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WAR REPARATIONS, STRUCTURAL CHANGE, AND 

INTERGENERATIONAL MOBILITY 

∗

MATTI MITRUNEN 

From 1944 to 1952, largely agrarian Finland had to export, on average, 4% of 
its yearly GDP in industrial products to the Soviet Union as war reparations. To 
meet the reparation demands, the Finnish state needed to provide extensive tem- 
porary support to Soviet-assigned industries with insufficient production capacity. 
This article documents the long-term effects of this extensive and temporary in- 
dustrial policy on industrial and local development and on individual outcomes. 
Using newly digitized data sets, I show in a difference-in-differences setup that 
the short-term nonmarket production persistently and significantly increased the 
employment and production of the manufacturing industries exposed to the policy. 
These industries plausibly benefited from large initial investments and exposure 
to export markets associated with the war reparations. The episode further led 
to local development and structural change, as the more exposed regions became 
persistently more industrialized. I substantiate these within-Finland results with 

triple-difference setups using comparable Norwegian data. I use Finnish admin- 
istrative data to study the long-term individual effects of the episode. Tracking 
individuals over 30 years, I show that the initial state investments and the per- 
sistent change in the local industrial structure increased long-term incomes, led to 
more educational attainment, and promoted the upward mobility of children and 
young adults in the more exposed regions before the war reparations period. The 
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observed effects are driven by the more advanced heavy industry, which received 
the majority of state assistance. JEL codes: O14, O25, I25, J24, J62, N14. 

I. INTRODUCTION 

Structural change is paramount to economic develop
( Lewis 1954 ; Rodrik 2013 ; Gollin, Lagakos, and Waugh 

This process includes industrial upgrading and the movem
workers from agriculture to more modern, higher-paying, a
ten more skill-intensive activities. Can such a developmen
cess be expedited by the state with initial nonmarket pr
tion? Despite the vast scholarly interest and the importa
the topic, empirical studies documenting the long-term effe
large-scale state industrial policies remain relatively scarc
Krueger 1990 ; Wade 1990 ; Pack and Saggi 2006 ; Rodrik 

Harrison and Rodríguez-Clare 2009 for a discussion; De
Olken (2020) and Lane (2021) for recent empirical work). 

I examine the long-term effects of one such large-scale
intervention: Finland’s war reparations to the Soviet Union.
1944 to 1952, Finland, which had 60% of its labor force in ag
ture , w as required to export an average of 4% of its yearly G
industrial products as reparations for losses caused during 

War II (see Statistics Finland 1979 ; Heikkinen 2014 ). The S
Union dictated the structure of the war reparations, but 
nancial cost of the production was met by the Finnish state

The Soviet Union placed most of the reparations burd
relatively advanced heavy industry items, such as ships,
motives , cables , and engines—sectors in which Finland ha
tle previous production experience. Figure I illustrates the
difference between the reparations demanded and the stru
of the Finnish economy before the war. While products fro
metal sector, such as machinery and transport equipmen
counted for two-thirds of the reparations, they contributed t
11% of prewar manufacturing output and 2.3% of the value o
war exports. Despite the lack of heavy industry in Finlan
Soviet Union demanded these items because its own produ
was severely hindered by the ongoing war ( Davies, Harriso
Wheatcroft 1994 ; Sutela 2014 ). 

Due to the lack of overall industrialization and 

cially the underdeveloped production capacity in heavy ind
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(B): Reparations Across Aggregate Sectors

Reparations (%) Total labor share (%)

Labor share within manufacturing (%)

FIGURE I 

War Reparations Relative to the Prewar Finnish Production Structure 

The first pie chart in Panel A documents the structure of the war reparations 
pa yments F inland was ordered to make in 1944 in three industry groups; the sec- 
ond pie chart relates these values to the Finnish export structure in the decade 
before the war. The data are drawn from Auer (1956) . Panel B relates the realized 
reparations to the 1934–1938 industrial structure based on official manufactur- 
ing censuses, where wood and paper products correspond to the two-digit groups 
25 and 27, machinery to group 36, electrical machinery and cables to group 37, 
and transport equipment to group 38. Reparations in other manufacturing are 
grouped together. The primary production labor share is based on the 1940 pop- 
ulation by industry data drawn from Statistics Finland (1979) . Data are further 
described in Online Appendix C. 
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the Finnish state had to substantially aid manufacturing in
the Soviet-assigned sectors to meet the demands. Over the
eight years of payments, the state paid companies for the prod-
ucts shipped to the Soviet Union; provided for initial capital,
suc h as mac hinery; and helped in acquiring the inputs and skills
needed to produce the required products. This was an enormous
state effort, and on average, 25% of total state expenditure was
spent on war reparations production in the early years from 1945
to 1947 and approximately 10% in the remaining period from
1948 to 1952 ( Heikkinen 2014 , 104–105). 

I empirically examine the long-term effects of this temporary
nonmarket production. I show that this specific industrial pol-
icy had lasting beneficial effects on the involved industries, lo-
cal economic development, and exposed individuals. To document
the enduring effects of the episode, I collect and digitize data sets
of historical Finnish production at the industry and local levels
spanning nearly 40 years. To study individual-level effects, I ex-
ploit Finnish administrative data that allow me to track individ-
uals over time and examine the policy’s long-term effects. 

My empirical analysis proceeds in three steps. First, I exam-
ine the long-term effects of war reparations on industrial devel-
opment. Using a detailed four-digit industrial data set from 1934
to 1970 and a difference-in-differences approach, I find that the
temporary nonmarket production led to sustained increases in
production and labor force size in the most affected industries
relative to other Finnish manufacturing sectors. To validate the
within-manufacturing comparison and the argument that the ob-
served effect stems from the war reparations, I show that the
more exposed industries did not exhibit differential trends before
the episode. 

Figure II graphically depicts these motivational industry
trends. The graph shows that after the reparations period, the
production of nonestablished war reparation industries, mostly
industries in metal and heavy manufacturing, grew at a faster
rate than other nonexposed manufacturing sectors and the estab-
lished timber and paper reparation industries. 

To further strengthen the empirical analysis, I create compa-
rable historical data sets for Norway to estimate triple-difference
specifications. This is to assert that these observed long-term in-
dustrial and local effects were driven by the war reparations, in-
stead of, for example, inherent industrial characteristics or global
 nuary 2025
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FIGURE II 

Motivational Evidence of Finnish and Norwegian Aggregate Industrial 
Development 

This figure presents the development of aggregate industry output value by war 
reparations exposure relative to the prewar year of 1938. Reparations industries 
include all Finnish four-digit manufacturing industries that produced war repa- 
rations for the Soviet Union, excluding the established timber and paper sectors. 
Also plotted are the output of the established timber and paper sectors and the 
output of the non–reparations-producing manufacturing sectors. For comparison, 
industrial trends using the same industry groupings are plotted for Norwegian in- 
dustries, which did not produce any war reparations. Data are further described 
in Online Appendix C. 
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rends. 1 The industry-level triple-difference estimates are sub- 
tantial and close to the within-Finland difference-in-differences 
stimates. A motivational within-Norway industry-level compar- 
son is shown in Figure II . 

Second, to assess whether the reparations further affected 

tructural change—specifically, the reallocation of labor from 

griculture to more modern activities—I examine the effects 
f nonmarket production on subsequent local industrialization. 
 compare the differential local development in manufacturing 

mployment from 1920 to 1970 and show in a difference-in- 
ifferences setup that more exposed municipalities, as measured 

y their industrial composition before exposure to the repara- 
ions, became persistently more industrialized after the repara- 
ions period. 2 The local-level empirical setup follows the existing 

hift-share literature ( Autor, Dorn, and Hanson 2013 ; Acemoglu 
1. Norway is the closest country for which comparable industrial statistics are 
vailable . Norw ay also had a GDP per capita similar to that of Finland in 1944. 

2. I construct the local labor market exposure for each Finnish municipality 
y calculating the proportion of the workforce working in the war reparations 
ndustries in 1939 and interact this calculation with the war reparations assigned 
o the industry. 
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et al. 2016 ) and tackles possible endogeneity problems of policy
assignment. 

To substantiate the local-level empirical framework, I show
that areas with varying levels of exposure were similar in ob-
servable variables and exhibited parallel trends before the repa-
rations period. In addition, when combined with a comparative
Norwegian local-level data set, I find comparable results on local
industrialization in triple-difference estimations. 

Third, as a final step, I combine the local-level empiri-
cal strategy with Finnish administrative data that allow me
to reliably track individuals over time and examine the long-
term individual-level effects of the episode. I present individual-
level evidence that the war reparations fostered persistent local
structural transformation and development by reallocating work-
ers from lower-wage primary production (mainly agriculture) to
higher-wage manufacturing and services. Specifically, I show that
people were more likely to leave agriculture between 1939 and
1950 if their municipality of residence in 1939 was more exposed
to the war reparations. Tracking individuals over censuses, I doc-
ument that the transition was lasting and that the workers who
lived in the more exposed municipalities in 1939 also had higher
incomes in the 1970s. 

The Finnish administrative data allow me to study the differ-
ential cohort responses to this episode of nonmarket production
and further track the process of local structural change. Using a
generalized difference-in-difference strategy, I find that younger
cohorts living in the more exposed locations before treatment
became more educated after the episode. The change in the lo-
cal production structure especially incentivized the acquisition of
higher education and increased upper-tail human capital, which
is considered particularly important for subsequent economic de-
velopment ( Mokyr 2005 ; Squicciarini and Voigtländer 2015 ). 3 

I link parents to children and show that greater exposure
to nonmarket production significantly increased absolute upward
mobility . Specifically , I find that a child of a parent without pri-
mary education had, on average, a higher income rank, was more
educated, and was more likely to have an executive occupation
3. These results contrast findings in some of the previous literature (e.g., 
Amsden 1992 ; Atkin 2016 ; Franck and Galor 2021 ). The present study comple- 
ments these earlier works by providing evidence that increased industrial oppor- 
tunities can lead to greater human capital investments. 

user on 07 January 2025



WAR REP ARATIONS , STRUCTURAL CHANGE, AND IG MOBILITY 7 

a
e
g

f
w
p
i
e
m

t
a
m
a
a
t
i
p
f

i
i
T
i
c
s
t
d
p
o
c

d
n
e
e
H
S
t
o

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/advance-article/doi/10.1093/qje/qjae036/7849762 by N

ational Library of H
ealth Sciences user on 07 Ja
s an adult if their municipality of residence in 1939 had greater 
xposure to the war reparations than people with similar back- 
rounds elsewhere. 

I examine the mechanisms behind the intergenerational ef- 
ects of the episode. I provide evidence that the war reparations 
ere associated with large local increases in new educational op- 
ortunities, such as technical colleges and vocational schools. An 

mprovement in parent income stemming from the new industrial 
mployment further mediated their children’s educational attain- 
ent. 

To determine the source of the observed effect and shed fur- 
her light on the mechanism, I divide the exposed sectors into 

dvanced and less advanced sectors. The effects are driven pri- 
arily by skill-intensive, advanced heavy industry sectors, such 

s shipbuilding and machinery. In the reparations period, these 

dvanced sectors needed to substantially upgrade their produc- 
ion and employ more (skilled) labor. The less advanced exposed 

ndustries instead largely filled government orders using existing 

roduction capacity, which plausibly resulted in less enduring ef- 
ects on the local production structure. 

The war reparation production, although punitive and strain- 
ng to the Finns at the time, likely fostered the observed last- 
ng industrial and local development through various channels. 
he state provided significant initial investments that persisted 

n industries and locations even after the war reparations con- 
luded and facilitated later industrial production. The affected 

ectors benefited from the opportunity to upgrade their produc- 
ion and learn export-led manufacturing under nonmarket pro- 
uction. Complementary local transformations, such as the ex- 
ansion of education, further introduced new and lasting local 
pportunities that had been less prominent in the previously agri- 
ultural society. 

