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Railroad Expansion and Industrialization: 
Evidence from Meiji Japan 

�

JOHN P. TANG

Railroads in late nineteenth-century Japan are credited with facilitating 
factor mobility as well as access to human and financial capital, but their 
impact on firms has been unclear. Using a prefecture-level panel data set and a 
difference-in-differences model that exploits the temporal and spatial variation 
of railroad expansion, I investigate the relationship between railways and 
increased firm activity. Rail access led to higher average firm capitalization, 
particularly in manufacturing, and more populated and less accessible 
areas gained disproportionately more firms. By widening markets and allowing 
for agglomeration economies, Japanese railways promoted capital investment 
and more efficient resource allocation.

n his second visit to Japan in 1854, Commodore Matthew  
Perry brought a miniature steam locomotive that ran on a mile-

circumference track.1 Curious onlookers were impressed not only by the 
novelty of the design, but especially with its rapidity: one impromptu 
rider sitting atop the train “clung with a desperate hold to the  
edge of the roof… and described the experience ‘as though it were 
flying’” (Ericson 1996, p. 4).2 Eighteen years and a revolution later, the 
Meiji emperor opened the country’s first railway between Tokyo and 
Yokohama, which cut the daylong journey by foot to less than an hour 
by train (Free 2008, pp. 11, 85).
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1 This was not the first train seen in Japan; the previous year a Russian envoy demonstrated 
locomotive technology aboard his ship, but the model was smaller in scale and viewed by many 
fewer (Free 2008, p. 22). 

2 This is echoed in contemporary newspaper accounts, which stated that “‘[t]he railway train 
will be as fast as the wind or a cloud. Without such a miraculous device it would be impossible 
for a human being to do a thing like this unless he possessed the wings of a bird”; in Nagao 
(1929), p. 5, quoting from the 6 September 1872 issue of Nichi Nichi Shimbun.
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 Among the many technological and institutional changes sweeping 
Japan in the late nineteenth century, the railroad has been credited  
with a leading role in promoting industrialization and economic 
growth.3 This view emphasizes the benefits of improved transportation 
infrastructure, such as lower transit costs, market integration and 
expansion, and intersectoral linkages (Rostow 1960, pp. 36–58). Casual 
observation of Japan’s economic performance seems to corroborate this 
view. From 1872, when the country’s first railway was completed, and 
1907, when the government completed its takeover of major trunk lines, 
the domestic rail network expanded from 29 to 7,152 kilometers; the 
number of locomotives from 10 to 1,924; and annual passengers carried 
from 495,000 to 101 million.4 At the same time, national income tripled 
in real terms (Maddison 2003).5
 Correlation, however, is not causation, and numerous studies have 
argued that railroads accelerate economic development, usually with 
counterfactual comparisons of social savings or indirect measures 
of economic activity like population growth.6 While these approaches  
are persuasive, there remain some ambiguities such as how the arrival 
of the railway directly affects firms and industries or how these would 
have behaved differently in the absence of locomotive technology.  
Such questions are especially relevant to countries that may have  
well-developed shipping transport links like Japan. This gap in our 
knowledge is in part due to a lack of historic firm-level data as well  
as difficulty in finding appropriate analogues with which to compare 
economic outcomes. 
 Another factor to consider is that railroad access may have differential 
consequences on the connected locations themselves. While railroads may 
increase national economic activity, redistribution of the latter between 
regions may also occur. That is, besides increased specialization by 
locality, economic geography suggests that agglomeration forces can draw 
business activity away from newly accessible areas (aka, periphery) 
toward already established manufacturing centers (Krugman 1991a).7

3 Lockwood (1954) writes that unlike western countries, railroads allowed Japan to “[gain] 
the economies of a national system almost at the outset” and that they “facilitated a geographic 
extension of the internal and external market by lowering the cost of moving goods and people” 
(p. 106). See also Crawcour (1997, pp. 58–61), and Ericson (1996, pp. 31–32 and 52). 

4 Japan Statistical Association (2007) series 8-4, 8-6, and 8-14. Historical data begin in 1886 
for freight traffic, which grew from 426,000 tons to 18,605,000 in 1907 (series 8-15). 

5 Official Japanese data provide nominal income series starting in 1875, which indicate 
a sixfold increase by 1907; ibid., series 13-3, Yamada estimates.

6 Classic studies include Fogel (1964) and Fishlow (1965), while Atack et al. (2010) and 
Herranz-Loncan (2011) are more recent examples. 

7 Using Spanish industrialization as an example, Krugman (1991b) writes that depending 
on how much transport costs decrease, “over some range closer integration actually 
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This theoretical prediction may apply to Meiji Japan, where there were 
already large disparities in population and commerce between major cities 
like Tokyo and Osaka and prefectures in outlying areas. Taking account of 
differences between regions should clarify the distributional effects of the 
railroad and other spatially oriented technologies at a country’s early stage 
in development.8
 The aims of this article are twofold: to examine the railroad-growth 
relationship through the lens of firm activity; and to highlight the 
variable effects of railway access across industries and regions. To do 
so, I rely on a comprehensive prefecture-level data set and a difference-
in-differences methodology that exploits the variation in the timing of 
railroad network expansion across Japanese prefectures. These data are 
disaggregated at the major industry level and provide figures for firm 
number and capitalization, thus providing a sharper view of regional 
activity than that based on national accounting data, government 
records, and case studies of firms or industries.  
 The analysis shows that railway access led to higher average  
firm capital levels, an indication of firm scale, and that the effect  
on firm numbers was highly redistributive among regions. Among 
prefectures with larger initial populations, rail access increased net firm 
establishment, particularly in the manufacturing sector. In contrast, 
prefectures with longer coastlines, which may proxy for access to 
coastal shipping, saw their firm numbers fall after the railway arrived. 
Together, these findings are consistent with improved transport 
providing the means to expand the size of firms due to wider market 
access. At the same time, railways allowed production to move away 
from smaller markets given greater availability of labor and finance in 
more developed areas.

POLITICAL AND ECONOMIC MOTIVATIONS FOR JAPANESE RAILWAYS 

 For the Japanese government, better transport infrastructure 
(railroads) meant centralization of political control, more responsive 
national defense, and the ability to spread economic growth to outlying 
areas (Aoki et al. 2000, p. 15; Crawcour 1997, pp. 58–61). Up to the 
1860s Japan in effect was a collection of semi-autonomous feudal 

leads production to move perversely from the point of view of comparative cost” and he 
concludes that “railroads and steamships led to deindustrialization of the periphery” (pp. 97–
98). This point has been refined more recently with the distinction of original (climate) and 
acquired (resource investment) features specific to locations; see Crafts and Wolf (2012). 

