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ABSTRACT

I study how a larger supply of workers with managerial experience affects firm size and
economic development, combining evidence from a natural experiment with a quantitative
model. After World War II, three million Japanese civilians, many of them with managerial
experience, were forced to return to Japan. I use repatriates’ predetermined family-registry
locations in Japanese districts to isolate exogenous variation in local inflows of workers with
managerial experience. The inflow shifted employment from self-employment toward wage
work and from agriculture toward manufacturing and services. Firms grew larger, expanded
beyond their headquarters cities, and participated more in overseas programs teaching modern
U.S. management practices. I develop a spatial model with occupational choice and multi-
establishment firms to quantify the aggregate effects of managerial experience and the role
of firms’ geographic expansion. Managers supervise production within establishments and
implement practices that raise productivity across the firm’s establishment network. Removing
the managerial experience of these repatriates lowers aggregate output per worker by about
3 percent. Firms’ ability to expand geographically amplifies the output effect of managerial
experience by about 25 percent.
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1 Introduction

Firms are small and local in developing economies. In these economies, much employment
remains in agriculture and self-employment while firms typically employ few workers and
operate a single, owner-managed establishment (Gollin, 2008; Bento and Restuccia, 2021;
Gottlieb et al., 2025). Large firms differ from small firms along many dimensions, but
one important difference is that they use managers more intensively (Akcigit et al., 2021).
Because these firms account for a larger share of employment in richer economies, those
economies also use managers more intensively overall. What explains these patterns? One
explanation comes from the demand side. Firms expand in response to greater demand,
improved market access, or technological progress and demand more managers to support
that expansion (Chandler, 1977; You, 2021; Caliendo and Rossi-Hansberg, 2012; Caliendo et
al., 2020). These patterns may also reflect the supply side: greater availability of managers
may promote both firm growth and economic development.

This paper argues that a larger supply of workers with managerial experience increases
firm size and promotes economic development. Managerial work requires practical skills in
coordinating and supervising others, which workers may acquire through experience and
on-the-job training (Beaudry and Francois, 2010; Gronqvist and Lindqvist, 2016). These
coordination skills also help firms manage activities across establishments (Chandler, 1977).
A larger local supply of workers with managerial experience may therefore enable firms to
expand into other districts, affecting production and employment even where the supply
of managers has not increased. I ask two questions. First, does an increase in the local
supply of workers with managerial experience cause firms to grow and accelerate economic
development? Second, does managerial experience enable firms to expand across districts,
and how does this expansion contribute to economic development?

In this paper, I combine a natural experiment from Japan’s post-WWII repatriation
with a spatial general-equilibrium model and find that inflows of workers with managerial
experience contribute to firm growth and economic development, partly through multi-
establishment firms. Empirically, the local inflows increased establishment size and firms’
geographic expansion while shifting employment from self-employment toward wage work
and from agriculture toward manufacturing and services. The model implies that without the
managerial experience brought by repatriates, aggregate output per worker would have been
about 3 percent lower. Firms’ ability to operate establishments outside their headquarters
districts amplifies this output effect by about 25 percent.

Japan’s forced post-WWII repatriation provides an ideal natural experiment to study the
impacts of expanding the local pool of workers with managerial experience on firm size and
economic development. Japan’s defeat forcibly returned more than six million nationals—
nearly 9 percent of the home population—from territories formerly under Japanese control.



Japanese imperial expansion led to the establishment of government agencies, railways,
schools, and firms overseas. Many returnees acquired managerial and supervisory experience
in these organizations, where Japanese workers were disproportionately employed in upper-
tier positions while local workers were concentrated in lower-tier roles. Repatriates had more
managerial experience than workers who remained in Japan. Yet the two groups had similar
education levels and came from similar family occupational backgrounds.

Identifying this supply-side effect is difficult in most settings because of a potential
demand-side mechanism: managers may sort toward places where firms are already growing
and demanding more managers. Using newly digitized repatriation records, I measure each
district’s inflow of repatriates with managerial experience. I instrument the inflow using
predetermined family-registry locations, which affected settlement through historical ties.
To help distinguish managerial experience from broader human capital, I control for each
district’s median annual income overseas as a proxy for broader human capital.! Finally,
strict limits on the cash and liquid assets returnees could bring help distinguish the inflow of
managerial experience from an inflow of financial or physical capital.?

I find that inflows of repatriates with managerial experience increased firm size and
contributed to structural transformation. Managerial inflows increased average establish-
ment size, the number of establishments, and sales per worker. These districts also shifted
away from agriculture and self-employment and toward manufacturing, services, and wage
work. Inflows of production workers did not produce comparable changes on these margins.
The empirical estimates therefore show that increasing manager supply helped move local
economies from small-scale traditional production toward larger wage-paying firms and
promote economic development.

Because managers help firms coordinate establishments, I empirically test whether inflows
of repatriates with managerial experience allowed firms to expand beyond their headquarters
districts. I find that inflows of repatriates with managerial experience made firms more spa-
tially extensive. Firms headquartered in high-inflow districts operated more establishments
and were more likely to operate outside their headquarters districts. These results provide a
potential channel through which local manager-supply shocks can affect production and em-
ployment elsewhere: greater managerial capacity may help firms coordinate establishments
across districts and reach demand beyond their headquarters markets.>

IPersonnel records from Mitsui Bussan, one of Japan’s largest trading companies before 1945 (Mitsui & Co., Ltd., n.d.),
provide supporting evidence for this interpretation. University schooling is associated with higher monthly pay in overseas
workplaces, conditional on recorded managerial titles and other personnel characteristics. This schooling—pay association
supports using income as a proxy for education-related human capital.

2This contrasts with Dinkelman et al. (2024), who show that return-induced investments in physical and human capital
reshaped local economic structure in Malawi. Japan’s strict asset limits help isolate the labor-supply channel.

3This mechanism is consistent with Giroud et al. (2024), who show that large firms operating across locations transmit
local productivity shocks to distant plants through shared knowledge networks.



To examine a potential channel for spatial expansion, I ask whether inflows of repatriates
with managerial experience increased participation in management training. Firm-wide
practices are relevant for spatial expansion because, once adopted, they can be reused across
establishments and raise the productivity of both existing and potential establishments. I use
firms’ participation in the Japan Productivity Center’s overseas study missions as a proxy for
adopting modern management practices. This postwar program sent Japanese managers to
the U.S. to study these practices. I find that inflows of repatriates with managerial experience
increased participation in these programs, consistent with firms adopting organizational
practices that support larger establishment networks. This finding suggests that manager
supply contributed to firm growth not only through supervision, but also by expanding firms’
stock of reusable organizational inputs.*

Next, I develop a spatial model to quantify aggregate effects of local inflows of workers
with managerial experience. The model combines Lucas-style occupational choice with
qualification for managers, endogenous establishment networks, and management-practice
adoption. Individuals differ in skill and managerial experience and choose among production
work, self-employment, management, and entrepreneurship, with management available only
to qualified workers. Self-employed workers operate traditional owner-operated businesses,
while entrepreneurs operate modern wage-paying firms. Modern firms use managerial
services to supervise production at establishments and to operate headquarters practices
that raise productivity throughout the firm. They can expand across districts by operating
establishments outside their headquarters district.

The model shows how increasing the number of workers with managerial experience can
expand firms and shift workers from self-employment into wage work. Managerial experience
increases the probability that a worker is qualified to enter management, shifting manager
supply outward and lowering the local managerial wage. Modern firms respond along
two organizational margins: they hire more managers to supervise production, increasing
establishment size, and devote more headquarters manager time to management practices,
raising firm-wide productivity. Because these practices can be reused across establishments,
higher firm-wide productivity raises the return to operating in additional markets, allowing
firms to expand spatially. As firms grow, they demand more production workers and draw
workers out of self-employment. The model reproduces the key empirical findings: having
more managers reduces self-employment, increases wage employment and firm size, and
broadens establishment networks.

I use the estimated model to answer two questions that across-region contrasts alone
cannot answer: how much repatriates with managerial experience mattered for the economy

4The link between management training, practice adoption, and firm growth is supported by Giorcelli (2019), who

shows that participating firms from Italy adopted American management practices and experienced persistent gains in
employment and productivity.



as a whole, and how much multi-establishment firms contributed to aggregate economic
development. First, I ask how the economy would have differed if repatriates had returned
without their managerial experience and were therefore no more likely than natives to enter
management, while keeping their number and locations fixed. Second, I repeat this counter-
factual in an economy where firms cannot operate establishments outside their headquarters
districts to see the role of multi-establishment networks in economic development. In the
spatial economy, eliminating this managerial experience reduces aggregate output per worker
by about 3 percent. This effect is about 25 percent smaller when firms cannot expand beyond
their headquarters districts. A model without multi-establishment firms would therefore
understate the aggregate consequences of manager supply.

Related Literature. First, this paper contributes to the literature on managers, firm size,
and economic development by showing that a larger supply of workers with managerial
experience increases firm size and promotes economic development. Classic theories make
managers central to firm size, hierarchy, and coordination (Kaldor, 1934; Penrose, 1959;
Chandler, 1977; Lucas, 1978). Recent work emphasizes delegation frictions and relative
management costs (Akcigit et al., 2021; Hjort et al., 2026), as well as higher education and
broader skill supply (Cox, 2025; Engbom et al., 2025; Gottlieb et al., 2025). I examine a
distinct source of managerial scarcity: a limited pool of workers with experience relevant to
management.

Second, I examine firms’ geographic expansion as a margin linking firm growth to
economic development. Research on firm size and development has emphasized employment
per firm or establishment (Bento and Restuccia, 2021; Engbom et al., 2025). I extend this
focus to firms’ geographic reach, building on research on multi-establishment organization
and the propagation of shocks within firms (Gumpert et al., 2022; Giroud et al., 2024;
Kleinman, 2025). I contribute to this literature by showing how firms’ geographic expansion
amplifies the aggregate effects of managerial experience.

Third, this paper contributes to the literature on migration and development by examining
the role of migrants’ prior occupational experience. Existing research shows that migration
can accelerate sectoral reallocation (Braun and Kvasnicka, 2014), expand local markets
(Peters, 2022), transfer capital (Dinkelman et al., 2024), diffuse technology (Hornung, 2014),
and stimulate innovation (Terry et al., 2026). I identify a managerial-experience channel
by comparing inflows of repatriates with managerial experience and production-worker
repatriates within the same forced migration episode. This comparison shows how migrants’
prior occupational experience shapes economic development in receiving economies.

Lastly, I contribute to the literature on the role of human capital in economic development
(Caselli, 2005; Schoellman, 2012; Manuelli and Seshadri, 2014; Aghion et al., 2025). At the
micro level, a substantial literature studies the returns to work experience and learning on



the job (Rubinstein and Weiss, 2006; Deming, 2021, 2022). Research on managers further
shows that management training and managerial quality improve worker allocation and
organizational performance (Giorcelli, 2019; Mufioz and Otero, 2025; Minni, 2026). Yet
the contribution of human capital acquired through work to economic development remains
understudied, despite evidence of its potential aggregate importance (Lagakos et al., 2018;
Jedwab et al., 2023). I address this gap by showing that managerial human capital, one form
of work-related human capital, promotes economic development.

The remainder of the paper is organized as follows. Section 2 presents the empirical
strategy and historical context of the repatriation. Section 3 presents the empirical analysis.
Section 4 develops a general-equilibrium spatial model that connects the empirical findings to
aggregate effects. Building on this model, Section 5 shows the aggregate effects of managerial
experience and the role of multi-establishment firms in economic development. Section 6
concludes.

2 Empirical Strategy and Historical Context

This section presents the empirical strategy and historical context of the Japanese post-
WWII repatriation. I first introduce the main specification and explain how family-registry
instruments address the possibility that repatriates settled where firms were already growing
and demanding more workers. I then document four features of Japan’s postwar repatriation
that support the empirical analysis. First, Allied policy generated a large and rapid return
migration while strict asset limits restricted the capital returnees could bring. These features
make repatriation primarily a labor supply shock. Second, predetermined family-registry
locations shaped initial settlement and provide the basis for the instrument used in the
empirical analysis. Third, Japanese organizations overseas had placed many civilians in
administrative, managerial, and supervisory roles. Their forced return brought workers
with experience relevant to management into Japan while repatriates and non-repatriates
(Japanese who remained in Japan) had similar education levels and family occupational
backgrounds. Finally, repatriation occurred while agriculture and self-employment remained
prevalent, allowing the paper to examine whether inflows of workers with managerial
experience accelerated the transition toward larger, wage-paying firms.

2.1 Empirical Strategy and Identification Challenge

This subsection presents the empirical specification and explains how I address endogenous
settlement using family-registry instruments. Japan’s postwar repatriation provides a large
inflow of workers whose pre-return occupations and initial settlements can be observed. I



compare outcome changes before and after repatriation across districts receiving different
inflows of repatriates with managerial experience, while accounting for production-worker
inflows. I relate changes in district outcomes to local inflows (Dustmann et al., 2017; Peters,
2022) using the following specification:

AYy = ,BMMd + Bde +X:1F + &4. (1)

A district d is a city or a rural county. Appendix B.1 explains these geographic units in detail.
Data across years are harmonized to 1960 district boundaries. The dependent variable, AY,
measures changes in establishment outcomes and employment structure from the baseline
(the pre-shock period) to the relevant postwar year (the post-shock period).
The treatment variables measure managerial inflows, M, and production-worker inflows,
P4, relative to the district’s 1940 labor force:
N Ny

My = , Py = . (2)
L4,1940 L4,1940

Here, N fi"’ and N 5 are the numbers of repatriates with managerial experience and production-
worker repatriates whose first postwar settlement was in district d. The occupational classifi-
cation is described below. The denominator, L4 1940, is the district’s 1940 labor force. Using
a 1940 denominator measures the size of each inflow relative to the local labor market
before repatriation. First differences control for time-invariant district characteristics. Xy is a
vector of controls. Section 3.2 defines these controls and explains their role in identification.
The error term, ¢4, contains unobserved determinants of outcome changes before and after
repatriation.

A central identification challenge in migration studies is endogenous settlement (Altonji
and Card, 1991; Card, 2001). Repatriates may have chosen districts with better postwar
economic prospects, including places where firms were already poised to expand. Unobserved
growth prospects could therefore increase both repatriate inflows and subsequent growth,
making My and P, correlated with ¢;. Consequently, an association between inflows and
outcome changes need not reflect an effect of repatriation.

I address this challenge by instrumenting both inflows using family-registry locations
recorded as of August 15, 1945, before postwar settlement. These instruments assign repatri-
ates to their predetermined registry locations rather than their chosen postwar destinations.
Identification requires the instruments to predict actual inflows and, conditional on controls,
to be unrelated to other unobserved determinants of outcome changes. The following sub-
sections explain the historical context of the forced return and the family-registry locations
underlying these instruments.



2.2 Policy-Driven Repatriation Created a Labor-Supply Shock

Postwar repatriation was large, rapid, policy-driven, and accompanied by little portable
capital. These features make it useful for studying an increase in civilian labor supply
that was not influenced by economic opportunities in Japan. The collapse of the Japanese
empire generated a return migration large enough to shift the country’s labor supply. By
the end of World War II, roughly three million Japanese civilians lived outside Japan proper
in territories under Japanese control while another three million military personnel were
stationed overseas. Japan’s defeat ended Japanese control over these territories and brought
both groups back under Allied supervision (Ministry of Health and Welfare Relief Bureau,
1977). This inflow was equivalent to nearly 9% of the population of Japan proper. Figure 1
illustrates the territorial collapse behind this population movement.

I study civilian returnees using household records from the 1964 Survey of Overseas
Private Assets. The survey documented assets left in territories formerly under Japanese
control (Matsuzaki, 2019). The records therefore primarily cover people who had established
lives overseas and describe their circumstances before and after repatriation, including pre-
repatriation occupations, income and assets, and initial settlements in Japan. Most soldiers
are absent because they were deployed overseas for wartime service rather than to establish
households and accumulate private assets. The analysis therefore captures civilian return
migration, not the broader demobilization of Japan’s armed forces.

FiGURE 1: Territories Under Japanese Control in 1942 Compared with Modern Japan
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NotEes: The pink outline in Panel A indicates areas under Japanese control in August 1942. Panel B highlights present-day
Japan. Source: “Map of Japanese Empire, August 1942,” Docsteach (NARA),
https://docsteach.org/document/map-of-japanese-empire-august-1942/.

Allied policy and transport capacity determined the timing and scale of repatriation. The
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Japanese government initially favored settlement in place, but a conference led by the Allied
occupation headquarters in January 1946 adopted a comprehensive repatriation plan and
coordinated the use of 200 U.S. vessels. The additional shipping capacity helped complete
most returns within a year rather than the three or four years initially anticipated (Japan
Center for Asian Historical Records, 2025). Allied directives required the repatriation of
Japanese nationals from Korea and organized the removal of civilians from China, Manchuria,
Taiwan, Hainan, and northern Indochina (State-War—Navy Coordinating Committee, 1945;
State-War-Navy Coordinating Subcommittee for the Far East, 1946). Table A1 summarizes
the directives and administrative arrangements that governed return and reception.

Collapsing security reinforced the policy-driven return. Violence, especially in Soviet-
occupied Manchuria, pushed civilians to leave (Nishizaki, 2016). Individual preferences
varied, but the timing and scale of repatriation were driven by post-surrender policy and
logistics rather than by local labor-market opportunities in Japan.

Strict asset restrictions made civilian repatriation primarily a shock to labor and experience
rather than a capital inflow. The Supreme Commander for the Allied Powers (SCAP) limited
civilians to ¥1,000 in cash and instructed reception-center officials to take up excess currency
and most financial assets at landing ports (Supreme Commander for the Allied Powers, 1945c,
1946a,b). The repatriation process included Allied inspections of returnees’ belongings upon
arrival, which provided an administrative means to enforce restrictions on portable assets
(Figure A2). For perspective, average monthly living expenses for a four-person Tokyo
household were about ¥1,130 in March 1946, so the cash allowance covered less than one
month (Choi, 2013). Japanese government sources further emphasized that many repatriates
had been forced to abandon property overseas (Ministry of Health and Welfare, 1957). These
restrictions sharply limited the scope for repatriation to affect local economies through
imported wealth or physical capital.

2.3 Predetermined Family-Registry Locations Shaped Postwar Settlement

Family-registry locations could predict initial settlement through repatriates’ connections
to family and community in Japan. A family-registry location identifies a household’s legal
domicile, which can differ from its current residence. Many families retained an ancestral
location in Japan as their family-registry location after moving abroad (Krogness, 2014). The
rapid, forced return may have limited repatriates’ ability to compare economic opportunities
across destinations.® Existing family and community connections could therefore have played
an important role in choosing an initial destination.

Family-registry locations predate postwar settlement, providing a predetermined basis for

5Bohnet et al. (2025) discuss a similar mechanism for repatriation to Portugal, where the unexpected end of the
colonial war limited the scope for settlement decisions based on economic considerations.



addressing the endogenous sorting discussed in Section 2.1. The repatriate survey separately
records each household’s family-registry location as of August 15, 1945—the date Japan
announced its surrender—and its first address after repatriation (Matsuzaki, 2019). These
recorded locations predate the destination choices through which repatriates could sort
toward districts with stronger postwar economic prospects.

The instruments use family-registry locations at surrender to predict the two occupational
inflows into each district. Let H and HY denote the numbers of repatriates with managerial
experience and production-worker repatriates, respectively, whose family-registry locations
at surrender were in district d. Using the same 1940 labor-force denominator as the realized
inflows, I construct the instruments as
o B
La1940° 47 Lg040”

(3)

I instrument My and P, in equation (1) with ZY and Z. Appendix A.3 describes the family-
registration system and documents how the survey records family-registry locations at
surrender separately from first postwar settlement addresses.

The family-registry instruments share the intuition of conventional immigration-network
instruments: they use pre-existing geographic ties to predict migrants’ destinations and
address endogenous sorting toward locations with better economic opportunities (Altonji and
Card, 1991; Card, 2001). However, the Japanese repatriation setting offers two advantages.
First, aggregate repatriation was driven by the collapse of the Japanese empire and Allied
policies, rather than economic opportunities in receiving districts. Conventional network
instruments may remain endogenous when sustained economic improvements in destination
economies attract immigration (Engler et al., 2023). The forced nature of repatriation
substantially reduces this concern. Second, mass repatriation was concentrated in the
immediate postwar period. When immigration flows are persistent, network instruments
may conflate the effects of current immigration with ongoing adjustments to earlier inflows
(Jaeger, Ruist and Stuhler, 2018). Because repatriation was a one-time migration shock, the
family-registry instruments substantially mitigate this concern.

2.4 Repatriation Increased Potential Manager Supply

Repatriation expanded the pool of workers with experience relevant to management.
Japanese firms and public institutions overseas offered Japanese workers opportunities for
upward mobility into administrative, managerial, and supervisory roles. The repatriate
records identify this occupational experience before return, and postwar occupations provide
evidence that it predicted entry into management. The postwar employee survey shows
similar education levels and parent’s occupations for repatriates and non-repatriates, helping
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distinguish managerial experience from these observed characteristics.

Overseas Organizational Experience. Japanese territorial expansion led to the establish-
ment of firms, railways, and government institutions overseas, creating demand for personnel
to coordinate operations and supervise workers. These organizations reproduced personnel
hierarchies in which Japanese employees were concentrated in upper-tier positions. At the
Korean Government Railways, for example, Japanese employees held 98% of senior-official
positions but only 5% of low-ranked positions (Lim, 2024). Administrative and supervisory as-
signments, together with internal training, provided opportunities to acquire organizational
experience through employment (Iwauchi and Sasaki, 1987; Nishizaki, 2022).

These positions offered opportunities to gain experience in personnel management and
coordination across organizational units. For example, managers at the South Manchuria
Railway, one of Japan’s largest firms at the time, assigned employees to tasks and coordi-
nated with other departments—familiar managerial responsibilities today (South Manchuria
Railway, Railway Department, 1923; Nishizaki, 2022). Appendix A.4 documents these
responsibilities in greater detail and compares them with managerial duties in postwar
Japanese firms.

Mitsui Bussan, a Japanese trading company, illustrates how overseas employment could
offer Japanese workers opportunities for upward mobility through entry into management.
Employees in the same education category were more likely to hold managerial titles overseas
than in Japan. The comparison uses a digitized 1943 personnel register from Mitsui Bussan,
the trading company within the Mitsui business conglomerate.® The records report workplace
assignments, education categories, hiring year, registered origin, occupational titles, and
monthly pay. Among 2,118 personnel entries, recorded managerial titles were 3.5 percentage
points more common in overseas workplaces than in Japan, conditional on recorded edu-
cation category (Table A11). This finding is consistent with overseas employment offering
opportunities for upward mobility through entry into management.

Occupational Classification and Validation. Most repatriate household heads had overseas
occupations related to management. I find that 62.7% of repatriate household heads had
overseas occupations related to management. Production and lower-tier manual workers,
agricultural workers, and manual-service workers account for 22.3%. The remaining 15.0%
have titles that cannot be classified consistently and are excluded from these two categories.
Appendix A.5 reports the occupational mapping and its historical sources. The workforce
in Japan proper had a different occupational composition, with a smaller share of workers
in occupations related to management. Workers in occupations related to management

The Mitsui business conglomerate was dismantled after World War II, and Mitsui Bussan itself was dissolved in 1947
(Mitsui Public Relations Committee, 2013).
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accounted for 13.5% of employed men aged 15 and older in the 1940 Population Census,
compared with 62.7% of repatriate household heads (Statistics Bureau, 2024).

Repatriates classified as having managerial experience were more likely than other groups
to hold managerial or organizational positions after return, supporting the classification as a
measure of potential manager supply. Among repatriates aged 20-69 in 1964, 34.2% of those
with managerial experience before repatriation held managerial or organizational positions,
compared with 9.3% of those from production-worker backgrounds and 9.5% of those from
high-skilled nonmanagerial backgrounds, such as lawyers and professors (Table A6).

Using the postwar employee survey, I find that repatriates and non-repatriates had similar
education levels and household backgrounds despite the large difference in occupations
related to management (Institute of Social Science, The University of Tokyo, 2018). The
average schooling years were 9.3 years for repatriates and 9.0 years for non-repatriates. The
share who came from farming families was 46.0% among repatriates and 46.1% among non-
repatriates. Figure 2 shows the mean schooling and household-background comparisons;
Appendix Figure A13 reports the schooling distribution. Appendix B.8 documents the
survey and sample construction; Appendix C.1 reports differences in education and family
background between the two groups after controlling for age, sex, and childhood location.

FiGurE 2: Education and Household Background of Repatriates and Non-Repatriates
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NotEes: The 1951 Keihin employee survey in Yokohama and Kawasaki. Panel A reports mean schooling-years. Panel B
reports childhood household occupations at elementary-school completion; categories may overlap. Appendices B.8
and C.1 report sample construction and controlled comparisons. Source: Institute of Social Science, The University of
Tokyo (2018).
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2.5 Postwar Japan’s Structural and Organizational Transformation

To establish why postwar Japan can answer the paper’s development question, this subsection
shows that repatriation occurred while the economy was undergoing two central development
transitions. Workers were moving out of agriculture and into manufacturing and services
while employment was shifting from self-employment toward wage-paying firms. This setting
allows me to study whether relaxing managerial scarcity accelerated these sectoral and
organizational changes.

Repatriation occurred while Japan’s structural transformation remained incomplete. As
shown in Figure 3, agriculture still accounted for approximately 48% of employment in 1950.
Over the next two decades, its share fell to 19% as services expanded and manufacturing
continued to grow.

FIGURE 3: Sectoral Employment Shares in Japan, 1920-1970
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NotEes: Employment shares of agriculture, manufacturing, and services in Japan, 1920-1970. Blue lines show national
shares; dark gray lines and shaded bands show the median and interquartile range of district-level shares. The dashed
vertical line marks 1945, the end of the war and the start of repatriation.

Economic development during this period also changed how production was organized,
from self-employment toward wage employment. Nationally, self-employed and family
workers accounted for 60.6% of employment in 1950 and 35.8% in 1970, while the employee
share rose from 39.3% to 64.2% (National Institute of Population and Social Security
Research, 2024). The district data used in this paper display the same transition. In the
average district, the combined self-employed and family-worker share fell from 65.2% to
44.2%. The wage-worker share rose from 34.7% to 55.7%, and the manager share increased
from 1.5% to 2.8% (Table 1). These initial conditions make it possible to study whether
greater managerial capacity accelerated both the movement out of agriculture and the shift
from small-scale family production into wage-paying firms.
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TaBLE 1: Employment Shares in 1950 and 1970

1950 1970
Category Mean (%) S.D. (pp) Mean (%) S.D. (pp)
Employment Status
Self-employed 27.2 5.1 21.9 (6.7)
Family workers 38.0 (13.4) 22.3 (9.8)
Wage workers 34.7 (17.1) 55.7 (16.0)
Occupation
Managers 1.5 (1.2) 2.8 (1.7)

Notes: This table reports means (percent) and standard deviations (percentage points) of employment shares across
districts in 1950 and 1970. Districts are cities or rural counties harmonized to 1960 boundaries. Employment-status shares
partition employed workers into self-employed, family workers, and wage workers; the manager share is the fraction
employed in managerial occupations. Source: Population Census of Japan.

3 Empirical Results

Managerial scarcity may keep firms small and local, limiting the wage jobs they can offer.
Experienced managers can help firms organize larger workforces and coordinate establish-
ments across cities, allowing firms to serve markets beyond their headquarters districts.
A limited local supply of workers qualified for management may therefore constrain firm
growth. I examine whether inflows of repatriates with managerial experience relaxed these
constraints. Specifically, using Japan’s postwar repatriation, I test whether these inflows
increased the number and size of service-sector establishments,’ shifted employment from
agriculture and self-employment toward wage work, and enabled firms to operate outside
their headquarters cities. Section 3.1 motivates the empirical questions and discusses the
data. Section 3.2 assesses the validity of the family-registry instruments. Section 3.3 presents
the effects of managerial inflows on firm growth and economic development.

3.1 Empirical Questions and Data

This subsection motivates the empirical questions and introduces the data and measures
used to test them. I bring together several historical datasets, including newly digitized
repatriate microdata, to study how the supply of workers with managerial experience affects
firm size and economic development. I combine these microdata with district measures of
service-sector establishment size and counts, together with employment structure to examine
firm growth and employment reallocation. I then use firm directories to measure spatial
expansion and records of the Japan Productivity Center’s overseas study missions to examine
firms’ acquisition of management knowledge as a potential channel for that expansion.