The Finnish war reparations (1944–1952) were a colossal un- 
ertaking, an important component of Finnish history, and a sig- 
ificant case of nonmarket production. The lasting effects of the 

pisode have been the subject of extensive research and consid- 
rable debate among historians and other scholars ( Auer 1956 ; 
arki 1971 ; Kindleberger 1987 ; Fellman 1996 ; Rautakallio 2014 ; 
ahari 2018 ). This article uses newly collected data to present 
he first empirical examination of the long-term economic effects 
f the Finnish war reparations. 
nuary 2025
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In addition to providing new information on an important
historical episode, my findings complement several previous stud-
ies. A large body of scholarship has studied the effects of non-
market production in shaping the structure of an economy (e.g.,
Wade 1990 ; Amsden 1992 ; Hausmann and Rodrik 2003 ; Pack and
Saggi 2006 ; Rodrik 2007 ; Robinson 2009 ; Liu 2019 ; Lane 2021 ),
but there are still relatively few empirical studies documenting
the long-term effects of such interventions. 4 I complement this lit-
erature by examining a new context with high-quality data that
enable the documentation of lasting industrial, local, and individ-
ual effects of large-scale nonmarket production. My findings in-
form us about the possible lasting and multifaceted effects of such
state interventions. This article further contributes to the empir-
ical work studying early industrial development ( Juhász 2018 ;
Giorcelli 2019 ; Dell and Olken 2020 ) and persistence in the al-
location of economic activity ( Davis and Weinstein 2002 ; Miguel
and Roland 2011 ; Bleakley and Lin 2012 ; Donaldson 2018 ). 5 

My findings contribute to the literature on economic oppor-
tunity and intergenerational mobility ( Chetty et al. 2014 ; Chetty
and Hendren 2018a , 2018b ) by showing that nonmarket produc-
tion can lead to greater upward mobility. Rather than explor-
ing the effects of moving to different localities with better op-
portunities on upward mobility and child outcomes (e.g., Chetty,
Hendren, and Katz 2016 ; Nakamura, Sigurdsson, and Steinsson
2022 ), this study contributes to the literature by studying the
long-term effects on children and young adults affected by struc-
tural change in their locality of origin. These intergenerational
and potentially differential cohort effects of nonmarket produc-
tion have received little attention in the previous industrial devel-
opment literature, possibly owing to the high data requirements.
A notable exception is the recent work by Garin and Rothbaum
(2025) , who study the intergenerational impacts of military in-
4. Other recent works studying industrial development include Criscuolo 
et al. (2019) , Heblich et al. (2019) , Hanlon (2020) , Dell and Olken (2020) , Kim 

et al. (2021) , Choi and Levchenko (2021) , and Giorcelli and Li (2021) . Lane (2020) 
provides a review of more recent empirical work on the topic. 

5. My findings also contribute to the literature on market failures, poverty 
traps, and the multiplicity of equilibria (see Azariadis and Stachurski 2005 ) and 
work discussing how large state investments can correct for market failures and 
expedite the industrialization process ( Rosenstein-Rodan 1943 ; Hirschman 1958 ; 
Murphy, Shleifer, and Vishny 1989 ). 

H
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ional results in a more industrialized setting. 6 

The rest of the article is organized as follows. Section II pro- 
ides the historical context and further details on Finnish war 
eparations. Section III introduces the various data sets used in 

he study. Section IV explores the effects of the war reparations 
n industrial development, and Section V documents the local 
evelopment and structural change stemming from the episode. 
ection VI focuses on individual effects. Section VII presents ro- 
ustness c hec ks and further analysis. Section VIII conc ludes. 

II. HISTORICAL CONTEXT 

Losses caused by Finland to the Soviet Union by the military oper- 
ations and the occupation of Soviet territory will be indemnified by 
Finland to the Soviet Union in the amount of three hundred mil- 
lion dollars payable over six years in commodities (timber products, 
paper, cellulose, seagoing and river craft, sundry machinery). 
—Article 11, 1944 Finnish-USSR Armistice 

From 1939 to 1940 and 1941 to 1944, Finland was engaged in 

wo separate wars against the Soviet Union. In 1944, as Finland 

as on the verge of military defeat, the Finnish delegation signed 

n armistice with the Soviet Union, which included war repara- 
ions valued at $300 million. Finland would pay these reparations 
n commodities chosen by the Soviet Union. The war reparations 
ere a massive undertaking and largely targeted underdeveloped 

innish metal sectors ( Auer 1956 ; Harki 1971 ; Rautakallio 2014 ). 

I.A. Structure of the Reparations 

The Finnish delegation agreed to the 1944 armistice without 
nowing the exact structure of the reparations it would need to 

roduce. The wording in the treaty defined the war reparations 
ommodities only as “timber products, paper, cellulose, seagoing 

nd river craft, [and] sundry machinery” ( Auer 1956 , 12). Given 
6. Finland had much less industrial capacity at the time of the intervention, 
nd its GDP per capita in 1944 was approximately one-third that of the United 
tates. One key consequence of these Soviet-determined war reparations in Fin- 

and, plausibly leading to upward mobility, was the significant local structural 
hange a wa y from agriculture , which w as a substantially smaller sector in the 
nited States before World War II (15% of the labor force relative to over 60% in 

inland, according to Herrendorf, Rogerson, and Valentinyi 2014 ). 

iences user on 07 January 2025
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TABLE I 
STRUCTURE OF THE REPARATIONS DEMANDS AND FINAL SHIPMENTS 1944–1952 

Demands Actual shipment 
Products Value in $1,000 % Value in $1,000 % 

Various machinery 100,876 33.6 69,834.4 30.8 
New ships 60,172 20.1 65,871.7 29.1 
Paper products 59,000 19.7 34,865.4 15.4 
Timber products 41,000 13.7 27,896.3 12.3 
Cables 25,000 8.3 12,861.9 5.7 
Ships in the Finnish 13,952 4.6 13,957.3 6.2 

merchant marine 
Sundry deliveries 0 0 1,180.4 0.5 
Total 300,000 100.0 226,467.41 100.0 

Notes. The table presents the structure of the war reparations demands from 1944 to 1950 and the actual 
shipments from 1944 to 1952 in broad product groups in 1938 U.S. dollars. The data are drawn from Auer 
(1956) . Online Appendix Table A.VII presents a full list of shipped products and the associated four-digit 
industries. 
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that Finnish manufacturing and exports before the war were
geared toward timber and paper products and that the nation
was largely agrarian, the final structure of the reparation de-
mands came as a surprise to the Finnish state. One-third of the
reparations were to be paid in paper or timber products, and two-
thirds were to be paid in more advanced metal industry goods
( Suviranta 1948 , 52). 

Table I illustrates the structure of the Soviet war reparation
demands and the deliveries completed from 1944 to 1952 across
seven broad industrial categories, as presented in Auer (1956 ,
215). Key reparation items included relatively advanced heavy in-
dustry products, such as ships, locomotives, engines, cables, and
various other machinery. 

As the victor, the Soviet Union was in a position to dictate
the structure of the reparation payments. The Finnish state ini-
tially proposed shifting the structure of the reparations to fo-
cus mainly on the well-established timber and paper industries,
but the Soviet Union had less interest in these items due to its
own resources ( Auer 1956 , 15; Androsova 2014 , 55). The Soviet
Union had experienced a significant reduction in its nonmilitary
heavy industry production during the war and needed to acquire
these types of items from elsewhere ( Harki 1971 , 270; Davies,
Harrison and Wheatcroft 1994 , 243; Androsova 2014 , 39; Sutela
 ry 2025
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014 , 279). 7 Overall, the Soviet delegation paid little attention to 

eports detailing what types of production were plausible in Fin- 
and. 8 The Soviet Union had specific needs and little incentive to 

egotiate over the reparation demands. 9 

The structure of the original demands and finalized ship- 
ents, shown in Table I , ultimately differed due to later allevi- 

tions granted by the Soviets. The initial reparations plan stipu- 
ated that Finland would export $50 million of goods annually for 
ix years. In 1945, the duration of payments was extended from 

ix to eight years. The Soviet Union also granted relief from its 
eparation demands in 1948, which largely affected the more es- 
ablished timber and paper sectors, shown in Table I ( Auer 1956 , 
41). 10 

To fulfill the reparation demands, Finland had to substan- 
ially scale up its manufacturing capacity in the highly affected 

eavy industry sectors, or as put in Suviranta (1948 , 146), “Es- 
ecially the debtor’s position has been complicated by the fact 
hat the grouping of war reparation goods did not correspond to 

he structure of the Finnish economy.” Before the war, Finnish 

ndustry had produced some of the demanded metal and heavy 

ndustry items for domestic consumption, but it had limited expe- 
ience in exporting them. The metal sector accounted for 2.3% 

f Finnish prewar exports, and the quality of Finnish produc- 
ion was largely insufficient to compete in the international mar- 
et ( Auer 1956 , 26; Suviranta 1948 , 53). Nevertheless, the Soviet 
7. For example, according to Borisov, the head of the Soviet war reparations 
elegation, there was a glaring lack of cable in the Soviet Union in 1944, which 

he state desperately needed to import from other countries ( Auer 1956 , 59). 
8. For instance, Finnish companies reported their maximum annual produc- 

ion capacity for power cables, a substantial reparation product category, to be 
00 km. The Soviet Union still demanded annual war reparation shipments of 
75 km of power cable, 200 km of other types of cable, and 4,250 tons of copper 
ire ( Auer 1956 , 59). 

9. The rigidity of the reparations structure is depicted in a letter from Soviet 
ngineer Antonenko, as cited in Holmström 1986 , 39: “You have asked to negotiate 
bout the war reparations payments. I personally do not understand what there 
s to negotiate. Finland has signed a peace treaty in which it has committed to 
arrying out certain indemnities to the Soviet Union. Finland can either carry out 
hese reparations or be occupied.”

10. This reduction may have been implemented to support the Finnish com- 
unist party in the 1948 elections. However, Romania and Hungary experienced 

imilar reductions in their reparation obligations in the same year ( Kindleberger 
987 , 153). 
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Union demanded advanced products that met high-quality stan-
dards (e.g., Sutela 2014 , 287). 

To put the structure of the reparations further into perspec-
tive, Figure I , Panel B provides a comparison between the prewar
industry size and the reparations burden across major reparation
industries in aggregate groups. The heavy manufacturing sectors,
further divided here into machinery, electrical machinery, and
transport, were responsible for two-thirds of the total war repara-
tions, but according to official manufacturing censuses, they con-
stituted 11% of the average prewar manufacturing labor share. 

The underdevelopment of advanced manufacturing produc-
tion was not the only challenge in fulfilling these demands; a
broader issue was the overall lack of industrialization in Finland.
In 1940, 60% of the Finnish labor force still worked in the agri-
cultural sector, including forestry ( Statistics Finland 1979 ). Many
of these workers needed to swiftly move to manufacturing indus-
tries to provide enough labor for the rapidly increasing production
needs. 

The differential expansion of the reparation industries also
did not occur during the war. There was an increase in the manu-
facturing of ammunition, rifles, and mortars, as well as food and
clothing to support the war effort ( Kinnunen 1967 ; Erjola 1988 ).
However, wartime production was lighter and significantly less
advanced than the heavy manufacturing required for reparations
( Kinnunen 1967 , 73). During the war, Finland faced shortages of
labor and raw materials, and the state lacked the capacity to pro-
mote more advanced production (e.g., Erjola 1988 , 179). The more
advanced weaponry had to be imported from Germany ( Erjola
1988 , 169). 11 

II.B. War Reparations Payments from 1944–1952 and State 
Intervention 

The war reparations payments and the associated indus-
trial intervention imposed a significant financial burden on the
Finnish government. Because of the underdeveloped production
capability in the sectors chosen by the Soviet Union, the Finnish
state had to pay for the shipped items and facilitate the invest-
ments necessary to upgrade production to the required level. 
11. Advanced weaponry, including tanks and destroyers—which were less uti- 
lized in the type of warfare—were not produced at all in Finland ( Erjola 1988 ). 
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According to Heikinnen (2014 , 100–105), the reparations ac- 
ounted for, on average, 4% of the yearly Finnish GDP during the 

ight years from 1944 to 1952; at its peak, the war reparations 
ffort constituted 25% of the government budget. In total, Fin- 
and shipped over 141,000 cargo carriages of reparations items 
o the Soviet Union ( Harki 1971 , 337). The final value of repa- 
ations shipped by Finland amounted to US$226.5 million based 

n 1938 prices ( Heikkinen 2014 , 97). This sum is equivalent to 

pproximately US$4 billion in 2020 dollars. 12 

The Finnish state established a bureau called Sotakorvaus- 
eollisuuden valtuuskunta (Soteva) to oversee and organize the 

eparations effort ( Auer 1956 , 178). Soteva was a substantial or- 
anization that played an active role in production. The Soviet 
nion established its own organization in Finland called Karelia 

o oversee reparations production. The quality requirements were 

et and controlled by this Soviet organization along with Soteva 

nd were considered by the companies to be extremely high and 

trict ( Auer 1956 , 148–152; Harki 1971 , 327). 
The state bureau, Soteva, acquired reparations products 

rom private and publicly owned Finnish companies and then 

hipped them to the Soviet Union. The reparations-producing 

ompanies received production costs and a “reasonable” profit, at 
ost 11%, which implies that the state also subsidized the capi- 

al and skill investments needed to produce the products ( Harki 
971 , 266). The Finnish state further provided favorable loans 
nd paid for the products in advance, at the highest half of the fi- 
al sum, allowing the companies to have a longer time horizon for 
heir investments to improve production ( Auer 1956 , 186; Harki 
971 , 275). Soteva also had the right to temporarily expropriate 

rivate factories for war reparations efforts when deemed neces- 
ary, although this action was seldom taken ( Harki 1971 , 80). 

