943, and those of SMR are from 1907 to 1939. 
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     Next, let us examine the characteristics of each of the railroads through the expansion path, which consist 

of capital stock and the labor force. Although the JNR did expand railroad investments in response to increasing 

demands for railroad transportation as well, it reacted mainly by expanding the labor force. This method was 

employed especially during the 1910s and the 1930s-first half of the 1940s. Regarding this, the TNR increased 

capital stock and the labor force at nearly identical ratios. On the contrary, the KNR responded by drastically 

increasing capital stock. Of course, though the labor force was expanded from the 1930s to wartime, capital 

stock nevertheless was increased rapidly. On the contrary, the SMR expanded transport capacity by using the 

labor force more amply than did the JNR. The following figure shows how such a method is expressed in terms 

of capital intensity. 

 

Table 3   Capital Intensity of East Asian Railways (Unit: yen) 

 
Note: Capital Intensity ＝ Capital Stock ÷ Labor Force. 
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     In other words, in terms of capital intensity, the KNR was the highest, the SMR was the lowest, the JNR 

was the next lowest, and the TNR was in the middle. From the end of the 1920s onward, Taiwan reached levels 

nearly identical to those of Japan. The SMR likewise increased in capital intensity during the 1920s, thus almost 

reaching the levels of the TNR and the JNR, only to drop drastically in the 1930s. This means that, with a swift 

increase in the traffic volume during the business upturn of the 1930s and during wartime from 1937 onward, 

large-scale capital investments were made in the direction of improvement-centered infrastructure investments 

instead of an increase in transport capacity and that the allocation of the labor force was increased accordingly, 

thus efficiently using existing facilities. In addition, this presents the possibility that economies of scale rather 

than technological advances were pursued. While such a phenomenon can be observed in the KNR as well, the 

figures nevertheless were the highest for the KNR and the lowest for the SMR. It is then possible to say that, 

with the JNR as the standard, the KNR executed capital-intensive railroad operation while the SMR consistently 

maintained labor-intensive railroad operation. 
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4. Estimation and Comparison of Relative TFP and Profit Rates 

     In the present section, let us examine, through relative TFP, the operational ability of each of the railways, 

which had the characteristics above in the input-output factors. Christensen, Cummings, and Jorgenson (1981) 

have conducted a comparison of the TFP of eight trading partners, with the United States as the standard. In 

accordance with the basic idea presented there, a numerical expression with which relative TFP can be estimated 

will be presented. With input factors indicated as capital K, labor as L, energy as E, other goods as M, output 

factors as Y, the JNR, which is the basis for comparison, as JP, and railways in other regions as C, the equation 

for estimating relative TFP is expressed as follows. As for the detailed development of the equation, see 

Christensen, Cummings, and Jorgenson (1981). 
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Here, MELK vvvv ,,, are the cost shares of capital stock (K), labor force (L), power resource (E), other 

goods (M).  

 

     To explain the meaning of the equation above, the relative TFP of a particular railway, with the JNR as the 

standard, is calculated as the difference between {the difference in the log values of the output between the JNR 

and the railway in question} and {the difference in the log values of the element input of the two railways}. 

Here, the difference between the log values of the output is expressed as the difference between {the average 

output of the four railways under comparison} and {the difference between the output of each railway (in other 

words, the railway in question and the JNR)}. In addition, the difference in the log value between the input is 
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expressed as the difference between {the average input of the four railways, the objects of comparison} and {the 

difference among the average values of the difference in the input of each railway (in other words, the railway in 

question and the JNR) weight-adjusted with the cost share}. If there are two or more outputs, they must be 

weight-adjusted with the revenue share, but because the output in the present study has one real product value, 

weight-adjustment is not necessary. The relative TFP obtained as a result is in Fig. 4. Fig. 4A shows the TFP 

levels of the TNR, KNR, and SMR, with the JNR as the standard. Fig. 6B shows the changes in relative TFP 

linked to the TFP of the JNR (1935 = 100). However, here, the way to estimate the TFP of the JNR is as in 

equation JPv̂  below: 
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Table 4   Relative TFP of East Asian Railways  

 



19 

 