7I focus on service-sector establishments because of data availability.
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I conduct district-level empirical analyses using districts as the unit of observation. Districts
are cities (shi) or rural counties (gun); towns and villages within each rural county form a
single observation. I harmonize all district data to 1960 boundaries. The data cover 1,113
districts across urban and rural Japan, excluding Kagoshima and Yamanashi prefectures, for
which repatriate microdata are unavailable. Prefectures are Japan’s first-level administrative
divisions. Appendix B.1 describes these units, and Appendix B.2 documents the boundary
harmonization.

I measure repatriate inflows using newly digitized household records from the 1964
Survey of Overseas Private Assets, preserved at the Kanagawa Prefectural Archives. The records
identify households’ overseas occupations, family-registry locations, and initial postwar
settlement destinations. These fields allow me to distinguish inflows of repatriates with
managerial experience from production-worker inflows and construct the family-registry
instruments described in Section 2. Appendix Figures A8 and A9 show the geographic
distribution of these inflows and their corresponding family-registry exposure.

To assess the effects on firm size, I first examine whether managerial inflows increased the
number and average size of service-sector establishments. Managers supervise workers within
establishments, so greater managerial capacity may allow establishments to operate larger
workforces (Lucas, 1978). Managers also coordinate operations across locations, enabling
firms to operate additional establishments (Chandler, 1977). Managers may also improve
the organization of production within firms, raising labor productivity. I therefore examine
whether managerial inflows increased sales per worker, a proxy for labor productivity. To
test these questions, I combine district repatriate inflows with 1936 tax records and the
1960 Census of Commerce (Ministry of Finance, 1936; Ministry of International Trade and
Industry, 1961). From this census, I use establishment counts, worker totals, and annual
sales to construct district establishment counts, average workers per establishment, and sales
per worker for the service sector. The baseline measures combine establishment counts and
sales from the 1936 tax records with sectoral employment from the 1940 Population Census
(Statistics Bureau, 2024). Using these measures, I test whether managerial inflows increased
the size of service-sector establishments.

I next ask whether managerial inflows shifted employment from self-employment toward
wage work and from agriculture toward nonagricultural sectors. Self-employment is the main
form of work in low-income economies; as countries become richer, employment shifts toward
wage work (Gollin, 2008; Gindling and Newhouse, 2014).8 Large firms employ managers
intensively, so the high relative cost of management in poorer countries can constrain their
growth (Hjort et al., 2026). Greater managerial capacity may therefore enable firms to grow
and create wage jobs, drawing workers out of self-employment. Growth in manufacturing and

8The self-employment share can also be used as an inverse proxy for average firm size (Kerr and Forster, 2026).
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service firms may also draw labor out of agriculture. I use the Population Census to measure
changes in district self-employment and wage-employment shares, as well as employment
shares in agriculture, manufacturing, and services (Statistics Bureau, 2024). These outcomes
directly test whether and how a larger supply of workers with managerial experience affects
economic development through shifts toward nonagricultural sectors and wage work.

I then ask whether managerial inflows enabled firms to expand beyond their headquarters
districts. Research on firm size and economic development has emphasized employment per
firm or establishment, leaving geographic expansion through multi-establishment networks
less explored. These networks may allow a local increase in managerial capacity to support
production and employment elsewhere, extending its development effects beyond the re-
ceiving district. Operating establishments across locations requires managerial coordination
(Chandler, 1977). Gumpert et al. (2022) show that more geographically dispersed firms
have more managerial layers, consistent with greater coordination requirements across
locations. The 1938 and 1970 editions of the Teikoku Bank and Company Directory record
firms’ headquarters and establishment locations (Teikoku Databank Center for Advanced
Empirical Research on Enterprise and Economy, 2024). I use these repeated cross sections
to measure whether a firm operates outside its headquarters area. Hence, I test whether
maanger supply affects firms’ spatial organizations.

I lastly ask whether managerial inflows encouraged firms to invest in management
knowledge that could help them coordinate establishments across locations and spatially
expand. Experienced managers may help firms put newly acquired management knowledge
into practice. Bender et al. (2018) document a positive association between managerial
human capital and the quality of firms’ management practices. In an experiment with Indian
textile firms, Bloom et al. (2013) show that better management practices raise productivity
and lead firms to open additional plants. A larger supply of workers with managerial
experience may therefore support firms’ spatial expansion through better management
practices.

[ use participation in the Japan Productivity Center’s overseas study missions as a proxy for
the adoption of modern management practices. Established in 1955 to promote productivity
improvement, the Center sent Japanese managers to visit U.S. firms and study production
management, marketing, and business organization (Japan Productivity Center, n.d.). For
a similar program in postwar Italy, Giorcelli (2019) reports that more than 90 percent of
firms receiving managerial training adopted American management practices within three
years. These practices were still in use fifteen years later, and participating firms experienced
lasting gains in employment and productivity. This evidence from Italy motivates the proxy
interpretation for Japan. The mission database records participating firms and the missions
they attended, allowing me to measure attendance between 1955 and 1965 (Umezaki et al.,
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n.d.).

Appendix B documents the sources, sample construction, and geographic harmoniza-
tion in more detail. I next discuss instrument validity before presenting the estimates for
establishment growth, employment reallocation, and firms’ spatial expansion.

3.2 Instrument Validity

This subsection assesses the validity of the family-registry instruments, discussing relevance,
threats to identification, controls, balance tests, and trends before repatriation. To assess
instrument validity, I return to the district-level specification in equation (1):

AYy = ByMyg + BpPg +X:11—' + &4.

Here, d indexes districts and AYy is the change from baseline to follow-up in a district outcome.
The inflows My and P; measure repatriates with managerial experience and production-
worker repatriates, respectively, relative to the district’s 1940 labor force. The coefficients By,
and Bp measure their effects, conditional on the other inflow and the controls. X, is a vector
of controls, and ¢4 captures other determinants of outcome changes. I instrument each inflow
with its corresponding family-registry exposure, assigning the same occupational group by
its registry location on August 15, 1945 and using the same 1940 labor-force denominator.

I include production-worker inflows, P4, to help distinguish the managerial channel from
population growth and characteristics shared by repatriates. Both occupational groups
added residents and could increase local consumption demand, allowing firms to grow and
changing employment structure. Repatriates may also share traits associated with having
moved abroad, such as willingness to take risks or entrepreneurial initiative, that could affect
firm growth independently of managerial experience. Including production-worker inflows
alongside managerial inflows provides a comparison for these shared channels, helping
distinguish them from the role of managerial experience.

The family-registry instruments address returnees’ sorting toward districts where firms
were already poised to grow. A causal interpretation requires the two instruments to predict
the two realized inflows and, conditional on controls, to affect outcomes only through
those inflows and to be unrelated to other unobserved determinants of outcome changes.
Predetermined registry locations avoid constructing the instruments from returnees’ chosen
postwar destinations, thereby addressing endogenous sorting toward districts with better
growth prospects. Their distribution may nevertheless reflect local conditions and overseas
connections that also predict subsequent growth. A forced return does not by itself make
district exposure exogenous (Bohnet et al., 2025). The following discussion explains how
the district controls and supporting tests address these concerns.
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Instrument Relevance. Family-registry exposure strongly predicts both realized inflows. In
the establishment-count specification, the conditional first-stage F-statistics are 280.3 for the
managerial inflow and 138.6 for the production-worker inflow; the Kleibergen—Paap statistic
for the joint system is 37.0. Appendix C.3 reports the joint first-stage regressions and the
conditional and unconditional relevance graphs. These relationships establish relevance; the
remaining discussion concerns whether registry exposure is correlated with the error term
in equation (1).

Controls. The family-registry instruments may reflect baseline conditions that predict
subsequent growth even without repatriation. First differencing removes time-invariant
district effects, but it does not remove differences in growth associated with those initial
conditions. I control for log 1940 population density as a proxy for initial urbanization
and economic concentration. These conditions may be associated with both family-registry
exposure and subsequent economic change. I measure log population density as the natural
logarithm of 1940 population divided by district area in square kilometers, both measured
on 1960 boundaries. Following Peters (2022), I also control for each outcome’s baseline
level. For example, when examining changes in agricultural employment, I control for the
district’s agricultural employment share in 1940. Districts with different initial establishment
sizes or employment structures may have experienced different subsequent changes, and
these starting conditions may also be correlated with registry exposure. I also include the
1930 share of residents born outside Japan proper to account for overseas ties in 1930 that
could predict both registry exposure and postwar growth. Prefecture fixed effects absorb
outcome changes common to districts within the same prefecture, so identification uses
differences in exposure within prefectures.

Wartime destruction could confound the estimates through differences in postwar recovery.
Davis and Weinstein (2002) show that Japanese cities experiencing larger wartime population
losses subsequently recovered rapidly, with most returning to their relative position in the city-
size distribution within approximately 15 years. This recovery suggests that destruction could
shape postwar growth trajectories. If wartime destruction was correlated with family-registry
exposure, the estimated effects could partly reflect reconstruction dynamics. I therefore
control for the recorded number of buildings destroyed by wartime air raids, allocated to
1960 district boundaries and divided by the district’s 1950 population.

Repatriates with managerial experience may also have brought other forms of human
capital that contributed to postwar firm growth. To assess whether these differences account
for the estimated effects, I include median annual income overseas as a proxy for broader
human capital. I assign repatriate household heads to districts using their first postwar
addresses and calculate the median of their recorded annual incomes overseas. Mitsui
personnel records support using income as a proxy for broader human capital. Among
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1,249 personnel entries in overseas workplaces, university schooling is associated with
37% higher monthly pay conditional on recorded managerial titles and other personnel
characteristics (Table A12). This within-firm association indicates that income contains
schooling-related information beyond recorded managerial titles. Appendix C.2 documents
the sample, controls, and interpretation. I compare estimates with and without the income
proxy to assess whether observed differences in returnees’ broader human capital account for
the results. Conditional on these controls, I assume that both family-registry instruments are
uncorrelated with other determinants of postwar outcome changes. As a robustness check, I
show in the appendix how the estimates change as these controls are added sequentially. The
estimated effects of managerial inflows change little across these specifications (Appendix
Tables A17-A19).

Balance Tests and Trends Before Repatriation. I next examine whether family-registry
exposure is associated with districts’ baseline economic conditions or growth trends, con-
ditional on controls. In the balance tests, I regress districts’ 1940 sectoral employment
shares and baseline output proxy on both family-registry exposures, controlling for log
1940 population density, the 1930 overseas-born share, and prefecture fixed effects. The
managerial-experience exposure coefficients are statistically insignificant for agriculture,
services, and the output proxy, while the manufacturing-share estimate is significant at the
10-percent level (Table A14). I then test for trends before repatriation by estimating the IV
specification with changes in agricultural, manufacturing, and service employment shares
during 1920-1930 and 1930-1940 as outcomes. All six coefficients on managerial inflows
are statistically insignificant (Table A15). Together, these tests provide supporting evidence
that the estimated postwar effects of managerial inflows do not simply reflect pre-existing
economic differences or trends.

3.3 Main Results

This subsection presents the effects of managerial inflows on firm growth and economic devel-
opment. I begin with growth of service-sector establishments and employment reallocation,
then turn to firm-level evidence on spatial expansion and management training.

Repatriates with Managerial Experience Expanded Service Establishments. A larger
local supply of workers with managerial experience may ease managerial scarcity. Firms
may then find it easier to hire managers to supervise larger workforces, operate additional
establishments, and improve the organization of production, which leads to an increase in
average firm size. I examine these possibilities using average establishment size, establishment
counts, and sales per worker in the service sector. For these outcomes, AY; in equation (1)
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is the difference between the 1960 log outcome and its corresponding 1936 outcome.
I estimate the equation by 2SLS with the controls discussed in Section 3.2 and cluster
standard errors by district. The coefficient ), measures the effect of managerial inflows
conditional on production-worker inflows and these controls. Because inflow shares enter
as fractions, a one-percentage-point larger inflow changes a log outcome by 0.018), log
points, or approximately ), percent. The coefficient Sp has the analogous interpretation for
production-worker inflows.

TaBLE 2: Repatriate Inflows and Service Establishment Growth (IV)

Service-sector establishment outcomes
Log employees per
Log establishments  establishment change, Log sales per worker

change, 1936-1960 1936-1960 change, 1936-1960
M (2) 3

Managerial inflow share 1.88 0.69 1.19

(0.51) (0.19) (0.29)
Production-worker inflow share -0.63 -0.23 0.22

(0.93) (0.37) (0.53)
Observations 1,113 1,113 1,113
Kleibergen—Paap rk Wald statistic 37.03 35.85 35.91

Notes: District-level 2SLS for 1,113 districts. Outcomes are changes from 1936 to 1960 in log establishments, log
employees per establishment, and log sales per worker in the service sector. Each regression includes both managerial and
production-worker inflow shares. Each share is the number of repatriates in that group assigned by first postwar address,
divided by the district’s 1940 labor force. Instruments assign the same groups by family-registry location on August 15,
1945, with the same denominator. Shares enter as fractions: 0.01 times a coefficient is the log-point effect of a
one-percentage-point inflow increase. Controls include the corresponding baseline outcome, log 1940 population density,
the 1930 overseas-born share, wartime buildings destroyed divided by 1950 population, median annual income overseas in
thousands of yen, and prefecture fixed effects. District-clustered standard errors are in parentheses.

Managerial inflows increased the number of service-sector establishments (Table 2, col-
umn 1). Moving from the 25th to the 75th percentile of the inflow share—an increase of 5.7
percentage points—is associated with 11.3 percent more establishments. This effect amounts
to 4 percent of the baseline cross-district gap between the 90th and 10th percentiles. Repa-
triates with managerial experience could help existing firms open additional establishments.
District counts do not distinguish new firms from additional establishments of existing firms;
the firm-directory analysis below tests whether firms also operate beyond their headquarters
areas.

Managerial inflows also increased average establishment size (column 2). The same inflow
comparison is associated with 4.0 percent more employees per establishment, equivalent
to 3 percent of the corresponding baseline 90-10 gap. Managers can take on supervisory
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responsibilities and coordinate a larger workforce, allowing owners to delegate tasks and
expand their effective span of control. This pattern is consistent with managerial scarcity
limiting establishment size.

Managerial inflows raised sales per worker alongside establishment growth (column
3). The same inflow comparison is associated with 7.0 percent higher sales per worker,
equivalent to 5 percent of the corresponding baseline 90-10 gap. Experienced managers
may improve work organization or facilitate adoption of more productive organizational
techniques, which increases labor productivity.

Repatriates with Managerial Experience Reshaped Employment Structure. Firm expan-
sion may draw workers from self-employment and family work into wage work and from
agriculture into nonagricultural sectors. I examine these shifts using equation (1), with
changes in sectoral employment shares from 1940 to 1960 and changes in self-employment,
wage-worker, and family-worker shares from 1940 to 1970 as outcomes.”

Inflows of repatriates with managerial experience shifted employment out of agriculture
and into nonagricultural sectors. The estimates in Panel A of Table 3 imply that an in-
terquartile increase in the inflow share of repatriates with managerial experience reduced the
agricultural employment share by 2.7 percentage points, equivalent to 5 percent of its 1940
cross-district gap between the 90th and 10th percentiles. The manufacturing employment
share increased by 0.5 percentage points, equivalent to 2 percent of its 1940 cross-district
90-10 gap. The service employment share increased by 2.1 percentage points, equivalent to
9 percent of its 1940 cross-district 90-10 gap. The service response is therefore the largest
relative to its 1940 dispersion, while the manufacturing response is comparatively small.
The production-worker estimates do not reject zero for agriculture or manufacturing and are
negative for services.

Inflows of repatriates with managerial experience also shifted employment from self-
employment and family work toward wage-paying firms. Panel B implies that an interquar-
tile increase in the inflow share of repatriates with managerial experience reduced self-
employment by 0.7 percentage points and family work by 1.2 percentage points, while
increasing wage employment by 2.0 percentage points. The changes indicate meaningful
employment reallocation. Production-worker inflows increased self-employment, while their
estimated effects on wage employment and family work are imprecise.

Together, the two panels support the role of managers in structural transformation
mentioned in the beginning. The same manager-supply shock that expanded service-sector
establishments also shifted employment out of agriculture and self-employment and into
services and wage-paying firms. The results are consistent with a story that as firms grow as

?District-level employment-status data are unavailable for 1960.
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TaBLE 3: Repatriate Inflows and Employment Structure (IV)

A. Changes in sectoral employment shares, 1940-1960

Agriculture Manufacturing Service
employment share employment share employment share
(@)} (2) 3
Managerial inflow share -0.47 0.09 0.36
(0.09) (0.06) (0.06)
Production-worker inflow share 0.01 0.22 -0.24
(0.17) (0.14) (0.09)
Observations 1,113 1,113 1,113
Kleibergen—Paap rk Wald statistic 35.99 36.04 36.12
B. Changes in employment-status shares, 1940-1970
Self-employed Wage-worker Family-worker
share share share
€Y 2 (3)
Managerial inflow share -0.13 0.34 -0.21
(0.03) (0.07) (0.05)
Production-worker inflow share 0.16 -0.24 0.07
(0.06) (0.15) (0.11)
Observations 1,113 1,113 1,113
Kleibergen—Paap rk Wald statistic 36.05 36.24 36.36

Nortes: District-level 2SLS. Outcomes are changes in sectoral employment shares in 1940-1960 (Panel A) and
self-employment, wage-work, and family-work shares in 1940-1970 (Panel B). Each regression includes both managerial
and production-worker inflow shares. Each share is the number of repatriates in that group assigned by first postwar
address, divided by the district’s 1940 labor force. Instruments assign the same groups by family-registry location on
August 15, 1945, with the same denominator. All shares enter as fractions; coefficients give percentage-point outcome
changes per percentage-point inflow increase. Controls include the outcome’s 1940 level, log 1940 population density, the
1930 overseas-born share, wartime buildings destroyed divided by 1950 population, median annual income overseas in
thousands of yen, and prefecture fixed effects. Panel B covers all employment statuses. District-clustered standard errors
are in parentheses.

a response to more workers with managerial experience, they hire workers from agriculture
and self-employment which reduces agriculture employment share and self-employment
share. These estimates establish a local structural transformation response, although they
do not by themselves show that the measured establishment growth caused the worker
reallocation. I next examine whether firms also expanded beyond the districts receiving

managers.

Establishment Networks. Managers’ role in coordinating operations across locations mo-
tivates the next question: did managerial inflows enable firms to operate beyond their
headquarters districts? I pool firm records from the 1938 and 1970 editions of the Teikoku
Bank and Company Directory to compare changes in average firm organization across head-
quarters districts. The records are not linked across years, so the estimates measure changes
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between two firm cross sections rather than growth within continuing firms. Let f index a
firm record in directory year ¢, let d(f,t) denote its headquarters district, and let Post, equal
one in 1970. Using firm-level observations from the 1938 and 1970 directory cross sections,
I estimate the following difference-in-differences specification:

Yo = Bp (Pacr.o X Post) + By (Mg(g.e) X Posty) + 8acr.0 + bp(acs.on.e -
, 4
+ (Xg(f)t) X Postt) I + e,

where Yy, is an indicator equal to one if firm f has an establishment outside its headquarters
district. Because Post; is zero in 1938 and one in 1970, the inflow and control interactions
enter only for the 1970 records; the fixed effects enter in both years. Headquarters-district
fixed effects 8¢ absorb permanent differences across locations, and prefecture-by-year
fixed effects ¢, (4(s,r)),r absorb shocks common to firms within a prefecture and year. The vector
Xg (F0) contains the same covariates as the district analysis: log 1940 population density, the
1930 overseas-born share, wartime buildings destroyed divided by 1950 population, median
annual income overseas, and the baseline outcome, measured here as the headquarters
district’s 1938 share of firms operating outside their headquarters areas.

The coefficient ff, measures the differential postwar change in the probability of outside-
HQ operation for firms headquartered in districts with larger managerial inflows, holding
the production-worker inflow fixed. Because inflow shares enter as fractions, it gives the
percentage-point probability change associated with a one-percentage-point increase in
managerial inflows. As in the district analysis, realized settlement may respond to anticipated
firm growth. I therefore instrument the two postwar actual-inflow interactions with the
corresponding postwar interactions with family-registry exposure shares. Table 4 adds
controls sequentially while retaining the same 129,807 firm records in all four columns.
Column 1 includes the 1938 outside-HQ share, log 1940 population density, and fixed effects.
Columns 2-4 add the overseas-born share, wartime destruction, and repatriate income
overseas, respectively.

The estimated effect of managerial inflows on outside-HQ operation is positive across
all four specifications (Table 4). The coefficient rises from 0.128 in Column 1 to 0.157 with
the full controls in Column 4. The full-control estimate rejects zero at the 5-percent level
and implies that an interquartile increase in managerial inflows—?5.7 percentage points—
raised the probability of outside-HQ operation by approximately 0.9 percentage points. The
production-worker estimates are imprecise in every column.

The increase in outside-HQ operation is consistent with greater managerial capacity
allowing firms to coordinate more geographically dispersed production. Together with the
establishment-size results, this pattern supports a role for managers in both supervising
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TaBLE 4: Repatriate Inflows and Firms’ Spatial Expansion (IV)

Outcome: firm operates outside its headquarters area, 1938 and 1970

M 2 3 €]
Post x managerial inflow share 0.13 0.15 0.16 0.16
(0.08) (0.08) (0.08) (0.08)
Post x production-worker inflow share 0.01 -0.04 -0.28 -0.28
(0.33) (0.39) (0.36) (0.36)
Observations 129,807 129,807 129,807 129,807
Kleibergen—Paap rk Wald statistic 46.11 46.11 48.13 48.03
HQ-district fixed effects v v v v
Prefecture-by-year fixed effects v v v v
Log population density, 1940 v v v v
Outside-HQ share, 1938 v v v v
Overseas-born share, 1930 v v v
War destruction v v
Median repatriate income v

Notes: Firm-level 2SLS using repeated directory cross sections in 1938 and 1970. The outcome is an indicator for
operation outside the headquarters area. All columns use the same 129,807 records. Production-worker and managerial
inflows are assigned by first postwar address to the headquarters district and divided by its 1940 labor force. Each
regression includes both inflow shares interacted with Post which is equal to one if year is 1970, instrumented by
corresponding Post interactions with August 15, 1945 family-registry exposure shares. Inflow and instrument shares enter
as fractions. coefficients give percentage-point probability changes per percentage-point inflow increase. Every column
includes headquarters-district and prefecture-by-year fixed effects and Post interactions with log 1940 population density
and the headquarters district’s 1938 outside-HQ share. Column 2 adds Post interacted with the 1930 overseas-born share;
Column 3 adds Post interacted with wartime buildings destroyed divided by 1950 population. Column 4 adds Post
interacted with median annual income overseas in thousands of yen. Headquarters-district-clustered standard errors are in
parentheses.

workers within establishments and coordinating operations across locations. Firm networks
provide a potential channel through which a local manager-supply shock can affect production
and employment elsewhere.' The estimates do not identify effects in particular destination
districts or establish where individual managers worked; the spatial model is needed to
quantify that propagation.

Exposure to Management Training. Experienced managers may help firms apply man-
agement knowledge to coordinate establishments across locations. I therefore examine
whether managerial inflows increased participation in Japan Productivity Center overseas
study missions, a measure of firms’ efforts to acquire that knowledge. The mission database
identifies participating firms and the missions they attended. I use attendance as a proxy
for adopting modern management practices, motivated by the evidence from the related
Italian program discussed in Section 3.1 (Giorcelli, 2019). The Japanese records observe
participation, so actual practice adoption remains inferred.

10Multi-unit firms can transmit local shocks through internal networks (Atalay et al., 2014; Gumpert et al., 2022; Giroud
et al., 2024; Kleinman, 2025).
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Because mission attendance has no pre-repatriation counterpart, I estimate a postwar
firm-level 2SLS specification. Each observation is a firm record, and the regression sample
contains 112,084 records. The outcome is the number of missions recorded for that firm
between 1955 and 1965. Inflows of repatriates with managerial experience and of production-
worker repatriates in the headquarters district enter jointly and are instrumented with their
corresponding family-registry exposure shares. The coefficient on inflows of repatriates with
managerial experience measures their effect on mission attendance, holding the production-
worker inflow fixed. The specification includes prefecture fixed effects, log 1940 population
density, wartime building destruction, median annual income overseas, and the 1930 overseas-
born share.

TaBLE 5: Repatriate Inflows and Exposure to Management Training (IV)

JPC mission count

1955-1965
€3]
Managerial inflow share 0.18
(0.11)
Production-worker inflow share -0.49
(0.24)
Observations 112,084
Kleibergen—Paap rk Wald statistic 25.09

NotEs: Firm-level 2SLS. The outcome counts Japan Productivity Center overseas study missions attended in 1955-1965.
Each regression includes both managerial and production-worker inflow shares. Each share is the number of repatriates in
that group assigned by first postwar address, divided by the district’s 1940 labor force. Instruments assign the same groups
by family-registry location on August 15, 1945, with the same denominator. District refers to firm headquarters. Shares
enter as fractions; 0.01 times a coefficient gives the mission-count effect of a one-percentage-point inflow increase.
Controls are prefecture fixed effects, log 1940 population density, wartime building destruction divided by 1950 district
population, median annual income overseas by first postwar address, and the 1930 overseas-born share.
Headquarters-district-clustered standard errors are in parentheses.

The positive coefficient on managerial inflows provides suggestive evidence of greater
mission participation by firms headquartered in more exposed districts. The coefficient is
0.18 with a standard error of 0.11, while the production-worker estimate is —0.49 with a
standard error of 0.24 (Table 5). The estimate for managerial inflows rejects zero only at the
10-percent level and is less precise than the establishment-scale and employment estimates.
Interpreting attendance as a proxy for practice adoption, this response is consistent with firms
acquiring management knowledge that could help them coordinate larger establishment
networks. The data do not directly establish practice adoption or identify whether training
caused the observed spatial expansion.

Taken together, the firm-level estimates show that the manager-supply shock changed
firms’ geographic organization, accompanied by suggestive evidence of greater investment
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in management training. Expanded establishment networks provide a potential channel
through which a local shock can affect other districts. Because the empirical estimates neither
locate all of these destination effects nor capture the resulting equilibrium adjustments, they
cannot recover the nationwide effect.

Taking Stock. This section establishes three empirical findings. Inflows of repatriates
with managerial experience expanded service-sector establishments, shifted employment
toward nonagricultural wage work, and extended firms’ establishment networks beyond
exposed headquarters districts. Mission attendance provides weaker supporting evidence
that the same shock increased firms’ efforts to acquire organizational knowledge. The balance
and pretrend exercises provide little evidence that these findings are driven by observable
pre-existing differences associated with family-registry exposure.

4 Theory

In this section, I develop a spatial model that serves two purposes. First, the model character-
izes how a larger pool of workers with managerial experience affects firm size, occupational
allocation, and firms’ establishment networks. Second, it provides the framework used
in Section 5 to quantify the aggregate effects of managerial experience and the role of
multi-establishment networks in economic development.

The economy is static and consists of multiple districts and two sectors: agriculture
and nonagriculture. Agricultural goods are freely traded across districts. In each district,
a homogeneous nonagricultural good is produced either by traditional self-employed in-
dividuals using their own labor or by modern firms combining entrepreneurial skill with
hired production workers and managers. The nonagricultural good is nontradable across
districts. A firm must therefore operate an establishment in a district in order to produce and
sell there. This local-production requirement gives firms a reason to operate establishments
across districts. I make this assumption to isolate the role of multi-establishment in economic
development.

Managers help firms organize production within establishments and across districts.
Within each establishment, managerial services and production labor are complementary
inputs. Managers employed at headquarters additionally implement organizational practices
that raise productivity throughout the firm’s establishment network, following Kleinman
(2025). Because these practices can be used across establishments, greater headquarters
managerial capacity raises the return to operating in additional districts. A local increase
in the supply of workers with managerial experience can therefore affect not only firms
headquartered in that district, but also production and employment in other districts through
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spatial expansion.

Skill and managerial qualification shape individuals’ occupational choices. Each district
contains an exogenous mass of individuals. Building on the occupational-choice framework
of Lucas (1978), individuals choose among production work, traditional self-employment,
hired management, and modern entrepreneurship. Skill raises productivity in management
and entrepreneurship. Production workers supply identical units of labor and can work
in agriculture or modern nonagricultural establishments at the same district wage. Hired
management additionally requires qualification: prior preparation to perform managerial
work. This requirement draws on Beaudry and Francois (2010), who model managerial
skills acquired on the job.

4.1 Skill, Managerial Qualification, and Preferences

In this subsection, I specify district populations and the distribution of individual skill,
describe how managerial qualification differs between natives and repatriates, and introduce
household preferences.