Soteva further determined which specific war reparation 

tems each company would produce ( Harki 1971 , 79–80). Given 

he underdeveloped heavy industry, the responsibility was usu- 
lly assigned to the plant with the closest previous production ex- 
erience. Ilmari Harki, the vice president of Soteva, described the 
12. The prices of the products were based on prewar 1938 levels, which were 
ignificantly lower than the postwar prices, resulting in a considerably greater 
urden on the Finnish state than the official $226.5 million. Auer (1956 , 202) 
stimates the actual reparations sum to be between 445 and 570 million marks, 
r some US$8 to $10 billion, in 2020. 
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situation in Harki (1971 , 271): “Perhaps the essential new feature
was that for the first time, the industry—and especially the metal
industry—found itself in a situation where orders were more dic-
tated than placed and where orders were, in most part, utterly
separate from the manufacturer’s present production capacity.”

Most of the existing Finnish heavy manufacturing capacity
needed to be harnessed and greatly developed to meet the repa-
rations demands. The state decided that the most feasible way
to increase production quickly was to focus on expanding and in-
vesting in existing production facilities instead of erecting new
ones ( Kinnunen 1967 , 72–73). 13 The production volume was, how-
ever, much larger than before, and the demanded items were of-
ten more advanced than those previously produced in Finland,
which often necessitated that plants undergo extensive upgrades
to begin production. For instance, the production of large tonnage
ships, which constituted the largest single reparation item cate-
gory, surged from 14 units in 1924–1938 to 581 units during the
reparations period of 1944–1952 ( Auer 1956 , 27). 

The Finnish state ran into several issues when accelerating
the production in these industries so rapidly. According to Harki
(1971) , the most significant initial bottlenecks in the war repa-
rations effort were access to foreign capital, inputs, and skilled
labor. 

Foreign capital was obtained as favourable loans from Swe-
den and, later, from the United States. The amount of foreign cap-
ital Finland received in the early war reparations period (before
1948) was $126 million, which would have covered approximately
60% of the reparations burden of those years. 14 These favourable
foreign loans, often owing to the goodwill of the creditors, pre-
vented the need to divert as much state expenditure from else-
where ( Kindleberger 1987 , 152; Pihkala 1999 , 46). In addition,
the rising world market price and demand for timber postwar
brought foreign capital to Finland ( Pihkala 1999 , 33). 

To acquire raw materials and other inputs, Finland also
relied on imports, largely from Sweden ( Harki 1971 , 104). Do-
mestic production was especially lacking in intermediate inputs,
which, due to the turbulent postwar market, were often unavail-
13. Nevertheless, in addition to the expansion, several new factories needed 
to be constructed for the reparations ( Suviranta 1948 , 57). 

14. Calculated using the values of actual reparations costs for these years 
from Auer (1956) and information on foreign capital from Pihkala (1999 , 31). 
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ble, causing delays in reparations shipments ( Auer 1956 , 240). 
lobal input shortages were less pronounced after the immedi- 
te postwar period (1946–1948), and domestic production caught 
p, making the remaining war reparations more manageable for 
inland in this respect ( Harki 1971 , 125–127). 

To address the considerable shortage of skilled labor needed 

n production, new colleges and vocational schools were founded, 
nd Soteva, along with many companies, established vocational 
rograms to educate the workforce (e.g., Harki 1971 , 229). More- 
ver, Soteva provided assistance in crucial, skill-intensive activi- 
ies, such as engineering and legal help in obtaining foreign pro- 
uction licenses ( Michelsen 2013 , 253). 

The Finnish state considered the reparations to be an issue of 
ational security and thus was highly motivated to promote the 

ssociated production ( Auer 1956 , 180; Harki 1971 , 341; Tiihonen 

014 , 147). Because the reparations were a part of the armistice 

etween Finland and the Soviet Union, the Finns feared that 
he country’s sovereignty could be compromised if the reparations 
ere not adequately completed. 15 

I.C. Why the Temporary Nonmarket Production Led to Lasting 

Effects 

In a radio address in September 1952, as the final repara- 
ions shipment reached the Soviet Union, Prime Minister Urho 

ekkonen emphasized various aspects of the episode that could 

ead to lasting effects (transcribed in Harki 1971 , 350): 
“The war reparations payments have significantly advanced 

ertain aspects of our economy that were previously overlooked. 
pecifically, the shipbuilding and machinery industries have ex- 
erienced considerable growth, with the latter’s production dou- 
ling. Importantly, the quality of production in these sectors and 

he overall war reparations industry has greatly improved. In this 
ight, the compulsory nature of the war reparations has diversi- 
ed our industrial capabilities and, in the long term, fostered bet- 
er conditions for sustained economic growth. . . . It is worth re- 
alling the initial confusion caused by the high-quality standards 
mposed on war reparations. Over time, however, these standards 
15. During the Tehran conference, the Soviets had explicitly stated that the 
ar reparations were one of their conditions for peace with Finland and that the 
oviet army would invade parts of Finland if the payments were not made on time 
 Kindleberger 1987 , 153). 
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have proven beneficial for the industry. The stringent quality re-
quirements prompted industrial plants to modernize their ma-
chinery and refine their methods, ultimately leading to first-rate
production. . . . The exposure of our metal industry, which previ-
ously catered only to domestic markets, to the forms and demands
of international trade should not be underestimated. . . . The pos-
itive aspects mentioned above have been realized because we have
honorably endured our war reparations. ”

The radio address underscores the importance of the large
initial investments made during the episode that persisted in
the exposed sectors and locations after the episode concluded. To
comply with Soviet requirements, the establishment of new and
adapted production facilities, machinery, and specialized exper-
tise was essential. Suviranta (1948 , 59) calculates that by 1947,
these production upgrades alone accounted for approximately 5–
7 billion marks, and Auer (1956 , 85) suggests that the values
reached as high as 12 billion marks, which would translate to ap-
proximately US$850 million in current dollars. Furthermore, sub-
stantial numbers of new laborers needed to be hired and trained
for production ( Auer 1956 , 84). This development was reinforced
by additional public coordination and inputs, such as the local ex-
pansion of educational opportunities, that also persisted in the
exposed locations. 

Similarly, an extensive literature (e.g., Hausmann, Hwang,
and Rodrik 2007 ) states that exporting and export discipline are
central for industrial development. During the episode, the in-
volved sectors focused more on foreign markets than before. After
the reparations production ceased, exports in these sectors con-
tinued ( Harki 1971 , 341–342). While the pressure from Soteva
and Soviet quality requirements was substantial, the nonmarket
reparations production still plausibly allowed the involved sectors
more opportunities and time to develop new capacity and exper-
tise than market production would have. 16 

In other words, the observed lasting effects can plausibly be
attributed to a type of infant industry mechanism, where sub-
stantial initial nonmarket production aided sustained local indus-
trialization and industrialization toward more advanced indus-
tries. Here, the main avenue was not through protecting indus-
16. Still, the policy is different from more traditional export promotion, such 

as in East Asian economies, as firms did not have to search for export markets for 
their products during the episode. 
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ries from foreign competition, as seen in Juhász (2018) . Instead, 
he episode of nonmarket production led to a significant increase 

n capital and skills that plausibly resulted in lasting effects. I 
rovide substantial empirical evidence of the enduring effects of 
he war reparations, which is consistent with, while not proving, 
hese outlined channels. 

III. DA T A 

To examine the long-term effects of the episode in detail, I 
se various data sets. Further details on the data and their con- 
truction can be found in Online Appendix C. 

II.A. Reparation Products Shipped 

Data on the reparation products shipped to the Soviet Union 

re digitized from Statistics Finland’s foreign trade publica- 
ions spanning 1944 to 1952. 17 These data contain the value of 
eparation products shipped, classified according to the detailed 

innish product classification ( Tavaralaji ). I map the value of the 

hipped reparations products to the four-digit codes of the Inter- 
ational Standard Industrial Classification of All Economic Ac- 
ivities (ISIC) to measure the intensity of each industry’s involve- 
ent in war reparations. Online Appendix C.A.1 provides further 

etails on the product-to-industry mapping. Online Appendix Ta- 
le A.VII presents the full list of shipped war reparation products 
nd the associated four-digit industries. 

II.B. Manufacturing Industry Panel Data 

I digitized a data set detailing Finnish industrial production 

rom Statistics Finland’s original publications of industrial statis- 
ics and harmonized them across the study period, accounting 

or changes in industrial classification. 18 The final data set is a 

alanced panel of 162 manufacturing industries at the four-digit 
SIC level spanning 1934–1970. This industrial data set includes 
nnual variables for studying industrial development—namely, 
abor force, production value, and value added. I deflate all mone- 
ary values to 1935 Finnish marks. Further details on these data 

re provided in Online Appendix C.A.2. 
17. Official Statistics of Finland, Foreign Trade 1944–1952, SVT I A:63–A:72. 
18. Official Statistics of Finland, Industrial Statistics 1934–1970, SVT XVIII 

:51–A:91. 
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III.C. Municipality-Level Data 

I collect information from Statistics Finland’s industrial
statistics publications, whic h inc lude manufacturing surveys to
measure the local manufacturing labor force and the number of
establishments, covering 1934–1966. 19 The data set was digitized
from the original machine-readable documents and harmonized
across years. 20 More information on the process and examples of
the original documents are provided in Online Appendix C .B .1. 

I follow Sarvimäki (2011) and measure the labor share in
manufacturing and primary production for 1920–1970 using a
digitized Statistics Finland publication titled Finnish Population
by Industry ( Statistics Finland 1979 ). This publication provides
the number of workers in five large industry groups for each
decade. I use these data to construct the local labor share in
manufacturing and agriculture for each municipality. I harmo-
nize these local-level panel data over time to obtain constant mu-
nicipal units that take into account municipal mergers. 

For additional municipal-level covariates, I follow Sarvimäki
(2011) and use the average local-level income taxes paid in 1929
and 1938 from Statistics Finland’s Income and Property publi-
cations. I also employ municipal-level baseline information on
arable land, the number of cows, and the number of tractors
from Statistics Finland’s agricultural censuses of 1930 and 1940.
The construction of the local-level data is further detailed in
Online Appendix C .B .2. 

III.D. Individual Data from the 1950 Census 

I use the proprietary 1950 census administrative data col-
lected and digitized by Statistics Finland to study the individual-
level effects. From the original household census cards, a 10%
sample was digitized by selecting every 10th folder. Each folder
included the entire household, which greatly facilitates linking
within a family, that is, finding a given person’s father. These ad-
ministrative data are linked by Statistics Finland to the unique
social security numbers of the respondents, facilitating further
linking with later administrative data. The 1950 census mea-
19. Official Statistics of Finland, Industrial Statistics 1934–1966, SVT XVIII 
A:51–A:82. 

20. The digitization of these municipal manufacturing surveys was a joint 
effort with Jonas Mueller-Gastell. 
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ures basic individual variables, such as age, sex, education, mu- 
icipality of residence, and industry in 1950. 

The 1950 census also includes information on the municipal- 
ty of residence, occupation, and industry of employment of the 

espondent in 1939 to compensate for the missed census in 1940. 
he 1939 industry and municipal information allows the track- 

ng of individuals from the prewar period and the calculation of 
unicipal industry shares in 1939. The 1950 administrative data 

re further detailed in Online Appendix C .C .1. 