8 Present-day examples may include the expansion of high-speed rail and rollout of 
broadband internet access; see Crafts (2004). 
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domains ruled by powerful local families who were vassals of the 
Tokugawa shogun based in Tokyo (then known as Edo). Lower-ranked 
samurai in the western territories of Choshu and Satsuma helped  
to reinstall the emperor as head of government in 1868, who in turn 
sought advice from a small group of industrialists and technocrats  
to administer a modernization program. To consolidate its authority,  
the new Meiji government redrew the political and administrative 
map of Japan and formed the modern system of 47 prefectures.  
It also focused on connecting local population centers with the main 
cities of Tokyo and Osaka via telegraphs and railroads. Improved 
communications and transport allowed for speedier movement of the 
new conscript army to pacify restless areas and to prepare for possible 
attack from western colonial powers. For the private sector, railways 
were viewed as a profitable venture in no small part because of  
the rate of return guarantees offered by the government.9 As railroad 
investments required larger sums than could be provided by any 
single private investor, these enterprises made active use of domestic 
bond markets and the newly established equity exchanges. To ensure 
that with the private sector delivered the transport network it wanted, 
the government issued a number of laws in the 1880s and 1890s that 
standardized railway construction. It also identified which government-
planned lines could be bid on by private investors. Localities could also 
petition for amendments or extensions to the railroad plan after 1892, 
when the Railway Construction Law was passed. Public-private 
collaboration continued until the nationalizations of 1906 and 1907. 
These put the trunk lines in the public sector leaving only urban 
tramlines and ancillary extensions in the private sector. 
 While railroads are seen as major engines of growth for the Japanese 
economy, many regions were already linked commercially before the 
Meiji period via coastal shipping and some land routes (Yamamoto 
1993, p. 5; Lockwood 1954, p. 105). Coastal freight, the principal 
cargoes being rice, cotton, cloth, and other dry bulk goods, relied on 
preindustrial technology and most ships had flat bottoms and single 

9 These considerations notwithstanding, given the existence of coastal and riverine shipping, 
mountainous terrain, and a system of roads connecting the central cities to outer 
regions, it is argued that the spread of railroads did not represent a fundamental improvement 
in transportation access. Since the Tokugawa period (1603–1868), rice and fishmeal fertilizer 
were shipped from the northern regions and Hokkaido to central Honshu; Aoki et al. (2000), 
p. 5. Furthermore, hundreds of feudal nobility daimyo paid biennial visits to Tokyo as part of 
their sankin kotai obligations to the ruling shogunate, which promoted interregional transit and 
commerce. Nevertheless, it should be noted that the speed and regularity of transport was 
substantively different compared to railways; that commoners were unlikely to be able to bear 
the cost of such travel; and political restrictions like tolls and limited bridge access impeded 
integration; see Yamamoto (1993). 
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sails; for example, to sail the thousand kilometers between Tokyo and 
the western island of Kyushu required at least a month’s passage.10

Land transport was much more limited, with few roads connecting 
different regions, and even slower.11 Prior to the introduction of  
the railroad, which reduced the one-day journey to less than an hour, 
overland travel conditions were described as highly variable and 
virtually unchanged for a millenium (Free 2008, p. 11).12 In the decades 
that followed, rail freight quickly dominated other forms of domestic 
transport even as the latter experienced rapid growth along with the rest 
of the economy (Lockwood 1954, pp. 107–08).13

 Railroad construction in Japan began in 1872 with a 29 kilometer 
stretch between Tokyo and its nearest deep sea port Yokohama. Two 
years later, in 1874, a similar length of track was laid between Osaka 
and the port city Kobe, which were approximately 500 kilometers to  
the west of Tokyo. The government, which provided funding for  
these projects, had anticipated that the two major cities of Tokyo and 
Osaka would be connected by rail quickly. Yet, financial obstacles 
meant that the Tokaido route between them was only completed in 
1889. Given the costs of modernization, deteriorating balance of 
payments, pacifying rebellious samurai, and controlling inflation, the 
central government found it difficult to continue investing in railroad 
infrastructure (Crawcour 1997, p. 59; Yamamoto 1993, p. 12; Aoki et
al. 2000, p. 11).14 The railroad network’s expansion began in earnest in 
the 1880s when the government allowed the private sector to enter the 
industry and lay its own tracks in local areas and the parts of the country 
not served by the public network (see Table 1).15 On the main island of 
Honshu, both public and private railroads expanded by radiating away 
from Tokyo and Osaka toward the other major cities. On the islands of  

10 There were numerous shipping restrictions as well, with ships built to a maximum cargo 
capacity of 5,000 bushels of rice; see Free (2008, p. 12). 

11 There were five major land routes connecting Tokyo to Kyoto and other regions in the 
pre-Meiji period: Tokaido, Nakasendo, Koshu-kaido, Nikko-kaido, and Oshu-kaido. All were 
located on the main island of Honshu.  

12 Roads were built and maintained locally, and bridges few in number due to 
frequent flooding and restricted in use to limit mobility (rivers often demarcated feudal 
domains).

13 These forms of transport were also complementary, with rail freight transferred at ports for 
sea shipping or municipal distribution via barges or land vehicles; see Ericson (1996, pp. 40–41) 
for a discussion of coal transport via multiple transport types. 

14 See also Free (2008, chap. 6), and Ericson (1996, chap. 2), for greater discussion of the 
political and economic context of Meiji railway financing. 

15 Most public railways were in central Honshu along the Tokaido route and its extensions 
to the western coast, while the northern and western Honshu lines were privately owned; see 
Ericson (1996, p. 29), and Free (2008, pp. 272–76). 
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TABLE 1
LENGTH OF JAPANESE RAIL NETWORK, KILOMETERS

Year Public Privatea Total 

1872    29     0     29 

1877   105     0    105 

1882   185     0    185 

1887   393   472    865 

1892   886 2,125  3,011 

1897 1,065 3,681  4,746 

1902 1,974 5,398  7,372 

1907 7,152 1,568  8,720 

1912 8,396 2,988 11,384 
a includes long-distance and local rail and tram networks.
Source: Japan Statistical Association (2007), series 8-4 and 8-14. 