Endowments and Skill. Individuals differ in skill, but natives and repatriates share the
same skill distribution in every district. District d € {1,...,D} contains a continuum of
individuals in two groups: natives (N) and repatriates with managerial experience (R). Let
H,q denote the fixed mass of group-g residents, g € {N, R}, with Hy = Hyq + Hgq. Individuals
differ in skill z, which follows the same Pareto distribution in every district and population
group (natives and repatriates):

14
G(z):l—(z—o), z>20 >0, v > 1.
z

Here z( is the minimum skill and v governs the thickness of the upper tail. Skill raises
productivity in modern entrepreneurship. A qualified individual who chooses management
supplies z efficiency units of managerial services. Production workers supply one unit of
labor regardless of skill.

Managerial Qualification. Only qualified individuals can work as managers. The model
takes qualification as given and does not capture how workers become qualified through
subsequent employment or training. It therefore does not describe how managerial experi-
ence would evolve over time without repatriation. Among individuals in group g with skill z,
a share q,(z) is qualified for management, with 0 < qn(2) < qr(z) < 1. I assume that prior
managerial experience makes repatriates at least as likely to be qualified as natives with the
same skill. Qualification can vary with skill. To isolate the qualification channel, I assume
that prior experience does not change managerial productivity conditional on skill.
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Preferences. Individuals consume agricultural goods and the local nonagricultural good,
with Cobb-Douglas preferences

u(ct, Ny = (M (M), 0<¢<1.

Normalize the agricultural price to one and let p; denote the nonagricultural price in district
d. Individuals spend a share ¢ of income on nonagriculture and the remainder on agriculture.

4.2 Production and Firm Organization

This subsection describes production in both sectors and how modern firms use managers
within establishments and at headquarters.

Agriculture. Agricultural producers combine production workers with fixed district land to
produce the freely traded good:

Y = Z4 (LT, 0<ay<1,

where z4 > 0 is district-specific agricultural productivity, L/ is agricultural employment, and
T4 > 0 is the district’s land endowment. Agricultural producers and modern nonagricultural
establishments hire from the same pool of production workers within each district, paying
the common competitive wage w/. Land rents R/ accrue to immobile landowners, who
consume in the district where their land is located.

Modern Establishments. A modern firm is owned by an entrepreneur with skill z and
headquartered in the owner’s district d. The firm operates a headquarters establishment and
can open one additional establishment in each other district. Each establishment produces
the local homogeneous nonagricultural good. The entrepreneur hires production workers
and managers in each destination for local production, and managers at headquarters to
implement practices that raise productivity across establishments. Output at an establishment
in district r, operated by a firm headquartered in district d, is

Yar = zA(Md)mgrLgr, a,p >0, a+p<1.

Here, Ly, is the number of production workers and my, is managerial input at the establishment
in destination r. Managerial services are measured in efficiency units and cost w per unit
in destination r. Firm-wide productivity is increasing in both owner skill z and headquarters
managerial input My (A’(My) > 0).

Local managers raise production workers’ productivity through tasks such as coordination

28



and supervision. Because managerial services and production labor are complementary,
additional managerial input allows the firm to employ more production workers profitably at
given wages and output prices.

Nonrival Headquarters Practices. Headquarters managers implement nonrival organiza-
tional practices that raise productivity throughout the firm, following Kleinman (2025).!!
These practices include accounting systems, personnel rules, inventory routines, and branch-
reporting systems. Operating them requires My efficiency units of managerial services at
headquarters, with productivity contribution A(My). I assume that A is continuous, increas-
ing, and concave, with A(M) > 0 for M > 0. Additional headquarters services therefore raise
productivity with diminishing marginal gains.

Establishment Locations. Firms can serve other districts by paying a fixed operating cost
in each destination. Each establishment outside headquarters requires fy > O units of the
agricultural numéraire, whose price is normalized to one. This recurring cost covers premises,
communication, and administration and increases with distance from headquarters. The
headquarters establishment has no fixed operating cost, so f;5 = 0.

Modern Firm’s Problem. The firm jointly chooses local inputs, headquarters managerial
services, and establishment locations to maximize profit. Conditional on headquarters input
My, variable profit in destination r is

ny,.(z,Mg) = max {przA(Md)mgrLgr —wMmyg, - wadr} . (5)
Mar,Lar >0
For a destination outside headquarters, the firm operates if variable profit exceeds the fixed
operating cost. Let bg-(z) € {0, 1} indicate operation in district r, with bgq(z) = 1. Because
headquarters input affects every destination’s profit, location decisions are independent only
conditional on M. The firm chooses headquarters input to maximize

HCEi(z) = nl\}il())( m,(z, M) + Z max{ny (z, M) - f4r,0} — wiMy . (6)
- r#d

The first term is variable profit at the headquarters establishment. Each term in the sum
is the net return from operating in another district, and the final term pays headquarters

1n Kleinman (2025), headquarters production is modeled using high-skilled labor. Empirically, however, Kleinman
(2025) shows that the relationship between nonrival task content and headquarters intensity remains strong after controlling
for occupation-level college intensity, suggesting that the organizational component of headquarters activity is not fully
captured by education-related human capital. Motivated by this distinction, I model prior managerial experience as a
separate determinant of workers’ ability to provide this organizational input.

29



managers once for the whole firm. For given wages and output prices, better headquarters
practices raise operating profits and can make additional destinations profitable.

Headquarters managerial input and geographic expansion are complementary.'? At
given wages and output prices, more headquarters input raises the return to opening an
establishment in each destination. Serving an additional destination, in turn, raises the
return to headquarters input because its productivity benefit applies there as well.

Traditional Production. Traditional self-employed producers use only their own labor. This
category also approximates family businesses and small owner-managed firms that do not
separate ownership, management, and production.!3

A self-employed producer in district d produces one unit of the local homogeneous

nonagricultural good:
yg =1.

Self-employed producers sell only in their home district and do not use headquarters practices.
Their income is therefore

Vg = Dp4.

Unlike modern entrepreneurs, self-employed producers cannot increase output by hiring
workers or opening additional establishments.

4.3 Occupational Choice

Occupational choice determines which qualified individuals work as managers. Let V{(z)
denote the income of an individual with skill z in district d from occupation o € {P,T, M, E},
where P denotes production work, T traditional self-employment, M hired management, and
E modern entrepreneurship. The four occupational incomes are

Vg (z) = wy, V; (2) = pa,

Véw(z) = dez, VdE(z) = Hg(z).

Production workers supply one unit of labor and can work in agriculture or modern nonagri-

cultural establishments at the same district wage w/. A qualified manager of skill z supplies z

M
d

imized profit I} (z) from the firm’s employment, headquarters, and establishment-location

efficiency units of managerial services and earns w z. A modern entrepreneur earns the max-

choices.
Following Engbom et al. (2025), I assume that workers in each district are indifferent
12See Appendix Proposition 2.

I3Bassi et al. (2023) document limited specialization in small manufacturing firms in Uganda and show that these firms
operate like collections of self-employed workers.
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between production work and traditional self-employment, implying
wh = pa. (7)

At a given nonagricultural price, additional production workers can be drawn from traditional
self-employment without raising the wage, as long as traditional self-employment remains
positive.

At given district wages and firm profits, natives and repatriates with the same skill face
the same occupational incomes. They differ only in their probability of being qualified for
management. Let Q = 1 for a qualified individual and Q = 0 otherwise. Let Vf () denote the
highest occupational income available to an individual with skill z and qualification status Q.
A qualified individual can choose among all four occupations:

Vi (2) = max {V?(2),V](2),V}{(2),VE(2)} . (8)

An unqualified individual cannot choose management and therefore chooses among produc-
tion work, traditional self-employment, and modern entrepreneurship:

VY(2) = max {VZ(2),V](2),VE(2)}. 9)

In an equilibrium with positive traditional self-employment, let 27" denote the skill at
which management reaches the common production-work and traditional-self-employment
payoff, let z%* denote the skill at which modern entrepreneurship reaches that payoff, and let
zM* denote the skill at which management and modern entrepreneurship provide the same
income. These cutoffs satisfy

M _PM E/_PE M _ME E/ _ME
Wi 25 = Pds 1_[d (Zd ) = DPd» Wiz, = Hd (Zd )

Lemma 1 (Occupational-payoff ordering). Suppose production work and traditional self-
employment are both chosen, and

M E _PM
Wy 20 < Pd, I, (Zd ) < Pd-

Then the occupational cutoffs satisfy

20 <ZdPM <Z§E <ZdME<OO.

PM
d ?

and modern entrepreneurship for z > z}'*. Unqualified

Qualified individuals choose production work or traditional self-employment for z < z

ME

management for zfM < z < 2%,
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individuals choose production work or traditional self-employment for z < zdPE and modern
entrepreneurship for z > z5F.

The proof is in Appendix D.3. The first condition ensures that management is not
attractive at the minimum skill. The second ensures that entrepreneurship has not yet become
attractive when management first reaches the common production-traditional payoff. Since
entrepreneurial income eventually grows faster than managerial earnings, entrepreneurship

ultimately becomes the highest-paying occupation. Figure 4 illustrates this ordering.

FIGURE 4: Occupational Choice by Skill and Managerial Qualification

A. Qualified workers (Q = 1) B. Unqualified workers (Q = 0)
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NotEes: Panel A shows occupational choice for qualified workers, who can choose management. They choose production

work or traditional self-employment below z;", management between z/* and =¥, and modern entrepreneurship above

zM. Panel B shows occupational choice for unqualified workers, who cannot choose management. They choose production

work or traditional self-employment below z5* and modern entrepreneurship above z;*. Production work and traditional

self-employment provide the common payoff V¥ (z) = V] (z) = ps. Managerial earnings are V}'(z) = w}'z, and modern

entrepreneurial income is V¥ (z) = 11§ (2). The two panels use the same skill scale and illustrate the ordering

PM PE ME
Zd <Zd <Zd .

4.4 Spatial Equilibrium

District nonagricultural prices, wages, and occupational allocations jointly satisfy local labor
and nonagricultural goods-market clearing, while the agricultural market clears nationally.
With positive traditional self-employment in each district, the production wage equals the
local output price, w! = pq.

Labor-Market Clearing. Individuals’ occupational choices determine the supply of produc-
tion labor and managerial services in each district. Let crg ;(2) denote the share of individ-
uals with skill z in group g and district d who choose occupation o € {P,T, M, E}. These
shares combine qualified and unqualified individuals’ optimal choices with weights g, (z) and
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1 — g4(2). Labor-market clearing allocates workers indifferent between production work and
self-employment.

Production-worker supply in district r equals demand from agriculture and modern
establishments:

D
Z Hy, / ogr(z)dG(z):L’;‘+Z Z Hyq / oF(2)bgr(2)Lar(2) dG(z).  (10)

g€{N.R} d=1ge{N,R}

Managerial supply in efficiency units equals demand from establishments and headquarters
in district r:

D
Y, o [ =Y 3 Ha [ o @buema()d60

g€{N,R} d=1 ge{N,R} 1D
+ Z Hy, / oL (2)M;(z) dG(z).
g€{N,R}

Income and Goods-Market Clearing. District income sums residents’ occupational earnings,
including profits from all establishments owned by local entrepreneurs, and local land rents:

I = Z Hyr / Z 02, (2)V?(2) dG(2) + R2. (12)

g&{N.R} o€{P,T,M,E}

Residents spend ¢I, on the local nonagricultural good. Local output equals their consumption:

ge{N,R}

D (13)
30 ) Ha [ SE(ba (2 () 46 (o).

d=1 ge{N,R}

The first term is traditional output. The second is modern output, including production by
firms headquartered elsewhere.

Total agricultural output equals household consumption plus the agricultural goods used
to operate establishments:

D D
PRAEIEEID
r=1 r=1
D
PP

d=1 ge{N,R}

(14)
dG(z).

Hed / or(2) [Z bar (2) far

r#d
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Equilibrium. Given the number of districts D, populations {H,q}, land endowments {T},
agricultural productivities {Zg‘}, skill distribution G, qualification functions {q,}, expenditure
share ¢, technologies (A, a, 8, @4), and establishment costs {fs-}, an equilibrium consists of
district nonagricultural prices and wages {pq, wf; , wé"’ }, occupational shares {ag 4(2)}, agricul-
tural employment {Lﬁ}’ and firm choices {My(2), ba-(2), ma-(2), Lar(2)}. Firm choices solve
equations (5) and (6). Occupational shares aggregate the maximizing choices in equations (8)
and (9). In an equilibrium with positive traditional self-employment in every district, produc-
tion wages satisfy equation (7). Labor markets clear according to equations (10) and (11),
and income and nonagricultural goods-market clearing satisfy equations (12) and (13).
Agricultural producers maximize profits at the district production wage, and the national
agricultural market clears according to equation (14). The agricultural price is normalized
to one.

4.5 Impacts of More Workers with Managerial Experience

A larger share of workers with managerial experience can increase firm size and shift
employment toward wage work. I study this mechanism in a single-district benchmark
without agriculture, where residents consume only the nonagricultural good and each
modern firm operates one establishment. I normalize the nonagricultural price to one and
hold population and the skill distribution fixed.

This exercise varies managerial qualification while holding the skill distribution and
technology fixed. Engbom et al. (2025) instead study how an increase in skill supply allows
firms to reorganize production and grow by hiring white-collar workers.4

For this benchmark, assume qr(z) = 1, with continuously differentiable native qualification
satisfying 0 < qy(2z) < 1 and q},(2) > 0. Headquarters productivity is A(M) = AoM". Consider
an equilibrium with positive traditional self-employment and the interior occupational

ordering zg < 2™ < 2PE < gME,

Proposition 1 (Managerial experience and average firm size). Under these assumptions, an
increase in the share of workers with managerial experience increases average employment per
firm, raises total wage-employment shares, and lowers the traditional self-employment share.

The proof is in Appendix D.4.

More managerial experience expands the pool of qualified managers and lowers the
managerial wage. Lower managerial costs make modern firms more profitable and increase
their demand for production workers. With traditional self-employment still available, firms
can attract these workers without raising the production wage at the fixed output price.
Panels A and B of Figure 5 illustrate these changes in occupational payoffs.

M4For a broader review of firm size and economic development, see Eslava (2026).
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This expansion shifts employment from self-employment toward wage work. Accounting
for entrepreneurial entry and exit, both production-worker and managerial employment rise,
while traditional self-employment falls. Panels C and D show the corresponding increases in
managerial and production-worker employment.

These changes increase average firm size. Each self-employed producer and each modern
entrepreneur owns one firm. As more people become employees, fewer remain firm owners,
so the total number of firms falls. With population fixed, employment per firm—including
owners—therefore rises.

5 Model Estimation and Counterfactual Results

The empirical estimates identify the relative effects of local manager-supply shocks, but
they cannot recover the aggregate effect of repatriation because firms transmit these shocks
across districts through their establishment networks. I therefore estimate the spatial model
and compare its benchmark equilibrium with a counterfactual that removes the effect of
managerial experience on qualification while holding the location and number of repatriates
fixed. Repeating the experiment in an economy without establishments outside headquarters
districts measures the role of multi-establishment networks in economic development.

5.1 Quantitative Implementation

To take the model to the data, I specify functional forms for traditional production, estab-
lishment costs, and managerial qualification. I also introduce differences in occupational
preferences, allowing individuals with the same skill and managerial qualification to choose
different occupations.

Traditional Self-employment and Expansion Cost. I allow skill to raise productivity in
traditional self-employment. An individual with skill z produces y!(z) = 28, where 0 < ¢ < 1,
and earns VdT (z) = pgaz%. 1 estimate ¢ jointly with the other parameters using the traditional-
employment share.

I parameterize destination operating costs as

0, d=r,

far = ( disty, fx >0, p > 0. (15)
fx

p
100km) , dET

Here fx is the recurring agricultural-resource cost of an establishment 100 kilometers from
headquarters, and p is its distance elasticity.
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FiGurE 5: Qualification, Occupational Sorting, and Firm Hiring

= == Smaller qualified pool qp Larger qualified pool gy

A. Qualified workers B. Unqualified workers

Modern-firm Modern-firm

profit \ profit \

% /
= x /
g A (3") ;
=
_5 Management
© unavailable ’

g ’
2 ’
S ,
o
.............................. S I L L L L L L L L IR T I T LI S
{Production / self-employmen
0 ZPE oPE z*
<
zPM rises 2ME falls Skill z 2PE falls Skill z
C. Qualified-worker densities D. Production hiring expands
\ Lower managerial costs
“ raise labor demand
\
\
qu(2)g(2)
\ v
! &

= ! s P _

54 g W =p

N \ ©
— i =1
< . s ~

M) = TR B A
q1(2)g(2) i Self-employment ==
\ supplies workers
0 M_—— T i i
0 M ZPM ZHE ZME N} NH
Skill z Production workers

Notes: Ilustrative equilibria for Proposition 1. Dashed gray denotes a smaller qualified pool (q;); solid blue denotes a
larger pool (gqy). Panels A and B show occupational payoffs; arrows below the horizontal axes show how the cutoffs move.
At z*, a continuing firm’s profit gain raises its hiring by AL = bAx, where b = 8/[1 — (n + a + 8)]. Panel C shades manager
headcounts under g;(z)g(z) between z"™ and zj‘/’E on a common linear scale, where g(z) is the skill density. The larger
qualified pool more than offsets the narrower management interval. Panel D plots production labor demand conditional on
each equilibrium’s managerial wage and entrepreneur set. Intersections with w” = p = 1 give Nj, = bX;, where X; is
aggregate modern entrepreneurial profit.
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Smooth Occupational Choice. Following Engbom et al. (2025), I allow individuals with
the same skill and qualification to differ in their preferences over occupations. Let o €
{P,T, M, E} index production work, traditional self-employment, hired management, and
modern entrepreneurship, respectively. Utility in occupation o is logV{(z) + &,4/§, where

the shocks are independent standard Type-I extreme-value draws and & = 8. Production

M
d

entrepreneurs earn I15(z). Let O, denote the occupations available to an individual with

workers earn w?, traditional producers earn paz®, qualified managers earn w"z, and modern
qualification Q, with management available only when Q = 1. Conditional choice probabilities

are :
[V3(2)]
p2(2) = d—J 0 € Oq. (16)
30, [Vi(2)16
The parameter £ governs sensitivity to income differences; an occupation with zero income
receives zero probability.

Managerial Qualification. I allow natives’ probability of being qualified for management
to increase with skill:

1
1 +exp[-(ay +bylogz)]’

by >0, qr(2z) = 1. 17

The parameter ay governs the level of native qualification, and by governs its relationship
with skill. In the benchmark, gr(z) =1 for all z: every repatriate with managerial experience
is qualified for management. Qualification makes management available, but occupational
earnings and preferences determine who becomes a manager.

5.2 Parameterization and Estimation

I divide the parameters into three groups according to the information used to determine
them. The first group is fixed before estimation. The second group is measured directly or
recovered from equilibrium conditions using 1970 data. The third group governs occupational
allocation, modern production, and firm networks. I estimate these nine parameters jointly
by minimum distance, combining ten moments with three IV estimates from the empirical
analysis in Section 3.

Fixed Parameters. I fix the occupational-choice inverse dispersion at £ = 8, motivated
by long-run mobility estimates in Dix-Carneiro (2014) and Ashournia (2018). I fix the
productivity parameter at n = 0.10, following the output-management elasticity calibration
in Bloom et al. (2016, Table 1).
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Directly Measured Parameters and Recovered Fundamentals. In the model, households
spend the fraction ¢ of income on nonagricultural goods. I therefore set ¢ to one minus
the 1970 household expenditure share on food, beverages, and tobacco: ¢ = 0.69.1> The
agricultural labor-demand condition implies w/ L7 /Y% = a,: the labor exponent equals labor’s
share of value added. I therefore set a4 to agricultural labor cost divided by agricultural
value added in the Japan Industrial Productivity (JIP) Database, giving a, = 0.43 (Fukao et
al., 2007; Research Institute of Economy, Trade and Industry, 2015).

I recover agricultural productivity Z4 by matching each district’s agricultural employment
at its observed manufacturing wage. Agricultural producers hire labor until its marginal
product equals the production wage, w’ = aZ5(Tq/L4)' 4. Let wg’data denote the 1970
manufacturing wage, used to measure the common production wage, and let Lfi"data denote
1970 agricultural employment. Solving the labor-demand condition for productivity gives

p,data LA,data 1-an

A _ d d
Zh=——|"% . (18)

I normalize minimum skill to zop = 1. Table 6 summarizes the fixed parameters, directly
measured quantities, and recovered fundamentals used in the benchmark economy:.

TaBLE 6: Fixed and Directly Recovered Parameters

Parameter Interpretation Value Source or method

£ Occupational-choice inverse dispersion 8.00 Dix-Carneiro (2014); Ashournia
(2018)

n Productivity parameter 0.10 Bloom et al. (2016, Table 1)

¢ Nonagriculture expenditure share 0.69 One minus food, beverage, and
tobacco expenditure share

as Agricultural labor share 0.43 JIP labor cost/value added

T4 District land area (km?) District-specific Administrative polygon areas

z4 District agricultural productivity District-specific equation (18)

NotEes: District population masses, bilateral distances, and land area enter as observed inputs. Agricultural productivity is
recovered from the agricultural labor-demand condition using 1970 manufacturing wages, agricultural employment, and
land area, as shown in equation (18). Land area measures administrative territory, not cultivated acreage.

Jointly Estimated Parameters. I jointly estimate the rest of nine parameters by minimum
distance, targeting ten moments, including the IV estimates from Section 3. The jointly
estimated parameters govern the skill distribution, production, managerial qualification, and
the costs of geographic expansion. I parameterize production using y = « + 8 and sy, = a/y,

I5The expenditure totals come from the Cabinet Office’s National Accounts for 1998, supporting Table 13, for calendar
year 1970 at current prices.
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so a =ysy and B = y(1 —sp;). The jointly estimated parameter vector is

® = {v,y,sm, ¢, fx,p,an, by, Ao}. (19)

Compensation and employment moments discipline production and occupational choice.
Manager compensation relative to modern-firm labor compensation and the corporate labor
share primarily inform s, and y. Traditional self-employment and the managerial-inflow
coefficients for self-employment and log employees per establishment help discipline ¢
and Ap. The employment-tail exponent informs v. The manager headcount share and the
university-to-high-school managerial-employment-rate ratio primarily inform the native
qualification parameters ay and by. Firm-network moments discipline expansion costs. The
managerial-inflow coefficient for outside-headquarters operation primarily informs fx, while
the distance gradient of distinct firm-market presences informs p.

Regression Targets. The regression targets discipline the model’s response to managerial in-
flows, complementing the static moments that describe employment, compensation, and firm
organization. I target the full-control managerial-inflow coefficients for outside-headquarters
operation, self-employment, and log employees per establishment in Tables 2 to 4. These
coefficients are 0.16, —0.13, and 0.69, respectively. Together, they restrict how an increase
in the supply of workers with managerial experience changes firms’ spatial organization,
occupational allocation, and establishment scale.

Minimum-Distance Criterion. I estimate the model by simulated method of moments,
minimizing the weighted distance between model moments 11, (®) and the ten empirical

targets p{at:

10
6 =argminJ(e),  J(©) = Y di(0)?
e k=1 (20)

data

1k (®) — p
|pdata| :
k

I search the parameter space using Sobol sequences and TuRBO-based Bayesian optimization,
combined with local refinement using DFO-LS (Sobol’, 1967; Eriksson et al., 2019; Cartis et
al., 2019).

dx (@) =

Untargeted Validation. Targeted fit assesses whether the model can reproduce the moments
used to estimate it; untargeted moments provide a separate test of its implications. I evaluate
the model using agriculture’s employment share, active-firm density, average selected-firm
employment, and the selected-firm employment distribution. The firm-level comparisons
use the mapped positive-employment Teikoku sample and its sampling weights.
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TaBLE 7: Jointly Estimated Parameters and Targeted Moments

A. Estimated parameters

Parameter Interpretation

v Skill and entrepreneur-productivity tail

% Total variable-input curvature

sm Managerial share of variable inputs

¢ Skill elasticity of traditional output

fx Remote operating cost at 100 km

p Distance elasticity of expansion cost

ay Native managerial-qualification intercept

by Skill slope of native managerial qualification
Ao Headquarters productivity scale

B. Targeted moments and model fit

Targeted moment

Teikoku employment-tail exponent

Corporate labor compensation share

Manager / modern labor compensation

Traditional nonagricultural self-employment

Distance gradient of distinct firm—district presences
Three-rank managers / modern wage workers
University/high-school managerial-employment-rate ratio

Managerial-inflow regression coefficients
Outside-headquarters operation
Self-employment

Log employees per establishment

Data

1.11
0.82
0.23
0.17
1.32
0.11
3.31

0.15
-0.12
0.68

Estimate

8.63
0.70
0.20
0.48
16.39
0.89
-4.03
6.87
1.71

Model

0.89
0.81
0.22
0.17
1.91
0.12
3.29

0.05
-0.05
0.78

Notes: The SMM criterion in Section 5.2 sums squared deviations from ten point targets: seven static and network
moments and three managerial-inflow regression coefficients. All nine parameters are jointly estimated from the moments

in Panel B.

TaBLE 8: Untargeted Model Validation

Validation moment Data
Agriculture employment share 0.187
Active modern firms per worker 0.0167
Selected-firm mean employment 133.215
Selected-firm share with fewer than 50 employees 0.594
Selected-firm share with 50-99 employees 0.186
Selected-firm share with 100-299 employees 0.156
Selected-firm share with 300 or more employees 0.064

Model

0.218

0.0480
200.868

0.841
0.055
0.053
0.051

NotEes: These moments receive no weight in estimation. Selected-firm moments use inverse-probability weights for
mapped Teikoku firms with positive employment; the model comparison selects firms by employment to match their
weighted population mass. Employment bins are fewer than 50, 50-99, 100-299, and at least 300 employees.
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Without targeting these moments, the model comes close to agriculture’s employment
share and the share of large firms. Agriculture accounts for 21.8 percent of employment in
the model, compared with 18.7 percent in the data. Among selected firms, 5.1 percent have
at least 300 employees, compared with 6.4 percent in the data.

5.3 Counterfactual Exercises

The counterfactual exercises quantify how repatriates’ managerial experience contributes to
economic development and how firms’ expansion across districts shapes this contribution. In
the main experiment, [ remove repatriates’ managerial qualification advantage while keeping
their number and location fixed. At each skill level z, I lower their qualification probability
from qr(z) = 1 to the estimated native probability qy(z), leaving natives’ qualification
unchanged. All other parameters, the skill distribution, land, agricultural productivity, and
geography remain fixed. I then solve for new equilibrium wages, occupational choices, and
firm decisions. Comparing this economy with the benchmark measures the contribution of
repatriates’ managerial qualification without changing the population in any district.

TaBLE 9: Removing Repatriates’ Managerial Qualification Advantage

Outcome Counterfactual change
Output per worker -2.8%
Traditional employment share +3.2 pp
Firm size (including self-employed) -11.6%

NotEes: Changes relative to the full-spatial benchmark after reducing repatriates’ managerial qualification probability at
each skill level to the native probability, holding district populations and all other parameters fixed. Output and firm-size
changes are percentages; the traditional-employment-share change is in percentage points.

In the estimated model, repatriates’ managerial experience supports larger firms and
higher output while reducing traditional self-employment. Table 9 shows that removing
repatriates’ managerial qualification advantage lowers output and shifts employment to-
ward traditional self-employment. Aggregate output per worker falls by 2.8 percent. The
traditional employment share rises by 3.2 percentage points. Average firm size, including
owners and traditional self-employed workers, falls by 11.9 percent. These results highlight
the contribution of human capital acquired through work to economic development, as
emphasized by Jedwab et al. (2023). The counterfactual shows how one specific form of this
human capital—managerial experience—can raise aggregate output by supporting larger
firms and shifting employment away from traditional self-employment.

The Role of Multi-Establishment Networks. I assess the role of multi-establishment net-
works by comparing the baseline and manager-removal economies under two spatial regimes,
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using the same estimated parameters. The full-spatial regime allows firms to choose whether
to operate one establishment in each destination. The HQ-only regime imposes bg. = 0
for d # r, while retaining one headquarters establishment per modern firm. Hence, firms
can operate only in their headquarters district. I solve a separate baseline and qualification
counterfactual in each regime. Aggregate output per worker falls by 2.8 percent in the
full-spatial economy and 2.1 percent in the HQ-only economy. The output loss is therefore
about 25 percent larger when firms can operate outside their headquarters districts.