II.E. Individual Data from the 1970–1985 Census 

I use full census information from Statistics Finland FOLK 

970–1985 proprietary administrative data. From these data, I 
se the 1970 reported industry and detailed educational attain- 
ent and occupational information to assess the long-term indi- 

idual effects. I further employ individual income information in 

hese FOLK administrative data from 1971 and 1975 to assess 
he long-term income effects. The 1970 administrative data are 

urther detailed in Online Appendix C .C .2. 
I link individuals in these 1970 data to their earlier 1950 

nd 1939 information using their unique encrypted social secu- 
ity numbers. These administrative data cover the entire Finnish 

opulation in 1970, and I can link 89% of the people in my 1950 

xtended sample and 82% of the working-age sample to the 1970 

ensus. 

II.F. Norwegian Industrial and Local Data 

For comparison, I collected a separate data set covering his- 
orical manufacturing production in Norway at the four-digit 
evel for 1934–1969. These data are digitized from Statistics Nor- 
ay’s publications on industrial production. The Finnish and 

orwegian historical manufacturing data sets use similar in- 
ustry codes over time, allowing me to assign Norwegian indus- 
ries their counterfactual war reparations exposure. Due to slight 
ifferences in classification across the countries, the industrial 
ata sets are not perfectly comparable. However, as a geograph- 
cally close country with similar available statistics, these data 

rguably provide the best available comparison for Finnish indus- 
rial development. The collection and comparability of these Nor- 
egian industrial data are further detailed in Online Appendix 
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I further compiled a data set for local Norwegian structural
transformation to enable triple-difference estimations. I use occu-
pational data available in the Norwegian Kommunendatabasen ,
which offers information on the broad occupational structure of
each Norwegian municipality from 1920, 1930, 1950, and 1960.
To study local industrialization in Norway, I classify these occu-
pations into broader agricultural and manufacturing sector em-
ployment, as outlined in Online Appendix C .D .2. 

IV. INDUSTRIAL DEVELOPMENT 

I examine the effects of war reparations on subsequent indus-
trial development at the four-digit industry level. I perform the
empirical exercise by comparing the reparations-producing indus-
tries with other manufacturing industries with similar baseline
characteristics in a difference-in-differences setup. 

1. Industry-Level Reparations Measure. As a measure for
industry exposure to the war reparations, I use the sum of war
reparations relative to the industry’s 1943 labor force. The mea-
sure constructed in equation (1) proxies not only for the size of
reparations but also for the amount of state aid necessary for pro-
duction to reach the level needed to meet the Soviet demands—in
other words, how large the shock was to industry k given its pro-
duction capacity. 21 

Reparatio ns Share k = 

(
To tal Reparatio ns 1944 −1952 

Labo r F o rce 1943 

)
k 
. (1) 

Online Appendix Figure A.I, panel A presents the four-
digit industry-level exposures using this measure. The most ex-
posed industries included shipbuilding, strong current appara-
tus, insulated wires, and railroad equipment, broadly industries
that were relatively skill-intensive heavy manufacturing indus-
tries. This corresponds closely to the historical narratives of the
sectors that received large amounts of initial state promotion.
Online Appendix Figure A.I, Panel B shows that the more estab-
21. This relative variable allows me to measure reparations exposure even 

if two industries with similar reparations burdens had different initial sizes. I 
include in the main analysis the more established timber and paper industries, 
but these industries have substantially smaller values of the Reparations Share k 
variable, because they already had higher employment in 1943. Omitting these 
more established industries from the analysis also has little effect on the results. 
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ished timber and paper industries received smaller values in the 

caled measure even though they exported substantial amounts 
f war reparations in absolute value. 

V.A. Industry-Level Difference-in-Differences Estimation 

To compare the industrial development effects of this 
pisode of industrial policy, I estimate the following difference- 
n-differences equation (2) . 

Y kt = β
(
Reparatio ns Share k × Po st t 

) + γk + δt + θt X k + ε kt . 2) 

ere, Y kt is the outcome variable for the value of production, the 

abor force, or the value added in industry k at time t, on a log- 
rithmic scale. Reparations Share k is the sum of the industry’s 
alue of reparations shipped to the Soviet Union scaled by its la- 
or force in 1943. Post t is an indicator of the time after the war 
eparations commenced, 1944 and after. The Reparations Share k 
ariable is standardized, with a standard error of one and a mean 

f zero. The coefficient of interest β denotes the estimated dif- 
erences in industries according to their reparations involvement 
elative to the prereparations period. γk presents the industry 

xed effects to control for any time-invariant industry-specific fac- 
ors. Year effects δt control for common time effects. To ensure the 

omparability of the industries, I further add elastic-net-selected 

943 control variables interacted with year effects θt X k . 22 Finally, 
 kt is the error term. The standard errors are clustered at the in- 
ustry level. 

1. Initial Differences and Parallel T rends . The hypothesis to 

est is whether the reparations made the more exposed industries 
evelop differently and whether the difference persisted after the 

onmarket production ended. In my research setup, I compare 

he industries involved in meeting the demands of war repara- 
ions to other nonexposed manufacturing industries. To demon- 
trate the comparability and validity of the industry-level re- 
earch design, I compare the levels and trends in these manu- 
acturing industries before the war reparations began, as shown 

n Table II . Column (4) shows that in 1943, the manufacturing 
22. These industry-level controls include a set of prereparations variables pre- 
ented in Table II . The selected elastic-net controls are detailed in Table III . The 
esults are robust to the selection of controls, as presented in Online Appendix 
.A. 
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ndustries with larger reparations shares had, on average, more 

abor, higher wages and greater value of inputs but were other- 
ise initially statistically indistinguishable from the less exposed 

ndustries. 
More important, for the difference-in-differences research de- 

ign, there are no differential trends in any of the variables before 

he war reparations begin; that is, the strong parallel-trends as- 
umption holds. 23 The identifying assumption is that without the 

eparations demands, the exposed industries would have devel- 
ped similarly to the nonexposed ones after 1944. This assump- 
ion is supported by the estimates in Table II , column (5), where 

he prereparations changes in the variables are not significantly 

ssociated with the reparations payments of a given industry. 
hese parallel-trend tests in Table II support the robustness of 
he industry-level comparison. I further establish parallel trends 
sing event-study setups. 

2. Industry-Level Difference-in-Differences Results. I 
resent the industry-level difference-in-differences results in 

able III , column (1). A one standard deviation increase in the 

eparations Share k variable leads to an approximately 18 log 

oint increase in production value and 16 and 14 log point in- 
reases in labor force and value added, respectively. Using the 

ogarithm of the value of shipped reparations + 1 as the exposure 

ariable results in consistent findings, as shown in Table III , 
olumn (3). 

A potential concern in the analysis is that the baseline spec- 
fication also includes the timber and paper industries (two-digit 
ectors 25 and 27). Including these industries in the sample could 

e problematic, as they were already well-established manufac- 
uring sectors before the war and might be less comparable to the 

ther manufacturing sectors. Moreover, these industries had very 

ifferent types of exposure to the war reparations than the heavy 

anufacturing industries. Although the established timber and 

aper industries received substantial government reparation con- 
racts, they did not require similar production upgrades to meet 

oviet demands. 

23. With continuous treatment, one needs a stronger parallel-trends assump- 
ion ( Calla wa y, Goodman-Bacon, and Sant’Anna 2021 ). I show that the results 
re robust to binary (above-median) treatment with a less strong parallel-trends 
ssumption in Online Appendix Figure D.VI. 
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To mitigate these concerns and show that established timber
and paper industries are not driving the results, I omit these in-
dustries from the analysis in Table III , columns (2) and (4). The
estimated coefficients of the Reparations Share k variable remain
highly similar to the baseline estimates in columns (1) and (3)
after these omissions. 

To delve deeper into which industries drive the observed ef-
fect, I divide the Reparations Share k variable into high-skill and
low-skill sectors using the U.S. 1980 industry average years of
schooling. 24 The aim is to discern whether the results are influ-
enced primarily by low-skill manufacturing industries, such as
basic metal manufacturing, which were technologically more at-
tainable in the underdeveloped setting, or by high-skill, heavy
manufacturing industries, which received the majority of state
support but were further a wa y from the required production ca-
pacity. 

I first omit from the sample the low-skill industries in-
volved in reparations production in column (5) and the high-
skill industries involved in column (6) of Table III . I standard-
ize the variables to obtain a standard deviation of one and mean
of zero to make the estimates comparable. The coefficients in
both cases remain statistically significant, meaning that both the
high-skill and low-skill industries involved in reparations pro-
duction grew more relative to the nonexposed industries, but
the standardized estimates for the high-skill group are approx-
imately 2.5 times larger. I observe similar estimates when calcu-
lating the Reparations Share k variables separately for the high-
skill and low-skill industries and estimate standardized effects in
Table III , columns (7) and (8). In column (7), I include the estab-
lished timber and paper groups in the sample, where the coeffi-
cient sizes for high-skill groups remain very similar, but there is
no observable effect for the lower-skill industries. 

These results suggest that the observed industrial develop-
ment effects presented in Table III are largely driven by relatively
high-skill heavy manufacturing industries. The larger coefficient
for the high-skill industries aligns with the historical narrative
that these relatively advanced industries, such as machinery and
transport equipment, were the primary industries affected by the
24. These average years of schooling at the two-digit industrial level are 
drawn from Ciccone and Papaioannou (2009) and presented in Online Appendix 
Figure A.II. 
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ar reparations. As heavy industry was initially less developed, 
t also received more government assistance to transform its in- 
ustrial production. 

3. Event-Study Graphs. To study the effects of the episode 

ver time and further establish that the industries more exposed 

o war reparations did not have differential preexposure trends 
elative to other manufacturing sectors—for example, due to pro- 
uction during the war—I estimate a flexible equation (3) , where 

 interact the Reparations Share variable with year fixed effects: 

Y kt = βt 
(
Reparations Share k × Year t 

) + γk + δt + θt X k + ε kt . 3) 

n this fully flexible estimation, the coefficients ( βt s) presented in 

igure III denote the yearly estimated differences in industries 
y their reparations exposure relative to the omitted base year of 
943. The graph shows that prior to the reparations payments, 
he exposed and nonexposed industries had similar changes in 

utcomes; that is, there were no visible pretrends. The estimates 
n Figure III also affirm that the industries more involved in the 

ar reparations payments did not exhibit differential trends dur- 
ng the war, for instance, due to war production. 

Figure III further shows how war reparations payments had 

 statistically significant long-term effect on the size of the ex- 
osed industries that persisted after the episode. The enduring 

ifference in production value relative to 1943, resulting from a 

ne standard deviation increase in reparations exposure, is ap- 
roximately 30 log points in 1970. The similar effect for the labor 
orce is approximately 20 log points. 

V.B. Triple-Difference Estimation with Norwegian Industrial 
Data 

To strengthen the industry-level empirical analysis, I conduct 
 triple-difference estimation using a comparable historical data 

et on Norwegian industrial activity. A possible concern with the 

revious difference-in-differences empirical evaluation is the po- 
ential correlation between postwar rebuilding efforts through- 
ut Europe, encompassing both Soviet and Western European re- 
onstruction demands. Given the possibility of an elevated post- 
ar demand for war reparations items, such as products from the 

eavy manufacturing sectors, these industries might have expe- 
ienced accelerated growth relative to other sectors even in the 

bsence of state intervention. 
ry 2025
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FIGURE III 

Flexible Difference-in-Differences and Triple-Difference Estimates in Industry 
Output and Labor Force by War Reparations Exposure 

This figure presents estimated flexible difference-in-difference and triple- 
difference estimates ( βt s) and 95% confidence intervals following equations (2) and 
(4) . The outcome is regressed on the industry war reparations exposure interacted 
with year effects. The model also includes year fixed effects and industry effects, 
as well as elastic-net-chosen controls, interacted with year fixed effects. Differ- 
ences are estimated relative to 1943. The sample includes 1934–1970 in Finland 
and 1934–1969 in Norway. The unit of observation is the four-digit industry. The 
dashed vertical lines present the start and end of the war reparations payments. 
The confidence intervals are based on standard errors clustered at the industry 
level. 
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To address such concerns, I perform a triple-difference esti-
mation exercise using newly compiled Norwegian industrial data.
I use Norway as the point of comparison for two reasons. The first
reason is the availability and comparability of the data. Norwe-
gian data employ a four-digit industrial classification similar to
that of Finnish publications, and it is possible to construct yearly
manufacturing data for a comparable period. The second reason is
that Norway, as a Nordic country with a similar size and income,
is a realistic counterpart to Finland. 