Hokkaido, Shikoku, and Kyushu, privately owned and resource 
extraction-oriented short tracks dominated.16

 It is easy to find examples of localities and sectors that benefitted 
from railway access. For instance, after the Shin’etsu railroad was 
completed in 1893, highly perishable raw silk from the central Nagano 
area could be carried to the closest train station 40 kilometers away 
instead of five times that distance to the capital. When the line was 
extended to the Suwa district itself, “production...increased dramatically 
and the cocoon collection area expanded” to cover most of sericultural 
area in central Japan (Aoki et al. 2000, pp. 21–22; Ericson 1996,  
pp. 42–48). Elsewhere consumption of coal, which largely relied on 
railroad or mixed rail-sea transport for distribution, grew as the network 
expanded. Countering these examples, however, is the iron and steel 
sector, which despite obvious industrial linkages to rail construction and 
transport arguably did not benefit much because of an initial reliance  
on imported materials. Only after the 1907 railway nationalization that 
guaranteed demand for domestically produced iron and steel did this 
sector enjoy any spillovers (Ericson 1996, pp. 32, 38).

16 Hokkaido, which had both public and private railways, and Kyushu were major coal 
producing regions, which attracted private investment in railway construction linked to the 
mining industry; see Free (2008, pp. 28 and 398–99). Shikoku was relatively resource poor and 
had minimal railway development except around the two ports of Takamatsu and Tokushima 
(ibid., p. 28).  
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 Given the debate and largely anecdotal accounts about the impact  
of railroads on Japanese economic development; ongoing scholarship 
based on other countries’ railroad experience; and industrial and 
prefectural differences, it seems appropriate to reexamine whether  
the relationship between Japan’s expanding rail system and economic 
activity was coincident or causal.17 Scholars of Japanese railroads have 
typically eschewed statistical or economic estimates the railway’s 
impact on the economy.18 In contrast, there is an extensive literature for 
other countries. It suggests that the railroad improved economic welfare 
as measured through cost savings, consumer surplus, urbanization, 
agglomeration, productivity, and market access.19 Many of these 
studies, especially those using the social savings approach, rely on static 
counterfactuals to support the claim of welfare gains, which can pose an 
epistemological problem in attributing causality.20

 Alternative methods that use time-series data and do not rely on 
static comparisons have also demonstrated a link between railroads 
and growth. David Donaldson (forthcoming) uses a general equilibrium 
trade model and highly detailed price data to estimate the direct 
impact of an expanding railway system on the colonial Indian economy. 
This allows the author to calculate reductions in trade costs and 
regional price differences as well as gains in income, which he finds 
amounting to a 16 percent increase due to rail access, much higher 
than Fogel’s (1964) estimate of 4.7 percent for the United States in 
1890. Donaldson and Richard Hornbeck (2013) examine county-level 
land values and transport accessibility to assess the impact of railways, 

17 “[Rail and sea shipping] facilitated a geographic extension of the internal and external 
market by lowering the cost of moving goods and people. Then it sustained the further 
development of the market as rising productivity steadily widened the opportunities for 
profitable exchange” (Lockwood 1954, p. 106). Similarly, Ericson (1996, p. 40) writes: 
“In aggregate terms, railroads may not have pulled the Meiji economy toward accelerated 
growth, but they did have a substantial economic impact on certain industries and localities.” 
This may be in stark contrast to the experiences of other developing countries like Mexico or 
Brazil, which gained market access and social savings from railways; see Coatsworth (1979) 
and Summerhill (2005), respectively. 

18 Some estimates, such as the change in employment within the transport sector, suggest an 
increase from 0.6 percent in 1872 to 3.2 percent of total labor in 1930; see Lockwood (1954, pp. 
478–79).

19 A survey of older literature on social savings can be found in O’Brien (1977), while a more 
recent discussion is Leunig (2010). Equivalent studies of Japanese railways, to the author’s 
knowledge, have not been undertaken. 

20 Besides a number of assumptions about the elasticity of substitution, actual and opportunity 
costs, and pricing behavior, the use of a static model-based counterfactual as a control 
group makes long-term estimates more difficult to calculate reliably. Whether the economy 
would have developed along similar patterns in the absence of new technologies is unknown. 
Other methods, such as difference-in-differences models, eschew static comparisons, but make 
assumptions about exogeneity and comparability. 
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and estimate a decrease in value of nearly two-thirds without them. 
Jeremy Atack et al. (2010) focus on population growth and urbanization 
as possible consequences of railroad development, and find evidence 
that railroads “caused” urbanization in the American Midwest.  
 Looking specifically at the relationship between railroads and firm 
scale, Atack, Michael Haines, and Robert Margo (2008) find that 
American establishments were more likely to be factories, employing 
sixteen or more workers, in counties that gained access to rail between 
1850 and 1870, when the United States was itself undergoing a 
“transport revolution” via rail.21 The authors attribute this effect to 
productivity increases from increased labor division found in larger 
establishments, and use a difference-in-differences estimator to identify 
the causal impact. In terms of research design, the current article is most 
similar to the approach taken by the latter study, with the data and 
methodology described below. 

RESEARCH DESIGN 

 This article uses prefectural data compiled by the imperial statistical 
agency attached to the Japanese Cabinet Office (Japan Statistical 
Association 1962) to analyze the impact of Japanese railways on 
industries and across regions. Starting with 1883 the agency produced 
annual volumes of prefecture-level statistics, with coverage of land, 
population, industry, and health across the country (later including its 
colonies). The data, which are also disaggregated by major industry 
groups, include the total number of enterprises in each prefecture and 
their total invested capital by prefecture. Table 2 presents population 
and geographic data for Japan and its major islands in the year 1882, 
immediately prior to the nationwide rollout of the railway. 
 I constructed an annual data set for each prefecture from 1883 to 
1912 covering all major industry groups along with prefecture 
population. I added coastline length, surface water area, and land  
area culled from the Historical Statistics of Japan.22 A third source  
of data is the Ekimei Jiten handbook (Chuo Shoin 1995), which 
provides a comprehensive list of all rail stations established in the 
country, their founding dates, locations by city and prefecture, and other  

21 A similar approach to Atack et al. (2010) for Swedish industrialization is Berger and Enflo 
(2013).

22 Prefectural population figures for 1883 were collected for the month of January, which is 
coded as 1882. Also, some prefecture boundaries changed during the 1880s, so constituent areas 
were combined for a prefecture total or based on obsolete provincial names, which were still in 
use during the early 1880s. 
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TABLE 2
PREFECTURE STATISTICS, 1882