This comparison shows that managerial qualification has a larger aggregate output effect
when firms can operate outside their headquarters districts. The amplification reflects
both adjustments to establishment networks and the different occupational and production
structures that networks support in the benchmark. The result highlights a broader lesson
for development: the aggregate return to managerial abundance depends partly on whether
firms can convert managerial capacity into spatial expansion. In economies where local
regulation, administrative barriers, or protection of local firms fragment markets across
districts, this multi-establishment channel may be muted, limiting the growth effects of

manager supply even when managers themselves become more abundant.'®

6 Conclusion

This paper provides evidence that a larger supply of workers with managerial experience con-
tributes to firm growth and structural transformation. Using Japan’s postwar repatriation as
a natural experiment, I find that inflows of repatriates with managerial experience increased
average establishment size and sales per worker. The same inflows shifted employment
from self-employment toward wage work and from agriculture toward manufacturing and
services. Firms headquartered in more exposed districts operated more establishments and
were more likely to operate outside their headquarters cities. They also participated more in
overseas management-training programs. Repatriates with managerial experience provided
the “visible hands” that helped local firms modernize and expand spatially (Chandler, 1977).

The spatial model connects managerial experience to firm organization, occupational
choices, and aggregate output. I assume that prior experience expands the pool of work-
ers qualified for management. Managers contribute to production within establishments
and implement headquarters practices that raise productivity throughout the firm. In the
counterfactual, removing repatriates’ qualification advantage while holding population and

16For evidence on subnational regulatory fragmentation, see OECD (2020), which documents overlapping central and
subnational regulations, large variation in local business licensing, and subnational regulations that conflict with national
rules in decentralized Indonesia. For evidence on local protectionism, see Barwick et al. (2021), Fang et al. (2025), and Liu

et al. (2022), who document discrimination against nonlocal firms in product markets, procurement and investment, and
commercial disputes in China.
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settlement fixed lowers aggregate nonagricultural output per worker and shifts employment
toward traditional self-employment. Comparing this experiment with one in which firms can
operate only in their headquarters district evaluates how access to other markets changes the
aggregate effect. The output loss is about 25 percent larger when firms can operate outside
their headquarters districts, showing how geographic expansion amplifies the aggregate
output effect of managerial experience.

The historical setting may limit direct generalization to contemporary economies. Never-
theless, postwar Japan shared important features with many developing economies: substan-
tial agricultural employment, widespread self-employment, and small, family-run businesses.
The findings therefore offer insights into economies where managerial scarcity constrains
firm growth. Policies that expand the pool of workers prepared for management—through
relevant education, practical training, or migration of workers with managerial experience—
could help firms hire managers and expand. Such expansion could support the transition
toward wage employment and extend production across locations, allowing the benefits of
greater managerial availability to reach beyond individual districts. An important question
for future research is which policies can effectively expand the supply of workers prepared
for management and promote economic development.

43



References

Aghion, Philippe, Ingvild Almas, and Costas Meghir, “Human Capital and Development,”
Working Paper 34602, National Bureau of Economic Research 2025. Prepared for the
Handbook of Development Economics.

Akcigit, Ufuk, Harun Alp, and Michael Peters, “Lack of Selection and Limits to Delegation:
Firm Dynamics in Developing Countries,” American Economic Review, January 2021, 111
(1), 231-75.

Altonji, Joseph G. and David Card, “The Effects of Immigration on the Labor Market
Outcomes of Less-skilled Natives,” in John M. Abowd and Richard B. Freeman, eds.,
Immigration, Trade, and the Labor Market, Chicago: University of Chicago Press, 1991,
pp- 201-234.

Ashournia, Damoun, “Labour Market Effects of International Trade When Mobility Is Costly,”
The Economic Journal, 2018, 128 (616), 3008-3038.

Aso, Makoto, Gakureki Shakai no Yomikata [How to Read Credential Society], Tokyo: Chikuma
Shobo, 10 1983. In Japanese.

Atalay, Enghin, Ali Hortac¢su, and Chad Syverson, “Vertical Integration and Input Flows,”
American Economic Review, 2014, 104 (4), 1120-1148.

Barwick, Panle Jia, Shengmao Cao, and Shanjun Li, “Local Protectionism, Market Structure,
and Social Welfare: China’s Automobile Market,” American Economic Journal: Economic
Policy, 2021, 13 (4), 112-151.

Bassi, Vittorio, Jung Hyuk Lee, Alessandra Peter, Tommaso Porzio, Ritwika Sen, and
Esau Tugume, “Self-employment within the firm,” Technical Report, National Bureau of
Economic Research 2023.

Beaudry, Paul and Patrick Francois, “Managerial Skills Acquisition and the Theory of
Economic Development,” The Review of Economic Studies, 2010, 77 (1), 90-126.

Bender, Stefan, Nicholas Bloom, David Card, John Van Reenen, and Stefanie Wolter,
“Management practices, workforce selection, and productivity,” Journal of Labor Economics,
2018, 36 (S1), S371-S4009.

Bento, Pedro and Diego Restuccia, “On average establishment size across sectors and
countries,” Journal of Monetary Economics, 2021, 117, 220-242.

Bloom, Nicholas, Benn Eifert, Aprajit Mahajan, David McKenzie, and John Roberts,
“Does management matter? Evidence from India,” The Quarterly journal of economics,
2013, 128 (1), 1-51.

_, Raffaella Sadun, and John Van Reenen, “Management as a Technology?,” Working
Paper 22327, National Bureau of Economic Research June 2016.

44



Bohnet, Lara, Susana Peralta, and Joao Pereira dos Santos, “Cousins from overseas:
How the existing workforce adapts to a massive forced return migration shock,” European
Economic Review, 2025, 172, 104925.

Braun, Sebastian and Michael Kvasnicka, “Immigration and structural change: Evidence
from post-war Germany,” Journal of International Economics, 2014, 93 (2), 253-269.

Caliendo, Lorenzo and Esteban Rossi-Hansberg, “The impact of trade on organization
and productivity,” The Quarterly Journal of Economics, 2012, 127 (3), 1393-1467.

_, Giordano Mion, Luca David Opromolla, and Esteban Rossi-Hansberg, “Productivity
and Organization in Portuguese Firms,” Journal of Political Economy, 2020, 128 (11),
4211-4257.

Card, David, “Immigrant Inflows, Native Outflows, and the Local Labor Market Impacts of
Higher Immigration,” Journal of Labor Economics, 2001, 19 (1), 22-64.

Cartis, Coralia, Jan Fiala, Benjamin Marteau, and Lindon Roberts, “Improving the
Flexibility and Robustness of Model-Based Derivative-Free Optimization Solvers,” ACM
Transactions on Mathematical Software, 2019, 45 (3), 32:1-32:41.

Caselli, Francesco, “Accounting for Cross-Country Income Differences,” in Philippe Aghion
and Steven N. Durlauf, eds., Handbook of Economic Growth, Vol. 1A, Elsevier, 2005, pp. 679-
741.

Chandler, Alfred D. Jr., The Visible Hand: The Managerial Revolution in American Business,
Cambridge, MA: Belknap Press of Harvard University Press, 1977.

Choi, Deokhyo, “Crucible of the Post-Empire: Decolonization, Race, and Cold War Politics
in U.S.-Japan—Korea Relations, 1945-1952.” PhD dissertation, Cornell University 2013.

Cox, Alvaro, “Fostering Development Through Higher Education: College Attainment, Firms
and Economic Growth,” 2025. Working paper.

Davis, Donald R. and David E. Weinstein, “Bones, Bombs, and Break Points: The Geography
of Economic Activity,” American Economic Review, December 2002, 92 (5), 1269-1289.

Deming, David J., “The Growing Importance of Decision-Making on the Job,” Working Paper
28733, National Bureau of Economic Research 2021.

_, “Four Facts about Human Capital,” Journal of Economic Perspectives, 2022, 36 (3), 75-102.

Dinkelman, Taryn, Grace Kumchulesi, and Martine Mariotti, “Labor migration, capital
accumulation, and the structure of rural labor markets,” Review of Economics and Statistics,
2024, pp. 1-46. Online first, February 2024.

Dix-Carneiro, Rafael, “Trade Liberalization and Labor Market Dynamics,” Econometrica,
2014, 82 (3), 825-885.

45



Dustmann, Christian, Uta Schonberg, and Jan Stuhler, “Labor Supply Shocks, Native
Wages, and the Adjustment of Local Employment,” The Quarterly Journal of Economics,
2017, 132 (1), 435-483.

Eckert, Fabian, Teresa C Fort, Peter K Schott, and Natalie J Yang, “Imputing missing values
in the US Census Bureau’s county business patterns,” Working Paper 26632, National
Bureau of Economic Research January 2020.

Economic Stabilization Board, Taiheiyo Senso ni yoru Wagakuni no Higai Sogo Hokokusho
[Comprehensive Report on War Damage to Japan], Economic Stabilization Board, 1949. In
Japanese. Keizai Antei Honbu. National Archives of Japan.

Engbom, Niklas, Hannes Malmberg, Tommaso Porzio, Federico Rossi, and Todd Schoell-
man, “Economic Development According to Chandler,” Working Paper 34483, National
Bureau of Economic Research November 2025.

Engler, Philipp, Margaux MacDonald, Roberto Piazza, and Galen Sher, “The Macroeco-
nomic Effects of Large Immigration Waves,” IMF Working Paper 2023/259, International
Monetary Fund December 2023.

Eriksson, David, Michael Pearce, Jacob Gardner, Ryan D. Turner, and Matthias Poloczek,
“Scalable Global Optimization via Local Bayesian Optimization,” in “Advances in Neural
Information Processing Systems,” Vol. 32 2019.

Eslava, Marcela, “Firm Size and Dynamics in Less-Developed Economies,” Annual Review of
Economics, 2026, 18. Review in Advance, posted April 30, 2026.

Fang, Hanming, Ming Li, and Zenan Wu, “Tournament-style Political Competition and
Local Protectionism: Theory and Evidence from China,” Journal of Public Economics, 2025,
248, 105421.

Fukao, Kyoji, Sumio Hamagata, Tomohiko Inui, Keiko Ito, Hyeog Ug Kwon, Tatsuji
Makino, Tsutomu Miyagawa, Yasuo Nakanishi, and Joji Tokui, “Estimation Procedures
and TFP Analysis of the JIP Database 2006,” RIETI Discussion Paper Series 07-E-003,
Research Institute of Economy, Trade and Industry 2007.

Gindling, Thomas H and David Newhouse, “Self-employment in the developing world,”
World development, 2014, 56, 313-331.

Giorcelli, Michela, “The long-term effects of management and technology transfers,” Ameri-
can Economic Review, 2019, 109 (1), 121-152.

Giroud, Xavier, Simone Lenzu, Quinn Maingi, and Holger Mueller, “Propagation and
amplification of local productivity spillovers,” Econometrica, 2024, 92 (5), 1589-1619.

Gollin, Douglas, “Nobody’s business but my own: Self-employment and small enterprise in
economic development,” Journal of Monetary Economics, 2008, 55 (2), 219-233.

46



Gottlieb, Charles, Markus Poschke, and Michael Tueting, “Skill Supply, Firm Size, and Eco-
nomic Development,” Working Paper, Aix-Marseille School of Economics 2025. Background
paper for the World Bank 2024 World Development Report.

Government of Japan, “Ordinance Governing the Normal School of the Government-General
of Korea,” Imperial Order No. 113, National Archives of Japan 1921. In Japanese. Article 3
assigns school management, staff supervision, and educational inspection to the principal.

Grongyvist, Erik and Erik Lindqvist, “The Making of a Manager: Evidence from Military
Officer Training,” Journal of Labor Economics, 2016, 34 (4), 869-898.

Gumpert, Anna, Henrike Steimer, and Manfred Antoni, “Firm Organization with Multiple
Establishments,” The Quarterly Journal of Economics, 2022, 137 (2), 1091-1138.

Hitachi, Ltd., “Report on Public Attitudes toward Koseki: Draft Excerpt,” Supplementary
Material 10, Ministry of Justice, Japan 2016. In Japanese. Original title: Koseki ni kansuru
kokumin no ishiki chosa hokokusho an (sho). Presented at the 18th meeting of the Study
Group on the Family Registration System, November 7.

Hjort, Jonas, Hannes Malmberg, and Todd Schoellman, “The Missing Middle Managers:
Labor Costs, Firm Structure, and Development,” American Economic Review: Insights,
September 2026, 8 (3), 341-353.

Hornung, Erik, “Immigration and the diffusion of technology: The Huguenot diaspora in
Prussia,” American Economic Review, 2014, 104 (1), 84-122.

Ikeda, Tadashi, “Seitetsu Kojo no Kanri Hoshiki ni Tsuite [On Management Systems in
Steelworks],” Tetsu-to-Hagane, 1965, 51 (8), 1536-1542. In Japanese. Original article.

Institute of Social Science, The University of Tokyo, “Survey on Keihin Manufacturing
Industrial District (Employee Survey), 1951,” Social Science Japan Data Archive, Survey
No. 1207, Version 1 2018. Survey conducted in September 1951; dataset released August
24, 2018. Accessed October 9, 2026.

Ivings, Steven, “Colonial settlement and migratory labour in Karafuto 1905-1941.” PhD
dissertation, London School of Economics and Political Science 2014.

Iwauchi, Ryoichi and Satoshi Sasaki, “Industrialization and In-Company Training,” in
“Vocational Education in the Industrialization of Japan,” United Nations University Press,
1987.

Jaeger, David A., Joakim Ruist, and Jan Stuhler, “Shift-Share Instruments and the Impact
of Immigration,” NBER Working Paper 24285, National Bureau of Economic Research
February 2018.

Japan Center for Asian Historical Records, “Shrinking Imperial Japan: Surrender, Demobi-
lization, and Repatriation—Prologue,” 80th-anniversary online archival exhibition 2025.
In Japanese.

47


https://tetsutohagane.net/articles/search/files/51/8/KJ00003566475.pdf

_, “Police and Prison Officer Training Institute,” JACAR institutional glossary n.d. In
Japanese. Describes formal academic and practical training for inspectors, constables,
prison clerks, head warders, and warders in Taiwan.

Japan Productivity Center, “About the Japan Productivity Center,” Institutional history n.d.
In Japanese; accessed October 9, 2026.

Jedwab, Remi, Paul Romer, Asif M. Islam, and Roberto Samaniego, “Human Capital Ac-
cumulation at Work: Estimates for the World and Implications for Development,” American
Economic Journal: Macroeconomics, 2023, 15 (3), 191-223.

Kaldor, Nicholas, “The Equilibrium of the Firm,” The Economic Journal, 1934, 44 (173),
60-76.

Kerr, Andrew and Nicholas Forster, “Firm Size and Economic Development: Evidence
from Population Censuses and Household Surveys,” STEG Working Paper, Structural
Transformation and Economic Growth 2026.

Kimura, Yumi, “Karafuto kara no hikiagesha to sengo Hokkaido [Repatriates from Karafuto
and Postwar Hokkaido].” PhD dissertation, Hokkaido University 2024. In Japanese;
dissertation summary available online.

Kitamura, Kae, “Bando Kyoikusho no Kyoin ga Junsa de Atta Koto: Nihon Shokuminchika
no Taiwan Senjumin Kyoiku no Ninaite ni Kansuru Kisoteki Kosatsu [The Teacher of
Bando Kyoikusho Was Policeman: A Study on the Educators of the School for Taiwan
Natives under Japanese Colonialism],” Nihon Taiwan Gakkaiho, May 2004, 6, 107-130. In
Japanese.

Kleinman, Benny, “Wage Inequality and the Spatial Expansion of Firms,” 2025. Job market
paper.

Krogness, Karl Jakob, ‘Jus Koseki: Household Registration and Japanese Citizenship,” The
Asia-Pacific Journal: Japan Focus, 2014, 12 (35). Article ID 4171, September 1, 2014.

Lagakos, David, Benjamin Moll, Tommaso Porzio, Nancy Qian, and Todd Schoellman,
“Life Cycle Wage Growth across Countries,” Journal of Political Economy, 2018, 126 (2),
797-849.

Levine, Solomon B., “Management and Industrial Relations in Postwar Japan,” The Far
Eastern Quarterly, 1955, 15 (1), 57-75.

Lim, Chaisung, “Divergent tracks: Korean Government Railways’ employment and training
systems under Japanese colonial rule, 1910-45,” Journal of the Royal Asiatic Society, 2024,
34 (3), 609-627.

Liu, Ernest, Yi Lu, Wenwei Peng, and Shaoda Wang, “Court Capture, Local Protection-
ism, and Economic Integration: Evidence from China,” Working Paper 30432, National
Bureau of Economic Research 2022. Also circulated as extitJudicial Independence, Local
Protectionism, and Economic Integration: Evidence from China. Revised 2024.

48



Lucas, Robert E., “On the Size Distribution of Business Firms,” The Bell Journal of Economics,
1978, 9 (2), 508-523.

Manuelli, Rodolfo E. and Ananth Seshadri, “Human Capital and the Wealth of Nations,”
American Economic Review, 2014, 104 (9), 2736-2762.

Matsuzaki, Yukiko, “Archives Tankenki No. 5: Kanagawa Prefectural Archives,” Muse:
Teikoku Databank Archives Newsletter, 2019, 34, 4-6. In Japanese. Series: Archives Tankenki.
On Zaigai Shiyu Zaisan Jittai Chosahyo.

Ministry of Education, Culture, Sports, Science and Technology, “Zenkoku Daigaku
Ichiran [National List of Universities],” https://www.mext.go.jp/a_menu/koutou/ichiran/
mext 01853.html 2023.

Ministry of Finance, “Zeimu Tokei Sho [Tax Statistics], Fiscal Year 1936,” 1936. Regional
tax-bureau volumes (Zeimu Kantokukyoku), fiscal year Showa 11. Business Profits Tax
(Eigyo Shueki Zei) data. National Diet Library catalog: https://ndlsearch.ndl.go.jp/books/
R100000002-1000000726175.

Ministry of Health and Welfare, “Kosei Hakusho (Showa 32-nen ban) [White Paper on
Health and Welfare, 1957 Edition],” 1957. In Japanese.

Ministry of Health and Welfare Relief Bureau, Hikiagege to Engo Sanjunen no Ayumi [Thirty
Years of Repatriation and Relief], Tokyo: Gyosei, 10 1977. In Japanese. Internal edition
October 1977; commercial publication April 1978.

Ministry of International Trade and Industry, “Shogyo Tokei Hyo [Census of Commerce
Tables],” Ministry of International Trade and Industry 1961. Showa 35-nen (1960) survey.
Consulted in print; municipality-level tables not in online METTI archive.

Ministry of Land, Infrastructure, Transport and Tourism, “National Land Numerical
Information Download Service,” https://nlftp.mlit.go.jp/index.html 2024.

Minni, Virginia, “Making the Invisible Hand Visible: Managers and the Allocation of Workers
to Jobs,” Quarterly Journal of Economics, 2026, 141 (3), 1871-1920.

Mitsui & Co., Ltd., “The Foundations of the Former Mitsui & Co.,” Our roots n.d. Accessed
October 11, 2026.

Mitsui Public Relations Committee, “The Disbandment of the Mitsui Zaibatsu (Part II),”
MITSUI Field, No. 19, Summer 2013.

Muiioz, Pablo and Cristébal Otero, “Managers and Public Hospital Performance,” American
Economic Review, 2025, 115 (11), 4040-4074.

Nakamura, Kenta, “Development, Compilation and Use of IIP Patent Database,” Kokumin
Keizai Zasshi, 2016, 214 (2), 75-90. In Japanese. Original title: IIP Patent Database no
Kaihatsu to Riyo.

49


https://www.mext.go.jp/a_menu/koutou/ichiran/mext_01853.html
https://www.mext.go.jp/a_menu/koutou/ichiran/mext_01853.html
https://ndlsearch.ndl.go.jp/books/R100000002-I000000726175
https://ndlsearch.ndl.go.jp/books/R100000002-I000000726175
https://nlftp.mlit.go.jp/index.html

National Institute of Population and Social Security Research, “Employed Population and
Proportions by Employment Status (Three Groups), 1950-2020,” Population Statistics
2024, Table 8-13 2024. In Japanese; source data are the Population Census of Japan.

Nishizaki, Sumiyo, “After empire comes home: Economic experiences of Japanese civilian
repatriates, 1945-1956.” PhD dissertation, London School of Economics and Political
Science 3 2016.

_, “From Manchuria to post-war Japan: knowledge transfer through in-house training at
the South Manchuria Railway Company (SMR),” Economic History Working Paper 336,
London School of Economics and Political Science 2022.

OECD, “OECD Investment Policy Reviews: Indonesia 2020,” Technical Report, OECD Pub-
lishing, Paris 2020.

Penrose, Edith T., The Theory of the Growth of the Firm, Oxford: Basil Blackwell, 1959.

Peters, Michael, “Market size and spatial growth evidence from Germany’s post-war popula-
tion expulsions,” Econometrica, 2022, 90 (5), 2357-2396.

Research Institute of Economy, Trade and Industry, “JIP Database 2015,” Online database
2015. Accessed July 20, 2026.

Rubinstein, Yona and Yoram Weiss, “Post Schooling Wage Growth: Investment, Search
and Learning,” in Eric A. Hanushek and Finis Welch, eds., Handbook of the Economics of
Education, Vol. 1, Elsevier, 2006, pp. 1-67.

Schoellman, Todd, “Education Quality and Development Accounting,” Review of Economic
Studies, 2012, 79 (1), 388-417.

Showakan Digital Archive, “Mother and Child Undergoing a Baggage Inspection,” Pho-
tograph, archive item 90081862; U.S. National Archives original RG127GW_BOX102_
1525 138970 11 1945. Kajiki, Japan; the catalog describes a U.S. Marine searching the
belongings of a woman repatriated from Davao.

Sobol’, I. M., “On the Distribution of Points in a Cube and the Approximate Evaluation
of Integrals,” USSR Computational Mathematics and Mathematical Physics, 1967, 7 (4),
86-112.

South Manchuria Railway, Railway Department, Tetsudobu Kankei Jimu Kiteirui Shuyaku
[Compilation of Railway Department Administrative Regulations], South Manchuria Railway,
Railway Department, 1923. In Japanese. Dated July 1, 1923. IDE-JETRO digital archive,
ID01181.

State-War-Navy Coordinating Committee, “Basic Directive for Post-Surrender Military
Government in Japan Proper,” SWNCC 176/8, reproduced in Foreign Relations of the
United States, 1945, The British Commonwealth, The Far East, volume VI, document 798
1945. Paragraph 8(j) directs the repatriation of Japanese nationals from Korea; the official
transcription is undated.

50


https://d-arch.ide.go.jp/asia_archive/collections/AgenciesMaterial/data/item/ID01181.html
https://d-arch.ide.go.jp/asia_archive/collections/AgenciesMaterial/data/item/ID01181.html

State-War-Navy Coordinating Subcommittee for the Far East, “Repatriation of Civilian
Japanese From China,” SWNCC 258/5, reproduced in Foreign Relations of the United States,
1946, The Far East: China, volume X, document 618 6 1946. See especially pp. 898-900
on Japanese engineers, technicians, supervisors, and foremen.

Statistics Bureau, “Population Census of Japan (Kokusei Chosa),” e-Stat, Government
Statistics Portal 2024. Government statistics code 00200521. Data used for 1920-1970
censuses.

Supreme Commander for the Allied Powers, “SCAPIN-142: Reception Centers in Japan for
Processing Repatriates,” 10 1945. Memorandum for the Imperial Japanese Government,
dated 15 October 1945.

_, “SCAPIN-293: Reception Centers in Japan for Processing Repatriates,” 11 1945. Memo-
randum for the Imperial Japanese Government, dated 17 November 1945.

_, “SCAPIN-67: Funds that may be Brought into Japan by Repatriated Japanese,” 9 1945.
Memorandum for the Central Liaison Office, dated 27 September 1945.

_, “SCAPIN-721: Currency and Financial Instruments Brought into Japan by Repatriates,” 2
1946. Memorandum for the Imperial Japanese Government, dated 8 February 1946.

_, “SCAPIN-822: Repatriation,” 3 1946. Memorandum for the Imperial Japanese Govern-
ment, dated 16 March 1946.

Suzuki, Yoshitaka, “The Formation of Management Structure in Japanese Industrials, 1920-
40,” Business History, 1985, 27 (3), 259-282.

Teikoku Databank Center for Advanced Empirical Research on Enterprise and Economy,
“Teikoku Ginkou Kaisha Yoroku Database,” https://www?7.econ.hit-u.ac.jp/tdb-caree/
database/ 2024. Hitotsubashi University Graduate School of Economics. TDB-CAREE
database.

Terry, Stephen J, Thomas Chaney, Konrad B Burchardi, Lisa Tarquinio, and Tarek A
Hassan, “Immigration, innovation, and growth,” American Economic Review, 2026, 116
(3), 828-861.

Ujihara, Shojiro, “Sengo Nihon no Rodo Shijo no Shoso [Various Aspects of the Postwar
Japanese Labor Market],” Nihon Rodo Kyokai Zasshi, 1959, 1 (2), 2-14. In Japanese. May
1959 issue.

_, Nihon no Roshi Kankei [Japanese Labor Relations], Tokyo: University of Tokyo Press, 3
1968. In Japanese.

Umezaki, Osamu, Naoko Mori, and Tomoki Shimanishi, ‘Japan Productivity Center
Overseas Study Mission Database, 1955-1975,” Unpublished database n.d. Original
Japanese title omitted for compatibility.

51


https://www7.econ.hit-u.ac.jp/tdb-caree/database/
https://www7.econ.hit-u.ac.jp/tdb-caree/database/

Yamashita, Tatsuya, “Shokuminchi Chosen ni okeru “Naichijin” Kyoin no Yakuwari [The
Role of “Mainland Japanese” Teachers in Colonial Korea],” Kyushu Kyoiku Gakkai Kenkyu
Kiyo, 2006, 34, 27-34. In Japanese.

You, Wei, “The Economics of Speed: The Electrification of the Streetcar System and the
Decline of Mom-and-Pop Stores in Boston, 1885-1905,” American Economic Journal:
Applied Economics, 2021, 13 (4), 285-324.

52



Outline of the Appendix

A Historical Documentation
A.1 Origins of Civilian Repatriation
A.2 Repatriation Processing and Asset Restrictions
A.3 Information Recorded in the Repatriate Survey
A.4 Overseas Organizations and Managerial Experience
A.5 Occupational Classification and Postwar Occupations

B Data
B.1 Unit of Analysis: Districts
B.2 Geographic Crosswalks and Standardized Boundaries
B.3 Repatriation Microdata
B.4 Repatriate Characteristics and Geographic Distribution
B.5 Firm and Establishment Data
B.6 District Economic Data
B.7 Geography and Infrastructure
B.8 Keihin Employee Survey, 1951
B.9 Mitsui Personnel Records

C Additional Empirical Results
C.1 Repatriate Background and Managerial Experience in the Keihin Survey
C.2 Managerial Positions and Schooling—Pay Differences within Mitsui
C.3 Joint First Stage
C.4 Balance of Registry Exposure
C.5 Pre-Repatriation Sectoral Trends
C.6 Sensitivity to Ordinary Teacher and Police Titles
C.7 Establishment Growth and Employment Status Across Control Sets
C.8 Sectoral Reallocation Across Control Sets
C.9 Mission Attendance Across Control Sets
C.10 Total Repatriate Inflow
C.11 Other Channels

D Theory
D.1 Establishment Production and Labor Demand
D.2 Headquarters Practices and Geographic Expansion
D.3 Occupational Sorting and Qualification
D.4 Managerial Qualification and Average Firm Size
D.5 Quantitative Firm Choices and Equilibrium Accounting

53



A Historical Documentation

This section documents the historical basis for the paper’s measures of repatriate settlement
and managerial experience. I first describe returnees’ origins, reception procedures, and
restrictions on the assets they could bring to Japan. I then distinguish family-registry locations
at surrender from first postwar addresses, which measure registry exposure and realized
settlement, respectively. Finally, I explain why overseas occupational titles indicate experience
relevant to management and compare the classification with returnees’ postwar occupations.

A.1 Origins of Civilian Repatriation

Civilian repatriation drew returnees from across Japan’s former overseas empire and wartime-
occupied territories. Figure A1 shows the geographic reach and relative size of these flows,
providing context for the overseas employment discussed below.