1. Industry-Level Triple-Difference Estimation. I assign the
same industry-level exposure to the corresponding Norwegian in-
 ry 2025
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ustries and estimate the following triple-difference equation (4) : 

Y ktc = β1 
(
Reparatio ns Share kc × Po st t × F inland c 

)
+ β2 

(
Reparatio ns Share kc × Po st t 

) + γkc + δtc + θt X kc + ε ktc . 4) 

ere, subscripts k , t , and c denote industry, year, and country, re- 
pectively. Again, Reparations Share k is the measure of industry 

 reparations exposure, and Post t is an indicator variable repre- 
enting the time from 1944 onw ard. Here , β2 shows the difference 

n the more exposed industries relative to other industries within 

orway, where β1 , the coefficient of interest, shows the triple dif- 
erence, or how much larger the within-Finnish difference in out- 
ome was relative to the within-Norway difference. The terms 
kc and δtc denote country-industry fixed effects and country-year 
xed effects. I include θt X kc industry log employment and the log 

alue of production in 1943 interacted with year effects in the es- 
imations. I cluster the standard errors at the industry-country 

evel. I perform the analysis for nearly the same period as above, 
934–1969, for which information is available in both countries. 

In the results shown in Table IV , the triple-difference esti- 
ates show that the within-Finland development of the exposed 

ndustries was considerably greater than the within-Norway 

hange. The baseline estimates presented in column (1) for the log 

alue of production and in column (5) for the log labor force are 

tatistically significant, and the triple-difference estimates (0.16 

nd 0.16) are close to the difference-in-differences estimates pre- 
ented in Table III . 

The estimated within-Norway coefficients ( β2 ) in Table IV are 

mall and statistically insignificant. These results indicate that 
he same industries did not develop noticeably faster than other 
anufacturing industries within Norway, thus suggesting that 

ifferential growth in the reparations-producing industries was 
ot inevitable in postwar Europe. 

I explore which industries drive the results. I omit the es- 
ablished timber and paper industries in columns (2) and (6) of 
able IV , and the estimates remain roughly similar. I divide the 

ndustry-level war reparations exposure into high-skill and low- 
kill exposure, as in the previous section. The results presented 

n columns (3) and (4) and (7) and (8) are largely driven by the 

igher-skill industries. The estimates are similar in size to those 

n Table III , but the effects for the lower-skill industries are not 
tatistically significant. 
ry 2025
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2. Event-Study Graphs. In Figure III , I present the flexible 

stimates ( β2 ’s), where the reparations share variable is inter- 
cted with year fixed effects instead of the Post term in equation 

4) . These triple-difference estimates are similar to the difference- 
n-differences estimates, presented side by side in Figure III . The 

stimated coefficients are stable before the war reparations and 

iverge afterward, without presenting differential pretrends. Due 

o differences in the countries’ historical industrial classifications, 
he linking of war reparation exposure to the Norwegian indus- 
ries might be less accurate than the linking in the Finnish case. 
his inaccuracy might reduce the precision of the estimates. 

V. LOCAL DEVELOPMENT AND STRUCTURAL TRANSFORMATION 

.A. Local Exposure Intensity and Baseline Differences 

1. Local Exposure Intensity. To study the effect of the war 
eparations on later local economic development and structural 
ransformation, I construct a municipal-level measure of the in- 
ensity of the exposure at each location. I follow the compre- 
ensive literature ( Bartik 1991 ; Autor, Dorn, and Hanson 2013 ; 
cemoglu et al. 2016 ) and calculate a shift-share measure as 

he sum of the interactions of the preexposure industry labor 
hares in the municipality and the industry’s war reparations 
hipments: 

Exp osure m 

= 

∑ 

k 

L km 

L m 

Rep arations k 
L k 

. 5) 

n the local exposure measure presented in equation (5) , I use the 

939 industry ( k ) and municipality ( m ) information available in 

he 1950 census to measure what portion of the labor force ( L ) 
n a certain municipality worked in the exposed sectors before 

he reparation payments began. In equation (5) , L km 
L m 

represents 
he share of workers in an industry in a municipality in 1939. 
eparations k is the total number of reparations assigned to the 

ndustry. I follow Autor, Dorn, and Hanson (2013) and scale the 

ndustry shock with the initial labor force working in the industry 

 k . 25 Figure IV maps the geographical variation in the exposure 

ariable. 
25. The 1950 population census uses a different industrial classification than 

he manufacturing census employed in the previous section. The 1950 population 

ensus includes 53 broader sectors of industrial activity and has information on 

onmanufacturing sectors. 

 on 07 January 2025
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4th quartile
3rd quartile
2nd quartile
1st quartile
No data

Exposure

FIGURE IV 

Geographic Distribution of Local War Reparations Exposure 

The map presents the local exposure to war reparations production of Finnish 

municipalities measured using the Exposure m 

variable constructed in equation 

(5) . Here, labor shares are calculated using the preexposure 1939 industry shares. 

 

 

 

 

 

 

 

 

 

 

 

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/advance-article/doi/10.1093/qje/qjae036/7849762 by N

ational Library of H
ealth Sciences user on 07 Janua
The exposure measure captures how much the reparations
episode affected the specific municipality. Reparations led to an
increased demand for goods from certain industries but were also
associated with other substantial local changes, such as the up-
grading of production facilities and investments in new machin-
ery and education. This variable indicates how much overall expo-
sure to nonmarket production the locality had during the episode.
Because the reparations production was largely based on the mas-
sive extension and upgrading of the existing manufacturing base
rather than the founding of new factories ( Kinnunen 1967 ; Harki
1971 ), Exposure m 

is a good measure of which municipalities were
more exposed to reparations payments. 
ry 2025
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Using the exposure measure, which is calculated from preex- 
osure industry shares, instead of actual factory locations, fur- 
her addresses identification issues that could arise from the 

tate’s choice of preferred locations for production. It would be 

oncerning for comparability if the state assigned reparations 
roduction to the locations it wanted to develop more. Even 

hough there is no record of such preferential assignment in the 

istorical literature, the fact that the exposure variable is mea- 
ured using prereparations labor shares further mitigates such 

oncerns. 

2. Local Preexposure Differences and Parallel T rends . The 

ypothesis to be tested is whether local exposure to temporary 

onmarket production made the more affected municipalities 
ore industrialized and whether the structural change persisted 

fter the episode ended. The identifying assumption is that the 

ess exposed municipalities would have otherwise developed sim- 
larly to the more exposed municipalities after the war repara- 
ions. To assess the validity of this assumption and the compara- 
ility of the differentially exposed locations, I estimate equations 
6) and (7) at the municipal level: 

Y m (1940) = βExposure m 

+ γr (m ) + ηX m 

+ ε m 

, 6) 

Y m (1940) − Y m (1930) = βExposure m 

+ γr (m ) + ηX m 

+ ε m 

. 7) 

he outcome in equation (6) is the preexposure level in 1940, 
nd the outcome in equation (7) is the preexposure change 

n observed characteristics of municipality ( m ) in 1930–1940. 
xposure m 

is the municipal-level measure of the intensity of ex- 
osure to the reparations as defined in equation (5) . I standardize 

he Exposure m 

variable to have a mean of zero and a standard de- 
iation of one. To explore variation arising from initial industrial 
omposition, I control for the initial share of employment in man- 
facturing and agriculture in 1940, as well as urban fixed effects 
 m 

. I further control for 11 region fixed effects ( γr (m ) ), determined 

y the municipality m . 
The results of the comparability tests presented in Table V 

alidate my empirical assessment. Municipalities differentially 

xposed to the reparations had similar observable characteris- 
ics and, more importantly for the difference-in-differences esti- 
ation, exhibited parallel trends prior to the episode. 
ry 2025
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TABLE V 

BASELINE MUNICIPALITY CHARACTERISTICS BY WAR REPARATIONS EXPOSURE 

Pretreatment 
1940 mean and 

(std. dev.) Observations β
Le vels 

βChanges 

(1) (2) (3) (4) 

ln Population 8.16 499 0.007 −0 . 010 
(0.96) (0.043) (0.007) 

Share of population in 0.06 499 −0 . 003 ∗ −0 . 001 
services (0.06) (0.002) (0.002) 

Share of population in 0.01 499 0.000 0.001 
construction (0.01) (0.000) (0.001) 

Share of Swedish 0.11 499 0.018 −0 . 001 
population (0.28) (0.014) (0.001) 

Average income tax 19.45 499 −0 . 022 −0 . 054 
(marks) (3.78) (0.120) (0.082) 

Share paying income 0.09 499 0 . 003 ∗ −0 . 002 
tax (0.06) (0.001) (0.003) 

ln Arable land 8.38 498 −0 . 006 −0 . 082 
(1.18) (0.055) (0.061) 

Cattle relative to 425.14 498 −1.785 3.048 
population in 1000s (179.94) (6.448) (2.890) 

Tractors relative to 2.61 499 0.029 0.049 
population in 1000s (3.63) (0.115) (0.090) 

ln Manufacturing 4.51 304 0.195 −0 . 029 
workers (1.95) (0.142) (0.056) 

ln Factories 1.57 304 0 . 163 ∗ −0 . 032 
(1.27) (0.094) (0.038) 

ln Manufacturing 1.87 304 0 . 280 ∗ −0 . 077 
salary (marks) (2.27) (0.164) (0.068) 

Share of population in 0.72 499 −0 . 001 
agriculture (0.25) (0.004) 

Share of population in 0.10 499 −0 . 003 
manufacturing (0.11) (0.003) 

ln Area 6.17 499 −0 . 012 
(1.11) (0.042) 

Latitude 62.24 499 0.016 
(1.68) (0.023) 

Longitude 24.73 499 −0 . 058 
(2.26) (0.042) 

Notes. The unit of observation is the municipality. The table presents the baseline 1940 mean and stan- 
dard deviation of local variables. It includes the coefficients and standard errors from regressing observable 
variables in 1940, or their changes between 1930 and 1940, with the standardized treatment variable. The 
specifications also control for the 1940 manufacturing share and 1940 agricultural share, as well as region 
and urban fixed effects. The estimates are derived from equations (6) and (7) . Average income tax and Share 
paying income tax are measured in 1929 and 1938. In manufacturing workers, factories, and manufacturing 
salary, the difference is between 1934–1940. In columns (3) and (4) robust standard errors are in parentheses. 
Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. 
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.B. Lasting Effects on Local Industrialization 

1. Local Difference-in-Differences Estimation. I estimate 

he following difference-in-differences model (8) at the municipal 
evel, where the outcome of interest ( Y mt ) is the municipal em- 
loyment share in manufacturing or agriculture, log municipal 
mployment in manufacturing, or the log number of manufactur- 
ng establishments: 

Y mt = β ( Expo sure m 

× Po st t ) + γm 

+ δt + θt X m 

+ ε mt . 8) 

In equation (8) , subscript m denotes the municipality and t 
enotes the year. Exposure m 

is the municipal-level reparations 
xposure as defined in equation (5) , and Post t denotes the time af- 
er 1944 when the war reparations commenced. The coefficient of 
nterest β is the difference-in-differences estimate. I standardize 

he Exposure m 

variable to have a mean of zero and a standard 

eviation of one. γm 

and δt represent the municipal and year fixed 

ffects. Depending on the specification, I add either the baseline 

ndustrial structure controls or elastic-net-selected controls inter- 
cted with year effects θt X m 

to ensure comparability. I add urban 

xed effects and 11 larger region fixed effects, which constrain the 

omparison to geographically nearby municipalities, interacted 

ith the year. I weight the regressions with their 1939 census 
opulation and cluster the standard errors by municipality. 