Source: Japan Statistical Association (1962, 2007). 

identifying information. I use the earliest year a station was opened 
in each prefecture to determine access, and verified these dates with 
secondary sources.23

 I use a difference-in-differences methodology, comparing the annual 
measures of firm activity in each prefecture before and after it gains 
railroad access to those with no change to their rail access over the  
same period.24 Following the economic geography and transaction cost 
literatures, which predict that railroad access increases factor and goods 
mobility through lower transportation costs and wider market access, 
this methodology examines whether one observes an increase in firm 
activity after the introduction of the rail. In other words, one can  
test the hypothesis that the number of firms and levels of invested 
capital would increase when areas become connected to the network. 
Moreover, capitalization levels should differ by sector: because  
of scale economies, manufacturing would be more affected by rail 
access than the primary sector. Similarly, one expects increased total 
capitalization in the services sector, which includes the rapidly 

23 These include Free (2008), Ericson (1996), and Yamamoto (1993). 
24 Card and Krueger (1994) is a well-known study using this methodology, and Atack et al. 

(2010) apply it to their study on nineteenth-century American railroads. 

Prefectures Population 
Coastline 

(km) 
Area
(km2)

Japan 47     37,017,302 33,889 381,808 
   Average      787,602 721 8,124 
   Standard deviation      292,823 916 12,405 
Main islands     
Honshu 34     28,405,996 14,536 230,217 
   Average      835,471 428 6,771 
   Standard deviation      290,209 375 3,504 
Shikoku   4  2,690,414 3,281 18,768 
   Average      672,604 820 4,692 
   Standard deviation      135,381 500 2,249 
Kyushu   7  5,376,273 10,043 41,982 
   Average          7,680 1,435 4,997 
   Standard deviation          2,676 1,441 2,308 
Hokkaido   1     183,849 4,377 88,454 
Okinawa   1     360,770 1,652 2,387 
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expanding financial industry during this period, to facilitate local 
industrial investment.25 Finally, changes in firm activity will depend on 
pre-access market size, leading to agglomeration in larger markets and 
dispersion in smaller ones. The reduced form OLS model follows, with 
separate regressions for each major industry group: 

yit = �0 + �1�x1it + �2�x2i + �3�x3t + �4�x4it + �it, where 
yit = firm activity for prefecture i in year t

 x1it = rail access dummy variable for prefecture i in year t
 x2i = prefecture-fixed effect
 x3t = year-fixed effect
 x4it = interaction of rail access and control variables for prefecture i in year t

�it = error term

To measure the effect on firm activity, the dependent variable yit is  
one of three measures: the total annual number of firms in each of the 
prefectures, indexed by i; the total capitalization of firms by prefecture; 
and the average capital per firm in each prefecture. These three 
variables capture extensive (firm number, total industry capital) and 
intensive (average firm capital) firm activity over time. The dependent 
variables are available for the economy as a whole and for each of the 
major industry groups, with the results from the latter allowing one to 
determine their relative contribution to the national economy.  
 The main control variables of interest are the term x1it, which takes 
the value of zero for all years prior to rail access in prefecture i and  
the value of one in post-access years, and the interaction terms x4it that 
account for initial conditions at the prefecture level that are exogenous 
to the arrival of the railroad.26 These variables include the prefectural 
population in 1882, prefectural coastline length, surface water area, and 
land area. Prefectural population in 1882 can be interpreted as a crude 
proxy for local market demand and agglomeration potential. Similarly, 
coastline length and surface water are used to proxy for access to 
coastal and inland water transport, which may act as substitutes  
or complements to rail transport. Land area is used to control for 
differences in the time needed for rail construction and market density, 
given the inclusion of initial population. Finally, fixed effects for 
prefecture and year are also included in the model to allow for local or 
temporal variation.  

25 Tang (2013) finds that the expansion of financial intermediation across prefectures predicts 
extensive growth of firms during the Meiji period. 

26 These time-invariant prefecture-level variables are also included in the model, but drop 
from the analysis due to collinearity with the prefecture-fixed effects; their interaction terms 
with rail access are time-varying and can be estimated. 
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 This article uses the years between 1883 and 1893 to identify a 
treatment period, and thus separates the country’s prefectures into  
two groups: a treatment group of 18 prefectures that gained access 
during this period, and a control group of 18 prefectures that gained 
access after 1893.27 The starting year was selected based on the earliest 
available data while the end year was selected for three reasons: first,  
it precedes the Sino-Japanese War (1894/95), which contributed to a 
dramatic expansion of the public investment in armaments and public 
works and may have had knock-on effects to firm activity that differed 
substantively from previous years. Second, the 1893 Commercial Code 
led to a reclassification of enterprise ownership, which makes the 
numbers reported not directly comparable to earlier years. Lastly, this 
year also marks the promulgation of the previous year’s Railway 
Construction Act, which increased the scope of private investment  
in railways. In terms of historical significance, this period also  
coincides with the first wave of railway expansion and the onset of 
industrialization.
 For a causal interpretation of estimates based on the difference- 
in-differences methodology, two conditions should be met. The first  
is in the choice of control and treatment groups, which must be  
similar in aspects aside from the treatment (i.e., rail access). This 
seems reasonable given the government’s aim to connect all prefectures 
to the national system, which was largely accomplished by the end  
of the Meiji period.28 While commercial activity and population  
size were considerations of the government in deciding the placement  
of railways, they were not determining factors.29 Thus, separating 

27 The prefectures that gained access in the year 1883 would be considered part of the control 
group of prefectures that had access during the treatment period, so rail access needs to occur 
between 1884 and 1893 to appear as a change in the dummy variable. Furthermore, the 
11 prefectures that gained access before 1884 are excluded from the main analytical results, but 
robustness checks indicate they are consistent with those using the smaller set of prefectures. 

The 18 prefectures in the treatment group include Aichi, Aomori, Ibaraki, Fukuoka, 
Fukushima, Hiroshima, Iwate, Kagawa, Kumamoto, Mie, Miyagi, Nagano, Nara, Niigata, 
Okayama, Saga, Shizuoka, and Tochigi. The 18 prefectures in the control group are Akita, 
Chiba, Ehime, Kochi, Ishikawa, Kagoshima, Miyazaki, Nagasaki, Okinawa, Oita, Shimane, 
Tokushima, Tottori, Toyama, Wakayama, Yamagata, Yamaguchi, and Yamanashi. 