FIGURE Al: Major Origins of Postwar Japanese Civilian Repatriates

MANCHURIA SAKHALIN
1.22m - 38% 1 )
. 3

KOREA
0.71m - 22%

MAINLAND JAPAN
population = 70 million

CHINA
0.50m - 16% o
: 3.18 million
TAIWAN ' postwar civilian returnees
0.32m - 10%

NotEs: Arrows point from each origin toward Japan proper, with line widths proportional to the origin’s share of civilian
returnees. Labels report rounded counts and shares of the 3.18 million civilian returnees. Modern coastlines and borders
are shown only as geographic reference. Manchuria is represented by an origin point rather than a modern administrative
boundary. Source: author’s construction from official totals reported by Ministry of Health and Welfare Relief Bureau
(1977).
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A.2 Repatriation Processing and Asset Restrictions

Restrictions on asset transfers help distinguish the labor inflow from the wealth returnees
could bring to Japan. Allied authorities organized arrivals at reception centers and restricted
incoming cash and property. Table A1 summarizes these rules and the procedures for
processing returnees.

TaBLE Al: Selected Repatriation Directives and Administrative Arrangements

Date Document or decision Provision relevant to the paper
September 27, SCAPIN-67 Limited civilians returning to Japan to ¥1,000 per person. Excess
1945 yen, other currencies, securities, financial instruments, jewelry, and

most other property were to be taken up.

October 15 and SCAPIN-142 and Directed the Japanese government to operate reception centers at
November 17, SCAPIN-293 designated ports and coordinate customs, transportation, physical
1945 inspection, quarantine, demobilization, and onward travel.
January 1946 Comprehensive A GHQ-led conference adopted an integrated plan for repatriation
repatriation plan and transport. The mobilization of 200 U.S. vessels accelerated the
return.
February 8, 1946 SCAPIN-721 Specified the treatment of yen currency, exchange certificates, and

Japanese government bonds brought into Japan and required
records at ports of debarkation.

NotEs: SCAPIN-67 governed the funds and property that Japanese civilians could bring into Japan. SCAPIN-142 and
SCAPIN-293 directed the operation of reception centers for incoming Japanese and outgoing non-Japanese repatriates.
SCAPIN-721 specified the treatment of currency and financial instruments brought into Japan. The table reports selected
provisions relevant to the paper. Sources: Supreme Commander for the Allied Powers (1945a,b,c, 1946a) and Japan Center
for Asian Historical Records (2025).

Evidence of baggage inspection complements the written rules governing returnees’
belongings. Figure A2 documents one inspection at Kajiki in November 1945. The photograph
illustrates the reception process. The directives in Table A1l establish the general rules
governing cash and financial assets.

A.3 Information Recorded in the Repatriate Survey

The 1964 Survey of Overseas Private Assets documented private assets left overseas to inform
compensation policies (Matsuzaki, 2019). It asked respondents to reconstruct their circum-
stances at surrender and immediately after repatriation. Its fields therefore refer to dates
before the survey: occupation describes overseas employment, family-registry locations are
recorded as of August 15, 1945, and settlement is the first address after repatriation.

A family-registry location was a household’s legal domicile, not necessarily its current
residence, and could be transferred (Krogness, 2014). My empirical design requires only
that its recorded 1945 August 15 location predate postwar settlement. Figure A4 reproduces
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FIGURE A2: Baggage Inspection During Repatriation, 1945

SUSSASSRES

Notes: Allied personnel inspect the belongings of a Japanese woman returning from Davao with her child at Kajiki, Japan,
on November 20, 1945. The photograph documents baggage inspection during repatriation. Source: Showakan Digital
Archive, photograph 90081862; original held by the U.S. National Archives (Showakan Digital Archive, 1945).

a redacted form and shows that these fields are recorded separately, allowing the analysis to
distinguish predetermined family-registry exposure from realized settlement. Section B.3
describes the survey’s coverage, digitization, and limitations.

The family-registration system records births, marriages, deaths, and family relationships
in a household register. Its registered location identifies where the register is legally main-
tained. Household members could live elsewhere in Japan or abroad while retaining their
registered domicile, and many families retained ancestral locations after moving (Krogness,
2014). For example, most Japanese settlers in Karafuto retained registrations in their home
prefectures (Ivings, 2014).

Households may retain an earlier family-registry location because changing residence
creates little reason to update it. In a 2016 Ministry of Justice survey, reported reasons
included seeing no need to change the registered location, finding the procedure cumbersome,
and maintaining ties to a family home or hometown (Hitachi, Ltd., 2016, p. 31, Figure 27).
Table A2 reports the distribution of responses.
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TaBLE A2: Reasons for Keeping Family-Registry Location Separate from Residence, 2016

Reported reason Share (%)
Never considered changing it 22.0
No need to move it to the current address 18.5
Changing it is cumbersome 15.9
Want to register at the family home 14.3
Follow family practice 11.8
Want to register at the birthplace or hometown 8.4
Attachment to a particular place 2.6
Prefer to keep registry and residential locations different 1.7
Other 4.8

NotEs: Shares among 4,875 respondents whose family-registry location differed from their current residence. The online
survey was conducted in May 2016. Response categories are translated and abbreviated. These responses describe
contemporary reasons for retaining a registered domicile and do not establish settlement behavior in 1945. Source:
Hitachi, Ltd. (2016, p. 31, Figure 27), report prepared for the Ministry of Justice.

Figure A3 summarizes when each measure is recorded and how it enters the empirical
design.

FIGURE A3: Timing of the Repatriation Measures and Outcomes

Before surrender August 15, 1945 1945-46 Upon return Postwar
Overseas Family-registry .
occupation locations Policy-driven P;;f;rai‘:;ifls __, District and firm
Experience Instrument repatriation Realized infl outcomes
category exposure catized ntlow

NotEs: Arrows show chronological order. The empirical analysis uses exposure based on family-registry locations to
instrument realized inflows of repatriates with managerial experience and of production-worker repatriates and estimates
their effects on subsequent district and firm outcomes.
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FIGURE A4: Fields Used to Measure Family-Registry Exposure, Settlement, and Occupation

A. Redacted survey form
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The upper field records the family-registry location at surrender; the
lower field records the first address after repatriation.

C. Overseas occupation and annual income
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The handwritten entry records the occupation as “shain” and annual

income as ¥4,000.

Notes: Panel A reproduces one form from the 1964 Survey of Overseas Private Assets; boxes mark the fields enlarged in
Panels B and C. Panel B enlarges the fields labeled “family registry at the end of the war” and “first address after
repatriation.” Panel C enlarges the fields for occupation and annual income overseas. Names and address entries are

redacted, and the signature block is omitted. Source: author’s digitization of records held by the Kanagawa Prefectural

Archives; see Matsuzaki (2019).
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A.4 Overseas Organizations and Managerial Experience

The establishment of Japanese firms and public institutions overseas created demand for
administrative and supervisory staff. Firms, railways, and government institutions required
personnel to coordinate operations, administer employment, and supervise workers. The Ko-
rean Government Railways adopted the Japanese government-employee system for its upper
and middle ranks, while the South Manchuria Railway reproduced a hierarchy separating
administrative and technical staff from lower-tier workers (Lim, 2024; Nishizaki, 2022).

These organizations combined a chain of authority with distinct personnel career tracks.
As illustrated in Figure A5, office titles identified positions within the chain of command,
while status titles identified employees’ career tracks. Shain and shokuin belonged to salaried
administrative, technical, and supervisory tracks, whereas koin and yoin belonged to pro-
duction tracks (Levine, 1955; Suzuki, 1985; Ujihara, 1959; Aso, 1983). Ujihara (1968)
describes shain as employees directing the enterprise, staff supporting them, or candidates
being prepared for future managerial positions. These titles therefore indicate experience
relevant to management.

FIGURE A5: Typical Organization and Job-Status Titles in Large Japanese Firms Before 1945

A. Line of authority and office titles B. Typical recorded title or status
; President and directors EXECUTIVE OFFICE TITLES
Shacho; torishimariyaku Shacho / torishimariyaku
President and directors
;; Department heads SALARIED CAREER STATUS
Bucho Shain / shokuin

Administrative - technical - supervisory
r Section and subsection heads

Kacho; kakaricho LOWER ADMINISTRATIVE STATUS

Jun-shain
v Foremen and group leaders Clerical - administrative
Shokucho; kumicho
PRODUCTION-TRACK STATUS
v Operational workers Koin / yoin
\ Production and operating work Production - manual

B managerial experience M production worker

Notes: Panel A summarizes the typical hierarchy and its office titles. Panel B shows personnel-status categories recorded
in company and repatriate records. Office titles indicate authority; status titles indicate career track. Ink blue denotes titles
used to identify repatriates with managerial experience in the empirical analysis; warm gray denotes production-worker
titles. Sources: Levine (1955); Suzuki (1985); Ujihara (1959, 1968); Aso (1983).

Japanese employees disproportionately occupied the upper tiers of these overseas orga-
nizations (Table A3). The South Manchuria Railway records place Japanese employees in
the career-track shokuin category, while the lower-tier yoin category consisted entirely of
non-Japanese workers. At the Korean Government Railways, Japanese employees held 98%
of senior-official positions but only 5% of low-ranked positions (Nishizaki, 2022; Lim, 2024).
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Personnel policies helped produce this division: the Korean Government Railways favored
Japanese employees in promotion, pay, and access to training (Lim, 2024). Nationality-based
differences in access to these positions shaped who acquired administrative and supervisory
experience.

TaBLE A3: Japanese Concentration in Upper-Tier Overseas Railway Employment, 1944

A. South Manchuria Railway in Japanese-controlled Manchuria

Track Japanese Non-Japanese
Shokuin (career track) 39,428 5,567
Yoin (lower-tier track) 0 195,041

B. Korean Government Railways in colonial Korea

Rank Japanese Korean
Senior officials 98% 2%
Low-ranked workers 5% 95%

NortEs: Panel A reports employee counts at the South Manchuria Railway; Panel B reports within-rank nationality shares
at the Korean Government Railways. The two organizations used different job classifications. The table documents
nationality sorting across upper- and lower-tier positions rather than a comparison of identical titles. Sources: Nishizaki
(2022) and Lim (2024, Table 1, pp. 613-614).

Internal training complemented the experience employees acquired through their work.
Large Japanese firms developed technicians, skilled workers, and foremen through on-the-
job training, company schools, and courses for incumbent employees (Iwauchi and Sasaki,
1987). Overseas organizations adopted similar arrangements. The South Manchuria Railway
provided both on-the-job and formal training, while the Korean Government Railways
combined its personnel hierarchy with internal technical education (Nishizaki, 2022; Lim,
2024). Together with administrative and supervisory assignments, these arrangements
provided opportunities to develop relevant capabilities through employment rather than
formal education alone.

Public-sector employment also provided administrative and supervisory experience. A
1921 ordinance assigned the principal of the Government-General of Korea’s normal school,
a teacher-training institution, responsibility for managing the school and supervising its staff;
designated instructors directed its attached school and practical teaching (Government of
Japan, 1921). In Taiwan, the Police and Prison Officer Training Institute provided academic
and practical training for several ranks (Japan Center for Asian Historical Records, n.d.),
and Japanese officers directed Indigenous and Han police auxiliaries (Kitamura, 2004,
pp. 113-114). These examples establish relevant responsibilities and training in particular
public-sector positions, although they do not imply that every teacher or police officer
supervised employees.
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A contemporary assessment emphasized both the scale of this experienced workforce
and the potential disruption from its departure. In June 1946, the U.S. State-War-Navy
Coordinating Committee estimated that approximately 168,000 Japanese had held key posi-
tions as managers, supervisors, and foremen in China, Taiwan, and Manchuria at surrender.
These workers had at least two years of specialized training. The report stated that Japanese
personnel occupied most top technical and administrative positions in Manchuria and nearly
all higher administrative positions in Taiwan. It warned that Taiwan’s economy could be
severely disrupted if these personnel departed immediately (State-War-Navy Coordinating
Subcommittee for the Far East, 1946, pp. 898-900).

South Manchuria Railway regulations assigned managers responsibility for personnel
decisions and coordination across organizational units. The company’s 1923 workshop
regulations authorized managers to assign employees to duties and decide pay increases
and promotions for specified employee categories, within approved staffing and budgets.
They also required managers to consult other departments involved in the decision, report
important decisions to the Railway Department, and submit reports on completed work and
specified transactions (South Manchuria Railway, Railway Department, 1923, Workshop
Regulations, Arts. 3-8, pp. 73-75). These responsibilities provided opportunities to gain
experience in organizing employees and coordinating operations.

Similar responsibilities appear in descriptions of managerial work in postwar Japanese
manufacturing. In a contemporary account, Yahata Steel executive Ikeda (1965, Sec. 2.4,
pp. 1539-1540) describes frontline managers at the Tobata plant as allocating workers,
evaluating subordinates, recommending pay increases and promotions, and coordinating
production with other sections. Table A4 compares selected duties with those specified in the
South Manchuria Railway regulations. The overlap supports the plausibility that experience
acquired in overseas organizations could be useful in postwar firms.
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TaBLE A4: Managerial Responsibilities at the South Manchuria Railway and Postwar Yahata Steel

Function

Personnel allocation

Pay and promotion

Leave administration

Coordination across
units

Reporting

South Manchuria Railway, 1923
Workshop managers in Manchuria

Assign qualifying employees to duties.

Decide pay increases and advancement in
grade for qualifying employees.

Approve requests under specified

employee-service provisions, including leave.

Consult other departments involved in the
decision and seek approval for important or
exceptional decisions.

Submit completion reports and monthly
reports on specified orders and transactions.

Yahata Steel, 1965 account
Frontline managers at Tobata, Japan

Allocate personnel to tasks and reassign
workers within the work unit.

Assess subordinates for allowances, bonuses,
pay increases, and promotion. Submit
recommendations to a superior.

Permit absence and leave and handle
attendance-related matters.

Contact related sections when schedules
change and coordinate production
adjustments.

Prepare handover records and report
production disruptions to superiors.

Notes: English paraphrases of selected prescribed responsibilities for managers. The South Manchuria Railway column
draws on the Workshop Regulations in South Manchuria Railway, Railway Department (1923, pp. 73-75), covering the
Shahekou and Liaoyang workshops. The Yahata column draws on Tkeda (1965, Sec. 2.4, pp. 1539-1540), a company
executive’s published account. The roles differ in seniority and authority: workshop managers could approve specified
personnel decisions, whereas Yahata frontline managers recommended pay and promotion decisions. Coordination and
reporting also concern different operational settings. The documents establish responsibilities for selected positions, not
task frequencies, representative coverage of repatriates, or individual skill transfer.

A.5 Occupational Classification and Postwar Occupations

The classification in Table A5 uses the organizational experience associated with recorded
overseas occupations. Administrative, technical, supervisory, and public organizational roles
identify workers with experience relevant to entering management; production and manual
occupations define the comparison group. These categories describe prior experience rather
than verified supervisory responsibility for every worker. Ordinary teachers and police remain
in the baseline classification, while Table A16 reports the narrower classification that includes
them only when a supervisory rank is recorded.

To compare this 62.7% share with the workforce in Japan proper, I construct the closest
feasible domestic counterpart using the 1940 Population Census (Statistics Bureau, 2024).
The repatriate records report household heads’ occupations, so I use employed men age 15
and older as the domestic benchmark. Managers and clerical workers, technicians, public
officials, and teachers together accounted for 13.5% of this workforce, compared with 62.7%
of repatriate household heads.!” The census uses broad occupational categories, whereas
the repatriate survey records specific job titles, so the comparison is not exact. Even so, it
shows that returnees were far more concentrated in administrative, technical, public-service,

7Managers and clerical workers accounted for 8.4% and technicians for 2.3%; adding public officials and teachers
raises the broad benchmark to 13.5%.
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TaBLE A5: Classifying Repatriates by Overseas Occupation

Repatriates with managerial

experience (62.7%) Production-worker repatriates (22.3%)
Occupation Description Occupation Description
Career-track staff Salaried career-track Production workers Blue-collar production workers

administrative, technical, and
supervisory staff

Lower-tier clerical Lower-tier clerical and Lower-tier manual Bottom-tier manual workers
staff administrative employees workers

Bureaucrats, police, Public administration, policing, and Agriculture, manual Farm labor and low-skilled
teachers education services manual services

NotEs: Shares refer to sampled repatriate household heads. Other titles account for 15.0% and cannot be classified
consistently. Managerial experience denotes prior work in administrative, technical, supervisory, or public organizational
roles relevant to entering management. Original Japanese titles are shain/shokuin (career-track staff), jun-shain (lower-tier
clerical staff), koin (production workers), and yoin (lower-tier manual workers). The occupational mappings draw on
Ujihara (1959, 1968); Aso (1983); Yamashita (2006); Kitamura (2004); Government of Japan (1921); Japan Center for
Asian Historical Records (n.d.).

and teaching career tracks than workers in Japan proper.

Table A6 relates these overseas occupational backgrounds to postwar occupations. Among
economically active repatriates aged 20-69 in 1964, the managerial-experience group was
more likely to hold a managerial or organizational position than either the production-worker
group or workers from high-skilled nonmanagerial backgrounds. This comparison validates
the classification’s predictive content; it is not an estimate of the causal effect of overseas
occupation.

TaBLE A6: Overseas Occupational Background and Managerial or Organizational Positions in 1964

Overseas occupational background Postwar managerial/organizational share
Managerial experience 34.2%
Production work 9.3%
High-skilled nonmanagerial work 9.5%

Notes: The sample consists of economically active repatriates aged 20-69 in the 1964 Survey of Overseas Private Assets.
The outcome is the share holding managerial or organizational positions in 1964 within each overseas-occupation group.
High-skilled nonmanagerial backgrounds include lawyers and professors. The overseas managerial-experience and
production-worker groups use the baseline classification in Table A5. Source: author’s digitization of records held by the
Kanagawa Prefectural Archives.
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B Data

This appendix documents the sources and sample restrictions behind the empirical analysis.
Repatriate survey records measure inflows and family-registry exposure, while firm directories
and district statistics measure economic outcomes. Employee and personnel records provide
supporting evidence on managerial experience, schooling, and pay. I first explain the common
district boundaries, then describe how each source is used to construct the analysis samples.
Table A7 summarizes the sources; Appendix C presents the supporting regressions and
robustness checks.

TaBLE A7: Summary of Data Sources

Dataset Years Sample/Coverage Source

Repatriation and Firm Microdata

Survey of Overseas Private 1964 69,165 households (15% sample) Kanagawa Prefectural

Assets Archives

Teikoku Directory 1938, 1970 Directory-listed firms in covered TDB-CAREE and author
prefectures digitization

JPC Mission Database 1955-1975 Participating firms Umezaki et al.
Employee and Personnel Data
Keihin Employee Survey 1951 Industrial employees in Yokohama and ~ SSJDA
Kawasaki
Mitsui Personnel Register 1943 Personnel entries in Japan and overseas  Mitsui Bunko Digital
Archives
Census and Establishment Data
Population Census 1920-1970 All districts Statistics Bureau
Census of Commerce 1960 Service-sector establishments MITI
Other Data Sources
Tax Statistics 1936 All tax districts MOF
IIP Patent Database 1964-1970 All applications IIp
War Damage 1945 All districts ESB (1949)
Transportation 1920-1970 All stations/exits MLIT
Universities 1930-1980 All universities MEXT

NotEes: JPC = Japan Productivity Center. The JPC Mission Database was compiled by Umezaki et al. (n.d.). SSJDA =
Social Science Japan Data Archive, Institute of Social Science, The University of Tokyo. The Keihin employee survey is
described by Institute of Social Science, The University of Tokyo (2018); the Mitsui records were obtained from the Mitsui
Bunko Digital Archives and transcribed by the author. J-DAC = Japan Digital Archives Center (Prefectural Statistical
Online). MITI = Ministry of International Trade and Industry. MOF = Ministry of Finance. ESB = Economic Stabilization
Board. IIP = Institute of Intellectual Property. MLIT = Ministry of Land, Infrastructure, Transport and Tourism. MEXT =
Ministry of Education, Culture, Sports, Science and Technology. TDB-CAREE = Teikoku Databank Center for Advanced
Empirical Research on Enterprise and Economy.
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B.1 Unit of Analysis: Districts

The district provides a common geographic unit for combining repatriate records with local
economic outcomes. A district d is a city (shi), a rural county (gun), or a special ward of
Tokyo. Each city and special ward forms a separate district, while each rural county groups
its constituent towns and villages into a single district. Prefectures are Japan’s first-level
administrative divisions and contain these local units. Figure A6 illustrates one prefecture
p(d) containing two city districts and two rural-county districts. The towns and villages
within a county are not separate observations in the district-level regressions.

The sample contains 1,113 districts on common 1960 boundaries: 533 cities, 557 rural
counties, and Tokyo’s 23 special wards. Their median populations in 1960 were approxi-
mately 49,600, 51,000, and 351,100, respectively, calculated from the harmonized Population
Census data. The sample covers urban and rural areas across Japan but excludes Kagoshima
and Yamanashi, where repatriate survey records are unavailable. Okinawa is also outside the
sample because it was under U.S. military administration until 1972. Appendix Figures A8
and A9 show this coverage.

FiGURE A6: Cities and Rural Counties as Districts

One prefecture p(d)

Rural county A (gun)

District d
City (shi) SEESEs

District d;

Rural county B (gun)

District d
City (shi) 4

District dy

NotEes: The illustrative prefecture contains four districts. Solid lines separate districts; dashed boxes identify towns and
villages within each rural county. The drawing does not represent actual administrative boundaries.

B.2 Geographic Crosswalks and Standardized Boundaries

I assign historical observations to common 1960 district boundaries so that changes in
administrative borders do not change the geographic units being compared. Following Eckert
et al. (2020), I intersect historical district boundaries with the 1960 reference map. The
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resulting geographic crosswalks allocate each historical district’s totals across 1960 districts
in proportion to their overlapping areas.

Each crosswalk weight is the fraction of a historical district’s area that lies within a
particular 1960 district. For historical year t, the weight is:

(t)

(t) Adr
w, = Vd e @19605 re Z)t,
Al

Here, w((i? links 1960 district d to historical district r. The areas Ac(i";) and Aﬁr) denote their
intersection and the total area of historical district r, respectively. The sets D969 and D;
contain the reference districts and the districts in historical year t.

I reconstruct each historical total on 1960 boundaries by summing these weighted
contributions. For a historical variable X, such as population in 1940, the reconstructed value
is:

X0 = S
reDy
The allocation can combine parts of several historical districts into one reference district. For
example, suppose 1960 district d overlaps with two 1940 districts. District A has population
100, and 20% of its area overlaps with d; District B has population 10, and all of its area

overlaps with d. The assigned 1940 population is X;5% = (100 x 0.2) + (10 x 1.0) = 30.

B.3 Repatriation Microdata

The repatriate microdata come from a random sample of archived household records in the
1964 Survey of Overseas Private Assets (Zaigai Shiyu Zaisan Jittai Chosa Hyo). The National
Federation of Repatriate Organizations (Hikiagesha Dantai Zenkoku Rengo-kai) conducted
the survey in November 1964 to document assets left in territories formerly under Japanese
control and inform compensation policies. The survey slips were transferred from the
Federation’s office to the Kanagawa Prefectural Archives, as described in Matsuzaki (2019).
The archive holds approximately 460,000 household records, with no records for Kagoshima
or Yamanashi. I randomly sampled and digitized 69,165 households, approximately 15% of
the available records.

The survey’s occupation and address fields allow me to construct separate measures of
overseas experience, registry exposure, and postwar settlement. It records the household
head’s name, pre-repatriation occupation, last address abroad, family-registry location on
August 15, 1945, and first address in Japan after repatriation. Thus, the registry address
refers to surrender, while the settlement address refers to the subsequent return to Japan. I
classify occupations using the rules in Appendix A.5, assign each group separately by these
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two addresses, and divide the district counts by the 1940 labor force. The first postwar
address defines realized inflows; the registry address defines the corresponding instruments.

B.4 Repatriate Characteristics and Geographic Distribution

The following statistics describe how much repatriate inflows varied across districts and how
the two occupational groups differed before returning to Japan. I first report inflow shares
and compare realized settlement with family-registry exposure. I then describe age, years
abroad, and last overseas residence. These descriptive comparisons help characterize the
inflows used in the regressions.

Summary Statistics of Repatriate Shares. Realized inflow shares measure each occupa-
tional group’s arrivals relative to the receiving district’s 1940 labor force. Table A8 summarizes
these shares across the 1,113 districts in the baseline local-outcome sample, using the 1940
labor force as the common denominator.

TaBLE A8: Summary Statistics of Repatriate Shares

Production-worker Inflow share: repatriates

repatriate share with managerial experience
10th percentile 0.000 0.006
25th percentile 0.003 0.014
50th percentile 0.011 0.034
75th percentile 0.026 0.072
90th percentile 0.053 0.138
Mean 0.023 0.058
Standard deviation 0.042 0.075
Observations 1,113

NortEes: This table reports selected summary statistics for the inflow shares of production-worker repatriates and of
repatriates with managerial experience in the baseline local-outcome estimation sample. Each share is the corresponding
realized repatriate inflow divided by the district’s 1940 labor force.

Repatriate Share Distribution. Most districts received inflows below 5% of their 1940
labor force, but a smaller group received much larger inflows. Figure A7 shows this right-
skewed distribution for both occupational groups. The figure describes variation in realized
settlement; the IV regressions use the component predicted by family-registry exposure.
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FIGURE A7: Repatriate Share Distribution

[ Repatriates with managerial experience [ Production-worker repatriates

50% 4
40%

30% -

20% -

Share of districts

10%

00/0 a 1 1 1 1 1 1
0% 5% 10% 15% 20% 25% 30%

Inflow share (percent of the 1940 labor force)

NortEs: Distribution of the realized inflow shares used in the regressions and summarized in Table A8, across the 1,113
districts in the estimation sample. Each outline shows the share of districts in 1-percentage-point bins. The horizontal axis
is truncated at 30 percent; 17 districts for repatriates with managerial experience and 5 for production-worker repatriates
lie above it.

Geographic Distribution of Repatriate Shares. Registry exposure closely tracks realized
settlement for repatriates with managerial experience. Figures A8 and A9 map both measures
for the two occupational groups. For the managerial group, their correlation across districts
is 0.96. Both measures are highest in Kyushu, Shikoku, and western Honshu and lowest in
the prefectures around Tokyo and Osaka, where 1940 labor forces are large.
Production-worker settlement differs more from registry exposure, largely because of
Hokkaido. The correlation is 0.71 across all districts and 0.96 when Hokkaido is excluded.
Hokkaido received 16% of the realized production-worker inflow in the estimation sample
but accounted for 5% of registry exposure. The IV specification uses registry exposure to
predict settlement rather than treating all realized inflow variation as exogenous.
Settlement in Hokkaido by repatriates registered in Karafuto accounts for much of
this mismatch. Karafuto, the southern part of Sakhalin immediately north of Hokkaido,
supplied many returnees who settled in Hokkaido (Kimura, 2024). Among production-worker
repatriates whose first postwar address was in Hokkaido, 61% had their family registry in
Karafuto, compared with 34% of repatriates with managerial experience. These returnees
contribute to Hokkaido’s realized inflow, while their Karafuto registrations contribute no
exposure to domestic districts. Their greater prevalence among production workers helps
explain why registry exposure tracks production-worker settlement less closely.'®
18Excluding records with Karafuto family registries from realized inflows raises the production-worker correlation with

registry exposure from 0.71 to 0.93; the managerial correlation rises from 0.96 to 0.97. This descriptive comparison retains
the same 1,113 districts and 1940 labor-force denominators.

68



FIGURE A8: Registry Exposure and Realized Inflow of Repatriates with Managerial Experience

A. Registry exposure B. Realized inflow

Percent of the 1940 labor force
[ | Below1l | 125 @W 255 M 5-10 M 10 or more [ Not in sample

Notes: Districts are cities or rural counties harmonized to 1960 boundaries. Panel A assigns repatriates with managerial
experience to their family-registry district on August 15, 1945; Panel B assigns them to their first postwar address. Values
are the instrument and inflow shares used in the regressions, expressed in percent of the district’s 1940 labor force;

Table A8 summarizes the realized inflow shares. Both panels use the same shading classes. Gray districts are outside the
1,113-district estimation sample: Yamanashi and Kagoshima prefectures, for which the archive holds no survey records, and
the Izu Islands. Okinawa is not shown; it is outside the sample since it was under U.S. military administration until 1972.
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FIGURE A9: Registry Exposure and Realized Inflow of Production-Worker Repatriates

A. Registry exposure B. Realized inflow

Percent of the 1940 labor force
Below 0.5 0.5-1 @W1-2 M 24 M 4ormore Not in sample

NortEs: Panel A assigns production-worker repatriates to their family-registry district on August 15, 1945; Panel B assigns
them to their first postwar address. Values and gray districts are defined as in Figure A8. The cutoffs are lower than in
Figure A8 because production-worker shares are smaller, so the same shade denotes different values in the two figures.
Okinawa is not shown; it is outside the sample since it was under U.S. military administration until 1972.