 

 

     First, when Fig. 4A is examined, the KNR exhibited a dramatic rise in the 1910s yet reached a level not 

even half that of the JNR. However, after decreasing for 20 years starting in 1919, it increased swiftly once 

again, reaching 70% levels in the 1930s. Next, when the TNR is examined, it not only amounted to half the 

levels of Japan already in the 1900s, thus maintaining levels higher than those of the KNR, but also consistently 

rose until the latter half of the 1920s. In the 1930s, however, it stagnated somewhat. On the contrary, the SMR 

already recorded 150% levels in the 1910s and then rapidly increased during the 1920s, reaching a peak in 1929. 

It then drastically dropped over the 1930s, even falling to the levels of the 1910s in 1939, the last year of extant 

observations. 

     When such relative TFP levels are linked to the TFP of the JNR, it is possible to obtain the TFP of the 

KNR, TNR, and SMR. As for the TNR and the KNR, though productivity levels were lower, they exhibited 

patterns similar to that of the JNR in the development of productivity. The dramatic rise of productivity in the 

case of the KNR during the 1910s and 1930s and afterwards exhibits a pattern similar to that of the JNR. 

Though it decreased from the post-World War I depression in the early 1920s and onward, productivity 

consistently increased in the ensuing 1920s as well. As for the TNR, although likewise apparent is the effect of 

the post-World War I depression in the early 1920s and the Great Depression in the latter half of the same 

decade, its breadth and degree were greater than in the case of the KNR. Seen in this respect, in the case of the 

JNR, TFP consistently dropped throughout the 1920s and began to rise in the 1930s, with the trend continuing 

into wartime. In the long run, with the gaps between Japan on one hand and Taiwan and Korea on the other hand 

decreasing, the disparity between the two colonies likewise decreased so that, in the 1930s, there was even a 

year in which Korea and Taiwan exhibited identical levels. On the contrary, the SMR shows a trend completely 

different from those of the three other railways. After reaching a peak in 1928, it dropped drastically, only to 

recover somewhat later. This is because, as has been pointed out above, not only did the Chinese’ construction 

of railways encircling the SMR and the Great Depression cause damage but also previous efficiency could not 

be restored with the consignment management of the MNR by the SMR due to the outbreak of the Mukden 

Incident. 

     As one of the reasons for such differences, the fact that the JNR, TNR, and KNR were not railways 
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operated in specific sections but were national railways covering entire countries can be cited. In addition, that 

Taiwan and Korea, as colonies, were strongly integrated into the economy of Japan, the metropolis, must be 

taken into consideration. On the contrary, with the Renking (Renkyo) Line and the Anfeng Line between Dairen 

(Dalian) and Hsinking as the two lines in its railroad operation system, the SMR promoted the southward 

movement of the special products of Manchuria, with a focus on the port of Dairen, against Vladivostok in the 

Soviet Union (Okabe Makio 2008). In comparison with other railways, the SMR was overwhelmingly cargo 

transportation-centered. In particular, coals and soybean products (soybeans, soybean oil, soybean cakes, etc.), 

which were the two major types of products from Manchuria, took up an overwhelming proportion. By actively 

playing its role as the route for exporting such products, the SMR was able to pursue economies of scale in 

railroad operation. Based on such economies of scale, the SMR was able to secure high revenue and to achieve 

the stabilization of management. 

 

Table 5  Profitability Estimation of East Asian Railways (Unit: %)  
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Note: 1. profit /revenue ratio = real profit / real revenue. The deflator is the railway fare index (1935=1). 

     2. profit rate = real profit / net capital stock.  

 

     Now, as indices representing profitability, let us examine the four railways’ profit/revenue ratios and profit 

rates. While the JNR maintained a black-ink basis despite the effect of the promotion of the efficiency of 

railroad operation and business fluctuations, the TNR went into red ink until the completion of the north-south 

line and dramatically went into the black afterwards, only to show a loss early 1920s and then to come out of the 

red once more. In particular, in the 1910s and the 1930s, the profitability of the TNR apparently surpassed that 

of the JNR. In the case of the KNR, however, a red-ink system was consistently maintained until 1934, and 

profitability improved with advances in colonial industrialization and a stress on the link to the continent with 

the onset of war. In 1941, the KNR once again ran into red figures due to the Kwantung Army Special Exercises. 