28 Okinawa was exceptional in gaining access to rail much later, in 2003. This prefecture 
comprises multiple small islands and is a considerable distance away from the main islands 
where most commercial activity took place and government policy was focused. Robustness 
checks to exclude Okinawa and other outlier characteristics are included in the analysis. 

29 “[Railway] planning would be guided by several factors, the primary one of which was the 
overall utility of the line to development of Japan as a modern nation... projected lines would be 
slated for construction based upon their strategic military usefulness in defending the realm, 
some would be chosen by virtue of their usefulness in fostering and stimulating industrial or 
agricultural development, other would be chosen due to their usefulness in development of 
geographically inaccessible or sparsely inhabited parts of the realm” (Free 2008, p. 110). 
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control and treatment prefectures becomes effectively an issue of 
timing, and prefectural differences were largely due to geography. In 
particular, official documents indicate that terrain difficulty was the 
primary impediment to railway construction to certain prefectures, with 
those gaining earlier access located along the low-lying plains and 
coast.30 This natural variation allows for division of the prefectures into 
control and treatment groups based on year of access and other time-
invariant features. Table 3 compares the control and treatment 
prefecture groups with a breakdown of various characteristics.
 To increase the comparability of prefecture groups in the 
analysis, estimates from specifications that exclude prefecture 
outliers are reported along with those including all prefectures. Outliers 
are identified as prefectures in either the top or bottom 5 percent of any 
of the following variables: population in 1882, coastline length, surface 
water area, and land area. An additional robustness check uses 
only prefectures located on the main island of Honshu, which had 
railways that did not require other forms of transport to reach the major 
cities of Tokyo and Osaka and their nearby ports, and is the location of 
the major pre-Meiji land routes. 
 The second condition for a causal interpretation is that the decision to 
extend the railway network was not itself determined by the measured 
outcomes of firm activity. In other words, entrepreneurs intending to 
establish firms or expand operations should not have influenced the 
decision to introduce rail access to a particular location. As mentioned 
above, geographic considerations figured prominently in the timing and 
selection of prefecture access, with considerable delays occurring due  
to land gradient and government preoccupation with possible invasion 
along the eastern coast of Honshu (facing the Pacific Ocean). Prior to 
the 1892 Railway Construction Act, private rail companies needed  
to submit applications to construct and manage railways planned by  
the railway ministry, with no guarantee of approval. Official reports 
from the railroad ministry indicate that the main priorities of railway 

30 “[T]he difference in the construction difficulty is due to the location of the railway, 
single and double railway track, simpleness of the structure, price of construction materials and 
wages for labor” (Japan Railway Bureau 1886, p. 18). “[I]n places such as between Yamakita 
and Godenba, as mentioned before, the terrain is very steep and we needed several attempts 
to survey the most dangerous parts, with the final measurements made only in September 
1887... several amendments were needed for tracks west of Toyohashi and Obu, with final 
measurements made in May 1887” (Japan Railway Bureau 1887, p. 6). Proximity to Tokyo and 
Osaka was also not a primary factor given that prefectures close in geographic distance, but on 
the opposite (west) coast of Honshu island, gained rail access later due to the technical difficulty 
and cost of crossing the mountainous interior. The route between these two cities itself changed 
from inland to coastal given terrain difficulty.  
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TABLE 3
PREFECTURAL AVERAGE COMPARISON, 1883–1893

Source: Japan Statistical Association (1962, 2007). 

construction were to facilitate transportation between regions,  
to increase national security, and to promote industry.31That is, the 
government’s objective to establish a railroad network at the start of the 
Meiji period was not explicitly for commercial development.32

 In practical terms, extensions of the system north and west of Honshu 
connected population centers usually along the most geographically  
and cost-efficient paths and were meant to (and did) facilitate troop 

31 ”In the first instance, railways open the means of transportation, for use by the military and 
to support industries” (Japan Railway Bureau 1887, p. 44).  

32 The government’s disinterest in (or ignorance of) commercial viability is highlighted by the 
lack of cost-revenue analysis made by the government in its early railway ventures and the large 
cost overruns in the first railroad between Tokyo and Yokohama (Free 2008, p. 55).  

Year  

Treatment Group:
Rail Access 
1884–1893

Control Group: 
Rail Access 
Post-1893

 Prefectures            18           18
 Coastline (km)          541          939
 Surface water area (km2)            79            60

 Land area (km2)       7,722       5,912

1883 Population   891,262   670,007
 Firm count                43.4               24.2
   Primary                  5.1                 1.9
   Manufacturing                19.2               14.9
   Services                19.1                  7.4
 Capitalization  ¥238,171  ¥245,218
   Primary      26,025      12,083
   Manufacturing    139,439    141,196
   Services      72,707      91,939

1893 Population    984,839    722,167
 Firm count                69.3                63.7

   Primary                  2.8                  3.2
   Manufacturing                44.9               44.9
   Services                21.6               15.6
 Capitalization          ¥2,807,270 ¥986,473
   Primary       31,812     75,793
   Manufacturing  1,143,546  640,180
   Services  1,631,912  270,500
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movements and securing the Pacific coastline, which was considered 
more vulnerable to foreign invasion.33 Moreover, before the creation  
of the national parliament in 1890 and the passage of the 1892  
Railway Construction law, there was no explicit local and commercial 
lobbying for the placement of railroad track.34 To address concerns 
about endogeneity, the analysis uses data up to the year 1893 and 
includes specifications that only use as a control group prefectures that 
did not gain rail access until after the period of analysis. There is also  
a robustness check that includes only those prefectures whose capital 
cities gained access the same year as the prefecture in general. 

RESULTS 

 The baseline results from the regression model are presented in Table 
4 and include all 47 prefectures in the country. The three columns have 
different measures of industrial activity (firm numbers, industry capital, 
average firm capital) as the dependent variable, respectively, and use 
the difference-in-differences framework with a treatment window of 
1884 to 1893. Across these specifications, the coefficient for rail access 
alone varies in sign and statistical significance, and the cumulative 
effect of rail access is not statistically significant in any specification.35

However, the coefficient on the interaction of rail access and initial 
population is positive and statistically significant. Thus, in cross section, 
prefectures with larger populations saw increased firm numbers in  
the years following rail access. At the same time, longer coastlines are 
negatively associated with firm numbers, which suggests the relocation 
of firms away from the coast toward inland areas and possible 
substitution away from coastal shipping. The statistically insignificant 
cumulative effect indicates that, perhaps surprisingly, overall firm 
numbers were not affected by rail access, even if distributional 
differences can be observed from various interaction terms.  
 The reader might worry that prefectures in the control and treatment 
groups may not be comparable given intergroup differences in  

33 This was true even in the late Tokugawa period, with proposals to build a railroad from 
Osaka to the then imperial capital Kyoto so as to “speed troops from the Choshu and Satsuma 
domains in the south [via steamer to Osaka] in the event of an emergency to ‘defend’ the 
emperor from colonizing foreigners” (Free 2008, p. 29). 