2. Local Difference-in-Differences Results. I report the 

ifference-in-differences estimates from equation (8) in Table VI . 
ere, a one standard deviation increase in local exposure to war 

eparations production led to a 2 percentage point increase in the 

hare of manufacturing labor and a 3 percentage point decrease 

n the agricultural labor share. 
I validate the local-level industrialization findings using 

anufacturing surveys. These cover fewer municipalities but 
pan more years. A one standard deviation increase in local expo- 
ure to war reparations led to an approximately 14 log point in- 
rease in manufacturing employment and a 9 log point increase in 

he number of establishments. The estimates presented in Table 

I , both for specifications with baseline industrial structure con- 
rols and for those with elastic-net-selected controls, give similar 
esults with the larger sample local industrial structure. How- 
ver, for the smaller sample, the estimates for manufacturing em- 
loyment and the number of establishment outcomes are similar 
ry 2025
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ut not statistically significant when using only the baseline con- 
rols. 

I again examine which industries drive the local industri- 
lization in Table VI . I redefine Exposure m 

by omitting the es- 
ablished timber and paper industries from the measure. Omit- 
ing these industries does not substantially affect the estimates 
n Table VI , suggesting that these industries are not driving the 

bserved effects arising from the studied episode. 
I delve further to understand the source of the observed ef- 

ect. I calculate separate local exposure measures using either 
igh-skill or low-skill industries, as previously defined. I stan- 
ardize these measures to have a mean of zero and a standard 

eviation of one to support the comparison. This exercise aims to 

isentangle the effects of different types of local exposure. The 

stimates presented in Table VI suggest that the effects on local 
tructural change are driven primarily by exposure to high-skill, 
ore advanced production. The exercise further suggests that the 

pgrades in production made in the more advanced sectors were 

ore important than the overall increase in orders that affected 

oth the more advanced and less advanced sectors. 

3. Event-Study Graphs. To study the local dynamic effects 
f exposure to war reparations, I estimate the year-interacted 

oint estimates (βt s ) , otherwise following equation (8) . Figure V 

resents estimates for both the manufacturing employment share 

nd log manufacturing employment outcomes. Both outcome vari- 
bles exhibit a significant jump after the war reparations com- 
enced in 1944. The event-study graphs in Figure V further un- 

erscore the comparability of the differently exposed municipal- 
ties. The yearly estimates in Panel B do not show a discernible 

retrend before or during the war. This evidence strengthens the 

rgument that it was the reparations, rather than, for example, 
artime production, that catalyzed the observed surge in local 

ndustrialization. 

4. Local-Level Investments. A plausible mechanism for the 

bserved industrialization is that the state provided loans and 

dvance payments to facilitate production upgrades and invest- 
ents needed for the war reparations production ( Auer 1956 , 

86). I empirically examine this intermediate step using lo- 
al manufacturing power usage (in horsepower) drawn from 

he manufacturing censuses as a proxy for local capital accu- 
ry 2025
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FIGURE V 

Estimated Differences in Local Manufacturing Employment by Level of 
Exposure to War Reparations 

The unit of observation is the municipality. The graphs present estimated 
difference-in-differences coefficients (βt ) from equation (8) . The outcome is re- 
gressed on local reparations exposure interacted with year effects. The model also 
includes municipality and year fixed effects and elastic-net-selected controls, re- 
gion fixed effects, and urban fixed effects interacted with year fixed effects. The 
lines present 95% confidence intervals, based on municipality-level clustered stan- 
dard errors. The vertical dashed red lines present the start and end of the war 
reparations payments. Panel A uses data for each decade from the publication 

Finnish Population by Industry . Panel B uses data drawn from yearly manufac- 
turing surveys. The sample includes 1934–1966 in the manufacturing survey data 
and the decades 1920, 1930, 1940, 1950, 1960, and 1970 in the occupational struc- 
ture data. 
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ealth Sciences 
ulation. 26 The difference-in-differences estimates reported in 

nline Appendix Table A.I show that there was a differential 
ncrease in power usage after the reparation payments started 

n the localities with more exposure. When the local exposure 

easure is divided by skill intensity, the effect on capital in- 
rease is driven by the high-skilled local exposure measure in 

nline Appendix Table A.I. 

.C. Local-Level Triple-Difference Estimation Using Norwegian 

Data 

I perform a triple-difference estimation with Norwegian 

ocal-level data. The purpose of this exercise is to further alleviate 

he concern that Finnish regions with a certain type of initial in- 
ustrial structure were different in some unobserved way or were 

ound to develop differently after the war. 
I create a Norwegian version of the local exposure variable 

quation (5) using the manufacturing structure of each Norwe- 
ian county ( fylke ) in 1939. This approach allows me to calculate 

 potential Norwegian local exposure to war reparations produc- 
ion variable similar to that in Finland. I assign the constructed 

hift-share measure to the Norwegian municipalities, which are a 

ubset of counties, enabling me to obtain a Norwegian municipal- 
evel measure of potential exposure to war reparations production 

omparable to that in Finland. As a Norwegian outcome variable, 
 use data available from the Kommunendatabasen , which offers 
nformation on the broad industrial structure of each Norwegian 

unicipality. 27 

1. Local Triple-Difference Estimation. These additional 
ata allow me to estimate a triple-difference model (9) , where the 

utcome of interest Y mtc is the municipal employment share in 

anufacturing or agriculture in either Norway or Finland, and 

xposure m 

denotes the local potential-exposure variable. 

Y mtc = β1 
(
Expo sure m 

× Po st t × F inland c 
)

+ β2 ( Expo sure m 

× Po st t ) + γm 

+ δtc + θt X m 

+ ε mtc 9) 
26. The manufacturing census does not directly report investments or capital 
ver the entire study period. 

27. The construction of the Norwegian data and shift-share measure is fur- 
her explained in Online Appendix C .D . 

user on 07 January 2025
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In equation (9) , subscripts m , t , and c denote municipality,
year, and country, respectively. Here, the coefficient β2 represents
the difference in the more exposed municipalities relative to other
municipalities in Norway. The coefficient β1 denotes the triple dif-
ference or how much larger the within-Finland difference in ex-
posure is relative to the within-Norway difference. I standardize
the Exposure m 

variable to have a mean of zero and a standard
deviation of one. γm 

and δtc denote the municipality and country-
year fixed effects, respectively. In the estimations, I include θtc X m 

,
the municipality’s 1930 population, manufacturing and agricul-
tural share and urban fixed effects interacted with year effects. 28 

I weight the regressions with the 1930 municipal population and
cluster the standard errors by municipality. I limit my sample
to the years data are available for both countries, namely, 1920,
1930, 1950, and 1960. 

In the triple-difference estimates reported in Table VII , I
find no statistically significant effect on the Exposure m 

variable
in Norway; in other words, there was no observable differen-
tial structural change in the Norwegian regions with initial pro-
duction geared toward war reparations production. However, the
triple-difference estimates of Finnish regions with such initial in-
dustrial composition are large and statistically significant. The
estimated impact is a 5 percentage point increase in the share of
labor in manufacturing and an approximately 3 percentage point
decrease in the share of the labor force in agriculture. 

As before, I create separate variables for nonestablished pro-
duction, as well as high-skill and low-skill exposure, to examine
what industries drive the observed effects. In Table VII , the esti-
mated effects remain similar when excluding established timber
and paper industries, suggesting that these sectors do not drive
the results. In Table VII the effect on the manufacturing labor
share is influenced primarily by higher-skill industries. The ef-
fect on the agricultural labor share is correspondingly greater for
high-skilled workers. 

The triple-difference estimates reported in Table VII are not
perfectly comparable to the difference-in-differences estimates
found in Table VI . This discrepancy is due to measurement and
sample differences across countries; the limitation of the sample
to the years data are available for both countries (1920, 1930,
28. In these estimations, I control for the 1930 local industry shares from both 

countries, as such information does not exist for Norway in 1940. 

 07 January 2025
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1950, and 1960) and the inclusion of a slightly different set of
controls . 29 Nevertheless , the baseline local estimates reported in
Tables VI and VII are qualitatively similar and statistically and
economically significant. 

VI. LONG-TERM INDIVIDUAL-LEVEL EFFECTS 

VI.A. Individual-Level Effects on Leaving Agriculture and 

Long-Term Incomes 

I deepen the analysis of the episode by employing Finnish
administrative data that allow the tracking of individuals over
time. I begin the individual-level examination by studying the ef-
fect of local exposure to reparations production in the sector in
which a given individual worked in 1950 or 1970, as well as their
long-term wages. I first focus on established workers aged 25–45
in 1950. 30 I estimate the following equation: 

Y im 

= βExposure m 

+ γr (im ) + ηX m 

+ θX i + e im 

. (10) 

Here, outcome Y im 

is a dummy variable that measures whether
person i worked in agriculture or manufacturing in 1950 or 1970
or the person’s average income from 1971 to 1975. Exposure m 

measures municipality m ’s (in which the person lived in 1939)
w ar reparations exposure . I standardize the Exposure m 

variable
to have a mean of zero and a standard deviation of one to facilitate
the interpretation of the results. β is the coefficient of interest. I
add baseline control variables X m 

to account for the initial differ-
ences in industrial structure. I add urban and 11 Finnish region
fixed effects (γr (im ) ) to account for any region-specific variation.
Region fixed effects are determined by the person i and their mu-
nicipality of residence in 1939 m . These municipal-level variables
are assigned to the worker’s 1939 municipality to account for se-
lection. I also control for individual-level sex and age fixed effects
X i . 

In Table VIII , Panel A, I present the estimated effects of local
29. Furthermore, the divided estimates are potentially less informative in the 
Norwegian case, as I discuss in Online Appendix C .D , and there is less variation 

in the skill intensity within the Norwegian variables because the data are less 
detailed. 

30. The oldest workers in the sample were likely to remain in the labor 
force until 1970, at which point I assess the long-term individual outcomes. The 
youngest individuals in the sample were 14 years old in 1939, which allows me to 
possibly link them to an industry of employment from that year. 
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xposure to reparations production on a person’s sector of employ- 
ent in 1950. The first column presents the estimates of working 

n agriculture for all workers. 31 Here, a one standard deviation 

ncrease in local exposure to reparations production is associated 

ith a 12 percentage point lower probability of working in agri- 
ulture. In the second column, I restrict the sample to those who 

 know worked in agriculture in 1939, which means that I can 

dentify any departures from agriculture between 1939 and 1950. 
he estimated effect in the subsample is 9 percentage points. 

Similarly, a one standard deviation increase in local exposure 

o reparations production is associated with a 9 percentage point 
ncrease in the probability of working in manufacturing in 1950. 
n the subsample of initial agricultural workers, the estimated 

ffect is around 5 percentage points. 
I track the workers over censuses and first study the effect of 

he policy on workers’ employment sectors in 1970. Table VIII , 
anel B shows that workers more exposed to war reparations 
ere still more likely than others to work outside agriculture and 

ore likely to be working in manufacturing in 1970. Estimates of 
imilar magnitude are found for the workers who can be identi- 
ed as agricultural workers in 1939. 

As a large body of literature has argued that agriculture is 
ess productive than manufacturing (e.g., Gollin, Lagakos, and 

augh 2014 ), I also present the estimated reduced-form effects 
f the reparations exposure on a person’s long-term income in 

able VIII , P anel C . I take the average income of a person in 1971
nd 1975 to minimize missing incomes. I again divide the sam- 
le into all workers and those working in agriculture in 1939. I 
nd that the effect of a one standard deviation increase in local 
xposure is associated, on average, with a 15 log point increase in 

970 incomes. For the subsample of those who were agricultural 
orkers in 1939, the estimated impact of a one standard devia- 

ion increase in the exposure measure is around 11 log points. I 
nd consistent results when using income rank as an outcome in 

able VIII , Panel C. 32 
31. Agriculture here also includes other forms of primary production, such as 
orestry. 

32. Following the approach of Chetty et al. (2014) , I categorize people into 100 
venly sized groups based on the national income distribution from the 1970s to 
nalyse their income rank in each cohort. 

ences user on 07 January 2025
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I go on to study which industries are driving these effects on
established workers. In Table VIII , columns (3) and (7) after the
established timber and paper industries are excluded from the
local exposure measure, the standardized effects on all the out-
comes remain similar. This result indicates that the established
sectors are not the primary drivers of the observed results. When
exposure by high- and low-skill industries in columns (4) and (8)
are differentiated, the higher-skill industries seem to drive the ef-
fects. Although there are statistically significant effects for lower-
skill industries, the standardized effects are smaller in magni-
tude than those arising from the higher-skill industries. 