Repatriate Age Distribution. Both occupational groups consisted predominantly of working-
age adults. Figure A10 plots their ages in 1945, with both distributions concentrated between
20 and 40. The broadly similar profiles describe the groups’ age composition but do not
establish that age plays no role in their differing economic effects.
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FIGURE A10: Repatriate Age Distribution

—— Repatriates with managerial experience =~ = = Production-worker repatriates

Age in 1945

Notes: Kernel density estimates of age in 1945 for repatriates with managerial experience and production-worker
repatriates.

Repatriate Length of Stay Distribution. Years lived abroad indicate the duration of potential
exposure to overseas workplaces. Figure A11 shows that many repatriates, especially those
with managerial experience, had lived abroad for several years. This duration is consistent
with sustained exposure to overseas administrative and business organizations, although
residence alone does not identify the work performed.

FIGURE Al1l: Repatriate Length of Stay Distribution
—— Repatriates with managerial experience =~ = = Production-worker repatriates

0.08 -

0.02 -

0.00 =

Years lived abroad

NotEs: Kernel density estimates, reflected at zero, of years lived abroad before repatriation for repatriates with
managerial experience and production-worker repatriates. The horizontal axis is truncated at 50 years; 23 and 14
individuals, respectively, lie beyond it.
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Pre-Repatriation Regions of Residence. Manchuria was the largest source of both oc-
cupational groups, while other overseas origins differed substantially. Figure A12 groups
repatriates by their last overseas residence: Manchuria accounts for 39% of those with
managerial experience and 44% of production-worker repatriates. The managerial group
had larger shares from China Proper (16% versus 2%), Korea (21% versus 12%), Taiwan
(10% versus 5%), and the Kwantung Leased Territory (6% versus 1%). Production-worker
repatriates had larger shares from Sakhalin and the Kuril Islands (21% versus 4%) and the
South Seas Mandate (9% versus 1%).

FIGURE A12: Repatriates by Pre-Repatriation Region of Residence

® Repatriates with managerial experience O Production-worker repatriates
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China Proper O L ]
South Korea Oo—@
Taiwan O ]
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Kwantung Leased Terr. O L J
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Southeast Asia @O
Mengjiang O@
Other @O

Northern Territories @
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Share of group

Notes: Share of each group whose last overseas residence was in the indicated region: filled markers for repatriates with
managerial experience and open markers for production-worker repatriates. Rows are ordered by the two groups’
combined count.

B.5 Firm and Establishment Data

Firm directories measure the geographic scope of individual firms, while establishment
statistics measure the number and scale of local production units. The directory analysis
uses firm records from 1938 and 1970. The establishment analysis aggregates outcomes to
the common district boundaries, so its observations and coverage differ from those of the
firm regressions.

Firm-Level Data. I combine two sources of entries from the Teikoku Ginkou Kaisha Yoroku
(Teikoku Bank and Company Directory) to measure operation outside firms’ headquarters
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areas. The TDB-CAREE database at Hitotsubashi University contains the directory-listed firms
in Osaka, Kyoto, Hyogo, Fukuoka, Aichi, Shizuoka, Nagano, and Gunma (Teikoku Databank
Center for Advanced Empirical Research on Enterprise and Economy, 2024). I supplement
these records with my digitization of directory entries for the remaining prefectures.

The spatial-expansion regressions use 129,807 records: 30,134 in 1938 and 99,673 in
1970, across 830 headquarters districts. Of these districts, 806 are observed in both years.
I assign repatriate inflows to the district containing each firm’s headquarters. The records
are repeated cross sections rather than linked firms, so they measure changes in outside-
headquarters operation among listed firms rather than expansion by the same continuing
firms. Table 4 reports estimates using this sample.

Directory coverage limits these comparisons to firms meeting the publisher’s eligibility
rules. Teikoku Koshinsho, now Teikoku Databank, compiled the directory for joint-stock
companies (Kabushiki Kaisha), limited partnerships (Goshi Kaisha), and unlimited partner-
ships (Gomei Kaisha). The minimum-capital threshold varied across editions and was 50,000
yen in 1938. The sample therefore covers incorporated medium and large firms above the
directory threshold.

Japan Productivity Center Overseas Study Missions. JPC records measure firms’ partici-
pation in overseas study missions, providing a proxy for exposure to management training. I
use the unpublished Japan Productivity Center Overseas Study Mission Database, 1955-1975,
compiled by Umezaki et al. (n.d.). It records participation in missions on management,
production, labor relations, marketing, and organization. Attendance motivates the practice-
adoption proxy discussed in Section 3.1, but the records do not directly observe adoption.

The main JPC sample contains 112,084 firm records in 1,030 headquarters districts
with the required inflows, instruments, and controls. I use the firm file labeled 1955-1965,
assign exposure by headquarters district, and code missing participation counts as zero. The
tabulated outcome counts linked participant records: several participants from one firm
on one mission can contribute multiple records, and linked records can extend beyond the
file’s stated window. It therefore differs from a count of distinct missions attended within
1955-1965. Table 5 reports the estimates for this measure.

Service Establishments and Output (1960). The 1960 Shogyo Tokei Chosa (Census of
Commerce) supplies the postwar service-establishment measures (Ministry of International
Trade and Industry, 1961). I use establishment counts, employment, and sales to measure
the number of establishments, employees per establishment, and sales per worker at the
district level. Table 2 compares these measures with their baseline counterparts or proxies in
the 1,113-district sample.
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B.6 District Economic Data

District statistics measure changes in employment composition and local economic activity.
Population Census data provide employment outcomes, 1936 tax records provide proxies for
initial economic conditions, and patent applications measure recorded innovation. I combine
these sources with the district inflows using the common geographic boundaries described
above.

Population Census. The Population Census measures both movement across sectors and
changes in employment status. I construct a panel of agriculture, manufacturing, and service
employment shares from the Population Census of Japan (Kokusei Chosa) for 1920-1970
(Statistics Bureau, 2024). I also use the shares of self-employed, family, and wage workers in
1940 and 1970 and recorded managerial occupations. I harmonize the data to 1960 district
boundaries using the crosswalks in Section B.2.

1936 Tax Records. 1936 tax records provide proxies for local nonagricultural activity before
the repatriation shock. I use the Zeimu Tokei Sho (Tax Statistics) for fiscal year 1936 (Ministry
of Finance, 1936). Its Eigyo Shueki Zei (Business Profits Tax) was levied on the net profits of
commercial and industrial enterprises. The records report sector headcounts and taxable
profits at the city (shi) and county (gun) levels. These tax measures proxy for economic
activity in 1936; they are not direct observations of sales comparable to the 1960 census.

Patents. Patent applications provide a measure of recorded local inventive activity. I use the
Institute of Intellectual Property (IIP) Patent Database 2020 edition (IIP Patent Database 2020-
nen ban), which covers approximately 12.7 million applications filed since 1964 (Nakamura,
2016). I count applications filed by district residents in 1964-1970 and express them per
10,000 members of the district’s 1960 labor force. Table A24 uses this outcome in the same
1,113-district sample across its four specifications.

B.7 Geography and Infrastructure

War-damage records control for wartime destruction, while transportation and university
counts measure other potential channels of local growth. Appendix C.11 reports the facility-
count tests.

War Damage. The war-damage control measures air-raid destruction relative to district
population. I use buildings destroyed from Economic Stabilization Board (1949), obtained
via Davis and Weinstein (2002), and divide the count by 1950 population.
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Transportation Infrastructure. Transportation records measure the availability of railway
stations and highway interchanges in each district. I obtain them from the National Land Nu-
merical Information download service of the Ministry of Land, Infrastructure, Transport and
Tourism (Ministry of Land, Infrastructure, Transport and Tourism, 2024). The regressions use
1,106 districts at ten-year intervals in 1930-1970, with counts per 10,000 contemporaneous
residents.

Universities. University records measure the geographic availability of higher-education
institutions. I use the Zenkoku Daigaku Ichiran (National List of Universities) to count
universities in each district by establishment year (Ministry of Education, Culture, Sports,
Science and Technology, 2023). The regressions use 1,106 districts at ten-year intervals in
1930-1980, with counts per 10,000 contemporaneous residents (Table A23).

B.8 Keihin Employee Survey, 1951

The Keihin survey allows comparisons of repatriates’ schooling, parental occupations, and
recorded managerial experience with those of other industrial employees. The Survey on
Keihin Manufacturing Industrial District (Employee Survey), 1951 records repatriation status,
schooling categories, employment histories, and childhood household occupations. Con-
ducted in September 1951 at 86 factories in Yokohama and Kawasaki, it received 14,594
responses; the restored data contain 14,327 records (Institute of Social Science, The Univer-
sity of Tokyo, 2018). Its coverage is industrial employees in these locations rather than a
representative sample of Japan’s population.!?

I use a common complete-case sample so that adding background controls does not
change which respondents are compared. The sample contains 7,510 employees: 1,275
repatriates and 6,235 non-repatriates, observed in 63 sampling workplaces. Each has explicit
repatriation status, observed age and sex, a valid schooling category, and a documented
civilian job beginning before 1945. Each also has all five childhood household-occupation
responses and a valid childhood prefecture or overseas location. I impose no additional
adult-age, male-only, or verified-graduation restriction.

The parental-occupation comparisons use childhood household occupations as the avail-
able measure of family background. These responses refer to the household at elementary-
school completion, may overlap, and do not identify a particular parent’s occupation. Ap-
pendix C.1 reports the schooling, parental-occupation, and managerial-experience regres-
sions using this common sample.

19The data for this secondary analysis, “Survey on Keihin Manufacturing Industrial District (Employee Survey), 1951,

(Institute of Social Science, The University of Tokyo)” was provided by the Social Science Japan Data Archive, Center for
Social Research and Data Archives, Institute of Social Science, The University of Tokyo.
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B.9 Mitsui Personnel Records

Mitsui personnel records provide within-firm evidence on overseas managerial positions and
the association between schooling and pay. I digitized the 1943 Mitsui Bussan personnel
register from the Mitsui Bunko Digital Archives. It records workplace, schooling, hiring year,
occupational titles, and monthly pay. These personnel entries describe employees within one
firm rather than a representative sample of overseas workers.

The managerial-position and pay comparisons require different samples from the register.
The comparison of all overseas workplaces with Japan uses 2,118 entries with known
placement, one of the four recorded schooling categories, a hiring year, and recorded location
of origin. I exclude unknown or mixed Japan/overseas workplaces. The pay comparison uses
1,249 overseas entries with positive pay and the required schooling, hiring-year, and location
of origin information. Appendix C.2 defines the workplace comparisons and reports both
sets of estimates. The entries are not linked career histories, so the managerial comparison
describes title prevalence rather than promotions caused by overseas assignment.
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C Additional Empirical Results

This section presents supporting evidence on managerial experience, tests of the identification
strategy, and robustness checks for the main estimates. I first use the Keihin survey and Mitsui
personnel records to examine managerial experience, schooling, household background, and
income. I then report first-stage estimates, balance tests, and trends before repatriation,
followed by sensitivity to occupational classification, additional controls, and alternative
measures of repatriate inflows. Finally, I examine other channels.

C.1 Repatriate Background and Managerial Experience in the Keihin Survey

I use the Keihin employee survey to assess whether there was selection into moving out of
Japan on observables such as education and whether repatriates’ recorded managerial expe-
rience differs after accounting for schooling and parental occupations. These comparisons
help interpret inflows of workers with managerial experience by examining the educational
and parental backgrounds that accompany them. Appendix B.8 describes the survey and
construction of the 7,510-person sample used throughout this subsection.

Schooling is concentrated in the same category for repatriates and non-repatriates.
Figure A13 shows that approximately 60 percent of repatriates and 63 percent of non-
repatriates fall in the category corresponding to eight years of schooling. Repatriates are
somewhat more concentrated in the eleven-year category, which accounts for 19 percent of
repatriates and 14 percent of non-repatriates.

FiGURE A13: Schooling Distribution of Repatriates and Non-Repatriates
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NotEes: Share within each group in the 1951 Keihin employee survey, using the same sample as Figure 2. Schooling-years
are years assigned to recorded school categories. Source: Institute of Social Science, The University of Tokyo (2018).

77



I first compare schooling and parental occupations to describe the observed background
differences that may accompany repatriates’ managerial experience. I estimate equation (A1)
by OLS separately for schooling and each parental occupation category. Table A9 reports
the results. Each regression includes repatriate status, age and sex indicators, and fixed
effects for childhood prefecture or overseas location. All regressions use the same 7,510
respondents, with standard errors clustered by the 63 sampling workplaces.

The coefficient B, measures the repatriate—non-repatriate difference for outcome k. Here,
Y denotes outcome k for employee i, and R; indicates repatriate status. The controls D;
and A¢(;) « represent age and sex indicators and childhood-location fixed effects, respectively.
Panel A reports B in years assigned to recorded school categories. Panel B reports 1008 in
percentage points for parental occupations.

Yik = ax + PrRi + DT + Ag(i) ic + Eik- (A1)

TaBLE A9: Repatriate Differences in Education and Childhood Household Background

Fully controlled
A. Education (years)
Education-level equivalent (years) 0.05
(0.11)
B. Childhood household occupation (percentage points)
Agriculture -1.46
(1.78)
Manual worker 0.38
(1.18)
Merchant -0.76
(1.07)
Company or public employee 1.05
(2.24)
Age and sex indicators v
Childhood-location indicators v
Observations 7,510
Repatriates 1,275
Sampling-workplace clusters 63

NotEs: OLS estimates of equation (A1), controlling for age, sex, and childhood-location indicators. Standard errors
clustered by 63 sampling workplaces are in parentheses, with finite-sample correction and t(62) inference. All regressions
are unweighted and use the same 7,510 respondents: 1,275 repatriates and 6,235 non-repatriates. Childhood location
includes domestic prefectures and a separate overseas category. Source: Institute of Social Science, The University of Tokyo
(2018).

Conditional differences in schooling and parental occupations are small in this sample.
After accounting for age, sex, and childhood location, the schooling difference in Table A9 is
0.05 years, and the parental occupation differences range from —1.46 to 1.05 percentage
points. These estimates provide little evidence that repatriates in this sample were more
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educated or differed substantially in recorded parental occupations. They do not establish
that the groups have equivalent backgrounds or rule out differences in unobserved skills.

I then examine whether a difference in recorded managerial experience remains after ac-
counting for schooling and parental occupations. I estimate equation (A2) by OLS. Table A10
reports results for three control sets. Each column is a linear probability model using the
same 7,510 respondents. All columns include separate age, sex, and reported school-category
indicators; column 2 adds the five parental occupation indicators, and column 3 also adds
childhood-prefecture indicators and an overseas category. Standard errors are clustered by
the 63 sampling workplaces, with finite-sample correction and t-based intervals using 62
degrees of freedom.

The coefficient 8. measures the adjusted difference in recorded managerial experience in
each specification. Here, G; indicates any formal managerial occupation in a documented
civilian job beginning before 1945, and R; indicates repatriate status. For column c, X,
contains the controls described above. I report 1008, in percentage points.

Gi=oa.+ ,B(:Ri + X;CFC + &, c E {1, 2, 3} (AZ)

TaBLE A10: Repatriation Status and Recorded Managerial Experience in the Keihin Survey

€3] 2 ®)
Repatriate status (pp) 0.57 0.57 0.64
(0.31) (0.32) (0.35)
Age, sex, and school category v v v
Childhood household occupations v v
Childhood location v
Observations 7,510 7,510 7,510
Sampling-workplace clusters 63 63 63

NotEs: OLS estimates of the linear probability model in equation (A2) for the same 7,510 complete cases as Table A9:
1,275 repatriates and 6,235 non-repatriates. The outcome is any formal managerial occupation in a civilian job beginning
before 1945. Coefficients and standard errors are in percentage points. All columns include separate age, sex, and reported
school-category indicators; column 2 adds five overlapping childhood household-occupation marks, and column 3 also
adds childhood-location indicators. The regressions are unweighted. Standard errors clustered by 63 sampling workplaces
are in parentheses, with finite-sample correction; two-sided tests use the ¢ distribution with 62 degrees of freedom.
Schooling is reported in 1951, and historical job codes do not establish the timing or location of promotion. Source:
Institute of Social Science, The University of Tokyo (2018).

The estimated managerial-experience difference remains positive when parental occupa-
tions and childhood location are added as controls. In Table A10, the estimate rises from 0.57
percentage points with age, sex, and schooling controls to 0.64 points with the full control
set. These results offer suggestive evidence that workers were more likely to be managers
when they worked overseas after controlling for education.
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C.2 Managerial Positions and Schooling—Pay Differences within Mitsui

The Mitsui personnel records help interpret both overseas managerial experience and the in-
come control used in the regressions. I first ask whether managerial titles were more common
overseas among employees with similar observed schooling and personnel characteristics.
I then examine whether income contains information about schooling beyond recorded
managerial titles to see if income information contains information about broader human
capital beyond recorded managerial titles. Appendix B.9 describes the Mitsui personnel
register.

Managerial Positions. I compare overseas workplaces with Japan within Mitsui to assess
whether managerial titles were more common overseas after accounting for schooling and
personnel characteristics to see if overseas assignment acted as an upward mobility opportu-
nity. The comparison uses 2,118 personnel entries with schooling in the four main recorded
categories, a hiring year, and recorded location of origin. Unknown or mixed Japan/overseas
workplaces are excluded. The outcome identifies managerial titles. I estimate equation (A3)
by OLS to measure the overseas—Japan difference in managerial-title prevalence and report
the results in Table A11. Each specification is a linear probability model controlling for exact
hiring year, and recorded location of origin.

The two schooling specifications check whether the overseas association depends on
grouping graduates of different institutions together. Panel A controls for the type of school-
ing, grouping graduates of different universities together in the university category. Panel
B controls for the specific school recorded for each employee, distinguishing individual
institutions within each schooling category. Both panels use the same personnel entries and
other controls within each workplace comparison.

The coefficient B4 measures the overseas—Japan difference for workplace comparison g
and schooling specification s. Here, M; indicates a recorded managerial title and O;, equals
one in the specified overseas group and zero in Japan. The vector X; contains hiring-year
and registered-origin. The education fixed effect 11, ;) os uses schooling categories in Panel A
and recorded schools in Panel B. I report 1008, in percentage points.

80



M; = Ogs + ﬂgsoig + X;ng + He,(i),gs + Eigs. (AB)

TaBLE A11: Overseas Workplaces and Recorded Managerial Positions within Mitsui

Difference
Workplace comparison (pp) Observations
A. Schooling-category controls
All overseas workplaces 3.53 2,118
(1.12)
Core territories plus Manchuria 2.24 1,245
(1.66)
Broader colonial/occupied workplaces 3.32 2,091
(1.12)
B. Recorded-school fixed effects
All overseas workplaces 4.79 2,118
(1.40)
Core territories plus Manchuria 5.23 1,245
(2.36)
Broader colonial/occupied workplaces 4.64 2,091
(1.40)
Hiring-year, origin, and job-function controls v

Notes: OLS estimates of the linear probability model in equation (A3) for managerial titles. Each row compares the
indicated workplaces with Japan. Panel A controls for the four recorded schooling categories; Panel B replaces them with
fixed effects for recorded school labels. Both panels control for exact hiring year and recorded location of origin and use the
same entries within each workplace comparison. HC1 robust standard errors are in parentheses. Coefficients and standard
errors are in percentage points. The core territories are Taiwan, Korea, Karafuto, and Kwantung; Manchuria is included
separately. The broader colonial/occupied grouping extends geographic coverage to China and Southeast Asia and excludes
Thailand; it is distinct from all overseas workplaces. Workplace groups follow the recorded geographic labels. Samples
require known placement, one of the four schooling categories, a hiring year, and a recorded location of origin. Source:
author’s transcription of the 1943 Mitsui Bussan personnel register obtained from the Mitsui Bunko Digital Archives.

Managerial titles are more common in overseas workplaces when broad schooling cate-
gories are held fixed. In Panel A of Table A11, the all-overseas difference is 3.53 percentage
points. The broader colonial/occupied comparison gives a difference of 3.32 points. The
core-territory-plus-Manchuria difference is 2.24 points, with an interval from —1.02 to 5.50
that includes zero.

Controlling for the specific school recorded for each employee also leaves a positive
overseas association. In Panel B, the all-overseas difference is 4.79 percentage points while
the broader colonial/occupied and core-territory-plus-Manchuria differences are 4.64 and
5.23 points, respectively. All three intervals exclude zero in this specification, although the
core-territory result is sensitive to the choice of schooling controls.
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The results therefore support an association between overseas employment and man-
agerial positions beyond observed schooling and personnel characteristics. They do not
identify promotions caused by overseas assignment: prior rank and promotion histories are
unavailable. These results suggest that overseas assignment acted as an upward mobility
opportunity for employees with similar observed schooling and personnel characteristics.

Schooling and Pay. Next, I examine whether income contains information about schooling
beyond recorded managerial titles to see if income information contains information about
broader human capital beyond recorded managerial titles. This association informs the use
of median annual income overseas as an imperfect proxy for broader human capital in the
district regressions. I estimate equation (A4) by OLS. Table A12 reports the results.

The pay comparison focuses on overseas personnel with observed earnings and schooling.
The sample includes 1,249 entries with positive pay, a hiring year, and a recorded location
of origin. The four recorded schooling categories are university (316), commercial school
(591), higher commercial school (260), and higher technical/specialist school (82).

The regression compares university schooling with the pooled other three schooling
categories while accounting for recorded managerial titles and other personnel characteristics.
The dependent variable is log monthly pay. Controls are a managerial-title indicator, hiring-
year categories, recorded location of origin, and workplace region.

The coefficient f measures the conditional log-pay difference between university and other
schooling categories. Here, w; denotes monthly pay and U; indicates recorded university
schooling. The vector Q; contains the managerial-title indicator, hiring-year categories,
recorded origin, and workplace-region indicators. I report 100[exp() — 1] as the percentage
difference in conditional geometric mean pay.
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logwi =a+ ﬂUi + Q:F + &;. (A4)

TaBLE A12: Recorded University Schooling and Pay within Mitsui’s Overseas Workplaces

Log monthly pay, 1943

Recorded university schooling 0.31
(0.01)
Managerial-title indicator v
Hiring-year, origin, and workplace-region controls v
Observations 1,249
Conditional geometric-pay difference 36.9%

Notes: OLS estimates of equation (A4) for the 1,249 personnel entries described above. The dependent variable is log
monthly pay. Recorded university schooling is compared with the pooled commercial, higher commercial, and higher
technical/specialist categories. Controls are the recorded managerial-title indicator, hiring-year categories, registered
origin, and workplace region. HC1 robust standard errors are in parentheses. The percentage difference is 100[exp(B) — 1]
and refers to conditional geometric mean pay. Source: author’s transcription of the 1943 Mitsui Bussan personnel register
obtained from the Mitsui Bunko Digital Archives.

University schooling is associated with higher pay even after accounting for recorded
managerial titles. The log-pay coefficient of 0.314 in Table A12 corresponds to a 37%
conditional pay difference.

The schooling—pay association supports using income as a proxy for broader human
capital. It does not identify a causal return to schooling, and the sample covers selected
personnel entries within one firm’s overseas workplaces. Income can also reflect managerial
experience and labor-market conditions. The estimate does not directly validate district
median income or establish that the income control removes all skill differences.

C.3 Joint First Stage

The first-stage regressions test whether family-registry exposure provides the variation needed
to identify the effects of managerial and production-worker repatriate inflows. Because both
inflows enter the main IV specification, the two registry exposures must provide distinct
variation that predicts them. I assess this requirement in the 1,113-district establishment-
count sample using the regressions in equation (A5) and the results in Table A13, followed
by conditional and unconditional plots.

To match the establishment-count specification, I regress each realized inflow on both
registry exposures and the full set of controls. For district d, My and P, are the realized
managerial and production-worker inflows, and Z} and Z% are their corresponding family-
registry exposures. Each measure divides the relevant repatriate count by the district’s 1940
labor force. The control vector X4 contains the baseline establishment-count proxy, log 1940
population density, the 1930 overseas-born share, wartime destruction, and median annual
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income overseas. Each equation also includes prefecture fixed effects, pf) (@) for g € {M, P}.

My = JI'MMZS/I + T[MpZdP + X:il"M + ppM(d) + ug[, (As)
Py = JTPMZ% + JTpng +X:il—'p + ],Ii(d) + udp.

TaBLE A13: Registry Exposure and Realized Repatriate Inflows

Managerial Production-worker
inflow share inflow share
€3] 2
Managerial-experience registry exposure 0.96 -0.05
(0.07) (0.03)
Production-worker registry exposure -0.03 1.40
(0.07) (0.16)
Mean realized inflow 0.058 0.023
Partial R? 0.875 0.529
Sanderson-Windmeijer conditional F-statistic 280.34 138.60
Kleibergen—Paap rk Wald statistic 37.03
Observations 1,113 1,113

NotEes: This table reports district-level first-stage regressions for 1,113 districts. The dependent variable in Column 1 is
the number of repatriates classified as having managerial experience and whose first postwar address was in the district,
divided by the district’s 1940 labor force. Column 2 uses the analogous share of repatriates with overseas production or
manual occupations. Production-worker registry exposure and registry exposure to repatriates with managerial experience
assign the corresponding groups by their family-registry district on August 15, 1945 and divide by that district’s 1940 labor
force; each regression includes both exposure shares. All inflow and exposure shares enter as fractions. Every column
includes the establishment-count proxy, log 1940 population density, the 1930 overseas-born share, wartime buildings
destroyed divided by 1950 population, median annual income overseas in thousands of yen, and prefecture fixed effects.
Standard errors clustered by district are in parentheses. Mean realized inflow is the dependent-variable mean, and partial
R? is the excluded instruments’ partial R.

Registry exposure strongly predicts the corresponding inflow after conditioning on the
other exposure and the full controls. In Table A13, one percentage point more manage-
rial registry exposure predicts 0.96 percentage points more managerial inflow; the corre-
sponding estimate for production workers is 1.40. The Sanderson-Windmeijer conditional
F-statistics are 280.3 for managerial inflows and 138.6 for production-worker inflows. The
Kleibergen—Paap statistic for the joint system is 37.0. These results support the relevance of
the instruments for estimating the effects of both inflows.

The conditional plots illustrate how registry exposure predicts settlement beyond the
other group’s exposure and key baseline district characteristics. In Figure A14, Panel A relates
production-worker registry exposure to the realized production-worker inflow, while Panel
B does the same for repatriates with managerial experience. I remove from both axes the
variation explained by the other group’s registry exposure, the baseline establishment-count
proxy, log 1940 population density, the 1930 overseas-born share, and prefecture fixed
effects. Each axis therefore measures the part of exposure or inflow left unexplained by these
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characteristics. The upward-sloping fitted lines show that districts with greater remaining
exposure received larger corresponding inflows. These plots omit wartime destruction and
income; Table A13 reports the regressions with both controls included.

FIGURE A14: Family-Registry Exposure Predicts Repatriate Settlement

A. Production-worker inflow B. Repatriates with managerial experience
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Nortes: Each point is a district. Panel A relates the realized production-worker inflow to production-worker family-registry
exposure; Panel B does the same for repatriates with managerial experience. In each panel, both axes are residualized with
respect to the other group’s family-registry exposure, the baseline establishment-count proxy, log 1940 population density,
the 1930 overseas-born share, and prefecture fixed effects. Axes are in percentage points. Small dots are districts, large
dots are means within 20 equal-sized bins of exposure, and lines are OLS fits using all districts.

The unconditional plots provide a descriptive comparison with the conditional relation-
ships. In Figure A15, districts with greater registry exposure received larger realized inflows
from the corresponding group. These plots show the relationships before accounting for the
other group’s exposure, district controls, or prefecture fixed effects.

Strong first stages support instrument relevance but do not establish that registry exposure
is unrelated to other determinants of district growth. The following subsections examine
balance and trends before repatriation to assess this separate concern.