34 ”[I]n railroad policy, government bureaucrats essentially had the field to themselves and 
were able to make decisions independently of private business, which had yet to organize 
politically or to secure formal representation in the national government” (Ericson 1996, p. 16). 
See also Free (2008, p. 21). 

35 The cumulative effect is calculated by using a Wald test of the linear combination of rail 
access and its interaction terms evaluated at the combined group means. 
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TABLE 4
DIFFERENCE-IN-DIFFERENCES RESULTS, ALL PREFECTURES

Dependent Variable:  
(A)

Firm Count 
(B)

Industry Capital
(C)

Firm Capital 

Rail • Access –52.93*** 
(16.40) 

–2.20 
(2.07) 

52.91 
(35.01) 

Rail • 1882 Population  80.35*** 
(13.33) 

4.68 
(3.42) 

10.92 
(26.53) 

Rail • Coastline –30.94*** 
(10.75) 

–0.19 
(1.32) 

–9.79 
(25.93) 

Rail • Surface water  21.35 
(52.75) 

–1.81 
(5.85) 

–89.40 
(60.18) 

Rail • Land area  –13.17 
(9.10) 

–3.17 
(2.33) 

–44.70* 
(22.35) 

Cumulative effect –18.46 
(11.59) 

–1.59 
(1.54) 

0.58 
(10.88) 

Prefectures    
  Pre-1884 Rail access 11 11 11 
  1884–1893 Rail access 18 18 18 
  Post-1893 Rail access 18 18 18 
Observations 517 517 517 
Within R-squared 0.45 0.13 0.08 
F-statistic 20.21*** 1.86* 1.50 
* Significant at the 10 percent level.  
** Significant at the 5 percent level.  
*** Significant at the 1 percent level. 
Notes: All specifications include prefecture- and year-fixed effects and cover the years between 
1883 and 1893. Robust standard errors are clustered by prefecture. Industry capital level is in 
nominal ¥1,000,000 while average firm capital is in ¥1,000. Cumulative effect calculated using 
averages of 1882 population, coastline, and surface area across included prefectures. 
Source: See the text. 

construction matter, I exclude prefecture outliers as described in the 
previous section as well as the subset of prefectures that gained rail 
access before the treatment window, allowing a cleaner interpretation of 
the rail access effect. Results in the restricted sample, shown in Table 5, 
are consistent with those from the full set of prefectures, with a positive 
coefficient on the interaction of rail access and initial population and  
a negative coefficient for the interaction of rail access and coastline 
length on the number of firms (column A). 
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TABLE 5
DIFFERENCE-IN-DIFFERENCES RESULTS, RESTRICTED SAMPLE

Dependent Variable:  
(A)

Firm Count 
(B)

Industry Capital
(C)

Firm Capital 

Rail access –27.87 
(19.86) 

0.40 
(2.30) 

60.74 
(47.42) 

Rail • 1882 Population (106) 65.11*** 
(17.30) 

7.61 
(6.00) 

36.47 
(43.38) 

Rail • Coastline (103 km) –33.69*** 
(10.24) 

–1.09 
(1.82) 

–15.01 
(26.79) 

Rail • Surface water (103 km2) 67.43 
(65.23) 

–6.90 
(8.84) 

–132.87* 
(77.57) 

Rail • Land area (104 km2) –10.27 
(13.99) 

–6.25 
(4.54) 

–77.52* 
(41.92) 

Cumulative effect 0.40 
(5.80) 

1.02 
(0.77) 

19.41* 
(11.23) 

Prefectures    
   1884–1893 Rail access 14 14 14 
   Post-1893 Rail access 14 14 14 
Observations 308 308 308 
Within R-squared 0.56 0.35 0.34 
F-statistic 25.05*** 10.16*** 2.35** 
* Significant at the 10 percent level.  
** Significant at the 5 percent level.  
*** Significant at the 1 percent level. 
Notes: All specifications include prefecture- and year-fixed effects and cover the years 1883 to 
1893. Robust standard errors are clustered by prefecture. Industry capital level is in nominal 
¥1,000,000 while average firm capital is in ¥1,000. Cumulative effect calculated using averages 
of 1882 population, coastline, and surface area across included prefectures. 
Source: See the text.  

 The main difference with the previous table is in the specification 
using average firm capital level as the dependent variable (column C), 
where the geographic features of surface water and land area interacted 
with rail access are negative and statistically significant. This suggests 
that areas with less inland water access and shorter overland distances 
had higher firm capital investment following the introduction of 
railways, which is consistent with firm scale increasing in denser 
markets and that rail may have complemented alternative transport 
types. The cumulative effect is also positive and significant in these 
specifications, indicating on average rail access led to firm capital 
investment that was higher by ¥19,412, representing a near doubling of 
average firm capital levels across prefectures. 
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TABLE 6
DIFFERENCE-IN-DIFFERENCES RESULTS, PRIMARY SECTOR

Dependent Variable:  
(A)

Firm Count 
(B)

Industry Capital 
(C)

Firm Capital 

Rail access –2.24 
(1.54) 

–0.04 
(0.03) 

–6.77 
(12.65) 

Rail • 1882 Population (106) 1.57 
(1.54) 

–0.02 
(0.03) 

–14.59 
(9.74) 

Rail • Coastline (103 km) –0.88 
(1.08) 

0.01 
(0.02) 

–1.50 
(5.58) 

Rail • Surface water (103 km2) –11.16* 
(5.68) 

0.03 
(0.07) 

42.08* 
(22.62) 

Rail • Land area (104 km2) 1.98*** 
(0.47) 

0.03 
(0.02) 

13.78 
(8.40) 

Cumulative effect –1.02 
(0.86) 

–0.03* 
(0.02) 

–6.90 
(4.43) 

Prefectures    
   1884–1893 Rail access 14 14 14 
   Post-1893 Rail access 14 14 14 
Observations 280 280 280 
Within R-squared 0.30 0.14 0.08 
F-statistic 14.91*** 4.11*** 3.62*** 
* Significant at the 10 percent level.  
** Significant at the 5 percent level.  
*** Significant at the 1 percent level. 
Notes: All specifications include prefecture- and year-fixed effects and cover the years 1883 to 
1893. Robust standard errors are clustered by prefecture. Industry capital level is in nominal 
¥1,000,000 while average firm capital is in ¥1,000. Cumulative effect calculated using averages 
of 1882 population, coastline, and surface area across included prefectures.  
Source: See the text.  