VI.B. Long-Term Effects on Education and Occupational 
Upgrading 

1. Individual-Level Difference-in-Differences. Since in-
creased manufacturing opportunities plausibly offer children and
young adults more and different options than they offer the older
generation, I can estimate a generalized difference-in-differences
specification equation (11) to study how the postwar change in
the local production structure affected occupational and educa-
tional choices by 1970. In this analysis, the sample comprises
all individuals between the ages of 5 and 50 in 1944 who were
included in the 1950 census. 

Y imc = β ( Yo ung c × Expo sure m 

) + γm 

+ γc + ηc X m 

+ θX i + ε imc (11) 

Here, Y imc is the educational or occupational measure of the in-
dividual i , in cohort c and municipality m , measured in 1970.

oung c denotes those in cohorts c aged 5–25 in 1944, at the start
of the reparations. The Exposure m 

variable is assigned to the indi-
vidual’s municipality m in 1939. β is the coefficient of interest re-
flecting the within-municipality impacts of war reparations expo-
sure for younger cohorts in comparison to that for older cohorts. 33 

The specifications include municipality fixed effects γm 

, which ac-
count for any time-invariant municipality-specific factors, and co-
33. The timing of the effect is complicated, given that delayed educational 
decisions and war reparations production necessitated skill upgrading and educa- 
tion for individuals across all age groups and provided new opportunities. Never- 
theless, the difference-in-differences estimates, even without precise timing, pro- 
vide further evidence by focusing on within-municipality changes in educational 
attainment. 
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ort fixed effects γc , which account for common cohort effects. I 
urther add urban fixed effects and region fixed effects interacted 

ith cohort fixed effects. I also control for sex fixed effects in X i . 
 control for the baseline municipal agricultural and manufac- 
uring labor share in 1940 interacted with cohort fixed effects to 

ccount for the initial differences in industrial structure. 
The difference-in-differences results in Table IX , Panel A 

how that the younger cohorts in the more exposed locations in- 
reased their years of schooling due to the war reparations pro- 
uction. I use information from the 1970 administrative data to 

xamine the effects on all reported degrees and on higher de- 
rees. 34 There are especially pronounced effects on higher edu- 
ation. The impact of a one standard deviation increase in local 
xposure to war reparations on completing a higher degree is 0.6 

ercentage points, which amounts to 12.5% of the mean. Using all 
ypes of degrees as outcomes produces similar results, as shown 

n Table IX . 
I examine the effects of local exposure to reparations produc- 

ion on occupational upgrading. I categorize the occupations into 

hree larger groups based on socioeconomic rankings (blue-collar 
roduction occupations, white-collar office occupations, and exec- 
tive occupations) provided by Statistics Finland and use the oc- 
upational group as an outcome in equation (11) . The estimates 
resented in Table IX , Panel B suggest occupational upgrading. 
he younger cohorts in the exposed municipalities are less likely 

o be in production occupations and are instead more likely to 

old executive and white-collar occupations. 
I study which industries drive the results by excluding the es- 

ablished timber and paper industries and dividing the exposed 

ndustries into high-skill and low-skill industries. In Table IX , 
he estimates are once again minimally affected by the omission 

f the established industries, suggesting that these do not drive 

he results. The division into high-skill and low-skill industry ex- 
osure in Table IX reveals that the presented education estimates 
re driven by high-skill reparation production, while there is no 

mpact of low-skill industry exposure. 
34. These degrees correspond to codes 3–8 in the Finnish educational clas- 
ification ( koulutusluokitus 2003) available in the administrative data, which is 
imilar to the International Standard Classification of Education (ISCED) but not 
erfectly comparable for historical degrees. Higher education degrees correspond 
o codes 6–8 in the Finnish educational classification system. 
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2. Event-Study Graphs. To further examine the differential 
ohort responses to the reparations, I estimate event-study spec- 
fications (12) . Here, Y im 

again denotes the education or occupa- 
ional group of the individual i in 1970 from municipality m in 

ohort c . The local exposure variable is interacted with five-year 
ohorts to assess the flexible effects. Otherwise, equation (12) fol- 
ows equation (11) . 

Y imc = βc 
(
Co ho rt c × Expo sure m 

) + γm 

+ γc + ηc X m 

+ θX i + ε imc 12) 

Online Appendix Figure A.III first presents cohort-specific 
stimates (βc ) and 95% confidence intervals for years of educa- 
ion and the completion of different types of degrees. The esti- 
ates are presented relative to the omitted 30–34-year-old co- 

ort. Online Appendix Figure A.III illustrates that the educa- 
ional effects in Table IX are largely influenced by the youngest 
ohorts, specifically those aged 5–9 in 1944, who experienced the 

ost prolonged exposure to reparations production. In addition, 
here is no noticeable long-term trend in the estimated cohort 
ffects in Online Appendix Figure A.III, suggesting that the ob- 
erved educational effects follow from the studied episode. 35 

The pattern of the estimates for occupational groups pre- 
ented in Online Appendix Figure A.III reveals further interest- 
ng cohort effects stemming from local reparation exposure. Older 
ndividuals are significantly more likely to become production 

orkers if they are exposed to nonmarket production. However, 
he effect does not hold for younger cohorts. Furthermore, the 

lder cohorts are not substantially more likely to become execu- 
ives when exposed to the episode, while the younger cohorts are 

ore likely to do so, echoing the education trends. 

3. Municipality-Level Increase in Degrees. To better under- 
tand the timing of the local educational effect, I use the avail- 
ble graduation year information to estimate a municipal-level 
35. The estimated impacts for the higher education degrees for the relatively 
ature 25- to 29-year-old group in Online Appendix Figure A.III result from the 

ra’s extraordinary circumstances. Education was greatly delayed for the cohorts 
ost exposed to the war (aged 25–29 in 1944). Online Appendix Figure A.IV illus- 

rates this delayed education, where the average age at higher education degree 
raduation, as available in the full 1970 census, was significantly older for these 
ohorts. According to the administrative data, 75% of higher degree holders who 
ere aged 25–30 in 1944 graduated after the war. 
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event-study specification (13) . 36 Here, I aggregate the number of
new higher education degrees from the administrative census to
the level of graduation year and the person’s municipality of res-
idence in 1939. This gives a municipal-level panel of new higher
education degrees in each year. 

ln 

(
Hig her Deg rees + 1 

)
mt = βt (Year t × Exposure m 

) + γm 

+ δt + θt X m 

+ ε mt (13) 

In equation (13) , the outcome ln 

(
Hig her Deg rees + 1 

)
mt de-

notes the log number of higher education degrees completed in
year t by people from municipality m . Municipality denotes the
individual’s municipality of residence in 1939 to account for sort-
ing. I group the years into five-year bins, as there are several
year-municipality cells without observations, and estimate the in-
teracted exposure effects in each group (βt ) . Otherwise, equation
(13) follows equation (8) . 

In the event-study estimates plotted in Online Appendix Fig-
ure A.V, there is a clear postwar increase in the number of at-
tained higher degrees among the people living in the more ex-
posed municipalities in 1939. In addition, there is no visible pre-
trend in new degrees in these municipalities before the war repa-
rations payments started. Online Appendix Table A.II further
presents the associated municipal-level difference-in-differences
estimates. 37 

4. New Educational Opportunities. A feature of the episode
that might explain the observed education effects was the sub-
stantial expansion of various educational institutes by the state
and many reparations companies to quickly increase the avail-
ability of a skilled labor force. To study the local availability of
later educational opportunities, I use a new data set drawn from
Statistics Finland’s Oppilaitokset (1972) publication and estimate
equation (14) . Here, the outcome variable I ( Inst it ut e ) m 

denotes a
dummy variable indicating whether municipality m had a voca-
36. Available for a subset of degree holders. Here, I use the 1975 census infor- 
mation, with more graduation year observations. 

37. As there are few higher degrees in the data, the data set contains many 
zeros, I explore the robustness of the difference-in-differences model for the log 
outcome in Online Appendix Table A.II. Following Chen and Roth (2024) , I es- 
timate a log effects with scaled and different calibrated extensive-margin values. 
The estimates remain positive and substantial with these alternative estimations. 
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TABLE X 

LOC AL REPARA TIONS EXPOSURE AND LA TER EDUC A TION INSTITUTIONS 

HE 

institution University College 
Technical 

college Vocational 
Industry 

vocational 
(1) (2) (3) (4) (5) (6) 

Exposure 0 . 103 ∗∗∗ 0.021 0 . 055 ∗∗ 0 . 089 ∗∗ 0 . 178 ∗∗∗ 0 . 150 ∗∗∗
(0.033) (0.022) (0.021) (0.035) (0.035) (0.035) 

N 499 499 499 499 499 499 
Y mean 0.050 0.010 0.020 0.048 0.020 0.052 

Notes. The unit of observation is the municipality, with Exposure referring to standardized reparations 
exposure. Education institutions denote a dummy indicating whether the municipality had a certain educa- 
tion institution in 1971. Higher education (HE) institutions encompass universities, colleges, and technical 
colleges. All regressions include baseline municipal-level controls of agricultural and manufacturing shares 
from 1940, 11 regional fixed effects, and urban fixed effects. Regressions are weighted by the 1939 municipal 
population. Robust standard errors are in parentheses. ∗∗∗ 1%, ∗∗ 5%, ∗ 10% significance levels. 
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ional or higher education institution in 1971 (university, college, 
echnical college, or private or public vocational school). 38 

I ( Inst it ut e ) m 

= βExposure m 

+ γr (m ) + θX m 

+ ε m 

14) 

he results presented in Table X show a substantial and statisti- 
ally significant association between higher local exposure to war 
eparations production and the later presence of higher educa- 
ion institutions in the municipality. A one standard deviation in- 
rease in exposure corresponds to a 10 percentage point increase 

n the likelihood of having a university, college, or technical col- 
ege. No statistically significant effect is observed for traditional 
esearch universities in column (2), as most of the universities 
ere established before the war reparations period. The effect on 

igher education primarily stems from new colleges (e.g., engi- 
eering universities and business schools) and technical colleges 
hat grant bachelor-equivalent degrees, such as engineering de- 
rees, largely founded after the war. Table X provides further 
vidence that in 1971, locations with greater involvement had 

ore vocational training, particularly industry-provided training, 
hich companies had initiated to meet the demands for a skilled 

orkforce. 

5. Parent Income Channel. Another plausible explanation 

or the observed human capital accumulation is the increase in 
38. 1971 is the first year such local information on institutes is systemati- 
ally available. In Online Appendix C .B ., I provide further details regarding the 
lassification of these institutes. 
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parental income from industrialization, which would enable their
children to pursue higher education. To explore this mechanism,
I control for parents’ income in the sample where parents are
matched to children. However, interpreting these estimates is
challenging, as both the child’s education and parents’ income
are outcomes of war reparations exposure. Keeping this caveat
in mind, I find that local exposure to reparations production re-
mains a predictor of later education, even after accounting for
parental incomes in Online Appendix Table A.III. Nevertheless,
an increase in parents’ income does mediate the accumulation of
children’s higher education. 

VI.C. Upward Mobility 

To study upward mobility effects of the episode, I exploit the
household information in the administrative data and link the
younger cohorts (aged 5–25 in 1944) to their father in the same
household according to the 1950 census. As before, I assign lo-
cal exposure to war reparations production in the person’s 1939
municipality to avoid selection to the more exposed areas. To esti-
mate the effects on absolute upward mobility, I restrict the sam-
ple to those whose father had not completed primary education in
1950. I use information on parental education instead of parental
income, as the earliest individual-level income data are from the
1970s. I track the individuals over censuses and estimate the fol-
lowing equation: (

Y im 

| F at her wit hout primary educat ion i 
) = βExposure m 

+ γr (im ) + ηX m 

+ θX i + ε im 

. (15) 

Here, outcome Y im 

denotes whether individual i in municipality m
has a higher degree, indicates whether they work in an executive
or white-collar occupation, or measures their years of schooling or
income rank. I follow Chetty et al. (2014) and rank the children
into 100 equally sized groups in the national income distribution
in the 1970s to study their position in the income distribution
within the cohort. 39 Otherwise, equation (15) follows equation
(10) . 