However, the profit/revenue ratio improved nearly consistently. What recorded overwhelmingly high 

profitability in comparison with these three railways was the SMR. The profit/revenue ratio amounted to 40-

60% throughout the period, and profit rates likewise improved considerably following the foundation of the 

company, even reaching 30% at one time. Based on overwhelmingly high profitability, the SMR was able to 

play the role of East India Company, guaranteeing the profit of investors at home and realizing Japan’s 

continental policy at once. 

 

5. Conclusion 

     To analyze the efficiency of the railroad networks of East Asia, which were created in the process of 

forming the sphere of the Empire of Japan, the present study estimated and compared their relative TFP, with the 

JNR as the standard. In addition, it estimated the profit rates and compared the performance of the four railways 

in terms of profitability. 

     According to the results, the TFP of the JNR was higher than that of the TNR and the KNR but lower than 

that of the SMR. However, the productivity gap tended to decrease over a long period. This is because, as the 

TFP of the TNR and the KNR rose and that of the SMR dropped, the gap was reduced considerably by the end 
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of the 1930s. While it existed in Korea and Taiwan as well, the productivity gap there decreased considerably so 

that though it existed, it was considerably reduced, even exhibiting nearly identical levels in some years during 

the 1930s. 

     When the degree of increase in TFP is examined, the JNR showed an annual increase of 3.5% in 1901-44, 

the TNR 3.1% in 1901-41, the KNR 3.1% in 1901-43, and the SMR 4.7% in 1901-39, respectively. When it is 

restricted to 1907-39, the JNR increased by 2.6%, the TNR 2.7%, the KNR 2.3%, and the SMR 4.7%, 

respectively. In other words, in the rise of TFP, the SMR was overwhelmingly high, followed by the JNR and 

the TNR on a nearly identical level, and the KNR the lowest. This could be confirmed in trends in profit rates as 

well. 

     When this is examined in terms of trends per period, all four railways showed a dramatic improvement 

during the 1910s, with the national railways of Japan, Taiwan, and Korea decreasing so that, out of these, those 

of Taiwan and Korea exhibited a gentle improvement in the 1920s while the JNR tended continuously to drop 

gently throughout the same decade. Afterwards, all four railways were affected by the Great Depression, the 

three national railways of Japan, Taiwan, and Korea later began to recover, and such a tendency continued into 

wartime. 

     This was the result of promoting the efficiency of railroad operation through measures including vehicle 

allocation, train repairs, revision of service planning diagrams, and improvement-centered infrastructure 

investment in response to an increase in demands for large-scale transportation during World War I, Second 

Sino-Japanese War, and Pacific War. However, it must be remembered that this became possible only through 

measures such as the overuse of existing facilities, extreme strengthening of labor, and constriction of passenger 

transportation during wartime. Such results not only were common to the JNR, TNR, and KNR as national 

railways covering entire countries but also reflect the strengthening of the economic integration of the colonies 

and the metropolis from the 1930s onward. In such a situation, it is noteworthy that the KNR, though 

constructed for political and military purposes and suffering from chronic deficits, finally went into the black 

after colonial industrialization. 

     Regarding this, the TFP of the SMR maintained a dramatic increase until the end of the 1920s but dropped 

drastically due to the emergence of competing Chinese lines and the effect of the Great Depression, only to 

recover slightly, never again reaching the levels of the end of the 1920s. This is because, following the 

foundation of Manchukuo, the SMR came to manage the MNR by consignment, and, in the process, the 

efficiency of the railroad operation of existing company railway lines decreased considerably. Nevertheless, as 

the transport route for exporting the special products of Manchuria, the SMR pursued economies of scale more 

thoroughly than did the other railways, which enabled it to achieve business stabilization and, based on this, to 

engage in diverse businesses including steel manufacture, fertilizers, electric power, regional administration, and 

education and to realize Japan’s continental policy of making inroads into North China and serving as an 

advance base against the Soviet Union. 
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