 Since it is likely that the impact of rail access varied across major 
industry groups, regressions using the same specifications as in Table 5 
were performed on the primary, manufacturing, and services sectors.36

For the primary sector, shown in Table 6, rail access interacted with 
surface water area decreases firm counts (column A) and increases 
average firm capital (column C), while the interaction with land  
area increases firm counts only. For both dependent variables,  
the cumulative effect is negative, but not statistically significant.  
In contrast, total industry capital levels (column B) do not appear to be 
impacted by rail access and its interactions with other control variables, 
but its cumulative effect is weakly negative. These results suggest 

36 While the data have further disaggregation by industry, they are no longer identified at the 
prefecture level.  
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railroads facilitated extensive growth of primary sector firms in areas 
with fewer alternative transport options due to distance or inland water 
access, although the overall impact was negligible across specifications.
 For manufacturing, shown in Table 7, rail access affected the 
distribution of firm activity both at the extensive and intensive margins. 
That is, prefectures with higher initial populations gained a 
disproportionate share of firms and capital investment following the 
introduction of railways, while the net cumulative effects are not 
statistically significant. This finding is consistent with agglomeration 
economies, where firms increase in number and scale in larger markets 
at the expense of more remote areas, and corroborates the findings  
from Atack, Haines, and Margo (2008) regarding American factory 
establishment. That overall firm numbers and scale did not significantly 
differ may be due to the early stage of development, as heavier 
industries did not become prominent in the economy until the early 
1900s. Both coastline length and surface water area are negative and 
occasionally significant for the three dependent variables, which 
suggests that areas with less coastal or inland water transport benefitted 
more from railways. As seen in previous tables and anecdotal 
accounts of the coal and textile industries, an interpretation of this 
result is that the different forms of transport acted as complements to 
each other, not substitutes. 
 The results for the services sector, in Table 8, indicate that railways, 
when interacted with initial population and water transport access,  
did not significantly affect extensive or intensive firm activity. This 
can be seen in the insignificant cumulative effects across all three 
specifications. Among the interaction terms, prefectures with larger land 
areas had fewer and smaller firms once the railways were introduced. 
These estimates differ from those using the full set of prefectures  
(not shown), which have significant cumulative effects of railways. This 
difference may reflect the activity of financial firms, which form a large 
component in number and capital within the services sector, but were 
more concentrated in Tokyo and Osaka and the pre-1884 rail accessible 
prefectures surrounding them. 
 To check the robustness of these results, the prefectures in the  
control and treatment groups are restricted in two alternative ways. 
Since railways may have entered a prefecture in a year prior to reaching 
its capital city, which was usually the local economic center, one way  
to mitigate endogeneity concerns about nonstrategic construction 
of railways per the government’s plan is to analyze only prefectures  
that had coincident years of entry in both the prefecture and its capital. 
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TABLE 7
DIFFERENCE-IN-DIFFERENCES RESULTS, MANUFACTURING SECTOR

Dependent Variable:  
(A)

Firm Count 
(B)

Industry Capital 
(C)

Firm Capital 

Rail access –44.14** 
(20.02) 

–0.84 
(0.63) 

1.85 
(11.39) 

Rail • 1882 Population (106)    64.00*** 
(19.49) 

3.08* 
(1.64) 

30.12* 
(16.63) 

Rail • Coastline (103 km)   –44.10*** 
(13.37) 

–0.87* 
(0.51) 

–4.91 
(6.24) 

Rail • Surface water (103 km2) –53.72 
(60.99) 

–2.86 
(2.54) 

  –68.67** 
(27.63) 

Rail • Land area (104 km2) 30.17* 
(17.36) 

 –0.93 
(1.22) 

 –21.60 
(13.38) 

Cumulative effect –4.54 
(6.06) 

0.21 
(0.23) 

3.13 
(4.30) 

Prefectures    

   1884–1893 Rail access 14 14 14 

   Post-1893 Rail access 14 14 14 

Observations 308 308 308 

Within R-squared 0.49 0.48 0.23 

F-statistic 21.48*** 11.99*** 3.41*** 
* Significant at the 10 percent level.  
** Significant at the 5 percent level.  
*** Significant at the 1 percent level. 
Notes: All specifications include prefecture- and year-fixed effects and cover the years 1883 to 
1893. Robust standard errors are clustered by prefecture. Industry capital level is in nominal 
¥1,000,000 while average firm capital is in ¥1,000. Cumulative effect calculated using averages 
of 1882 population, coastline, and surface area across included prefectures. 
Source: See the text.  

Along with the exclusion of outlier prefectures, this allows for more 
precise estimates of the railroad effect, and further reduces the number 
of treated prefectures from fourteen to eight.37 The second robustness 
check limits analysis to prefectures located on the main island of 
Honshu, which isolates the effect of rail network expansion to 
prefectures with direct rail links with the major cities of Tokyo and 
Osaka and overlaps with the pre-Meiji major road networks. Both the 
treatment and post-1893 control group decrease to eleven and 
nine, respectively.38

37 The excluded prefectures based on coincident years of rail access are all in the treatment 
group: Hiroshima, Ibaraki, Kagawa, Mie, Niigata, Okayama, Saga, and Shizuoka.  