Table XI , Panel A presents the estimated upward mobility re-
sults. For the children whose fathers did not have a primary edu-
cation, a one standard deviation increase in reparations exposure
39. I take the average of 1971 and 1975 taxable income to create the income 
ranks. 
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was associated, on average, with an income rank that is 2.5 points
higher. Similar exposure was associated with 0.16 more years of
schooling and a 0.6 percentage point increase in the probability
of having higher education. A one standard deviation increase in
reparations exposure was further associated with a 1 percentage
point increase in the probability of holding an executive occupa-
tion and a 2 percentage point increase in having a white-collar
occupation. 

I divide the exposure measure into high-skill industry expo-
sure and low-skill industry exposure by the associated industry
skill level to examine what type of involvement drives the results.
I find that the observed upward mobility impacts in Table XI ,
Panel A are driven entirely by high-skill industries. 

I examine the relative effect of exposure on young cohorts
with more prosperous backgrounds in Table XI , Panel B. Here, I
restrict the sample to individuals whose fathers had at least an
upper school or high school diploma, the two highest educational
categories available in the 1950 census, and again estimate the
conditional outcomes in 1970. The estimates are small relative
to the mean and mostly statistically insignificant. These results
suggest that the episode of nonmarket production especially ben-
efited those from less privileged backgrounds. 

These upward mobility results in Table XI are broadly in
line with the seminal work of Kuznets (1955) , who argues that in
the long run, industrialization can reduce income inequality be-
cause it expands professional and income opportunities, which he
calls service income, more for the lower-income population than
for higher-income elites. For all mobility measures—income rank,
years of schooling, having a higher degree, and having an execu-
tive or white-collar occupation—the effect is larger relative to the
mean for the group where the parent had less than a primary
school education. These results support Kuznets’s point that in-
dustrialization can benefit lower-income groups more, as these
new opportunities may not similarly help groups that already
have high income. 

The long-term effects on education attainment and upward
mobility highlight important auxiliary effects of the episode of
nonmarket production. The long-term effects on younger cohorts
suggest that the change in the local production structure imposed
by the war reparations affected the opportunities of these cohorts.
ry 2025
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VII. FURTHER ANALYSIS 

II.A. Robustness 

I perform a series of robustness c hec ks on the estimated re- 
ults, which I briefly outline here and detail more thoroughly in 

nline Appendix D. In Online Appendix D.A, I report the robust- 
ess of the industry-level difference-in-differences estimates to 

ifferent control variables and alternative specifications, yielding 

onsistent results. In Online Appendix D .B , I demonstrate the ro- 
ustness of the baseline local development estimates and flexible 

ifference-in-differences estimates to alternative controls, show- 
ng consistent results. 

I continue by assessing the robustness of the individual- 
evel results in Online Appendix D .C . In Online Appendix Ta- 
le D.X, I report alternative specifications for the results given 

n Table VIII , and in Online Appendix Table D.XI, I assess the 

obustness of Table XI . The results are little affected by the 

ddition of the elastic-net-chosen control variables and are ro- 
ust to using an indicator for levels of exposure instead of the 

ontinuous variable and to defining young people as alternative 

ge groups. I study the robustness of the upward mobility re- 
ults in Online Appendix Table D.XII. The specifications without 
ontrols, with data-driven controls, and with nonlinear controls 
ield results similar to those of the baseline specification. Sim- 
larly, the results remain consistent when the sample includes 
ll those whose fathers had a primary school education, in ad- 
ition to those whose fathers had no education, as shown in 

nline Appendix Table D.XII. 
Recent studies ( Adão, Kolesár, and Morales 2019 ; Goldsmith- 

inkham, Sorkin, and Swift 2020 ; Borusyak and Hull 2021 ; 
orusyak, Hull, and Jaravel 2022 ) promote further important 
obustness tests when using a shift-share measure. I provide 

hese robustness c hec ks and additional shift-share analysis in 

nline Appendix D .D , Tables D .XVI–D .XIX. 

II.B. Local Industrial Development and Linkages 

I continue by examining whether the locations that experi- 
nced more substantial war reparations exposure also diversi- 
ed into other related industries or spurred further local indus- 
rial development. I study such additional local industrial devel- 
pment following the methodology of Dell and Olken (2020) and 

alculate local variables indicating how many workers in 1970 
ry 2025
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were employed in industries downstream and upstream from the
industries initially involved in meeting the war reparations de-
mands. 40 To study the persistence of industrial development, I
calculate the capital and education intensity of the local indus-
trial structure in 1970. I explain the construction of these local-
level measures in detail in Online Appendix E. 

Online Appendix Table A.VI presents the estimated asso-
ciation between the local war reparations exposure and subse-
quent local industrial development. In the estimations, I control
for baseline municipal controls of the agricultural and manufac-
turing labor shares in 1940 as well as urban and 11 regional fixed
effects. The estimates presented in Online Appendix Table A.VI,
columns (1)–(4) show that municipalities that had been more in-
volved in reparations production also had more workers employed
in sectors upstream or downstream from war reparation indus-
tries in 1970. The estimates presented in Online Appendix Table
A.VI, columns (5)–(8) further show that industries in the more
exposed locations had higher capital intensity and human capi-
tal intensity in 1970. The local development results remain when
I further control for the preexposure values of the local develop-
ment indicators in the even columns of Online Appendix Table
A.VI. These results suggest that the temporary war reparations
production led to lasting local development and structural trans-
formation, not only toward the initially promoted industries but
also in other related and more advanced industries. 

VII.C. Heterogeneity of Local Effects by Baseline Characteristics 

In Online Appendix F, I study the heterogeneity of the local-
level results. To better understand whether some factors correlate
with the policy’s success, I interact the local exposure variable
with one of three preexposure municipal characteristics: average
income , railw ay access, or education level. Overall, the results
presented in Online Appendix Tables D.XX and D.XXI suggest
that the initial industrial surge from nonmarket production was
greater in initially less developed areas. The long-term local ed-
ucational effects vary, but the increase in upward mobility was
more substantial in initially less educated areas. 
40. Following work on upstream and downstream linkages of industrial de- 
velopment ( Hirschman 1958 ; Liu 2019 ; Lane 2021 ). 
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II.D. Impacts on Within-Manufacturing Productivity 

I study whether the productivity in the targeted manufac- 
uring sectors also increased differentially relative to that in 

ther manufacturing sectors due to nonmarket production. I esti- 
ate the productivity impacts of the policy following the earlier 

ifference-in-differences setup, equation (2) , where the outcome 

s the log of value added per laborer. The estimates presented in 

nline Appendix Table A.V are positive; however, they are rather 
oisy and not statistically significant at any traditional level. A 

ommon problem with such productivity estimation is that sec- 
ors could add or retain their labor because of increased produc- 
ivity, possibly biasing the estimates. This simple analysis still 
uggests that the primary observed impact of the episode was the 

ignificant increase in more productive industrial production in 

he exposed localities and sectors, leading to increased productiv- 
ty and wages, rather than a relative productivity increase in the 

argeted sectors compared with other manufacturing industries. 

II.E. Later Foreign Trade 

I estimate the long-term effects of an industry’s exposure to 

ar reparations production on subsequent exports to the Soviet 
nion and the rest of the world using data from the COMTRADE 

ata set ( United Nations 2020 ) for the available years of my study 

eriod, 1963–1970. The results indicate that war reparations con- 
ributed to an increased value of later exports to the Soviet Union 

nd other nations. As shown in Online Appendix Table A.IV, a 

ne standard deviation increase in war reparations led to a 58 

og point increase in the value of Soviet trade and a 30 log point 
xpansion in the value of exports to other non-Soviet countries. 
he observed later foreign trade is substantial, given the limited 

xports in these industries before the war reparations. The later 
on-Soviet trade is especially significant, given that there was 
othing in the episode that directly promoted such exports. 

Following the successful completion of war reparations, the 

oviet Union began importing Finnish-produced goods, particu- 
arly from the industries most involved in the reparations pay- 

ents. The subsequent Soviet trade partially accounts for the 

bserved persistence. The Finnish postwar exports to the Soviet 
nion can be attributed to the countries’ geographical proximity 

nd postreparations trade agreements, as well as exposure to the 

oviet market during nonmarket production. 
ry 2025
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However, it is crucial to note that on average, some 20% of
the value of exports in the involved industries and 25% in the
highly involved industries were shipped to the Soviet Union, as
presented in Online Appendix Table A.IV, while the rest was
shipped to other countries. 41 This finding suggests that although
the Finnish-Soviet trade in the involved sectors was substantial
after the reparations ended, largely originating from the success-
ful completion of the reparations shipments, it cannot fully ex-
plain the enduring effects of war reparations on the targeted in-
dustries. 42 

VIII. CONCLUSIONS 

This article examines the long-term industrial, local, and
individual-level effects of the war reparations Finland paid to the
Soviet Union from 1944 to 1952, which forced the Finnish state
to significantly promote the designated sectors. I combine histor-
ical data sets and Finnish administrative data to document the
lasting effects of this episode of industrial policy. 

I show that the temporary industrial intervention perma-
nently increased production and the labor force in the involved
industries. Reparations production further promoted local devel-
opment and industrialization, which increased people’s long-term
incomes, education levels, and upward mobility. The war repara-
tions payments and the associated state investments, in essence,
managed to persistently push resources into more modern and
more productive sectors. 

The mechanism for the enduring effect plausibly operated
through sustained initial investments and exposure to foreign
trade. The state intervention further provided coordination and
other important support for local development, for example, by
offering new educational opportunities. 

In examining the long-term effects of this episode, I do not
claim that any kind of further industrialization could not have
happened without the nonmarket production. That is not the
41. Here, the means are calculated for the whole group exposed and for the 
high-skill and low-skill production groups separately. The continuous variables 
are made into indicators. 

42. Soviet trade accounted for approximately 15% of Finland’s total foreign 

trade between 1952 and 1991, and the foreign policy aim was to keep this share 
below 20% to prevent excess dependency ( Sutela 2014 , 284, 286). 
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ounterfactual here. Rather, my examination posits that the tar- 
eted nonmarket production expedited the local industrializa- 
ion process and industrialization toward more advanced Soviet- 
elected industries. This type of industrialization was not in- 
vitable, as suggested by the comparative Norwegian evidence. 

Often, the justification for effective industrial policy is the ex- 
stence of some type of externality (e.g., Harrison and Rodríguez- 
lare 2009 ). 43 This article adds to the literature by showing the 

uxiliary effects of an industrial intervention on individual-level 
ncomes, education, and social mobility. These are important de- 
elopment outcomes and not something that benefits only directly 

argeted industries. 
Importantly, the results of this study should not be taken as 

n endorsement of foreign power extraction. Instead, I provide 

n analysis of a case where a state initiated nonmarket produc- 
ion due to external factors. It is the consequences of the state 

esponse that are studied here, not the initial cause. When evalu- 
ting the long-term effects of this episode, one must also consider 
he financial and emotional costs. The reparations took a substan- 
ial portion of the government budget and effort, especially in the 

arly postwar years. 44 

The Finnish postwar economic performance is often consid- 
red a success story where the country coupled rapid structural 
ransformation and a vast increase in human capital with high 

pward mobility (see Ojala, Eloranta, and Jalava 2006 ). For ex- 
mple, the labor share in agriculture in Finland decreased from 

0% in 1940 to approximately 20% in 1970 ( Statistics Finland 

979 ). The results presented here show that the industrial in- 
ervention associated with the war reparation payments affected 

ll of these aspects of the society. The Finnish experience of war 
eparations serves as an example of how large-scale industrial 
nterventions can lead to lasting and multifaceted impacts. These 

olicies warrant further study. 

NIVERSITY OF HELSINKI, FINLAND 
43. For example, Lane (2021) shows such externalities in industrial linkages 
o upstream and downstream production, which I also show locally in Section 

II.B . 
44. The aid in the form of the foreign loans, which the Finnish government 

eceived because of the war reparations in a time when credit was difficult to 
btain, however, makes it likely that this was significant extra capital infused 
nto the economy rather than capital displaced from other sources. 

iences user on 07 January 2025
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SUPPLEMENT ARY MA TERIAL 

An Online Appendix for this article can be found at
The Quarterly Journal of Economics online. 

DA T A AVAILABILITY 

The data underlying this article are available in the Harvard
Dataverse , https://doi.org/10.7910/D VN/XABPWK ( Mitrunen
2024 ). 
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