C.4 Balance of Registry Exposure

The balance tests assess whether managerial registry exposure is associated with baseline
economic conditions that could independently predict postwar growth. Predetermined
registry locations may still reflect local economic structure and overseas connections. Such
patterns would threaten identification if the controls did not account for their effects on
subsequent growth. Table A14 examines this concern using 1940 sectoral employment shares
and an output proxy.
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FIGURE A15: Registry Exposure and Realized Repatriate Inflows: Unconditional Relationships

A. Production-worker inflow B. Repatriates with managerial experience
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NotEs: Each point is a district. Panel A relates production-worker registry exposure to the realized production-worker
inflow; Panel B relates registry exposure to repatriates with managerial experience to the realized inflow of repatriates with
managerial experience. Registry exposure assigns each group by its family-registry district on August 15, 1945, while
realized inflow assigns each group by its first postwar address. Axes report percentage points. Small dots are districts,
large dots are means within 20 equal-sized bins of registry exposure, and lines are unconditional linear fits using all
districts. The relationships do not condition on the other group’s exposure, baseline controls, or prefecture fixed effects.

To test for these differences, I estimate equation (A6) separately for four baseline outcomes
in the same 1,113 districts. The dependent variable Y} is the district’s 1940 agriculture,
manufacturing, or service employment share, or log sales per worker, the baseline output
proxy. Both registry exposures, Z and Z¥, enter jointly. The control vector C4 contains log
1940 population density and the 1930 overseas-born share, while p,4) « denotes prefecture
fixed effects. The outcome being tested is omitted from the controls because it is the
dependent variable. The coefficient 6y, measures the conditional association between
managerial registry exposure and each baseline outcome.

The balance tests detect a weak association with manufacturing employment in 1940
but no statistically significant associations with the other three outcomes. In Table A14, one
percentage point more managerial registry exposure is associated with a 0.11-percentage-
point lower manufacturing employment share. This estimate is significant at the 10-percent
level but not at the 5-percent level. The agriculture, service, and output-proxy estimates are
not statistically distinguishable from zero.

These tests provide evidence on instrument validity by examining observed baseline
conditions. They do not rule out differences in unobserved determinants of postwar growth
or establish the exclusion restriction. The following subsection checks whether registry
exposure predicts sectoral trends before repatriation.
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Yg{e = QM,kZéV[ + 9P,1<Zs + CéAk + Hp(d)k + €d k- (A6)

TaBLE A14: Registry Exposure and Baseline Economic Conditions

Agriculture Manufacturing Service Log output proxy
share, 1940 share, 1940 share, 1940 1936/1940
€)) (2 €))] €]
Managerial-experience registry 0.07 -0.11 0.04 -0.01
exposure
(0.08) (0.06) (0.05) (0.41)
Observations 1,113 1,113 1,113 1,113
Production exposure v v v v
Prefecture fixed effects v v v v
Log density, 1940 v v v v
Overseas-born share, 1930 v v v v

Notes: This table reports district-level balance regressions. Columns 1-3 use the district’s 1940 agriculture,
manufacturing, and service employment shares as dependent variables. Column 4 uses the log 1936 output proxy.
Family-registry exposure to repatriates with managerial experience is the number of repatriates classified as having
managerial experience under the baseline occupational mapping and whose family registry on August 15, 1945 was in the
district, divided by the district’s 1940 labor force. Production-worker family-registry exposure is defined analogously for
repatriates with overseas production or manual occupations, and both exposure shares enter each regression. Exposure and
employment shares enter as fractions; no display conversion is applied. Every column includes log 1940 population density,
the 1930 overseas-born share, and prefecture fixed effects. The baseline outcome being tested is not included as a control
because it is the dependent variable. Standard errors clustered by district are in parentheses.

C.5 Pre-Repatriation Sectoral Trends

The trend tests for 1920-1940 assess whether the variation used to identify the effects of
managerial inflows also predicts sectoral changes that occurred before repatriation. Pre-
existing development paths could explain part of the postwar relationship even if districts
had similar 1940 employment shares. I therefore apply the IV specification to earlier changes
in agriculture, manufacturing, and service employment shares.

To test for these prior trends, I estimate equation (A7) by 2SLS separately for each
sector and decade. The dependent variable is AY}'© =Yg, — Y410, Where Yy, is the sector’s
employment share. In Table A15, Column 1 covers 1930-1940 (¢t = 1940), and Column 2
covers 1920-1930 (¢t = 1930); Panels A-C report agriculture, manufacturing, and services.
These six regressions use the same 1,113 districts. Both realized postwar inflows, My and Py,
enter jointly and are instrumented with their corresponding registry exposures, Zé” and Zg .
Because the outcomes predate repatriation, nonzero coefficients would point to pre-existing
differences associated with the instruments.

The trend tests compare changes before repatriation conditional on observed district
characteristics. The control vector X contains the sector’s 1940 employment share, log 1940
population density, and the 1930 overseas-born share; 1,4y denotes prefecture fixed effects.
Some controls are measured at or after the end of the tested decade, so these tests do not
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assess whether districts had similar trends before repatriation without conditioning on those
characteristics.

AY;re = BuMg + BpPq + X:il—' + Upd) + &d- (A7)

TaBLE A15: Repatriate Exposure and Sectoral Trends Before Repatriation (IV)

Change, Change,
1930-1940 1920-1930
€)) (2)
A. Agriculture employment-share change
Managerial inflow share 0.02 -0.02
(0.05) (0.02)
Production-worker inflow share -0.07 0.14
(0.10) (0.05)
Kleibergen—Paap rk Wald statistic 36.09 36.09
B. Manufacturing employment-share change
Managerial inflow share -0.01 -0.003
(0.03) (0.016)
Production-worker inflow share -0.03 -0.03
(0.06) (0.04)
Kleibergen—Paap rk Wald statistic 36.14 36.14
C. Service employment-share change
Managerial inflow share -0.004 0.01
(0.034) (0.01)
Production-worker inflow share 0.10 -0.11
(0.08) (0.03)
Kleibergen—Paap rk Wald statistic 36.22 36.22
Observations 1,113 1,113
Prefecture fixed effects v v
Log density, 1940 v v
Baseline outcome v v
Overseas-born share, 1930 v v

NortEs: This table reports district-level 2SLS estimates using employment-share changes that predate repatriation. Panels
A-C use changes in the agriculture, manufacturing, and service employment shares; Column 1 covers 1930-1940 and
Column 2 covers 1920-1930. The production-worker inflow share is the number of repatriates with overseas production or
manual occupations whose first postwar address was in the district, divided by the district’s 1940 labor force. The inflow
share of repatriates with managerial experience is defined analogously for repatriates classified as having managerial
experience under the baseline occupational mapping. Each regression includes both inflow shares, instrumented with the
corresponding family-registry exposure shares, which assign each group by its family-registry district on August 15, 1945
and use the same denominator. Inflow, instrument, and outcome shares enter as fractions; each coefficient is the
percentage-point change in the outcome associated with a one-percentage-point larger inflow share. Every column includes
the sector’s 1940 employment share, log 1940 population density, the 1930 overseas-born share, and prefecture fixed
effects. Standard errors clustered by district are in parentheses.

None of the six managerial-inflow coefficients in Table A15 is statistically distinguishable
from zero. The production-worker coefficients indicate a positive association with the change
)

in agriculture’s employment share and a negative association with the change in services
share during 1920-1930. Both are significant at the 1-percent level. The tests therefore do
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not show an absence of associations before repatriation for both inflows.

These results reduce concern that the estimated postwar effects of managerial inflows
merely continue earlier sectoral reallocation. They do not establish the exclusion restriction
or rule out baseline differences that the tests lack precision to detect.

C.6 Sensitivity to Ordinary Teacher and Police Titles

This comparison tests whether the main results depend on counting ordinary teachers and
police among repatriates with managerial experience. These titles indicate work within
organizations but do not by themselves establish supervisory responsibility. I therefore
compare the baseline classification, which includes these titles, with a narrower definition
that retains teachers and police only when an explicit supervisory rank is recorded.

To isolate this classification choice, I re-estimate the main 2SLS specifications using the
same observations, full controls, fixed effects, and clustering for each outcome. Table A16
reports the narrower definition in Column 1 and the baseline definition in Column 2 for the
outcomes in Tables 2-5. Each definition of the managerial inflow is instrumented with its
corresponding family-registry exposure. The production-worker inflow enters jointly, and
both its definition and its instrument are unchanged. All inflows and instruments retain the
district’s 1940 labor force as their denominator.
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TaBLE A16: Sensitivity to Excluding Ordinary Teachers and Police

Excludes Includes
ordinary teachers ordinary teachers
and police and police Observations
A. Service establishment scale
Log establishments change, 1936-1960 2.07 1.88 1,113
(0.58) (0.51)
Log employees per establishment change, 0.78 0.69 1,113
1936-1960
(0.21) (0.19)
Log sales per worker change, 1936-1960 1.34 1.19 1,113
(0.33) (0.29)
B. Employment structure
Agricultural employment-share change, -0.55 -0.47 1,113
1940-1960
(0.10) (0.09)
Self-employed-share change, 1940-1970 -0.15 -0.13 1,113
(0.03) (0.03)
Wage-worker-share change, 1940-1970 0.42 0.34 1,113
(0.08) (0.07)
C. Firm organization
Outside-headquarters-area indicator 0.19 0.16 129,807
(0.10) (0.08)
JPC mission count 0.20 0.18 112,084
(0.12) (0.11)

NotEes: The table reports coefficients on managerial inflows from 2SLS regressions with full controls. Outcomes and
periods follow Tables 2-5. Panel A covers service-sector establishments. Baseline establishment and output proxies come
from 1936 tax records; the employment totals used to construct baseline size and output per worker are from 1940. The
first column excludes ordinary teachers and police unless an explicit supervisory rank is recorded; the second column
includes these ordinary titles. Both retain administrative, technical, supervisory, owner, organizational, and nonmanual
railway occupations. Each regression also includes the production-worker inflow share, whose definition is unchanged.
Each managerial inflow is instrumented with its own corresponding family-registry exposure; the production-worker inflow
uses the same instrument in both columns. All inflows and instruments use the district’s 1940 labor force as denominator.
District regressions include the corresponding baseline outcome, log 1940 population density, the 1930 overseas-born
share, wartime buildings destroyed divided by 1950 population, median annual income overseas in thousands of yen, and
prefecture fixed effects. The outside-HQ regressions use the same 129,807 sample as Table 4, with headquarters-district
and prefecture-by-year fixed effects and Post interactions with the full controls, including the district’s 1938 outside-HQ
share. JPC regressions use the full controls in Table 5. Samples are identical across definitions for each outcome. Shares
enter as fractions; district log outcomes, the outside-HQ indicator, and mission counts retain their stated units. Standard
errors clustered by district or headquarters district are in parentheses. The Kleibergen—Paap rk Wald statistics range from
27.4 to 51.4 for the narrower definition and from 25.1 to 48.0 for the broader definition.

Excluding ordinary teachers and police preserves the signs and significance levels of every
reported result. In Panels A and B, the coefficients remain positive for establishment counts,
employees per establishment, sales per worker, and wage employment, and negative for
agriculture and self-employment. All six are significant at the 1-percent level under both
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definitions. In Panel C, the outside-headquarters coefficient is 0.193 under the narrower
definition and 0.157 under the baseline definition, both significant at 5%. The JPC mission-
count coefficient is 0.205 and 0.182, respectively, and remains less precisely estimated, with
significance at the 10-percent level under both definitions.

The comparison supports robustness to this classification choice but does not establish
supervisory responsibility for every worker in the remaining category. It also does not identify
the separate effects of teachers and police.

C.7 Establishment Growth and Employment Status Across Control Sets

I add controls sequentially to assess whether the estimated effects of managerial inflows are
sensitive to overseas ties in 1930, wartime recovery, or returnees’ broader human capital.
These factors could affect postwar growth and be correlated with family-registry exposure.
Tables A17 and A18 show how the establishment-growth and employment-status estimates
change as the corresponding controls enter.

To make the columns comparable, I hold each outcome’s 1,113-district sample, inflow
definitions, instruments, fixed effects, and clustering fixed. All columns estimate the main
2SLS specification with managerial and production-worker inflows entering jointly. Column
1 includes the corresponding baseline outcome, log 1940 population density, and prefecture
fixed effects. Column 2 adds the 1930 overseas-born share to account for overseas ties in
1930, and Column 3 adds wartime destruction to account for differences in recovery. Column
4 adds median annual income overseas as a proxy for broader human capital and reproduces
the main estimates.
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TaBLE Al7: Service Establishment Growth Across Control Sets (IV)

A. Log establishment-count change, 1936-1960

€Y} (2) 3 4
Managerial inflow share 1.94 1.92 1.88 1.88
(0.51) (0.51) (0.51) (0.51)
Production-worker inflow share -0.55 -0.53 -0.63 -0.63
(0.94) (0.94) (0.93) (0.93)
Kleibergen—Paap rk Wald statistic 37.05 37.05 37.10 37.03
B. Log employees per establishment change, 1936-1960
€3] (2) 3 (C))
Managerial inflow share 0.68 0.69 0.69 0.69
(0.18) (0.19) (0.19) (0.19)
Production-worker inflow share -0.24 -0.21 -0.22 -0.23
(0.36) (0.37) (0.37) (0.37)
Kleibergen—Paap rk Wald statistic 35.90 35.94 35.91 35.85
C. Log sales per worker change, 1936-1960
€)) 2 ©)] @
Managerial inflow share 1.17 1.18 1.19 1.19
(0.28) (0.29) (0.29) (0.29)
Production-worker inflow share 0.22 0.27 0.22 0.22
(0.52) (0.53) (0.53) (0.53)
Kleibergen—Paap rk Wald statistic 35.97 36.01 35.98 35.91
Observations 1,113 1,113 1,113 1,113
Prefecture fixed effects v v v v
Log density, 1940 v v v v
Baseline outcome or proxy v v v v
Overseas-born share, 1930 v v v
War destruction v v
Median repatriate income v

NortEs: District-level 2SLS for service-sector establishment outcomes, using the samples and outcomes in Table 2.
Outcomes are changes from baseline to 1960 in log establishments, log employees per establishment, and log sales per
worker. Baseline establishment and output proxies come from 1936 tax records; the employment totals used to construct
baseline size and output per worker are from 1940. Each regression includes both managerial and production-worker
inflow shares, instrumented with their corresponding registry exposures, using the 1940 labor force as denominator.
Shares enter as fractions; 0.01 times a coefficient gives the log-point effect of a one-percentage-point inflow increase.
Column 1 includes the corresponding baseline outcome proxy, log 1940 population density, and prefecture fixed effects.
Column 2 adds the 1930 overseas-born share; Column 3 adds wartime buildings destroyed divided by 1950 population;
Column 4 adds median annual income overseas in thousands of yen and reproduces the main estimates. Samples are fixed
across columns. District-clustered standard errors are in parentheses.

The estimates for service-sector establishments change little across the control sets (Ta-

ble A17). From Columns 1 to 4, the coefficients change from 1.937 to 1.881 for establishment
counts, 0.683 to 0.689 for employees per establishment, and 1.173 to 1.189 for sales per
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worker. All three remain positive and significant at the 1-percent level in every column.
Production-worker coefficients remain statistically insignificant.

TaBLE A18: Employment Status Across Control Sets (IV)

A. Self-employed share change, 1940-1970

€3] (2) €))] 4
Managerial inflow share -0.13 -0.13 -0.13 -0.13
(0.03) (0.03) (0.03) (0.03)
Production-worker inflow share 0.17 0.17 0.16 0.16
(0.06) (0.06) (0.06) (0.06)
Kleibergen—Paap rk Wald statistic 36.12 36.15 36.12 36.05
B. Wage-worker share change, 1940-1970
€3] (2) €)] €]
Managerial inflow share 0.35 0.35 0.34 0.34
(0.07) (0.07) (0.07) (0.07)
Production-worker inflow share -0.25 -0.24 -0.24 -0.24
(0.15) (0.15) (0.15) (0.15)
Kleibergen—Paap rk Wald statistic 36.24 36.34 36.31 36.24
Observations 1,113 1,113 1,113 1,113
Prefecture fixed effects v v v v
Log density, 1940 v v v v
Baseline outcome or proxy v v v v
Overseas-born share, 1930 v v v
War destruction v v
Median repatriate income v

Nortes: District-level 2SLS for the same 1,113 districts and employment-status outcomes as Panel B of Table 3. Outcomes
are changes in self-employment and wage-worker shares from 1940 to 1970. Each regression includes both managerial
and production-worker inflow shares, instrumented with their corresponding family-registry exposure shares. Inflows and
instruments use the district’s 1940 labor force as denominator. Inflow, instrument, and employment shares enter as
fractions; coefficients give percentage-point outcome changes per percentage-point inflow increase. The four control sets
follow Table A17, with the corresponding 1940 employment-status share included in every column. Each outcome’s sample
is held fixed across columns. District-clustered standard errors are in parentheses.

The estimated shift from self-employment toward wage work is also stable across the
control sets. In Table A18, the managerial coefficient on the self-employed share changes from
—0.127 to —0.125 between Columns 1 and 4, while the wage-worker coefficient changes from
0.346 to 0.345. Both remain significant at the 1-percent level in every column. Production-
worker inflows remain positively associated with self-employment at the 1-percent level,
while their wage-worker coefficients are not statistically distinguishable from zero.

The stability of the managerial coefficients across both tables reduces concern that the
estimates are driven by these measured differences. It does not establish that the instruments
are unrelated to unobserved determinants of postwar growth.
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C.8 Sectoral Reallocation Across Control Sets

I add controls sequentially to assess whether the estimated sectoral reallocation is sensitive to
overseas ties in 1930, wartime recovery, or returnees’ broader human capital. These factors
could be correlated with registry exposure and with changes in local employment structure.
Table A19 shows how the estimates for agriculture, manufacturing, and services change as
the corresponding controls enter.

To isolate sensitivity to the controls, I estimate equation (A8) by 2SLS for each sector and
column using the same 1,113 districts. Here, Yy, is the sector’s employment share in year t,
and c indexes the control set. Panels A—C of Table A19 report changes from 1940 to 1960 in
agriculture, manufacturing, and services. Managerial and production-worker inflows enter
jointly and are instrumented with their corresponding registry exposures. Their definitions
and district-level clustering are fixed across columns.

The four columns separate sensitivity to overseas ties, wartime recovery, and broader
human capital. In Column 1, X, . contains the sector’s 1940 employment share and log 1940
population density; prefecture fixed effects, j1,(q)., enter every column. Column 2 adds
the 1930 overseas-born share, and Column 3 adds wartime destruction. Column 4 adds
median annual income overseas as a proxy for broader human capital and reproduces the
main estimates.

The shift out of agriculture and toward services changes little across the control sets.
Between Columns 1 and 4, the managerial coefficient for agriculture moves from —0.468 to
—0.466, while the service coefficient remains 0.363. Both are significant at the 1-percent
level in every column. The manufacturing coefficient changes from 0.095 to 0.094 and
remains significant at 10%, but not at 5%, throughout. Production-worker inflows retain a
negative service-share coefficient, significant at 5%, while their agriculture and manufacturing
coefficients remain statistically insignificant.

The clearest evidence is therefore for reallocation from agriculture toward services, with
less precise evidence for manufacturing. Stability across the included controls supports this
pattern but does not rule out confounding by unobserved district characteristics.

C.9 Mission Attendance Across Control Sets

I add controls sequentially to assess whether the estimated effect of managerial inflows on
JPC mission attendance is sensitive to overseas ties in 1930, wartime recovery, or returnees’
broader human capital. These district characteristics could predict both registry exposure
and firms’ participation in overseas study missions. Table A20 compares the estimates as the
corresponding controls enter.

To keep the comparison focused on the controls, I use the same postwar firm-level 2SLS

94



Yi,1960 — Y4,1940 = Pm,cMa + Bp,cPa + X Te + Hp(a),c + Edc- (A8)

TAaBLE A19: Sectoral Reallocation Across Control Sets (IV)

A. Agricultural employment share change, 1940-1960

(€h) (2) 3) @
Managerial inflow share -0.47 -0.47 -0.47 -0.47
(0.09) (0.09) (0.09) (0.09)
Production-worker inflow share 0.02 0.02 0.01 0.01
(0.17) (0.17) (0.17) (0.17)
Kleibergen—Paap rk Wald statistic 36.05 36.09 36.05 35.99
B. Manufacturing employment share change, 1940-1960
(€h) (2) (3) 4
Managerial inflow share 0.10 0.09 0.09 0.09
(0.06) (0.06) (0.06) (0.06)
Production-worker inflow share 0.21 0.22 0.22 0.22
(0.14) (0.14) (0.14) (0.14)
Kleibergen—Paap rk Wald statistic 36.11 36.14 36.10 36.04
C. Service employment share change, 1940-1960
(€h) (2) 3 @
Managerial inflow share 0.36 0.36 0.36 0.36
(0.06) (0.06) (0.06) (0.06)
Production-worker inflow share -0.24 -0.24 -0.23 -0.24
(0.09) (0.09) (0.09) (0.09)
Kleibergen—Paap rk Wald statistic 36.15 36.22 36.18 36.12
Observations 1,113 1,113 1,113 1,113
Prefecture fixed effects v v v v
Log density, 1940 v v v v
Baseline outcome or proxy v v v v
Overseas-born share, 1930 v v v
War destruction v v
Median repatriate income v

NortEs: District-level 2SLS. Outcomes in Panels A-C are the 1940-1960 changes in agriculture, manufacturing, and service
employment shares. Each regression includes both actual inflows, My and Py, instrumented with Z]d” and Zg . Actual inflows
assign managerial-experience and production-worker repatriates by first postwar address; instruments assign them by
family-registry locations on August 15, 1945. Both use the district’s 1940 labor force as denominator. All shares enter as
fractions; coefficients measure percentage-point outcome changes per percentage-point inflow increase. Every column
includes the sector’s 1940 employment share, log 1940 population density, and prefecture fixed effects. Column 2 adds the
1930 overseas-born share; Column 3 adds wartime buildings destroyed divided by 1950 population; Column 4 adds
median annual income overseas in thousands of yen and reproduces the main estimates. Samples are fixed across columns.
District-clustered standard errors are in parentheses.
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specification as Table 5. Every column retains the same 112,084 firm records and the number
of missions recorded for each firm in 1955-1965 as the outcome. Managerial and production-
worker inflows enter jointly and are instrumented with their corresponding family-registry
exposures in the headquarters district. Inflow definitions, instruments, prefecture fixed
effects, and headquarters-district clustering are fixed across columns.

Each column retains the earlier controls as another potential source of confounding is
added. Column 1 controls for log 1940 population density and prefecture fixed effects.
Column 2 adds the 1930 overseas-born share, and Column 3 adds wartime destruction.
Column 4 adds median annual income overseas as a proxy for broader human capital and
reproduces the main estimate.

TaBLE A20: JPC Mission Attendance Across Control Sets (IV)

A. JPC mission count, 1955-1965

(D 2) 3) @

Managerial inflow share 0.14 0.18 0.18 0.18

(0.10) (0.11) (0.11) (0.11)
Production-worker inflow share -0.40 -0.48 -0.48 -0.49

(0.24) (0.24) (0.24) (0.24)
Kleibergen—Paap rk Wald statistic 24.56 24.59 25.10 25.09
Observations 112,084 112,084 112,084 112,084
Prefecture fixed effects v v v v
Log density, 1940 v v v v
Overseas-born share, 1930 v v v
War destruction v v
Median repatriate income v

Notes: Firm-level 2SLS for the same 112,084 firm records and 1955-1965 mission-count outcome as Table 5. Each
regression includes both managerial and production-worker inflow shares, instrumented with their corresponding
family-registry exposure shares, using the headquarters district’s 1940 labor force as denominator. Every column includes
log 1940 population density and prefecture fixed effects. Column 2 adds the 1930 overseas-born share; Column 3 adds
wartime buildings destroyed divided by 1950 population; Column 4 adds median annual income overseas in thousands of
yen. Samples are fixed across columns. Headquarters-district-clustered standard errors are in parentheses.

Accounting for overseas ties in 1930 produces most of the change in the managerial
estimate. The coefficient rises from 0.139 (standard error 0.102) in Column 1 to 0.182
(0.107) in Column 2 and remains 0.182 in Columns 3 and 4. The Column 1 estimate is
not statistically significant, while Columns 2-4 reject zero at 10%, but not at 5%. The
production-worker coefficient moves from —0.397 to —0.481 when the overseas-born share
enters and is —0.485 with the full controls; it is significant at 5% in Columns 2—4.

The comparison provides suggestive evidence of greater mission attendance once overseas
ties in 1930 are accounted for, with little further change from destruction or income controls.
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The outcome records participation in management training and does not directly establish
adoption of the practices studied.

C.10 Total Repatriate Inflow

I combine managerial and production-worker inflows to examine what a single measure
of their combined size reveals about economic change. This provides a benchmark for the
main regressions, which allow the two occupational groups to have different effects. The
combined measure covers these two baseline groups and imposes the same coefficient on
each, so it cannot identify a separate managerial contribution.

For the district regressions, I define T; = My + P¢ and instrument it with Z, = Z + ZJ,
the sum of the corresponding family-registry exposure shares. Both shares use the district’s
1940 labor force as denominator. I estimate equation (A9) by 2SLS using each outcome’s
main 1,113-district sample and full control set. The controls include the baseline outcome
or proxy, log 1940 population density, the 1930 overseas-born share, wartime destruction,
and median annual income overseas. Every regression includes prefecture fixed effects and
district-clustered standard errors.

The combined inflow predicts growth of service-sector establishments and reallocation
toward nonagricultural wage work. In Table A21, a one-percentage-point increase raises
establishment counts by approximately 1.22%, employees per establishment by 0.45%, and
sales per worker by 0.93%. It reduces the agriculture employment share by 0.34 percentage
points and increases manufacturing and service shares by 0.13 and 0.21 points, respectively.
The self-employment share falls by 0.05 points, while the wage-worker share rises by 0.19
points. All eight district estimates are statistically significant at the 5-percent level.

The firm regressions examine whether the combined inflow also predicts spatial expansion
or JPC mission attendance. Panel A of Table A22 uses the same 129,807 records and full
controls as Column 4 of Table 4. Panel B uses the same 112,084 firm records and 1955-1965
mission-count outcome as Table 5. Total inflow and its summed registry instrument are
assigned to the headquarters district; the table note reports the controls and fixed effects for
each specification.

The firm-level estimates provide weaker evidence than the district results. In Table A22,
the outside-headquarters-city coefficient is 0.086 (standard error 0.051), significant at
10% but not at 5%. A one-percentage-point increase in combined inflow implies a 0.086-
percentage-point increase in the probability of outside-HQ operation. The mission-count
coefficient is 0.023 (0.048) and is not statistically significant.
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AY; = ﬂTTd + X:il“ + Hp(d) + &4, Tq = Mg + Pg. (Ag)

TaBLE A21: Total Repatriate Inflow, Establishment Growth, and Employment Structure (IV)

Kleibergen—Paap
Outcome Total inflow Observations rk Wald statistic

A. Service establishment growth

Log establishments change, 1936-1960 1.22 1,113 281.97
(0.37)
Log employees per establishment change, 0.45 1,113 289.00
1936-1960
(0.10)
Log sales per worker change, 1936-1960 0.93 1,113 288.76
(0.16)
B. Employment structure
Agriculture employment-share change, -0.34 1,113 271.46
1940-1960
(0.06)
Manufacturing employment-share change, 0.13 1,113 268.63
1940-1960
(0.04)
Service employment-share change, 0.21 1,113 283.14
1940-1960
(0.03)
Self-employed-share change, 1940-1970 -0.05 1,113 261.00
(0.02)
Wage-worker-share change, 1940-1970 0.19 1,113 263.73
(0.04)

Notes: District-level 2SLS estimates of equation (A9). Total inflow sums the baseline managerial-experience and
production-worker groups, assigned by first postwar address and divided by the district’s 1940 labor force. The instrument
sums their corresponding August 15, 1945 family-registry exposure shares with the same denominator. Outcomes and
samples follow Tables 2 and 3. The establishment outcomes are changes from baseline to 1960 in log establishments, log
employees per establishment, and log sales per worker in the service sector. Baseline establishment and output proxies
come from 1936 tax records; the employment totals used to construct baseline size and output per worker are from 1940.
Every row includes the outcome’s baseline level or proxy, log 1940 population density, wartime buildings destroyed divided
by 1950 population, median annual income overseas in thousands of yen, the 1930 overseas-born share, and prefecture
fixed effects. The inflow and instrument enter as fractions. For log outcomes, 0.01 times a coefficient gives the log-point
effect of a one-percentage-point inflow increase; for employment shares, the coefficient gives the percentage-point effect.
District-clustered standard errors are in parentheses.
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TaBLE A22: Total Repatriate Inflow, Spatial Expansion, and Management Training (IV)

Kleibergen—Paap
Outcome Total inflow Observations rk Wald statistic

A. Spatial expansion, 1938-1970

Outside-headquarters-city indicator 0.09 129,807 543.03
(0.05)
B. Management training, 1955-1965
JPC mission count 0.02 112,084 344.81
(0.05)

NotEs: Firm-level 2SLS using the same samples and full controls as Column 4 of Table 4 for spatial expansion and Table 5
for mission attendance. Total inflow and its instrument sum the baseline managerial and production-worker inflow shares
defined in Table A21, assigned to the headquarters district. Panel A uses 129,807 from repeated directory cross sections in
1938 and 1970, without firm links; source-specific coding is described in Appendix B.5. Post, equal to one in 1970,
interacts with total inflow and its summed registry instrument. Controls are headquarters-district and prefecture-by-year
fixed effects and Post interactions with log 1940 population density, the district’s 1938 outside-HQ share, the 1930
overseas-born share, wartime destruction, and median annual income overseas. Panel B uses 112,084 firm records and
counts JPC missions in the 1955-1965 source. It includes prefecture fixed effects, log 1940 population density, wartime
destruction, median annual income overseas, and the 1930 overseas-born share. Destruction is recorded buildings
destroyed divided by 1950 population; income enters in thousands of yen. Shares enter as fractions: a
one-percentage-point inflow increase changes mission count by 0.01 times the coefficient, and the outside-city probability
by the coefficient in percentage points. Headquarters-district-clustered standard errors are in parentheses.