38 The excluded prefectures based on Honshu island location are Fukuoka, Kumamoto, Saga 
(treatment group); and Kagoshima, Kochi, Miyazaki, Oita, Tokushima (post-1893 rail access 
control group). 
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TABLE 8
DIFFERENCE-IN-DIFFERENCES RESULTS, SERVICES SECTOR

Dependent Variable:  
(A)

Firm Count 
(B)

Industry Capital 
(C)

Firm Capital 

Rail access 12.33 
(9.35) 

 1.21 
(1.77) 

1.05 
(0.87) 

Rail • 1882 Population (106) 4.76 
(11.37) 

4.60 
(4.39) 

0.79 
(0.99) 

Rail • Coastline (103 km) 2.66 
(6.09) 

–0.28 
(1.38) 

0.01 
(0.65) 

Rail • Surface water (103 km2) 112.22 
(69.07) 

–4.24 
(6.51) 

–2.34 
(1.75) 

Rail • Land area (104 km2)  –28.92** 
(11.75) 

–5.23 
(3.33) 

–1.68* 
(0.89) 

Cumulative effect 6.24 
(3.77) 

0.85 
(0.58) 

0.39 
(0.26) 

Prefectures    
   1884–1893 Rail access 14 14 14 
   Post-1893 Rail access 14 14 14 
Observations 308 308 308 
Within R-squared 0.30 0.28 0.23 
F-statistic 11.14*** 6.36*** 1.16 
* Significant at the 10 percent level.  
** Significant at the 5 percent level.  
*** Significant at the 1 percent level. 
Notes: All specifications include prefecture- and year-fixed effects and cover the years 1883 to 
1893. Robust standard errors are clustered by prefecture. Industry capital level is in nominal 
¥1,000,000 while average firm capital is in ¥1,000. Cumulative effect calculated using averages 
of 1882 population, coastline, and surface area across included prefectures.  
Source: See the text.  

 The results from the robustness checks, which are not shown, 
correspond with those in the earlier tables, but are larger in magnitude 
and at a higher level of statistical significance. For example, average 
firm capital across all sectors increases markedly in post-rail access 
years, between ¥33,855 and ¥41,819 for a cumulative effect and much 
larger than the period average of about ¥16,000 for rail inaccessible 
prefectures in those specifications. In terms of distribution, prefectures 
with higher initial population gain a disproportionate number of firms, 
while those with longer coastlines see fewer. Total industry capital is 
also positive and weakly significant among Honshu prefectures.  
 Among primary sector firms, the interactions of rail access with 
surface water and land area generally carry the same signs as before  
but are less significant, and the cumulative effect is insignificant across 
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all specifications. In contrast, average firm capital is much greater  
for manufacturing firms following the introduction of railways,  
and initial population is positively associated and significant with all 
firm activity measures. Interacted with rail access, larger land area 
is associated with additional, but smaller firms, while coastline length  
and surface water give results varying in sign and significance. Finally, 
firm activity in the services sector is also more significant than in  
the unrestricted specifications, with both robustness checks giving  
a positive cumulative effect of railways on average firm capital.  
As before, the interaction of rail access with land area is negative  
and significant across specifications, indicating possible concentration 
of financial intermediaries and resources. 

CONCLUSION 

 The findings from the difference-in-differences analysis suggest  
that for the economy as a whole rail access had a positive impact on 
firm capital. Since this capital is correlated with both scale and future 
productivity, this result is consistent with improved transport leading  
to increased production to serve a widened market, and corroborates 
findings from other studies on establishment size. Rail access also led  
to more efficient production, with a redistribution of firms from smaller 
to larger markets as measured by initial prefectural population, despite 
the overall number of firms not changing significantly. This result 
confirms the prediction of economic geography models that following 
declines in transport costs manufacturing tends to concentrate in areas 
with bigger sources of factor inputs and demand. Estimates for major 
industry groups bolster these findings, with considerable movement of 
manufacturing firms to more populous prefectures and areas with less 
coastal access, possibly to take advantage of labor released from the 
traditional sectors located inland (for example, textile production in 
central Honshu). Coastline length and surface water area, both used  
to proxy for water transport access, are consistently negative when 
interacted with rail access for manufacturing firms. It is likely that 
railroads augmented existing transport methods, increasing firm activity 
in areas poorly served either by coastal or inland water shipping, or 
enabled access to raw materials that would have been too difficult  
or costly to transport otherwise. Firm activity in the services sector also 
increased on average from rail access, with higher levels of firm capital 
and, to a lesser extent, total industry capital. 
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 In terms of economic significance, translating increases in capitalization 
to output may be problematic at the subnational level. This is particularly 
true given that many of the specifications exclude Tokyo and Osaka in 
order to satisfy the comparability condition of the difference-in-differences 
framework, and these two cities were the major centers of economic 
activity in the country. Nevertheless, if capital shares from the different 
groupings of prefectures are representative of overall capital investment, 
and this in turn contributes to productivity, then the results can still be used 
to gauge the impact on the national economy.39 Thus, some natural 
extensions of this work would be to specify the transmission of investment 
into output levels or to use disaggregated price data in prefectures both 
prior to and following rail access. 
 Finally, while agglomeration may occur naturally with changes 
in technology and transaction costs, entrepreneurs may not have been 
able to take advantage of the improved infrastructure due to certain 
features of the Japanese rail system and its use. These include 
private monopolies of regional tracks and the precedence of passenger 
over freight traffic, which led to excess demand for freight services 
(Nagao 1929, pp. 18–19). A consequence of this was that railways were 
not obliged to provide discounts for bulk shipping, and thus reduced the 
incentive to produce more than what was locally demanded, which is 
one of the qualifications of the Krugman model.40 Determining the 
types of goods shipped from certain locations to others and whether 
there were relationships between the rail companies and individual 
firms may show how competitive the market was for rail freight.  
 Taken as a whole, the analysis supports key features of the narrative 
about Japanese economic development and the impact of improved 
transportation at large. Over the course of a few decades, Japan 
moved steadily into more capital-intensive manufacturing, and railways 
facilitated that by allowing for larger firms and the more efficient 
location of activities. With a national rail network in place by the turn of 
the century, the economy could focus on industries that fully exploited 

39 These results also are consistent with Atack, Haines, and Margo (2008), which find railroads 
led to the emergence of factories in the United States during a similar episode of railroad 
expansion, although the current study is unable to estimate firm scale from employment figures.  
40 “Such was the excess demand for railway shipment of goods that when one particular shipper 
asked for a discount from the [privately owned] Nippon Tetsudo, the general manager would 
not allow for any discount at all if the shipper shipped 10,000 tons of freight or 100,000 tons. 
Freight hauling concerns took second priority to passenger traffic for almost the entire Meiji 
era” (Free 2008, p. 187). Krugman (1991a) states that a combination of lower transport costs, 
scale economies, and greater demand for manufacturing would lead to agglomeration. However, 
even with falling transport costs, it may be that local characteristics still prevail in determining 
industrial location; see Crafts and Mulatu (2006). 
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the infrastructure and thus better integrate into the international 
economy. Although the redistributive effects suggest that the railroad’s 
contribution to overall economic growth is unclear in the short term, 
concentrating firm numbers and resources within sectors and across 
regions may have had a longer lasting impact. 
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