C.11 Other Channels

I examine universities, transportation facilities, and patenting to assess whether managerial
inflows also changed other potential sources of local growth. An expansion of higher educa-
tion, transport infrastructure, or recorded innovation could contribute to the firm growth
and employment reallocation documented in the main results. These tests use the baseline
occupational groups and their corresponding family-registry instruments.

The university and transportation regressions measure whether facilities became more
abundant relative to the local population. I estimate equation (A10) by 2SLS using 1,106
districts observed at ten-year intervals: 1930-1980 for universities and 1930-1970 for
transportation. Table A23 reports the results.

Yar = Pu (Mg X Post;) + Bp (Pqg X Post;) + ag + A + pip(a),c + 1 (Post; X Bg) + &g, (A10)

Both inflows enter jointly, so the managerial coefficient holds production-worker inflows
fixed. In equation (A10), My and P, are the baseline inflow shares defined in equation (2),
Post; equals one from 1950 onward, and By is the 1930 overseas-born share. The outcome
Y4 counts universities or railway stations and highway exits per 10,000 contemporaneous
residents. The controls are district, year, and prefecture-by-year fixed effects and Post
interacted with By. I instrument both inflow interactions with the corresponding family-
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registry exposure shares, Zg” and ZdP , interacted with Post. Standard errors are clustered by
district.

TaBLE A23: Repatriate Inflows, Universities, and Transportation (IV)

Universities Stations and highway exits
per 10,000 residents per 10,000 residents
1930-1980 1930-1970
o)) 2
Managerial inflow share -0.01 -7.12
(0.04) (2.37)
Production-worker inflow share 0.02 -5.07
(0.06) (5.61)
Observations 6,636 5,530
Kleibergen—Paap rk Wald statistic 36.67 36.66

Notes: District-year 2SLS estimates of equation (A10), using 1,106 districts observed every ten years in 1930-1980 for
universities and 1930-1970 for transportation. Outcomes are the numbers of universities and of railway stations and
highway exits per 10,000 residents, using contemporaneous population. Both inflows use the baseline occupational
classification and the 1940 labor-force denominator. Actual inflows are assigned by first postwar address. Each regression
includes both inflow shares interacted with Post, equal to one from 1950 onward, instrumented by the corresponding
August 15, 1945 family-registry exposure shares interacted with Post. Inflow shares enter as fractions, so
one-percentage-point effects equal 0.01 times the coefficients. The specification includes district, year, and
prefecture-by-year fixed effects and the interaction of Post with the 1930 overseas-born share. Standard errors clustered by
district are in parentheses.

The institutional estimates do not show an increase in facilities per resident. In Table A23,
the university coefficient is —0.007 (standard error 0.036) and is not statistically significant.
The transportation coefficient is —7.116 (2.371), significant at 1%, implying 0.071 fewer
stations and highway exits per 10,000 residents for a one-percentage-point inflow increase.
Because contemporaneous population is the denominator, this negative estimate does not
establish a decline in the absolute number of facilities. Facility counts also do not directly
measure education quality or transport capacity.

The patenting regressions test whether managerial arrivals increased recorded inventive
activity, measured by 1964-1970 patent applications per 10,000 members of the 1960 labor
force. I estimate equation (A11) by 2SLS; Table A24 reports the results.

P4,1970-1964 = PuMg + BpPq + X + 11,(q) + €4, (Al11)

The four-column sequence tests whether overseas ties in 1930, wartime destruction, or
broader repatriate human capital account for the patenting estimate. All columns retain
the same 1,113 districts, prefecture fixed effects y1,4), and log 1940 population density.
Columns 2-4 sequentially add the 1930 overseas-born share, war destruction, and median
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annual income overseas through Xj.

TaBLE A24: Repatriate Inflows and Patenting (IV)

Patents, 1964-1970
per 10,000 in the 1960 labor force

(€] () 3) )
Managerial inflow share -3.22 2.98 1.76 1.61
(12.98) (50.58) (51.36) (51.46)
Production-worker inflow share 85.60 127.99 137.07 123.04
(67.32) (111.35) (117.03) (120.41)
Observations 1,113 1,113 1,113 1,113
Kleibergen—Paap rk Wald statistic 36.16 36.19 36.16 36.09
Prefecture fixed effects v v v v
Log density, 1940 v v v v
Overseas-born share, 1930 v v v
War destruction v v
Median repatriate income v

NortEs: District-level 2SLS estimates of equation (A11) for the same 1,113 districts in all columns. The outcome is
1964-1970 patent applications per 10,000 members of the 1960 labor force. Each regression includes both managerial and
production-worker inflow shares, assigned by first postwar address and normalized by the 1940 labor force. Their
instruments are the corresponding August 15, 1945 family-registry exposures with the same definitions and denominator.
All columns include prefecture fixed effects and log 1940 population density. Columns 2—4 sequentially add the 1930
overseas-born share, war destruction, and median annual income overseas in thousands of yen. Destruction is buildings
destroyed divided by 1950 population. Inflows enter as fractions; one-percentage-point effects equal 0.01 times the
coefficients. District-clustered standard errors are in parentheses.

None of the four managerial coefficients in Table A24 is statistically significant. In Column
4, a one-percentage-point inflow increase implies 0.016 additional applications per 10,000
members of the 1960 labor force (95% confidence interval: [-0.994, 1.026]). This wide
interval does not establish an absence of innovation effects.
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D Theory

This appendix provides the derivations and proofs for the model in Sections 4 and 5. I derive
establishment labor demand and occupational choices and prove the results on geographic
expansion, average firm size, and wage employment. I then state the quantitative equilibrium
conditions and define firm employment and establishment counts.

D.1 Establishment Production and Labor Demand

This subsection derives establishment labor demand, optimal headquarters managerial input,
and firm profits. For the local input problem, fix a modern firm (d, z), an active destination r,
and firm-wide productivity A = A(M). The establishment sells the local homogeneous good
at price p;, so its revenue is Ry, = przAmgrLgr. Lety=a+pB<1.

Complementarity and Optimal Inputs. Conditional on managerial input m > 0, optimal
production employment is

o

:BprZA _
Peress = T

1
_ 1-p
LP(m; 2, A, p,,w?) = [ > ] m', Ym
wh

€ (0,1). (A12)

Managerial input therefore raises demand for production labor. Optimal inputs satisfy

R r R r
o dr _ wiw, B dr _ wf. (A13)
mgqr Lgr

Substituting these conditions into the revenue function gives

a B ﬁ
przA(ujLM) (ﬁp)] . (A14)

r wr

Rdr =

Variable profitis 75 = (1-y)Rg4,. Holding (z, A, pr, w?) fixed, the managerial-wage elasticities
of input demand are

dlogmg, _1—ﬂ <0,
dlogwM 1-y
logL
ol0gler ___a o, (A15)

Cheaper managerial services increase both inputs at an operating establishment. These
conditional responses do not determine average employment per establishment in equilibrium,
where entry, locations, wages, output prices, and managers’ skill composition can change.
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Optimal Headquarters Input and Firm Profits. Choosing headquarters input determines
how firm revenue and labor demand scale with entrepreneurial skill. Assume A(M) = AgM",
with Ag,n > 0 and y + n < 1. Hold wages and output prices positive and finite, and fix an
establishment network S C {1, ..., D} containing headquarters d. Let R4(2, M;S) = 3 cs Rar
denote total firm revenue conditional on M and Fy5 = Yres\(d} far its fixed operating costs.

Define )
a BTy
a B
Bys = Aol =] | .
5= 2,7 °(w£Vf) (wf)]

res
This is independent of skill. Summing optimized establishment revenues in equation (A14)

gives
1
Ra(z, M;S) = BagzT7 MT.

After choosing local inputs, the firm therefore solves
11
max {(1 —¥)BaszTV M7 —w,; M — Fds} .
M=>0

Headquarters input raises revenue at every establishment, so its first-order condition depends
on total firm revenue. Denote optimal headquarters input by M4(z;S) and the resulting
revenue by R;(z;S). The condition is

nRa(z;S)

_ nRa(z;S)
Mq(z;S) Mo

d

wy, Mqy(z;S) =

Substituting this choice into total revenue and raising both sides to 1 — y yields

w

n
_ 1-y_[nRa(2;S)
Ra(s;5)'7 = plys [ TRUES )
d
; n
_y— 1-
Rq(z;8)17r =B, (— z.

M
d

Optimized revenue is therefore

e = ———. (Al6)
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Optimized firm profits subtract local labor costs, headquarters costs, and fixed operating
costs from revenue. The first-order conditions imply that local labor costs equal yR4(z; S)
and headquarters costs equal nR;(z; S). Thus,

Ma(z;8) = (1 -y —n)Ra(z;S) — Fas = Kgsz*™* — Fys,
where K45 > 0 is independent of skill. The firm chooses its establishment network to obtain

Mf(z) = max Kgsz® — Fyg)} .
d( ) S:deSc{1,...,D} { ds dS}

For a fixed network, the local input conditions and the headquarters condition imply that

all labor inputs also scale with z%. This scaling applies to revenue and surplus before fixed

operating costs.

Finite Firm Choices and Aggregate Outcomes. The skill-scaling result identifies a sufficient
restriction for finite aggregate factor demands. The condition y + 1 < 1 ensures finite optimal
inputs at positive finite wages and output prices. Since factor demands for a fixed network
scale with z°¢, the Pareto restriction v > ez makes the relevant skill moment finite. There
are finitely many possible networks, so allowing firms to choose their locations preserves
this bound. These restrictions apply to the quantitative model with n = 0.10 and estimated
Ag > 0.

D.2 Headquarters Practices and Geographic Expansion

A lower managerial wage in the headquarters district reduces the cost of both headquarters
services and managerial input at the local establishment. The following result holds pro-
duction wages, output prices, managerial wages in other districts, and establishment costs
fixed.

Proposition 2 (Managerial wages and geographic expansion). Fix a firm’s skill, production
wages, output prices, establishment costs, and managerial wages outside its headquarters district
d. Let My (wé‘f ) and Ny (wfi” ) denote its optimal headquarters input and establishment count. If
0 <w <wl, then

Ma(@Y) = Ma(w}),  Na(@) = Na(w}). (A17)

Proof. Fix a modern firm headquartered in district d with productivity z, and define y = a + .
The solution to the local input problem in equation (5) implies

70 (2, Mg) = 7%, (2)A(Mg)™,  es= > 0, (A18)
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where 79 () > 0 depends on local wages and output prices but not on M. At the headquarters
establishment, 79,(z) = C4(z)(w})~**, where C4(z) > 0 is independent of w'. For My > 0,

ors (2, Mg) _, A’ (My)
oMy Y A(My)

m,.(z,Mg) > 0. (A19)

Holding the other wages, output prices, and establishment costs fixed, profits before
paying for headquarters services are

B4(M; wfiw) = Cyq (z)(wéw)_“gAA(M)gA + Z max{r; (z, M) - far,0}.
r#d

The first term is variable profit at the headquarters establishment, where f;; = 0. Profits in
other destinations depend on w' only through the choice of M.
Let M = My(w!) and M = My(w¥). Global optimality gives

B4(M; wév’) - wf}’IM > By4(M; wg/[) - wg/ll\z,

By(M;wl) — wi'M > Bq(M; W) — wi'M.
Adding the inequalities yields

Ca(z) [(@)) ™ — (wiH ™| [AM)™ — A(M)™]
+ Wi - @ (M - M) > 0.

The coefficient on the first difference is positive, and A is increasing. If M < M, the first term
is nonpositive and the second is strictly negative, contradicting the inequality. Hence M > M.
Since wages and output prices in other districts are unchanged, operating profit weakly rises
in every remote destination. The entry rule implied by equation (6), with equality assigned
to nonentry, gives bg,(z, M) > bg(z, M) for every r # d. The headquarters establishment is
present under both choices. Summing the location indicators proves the weak increase in
establishment count. ]

D.3 Occupational Sorting and Qualification

This subsection proves Lemma 1.

Proof of Lemma 1. Fix positive district wages and output prices and finite optimized firm
profits. Conditional on headquarters input and an establishment network, optimizing local
inputs gives income of the form Cz!/(1=*=#) _ F where € > 0 and F > 0 do not depend on
skill; this follows from equation (A14). Maximizing over headquarters input and networks
preserves convexity and monotonicity, so l'[dE(z) is convex and nondecreasing, and strictly
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increasing wherever profits are positive. A fixed positive headquarters input with only
the headquarters establishment gives a feasible payoff that eventually exceeds the linear
managerial income because 1/(1 —a - ) > 1.

The first COIldlthIl of the lemma implies z/ = pg/wY > 2. The second 5 (z5™) < pq,
implies a unique z* ’ Es b y M at which entrepreneur1a1 income reaches py. At 27 d , management
pays wl'zlE > pg = 5 (24F). The difference IT5 (2) — w!'z is convex, negative at both z/™ and

zhF, and eventually positive. It therefore has a unique zero zM E and is negative on
(zPM ME) Hence 20 < zdpM < zdpE < zfin < 0.
Below z/™, neither management nor entrepreneurship exceeds the common production-

d d

work and self-employment payoff. Between z/™

, entrepreneurship pays the most. Workers without managerial

and z'¥, management pays more than
either alternative; above z}'*

qualification choose between the common payoff and entrepreneurship, switching at z7%. O

Occupational Shares. The shares used in Section 4.4 aggregate occupational choices within
each population group.

Let O = {P,T,M,E} and Oy = {P,T, E} be the available occupations when Q = 1 and
Q =0, respectively. Let VdQ (z) denote the highest available occupational income, as defined
in equations (8) and (9). For o € Oq, define

Z2 = {z:Vi(z) =Vi(2)}. (A20)

For each qualification status Q, let a(?d (z) denote the fraction choosing occupation o. These
nonnegative fractions sum to one over available occupations and are zero when z ¢ Zgi.
When the maximizing occupation is unique, its fraction is one. When production work and
self-employment tie, their fractions accommodate production-labor demand. Fractions at
any other payoff ties have no aggregate effect if those ties have zero mass under G.

The group-g share choosing occupation o € {P, T, E} is

094(2) = qg(2)ay (%) + [1 = qg(2)]ay(2). (A21)
For management, only qualified individuals can enter, so

034 (%) = 4g(2)ayy4(2). (A22)

D.4 Managerial Qualification and Average Firm Size

This subsection proves Proposition 1. Consider the single-district benchmark without agri-
culture, with population one, no operating cost, and the nonagricultural price normalized
to p = 1. Residents consume only the nonagricultural good. Production work and tradi-
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tional self-employment then pay V¥ = V' =1, and positive traditional self-employment pins
the production wage at w” = 1. SKills follow G(z) = 1 — 27 for z > 1, which normalizes
zo0 = 1. Repatriates with managerial experience are qualified, gr(z) = 1, and make up a share
sg € (0, 1) of the population, so the qualified share at skill z is

q(z,sr) =sr + (1 = sr)qn(2),

where qy is continuously differentiable, 0 < qy(2) < 1, and q},(2) > 0. The result is local to
an equilibrium with occupational cutoffs 1 < 2"M < gPE < gME,

Firm profits and occupational choice. With A(M) = ApM" and n + « + B < 1, a modern
entrepreneur of skill z chooses headquarters management M, establishment management m,
and production labor L to maximize zAoM"m*L? — w™ (M + m) — L. The first-order conditions

imply
7 (z, wM) = K(w")™92¢, L(z) = bx(z,w™), wM[M(z) + m(2)] = an(z, wM),

where ¢ = 1-(n+a+p), (a,b, &) = (n+a, B,1) /1, and K = [Agn"a®BP]Y/¥ > 0. Here ¢ equals
¢g in equation (A16), and v > ¢ > 1. Managerial inputs are measured in efficiency units,
whereas L is production-worker headcount. The cutoffs solve wMz"™ = 1, w(2PE,wM) = 1,

and m(zME wM) = wMzME | 50

1 1/(e-1)
PM 1 2PE — (WM)a fe ME _ (wM)a+1 ‘
K ’ K '

Qualified individuals manage on (2", 2ME) and become modern entrepreneurs above z"£;
unqualified individuals become modern entrepreneurs above z"f. Below their entry cut-
offs, individuals are indifferent between production work and traditional self-employment.
Figure 5 illustrates these cutoffs and the link between profits and production hiring.

Aggregates. Write q = q(z,sg) and 7 = m(z, wM). Aggregate modern entrepreneurial profit,
managerial payroll, and manager headcount are

ZME oo oME ME
X:/ (1—q)7rdG+/ 7 dG, Y:/ wMzqdaG, NM:/ qdG.
2PE 4ME 2PM zPM

Summing firms’ first-order conditions gives production employment and managerial-market
clearing:
Np = bX, Y = aX. (A23)
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Let £ = logw™. Partial derivatives hold the other element of (sg, £) fixed, while primes denote
equilibrium derivatives with respect to sg.
Two objects shorten the proofs. The first is the managerial premium

Q(z) = wMz — max{1, n(z, w")},

which is continuous, positive on (z"M, 2™£) and zero at 2" and zM£. Its log-wage derivative
is 9,Q = wMz + ar 1{z > 2} > 0. The second is Xg = /;E) ndG =v(zPE)™" /(v - ¢), the profit
that would accrue if every worker above z"F were an entrepreneur, so that X = Xo— /Z iEME qm dG.
On (zPM, 2ME) | 20 (2) = wMz — emr 1{z > 2"F} because zm, = exr. Integrating zQ’q by parts
against dG = vz~ 1dz, with no boundary terms because Q(z"M) = Q(z"F) = 0, therefore

gives
ME

Y +eX =eXp + /Z Q(2) [Vq(z, SR) — 2q5(2, sR)] dG(2), (A24)

where g, = (1 —sg)qy > 0. Because managerial pay is linear in skill and profit has skill
elasticity €, Y + €X is the aggregate return to a proportional increase in all skills.

Lemma 2 (Production-worker employment). A marginal increase in managerial qualifica-
tion lowers the managerial wage and increases aggregate production-worker employment and
managerial payroll: " <0, N, >0, and Y’ > 0.

Proof. At a fixed managerial wage, greater qualification raises Y and lowers X, because
some workers who would otherwise become modern entrepreneurs become managers. At
fixed qualification, a higher managerial wage raises Y and lowers X. Differentiating Y = aX

therefore gives
95 (Y —aX)

20(Y —aX)

It remains to show that the cheaper managers expand modern production by more than

¢ = 0.

the entrepreneurial activity lost to management. In equation (A24), neither Xp nor Q depends
on sg, and 9, [vq — zq;] = v(1 - qn) + 2q};, SO

ME

95, (Y + €X) = / Q [v(1-qn) +2qy| dG > 0.
ZPM

For the wage response, Xg is proportional to (w™)~®/¢, so 9,(eXo) = —avXo, and moving the
ME

cutoffs has no first-order effect because Q vanishes at z" and zME. Using /Z ., 9:QqdG =

Y +a(Xp — X),

ZME

(Y +eX)=v(Y —aX) — / 3¢ Q 2q, dG,

oPM

which is nonpositive at an equilibrium, where Y = aX. Along the equilibrium, Y+&X = (a+¢)X,
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SO
(a+ &)X =05,(Y +€X) +3,(Y +eX) ¢’ > 0.

Hence X’ > 0, and equation (A23) gives N, =bX’ > 0 and Y’ = aX’ > 0. |

Lemma 3 (Manager headcount). A marginal increase in managerial qualification increases
the number of employed managers: N;, > 0.

Proof. Letr = fz iZE wMzdG/[G(zMF) — G(2P™)] denote mean potential managerial pay on the
management interval at the initial equilibrium, so that 1 < 7 < w™zME and hold 7 fixed. It
suffices to show Y’ —7N;, < 0, since then N;, > Y'/r > 0 by Lemma 2.

At a fixed wage, the newly qualified workers are concentrated at low skills, where pay is
below 7. Because wMz — 7 is increasing and integrates to zero over (z"M, zME) while 1 — qy is
nonincreasing, Chebyshev’s inequality gives

ZME

95, (Y — FNy) = / (wMz - 7)(1 - q) dG < 0.

oP.

PM

A lower wage reduces pay for all managers and moves both cutoffs, with 9,2 = —z"™ and

9pzME = 2ME(q + 1) /(e — 1). Differentiating,

(Y —=Ny) =Y —v(F — 1)g(z"™) (") + %(wMZME —7) q(zMF) (MF) .
The last term is positive. For the first two, q(z) > q(z"™) on (2™, zME) and the Pareto moment
/Z}Z,M wMzdG = V_Ll((sz)_V — wMZME (zME)™) give
Y —v(F - D)g(z"™) (z"™) 7" 2 q(z"") [F((z"M) 7" = (zME) ") —v(F - 1) (") "]

=vq (™M) (WMME - 7) (2MF) Y > 0.
Hence 3,(Y — FNy;) > 0, and with ¢’ < 0,
Y — N/, = 85, (Y — FNy) + 9¢(Y — FNy) € < 0.
O

Proof of Proposition 1. Average firm size and wage employment. Each traditional or modern
entrepreneur owns one firm. With population one, the number of firms is F = Ny + Ny =
1—-Np—Ny;, so Lemmas 2 and 3 give F' = —(N, +N,,) < 0. Average persons per firm, including
owners and counting traditional businesses as firms, is n = 1/F, so n’ = (N, + N},) /F? > 0.
The production-worker share Np, the wage-employment share Np + Nj;, and average hired
employees per firm, n — 1, also increase.
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Traditional self-employment. Since Ny = 1 — Np — (Ny + Ng) and Ny, > 0, it suffices to show
(Ny+Ng)” > 0. Managers and modern entrepreneurs together consist of the qualified workers
PE
on (2™M, zPE) and all workers above 2", so Ny, + Np = fZ,Z,M qdG + ()™, On ("M, 2ME),
PE ME
wMz —m1{z > 2”2} =Q + 1{z < z"E}, s0 Y + X = Xp +/;M qdG +/;M q Q dG. Multiplying by
v, using v(27F) " = (v - £)Xo, and subtracting equation (A24) gives

ME

VINy+Ng) = -1)Y+ (v —e)X — / Q 2q,dG.
ZPM

The integral weakly falls: the premium Q > O narrows at every skill because 9,Q > 0 and
t’ <0, zq; = (1 —sr)zqy > 0 weakly falls with s, and the moving cutoffs contribute nothing
because Q(z"M) = Q(zMF) = 0. With v > ¢ > 1 and Lemma 2,

V(Ny +Ng) > (v-1)Y' +(v-¢)X >0.

Hence N7 = —=Nj, — (Ny + Ng)’ < 0. O

D.5 Quantitative Firm Choices and Equilibrium Accounting

This subsection states firm choices and equilibrium conditions for the quantitative model in
Section 5.1, with smooth occupational choice.

Headquarters Practices and Firm Choices. Headquarters managerial input raises produc-
tivity according to
A(M) = AgM", M >0, Ap>D0. (A25)

Each modern firm operates its headquarters establishment and chooses whether to open
one establishment in each other destination. Operating costs fy, are paid in the agricultural
numéraire, with f33 = 0. Maximized profit is

D

k() = max bar |74 (2, M) — —uwMMm}. (A26)

d( ) M0, bde{O,l}D{ — dr [ d,»( ) fdr] d }
baa=1 =

Here 7§ (2, M) = (1 — a — B)Ra4r(2, M) uses the optimized revenue in equation (A14), with

A = A(M). For a given M, a remote establishment operates when n (2, M) > fqr; equality is

assigned to nonentry.
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Smooth Occupational Shares. In the quantitative model, occupational incomes are

VE(z) =, Vi (2) = pas’,

Véw(z) = wg/[z, VdE(z) = 1'[5(2). (A27)

Conditional on qualification Q € {0, 1}, utility in occupation o € Oq is logV{(z) + €.4/%,
with independent standard Type-I extreme-value shocks across occupations and individuals.
An occupation with zero income has utility minus infinity. These preferences imply the
conditional probabilities in equation (16). Group-specific choice probabilities are

Pugd(2) = g (2)ppya(2),

. o (A28)
Pogd (2) = qg(2)p,q(2) + [1 — qg(2)]pyy(2), o€ {P,T,E}.

Qualification follows equation (17), so native eligibility varies with skill. As £ increases,
each qualification group concentrates on occupations with the highest quantitative income.
Background affects these probabilities only through g¢(z).

District Labor Supply and Demand. Using these smooth probabilities, production-worker
headcount, manager headcount, and managerial efficiency supply in district r are

H= Y Hy [ pro()d600),
ge{N,R}

H= Y Hy [ pug(5)4600), (A29)
ge{N.R}

S,{V[E Z ng/Zngr(Z)dG(Z)'
ge{N.R}

Production workers can work in agriculture or modern establishments at the same wage.
Agricultural labor demand and land rents satisfy

1
1*(1A

ZAT].—(XA
P RA=(1-anr, (A30)

wr

LA
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where Y2 = zA(LA)%aT! ™4, Total factor demands are

D
DY =1+ ) 3 Ha [ pera@bar()Lar(z) dG (o),
d=1 ge{N.R}
D

DY =Y Y o [ pratba@ma () d6() (A3)

d=1 ge{N,R}

+ Z ng/pEgr(Z)Mr(Z)dG(z)-

g€{N,R}

Labor-market clearing requires H! = OF and S¥ = DM. Headquarters demand is counted
where the firm is owned, and establishment demand is counted where production occurs.

Income and Nonagricultural Demand. District spending is financed by occupational
earnings and local land rents. Traditional producers earn p,z¢, while modern entrepreneurs
receive profits from their entire establishment network. Define their aggregate incomes as

RZE Z ng/pTgr(z)przch(z);
g€{N,R}

PE = Z Hy, / PEer (2)TTE(2) dG(2). (A32)
g€{N,R}

Total income available for spending in district r is
L =w!H? + w’SM + R + PE+ RA, (A33)

Profits accrue to entrepreneurs in their headquarters district, and wages accrue where labor
is supplied. Landowners spend their rents on the same consumption basket in the district
generating those rents.

Traditional and modern producers supply the same local homogeneous good. District
nonagricultural output is therefore

Q;{VZ Z ng/pTgr(Z)Z{ dG(Z)

g€{N,R}
D (A34)

+Z Z Hgd/PEgd(Z)bdr(Z)ydr(z)dG(z).

d=1 ge{N,R}

Since establishment operating costs use the agricultural good, all nonagricultural output is
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available for local consumption. Goods-market clearing requires
prQY = I, (A35)

Together with labor-market clearing, this condition determines the district output price and
wages.

Agricultural Resource Clearing. Agriculture supplies household consumption and estab-
lishment operating costs. With f;. from equation (15) and f;; = 0, aggregate operating costs
in units of the agricultural numéraire are

D D
K" = Z Z Hygq / PEgd(2) [Z bar(2) far | dG(2). (A36)
d=1 ge{N,R} r=1
The national agricultural resource constraint is
D D
ZYrA :Z(1 — ) + K" (A37)

Il
—_

r r=1

Equilibrium. A quantitative equilibrium consists of district prices and wages {p,, w?, wM},
occupational probabilities, agricultural employment, and firms’ input and location choices.
Occupational probabilities satisfy equations (16) and (A28); modern firms solve equa-
tion (A26); agricultural employment satisfies equation (A30); and labor and goods markets
clear as above. These conditions use the fixed populations, skill distribution, qualification
functions, land, technologies, and operating costs in Section 5.
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