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Factories for Votes? How Authoritarian Leaders Gain
Popular Support Using Targeted Industrial Policy

JI YEON HONG AND SUNKYOUNG PARK*

This article explores the link between industrial policy and electoral outcomes under dictatorship. Using a
difference-in-differences analysis of county-level panel data from 1971–88 in South Korea, it examines
whether the industrial policy implemented by an authoritarian government affects constituents’ electoral
decisions. It finds that counties receiving economic benefits through the construction of industrial
complexes cast more votes for the incumbent party in subsequent elections. The effects are larger in
elections immediately after the appointment of an industrial complex or at the beginning of its construction
compared to elections held after the completion of construction. Furthermore, the study tests and rejects
reverse causality and migration effects as possible alternative mechanisms for the changes in electoral
outcomes. Finally, to understand a unique feature of authoritarian elections, it tests whether industrial
complexes affect electoral fraud. Using a genetic matching methodology, it finds that places with new
industrial complexes are less likely to experience electoral fraud.

A significant number of non-democratic regimes hold elections for national or local offices. Some
of these elections are intended merely to create rubber stamp legislatures devoid of meaningful
competition, but others are quite competitive. Much of the extant literature investigates why
authoritarian rulers would choose to hold elections of this sort, and what kind of economic
strategies non-democratic leaders might employ to stay in office through these elections.1 Less
attention has been paid, however, to how authoritarian leaders co-ordinate the resources under
their control and how voters respond to the policy choices of authoritarian governments.
Our approach focuses on industrial policy and its effects on voting behavior. By comparing levels

of support across counties before and after the allocation of industrial complexes, we aim to
understand how industrial policy implemented by authoritarian governments shapes the electoral
strategy and affects the electoral preferences of constituents across various regions. To the best of
our knowledge, this study is the first attempt to derive such evidence from industrial policy, rather
than from direct material transfers such as anti-poverty programs or other kinds of subsidies.2

The empirical analysis relies on data from South Korea’s legislative elections under
authoritarian regimes from 1971 to 1988.3 During this period, authoritarian leaders selectively
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1 Gandhi 2008; Geddes 2006; Magaloni 2006.
2 Calvo and Murillo 2004; Cerda and Vergara 2008; De La O 2013; Kaufman and Trejo 1997; Manacorda,

Miguel, and Vigorito 2011; Schady 2000.
3 During this period, two presidents, Park Chung Hee and Chun Doo Hwan, ruled the country through

non-democratic means. Despite detailed differences between the two regimes, we define both as electoral
authoritarianism based on two widely employed criteria. First, in the Polity index that is generally used to
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built massive industrial complexes in targeted areas. We incorporate an original dataset
consisting of detailed information on industrial complexes and county-level electoral outcomes
from that period. Using a difference-in-differences (DID) analysis, we find that the authoritarian
presidents’ industrial policy choices indeed helped the incumbent party increase its electoral
gains in favored counties. The changes in electoral outcomes appear immediately after
the appointment of a new industrial complex. Interestingly, additional electoral gains from the
completion of an industrial complex are smaller than the effects of its appointment or the
beginning of construction.
We also examine two potential competing mechanisms: reverse causality and a migration

effect. If the authoritarian leaders build industrial complexes simply to reward support from the
previous election, the chain of causality would be reversed and our argument would be spurious.
First, we test the relationship between the location of industrial complexes and the support rate
for the incumbent party in the previous election to address this possibility. Secondly, we
investigate whether migration induces the change in electoral outcomes. Since the construction
of an industrial complex could cause a population influx from construction labor, engineers and
workers hired at the complex, it is possible that the changes in electoral results reflect the biased
political attitudes of the migrant population toward the incumbent rather than a change in voting
behavior among indigenous locals. Our analysis supports neither of the alternative mechanisms:
it reveals that leaders allocate industrial complexes to counties where support was weaker in
prior elections. We also find that the population influx cannot explain the change in electoral
outcomes.
Finally, to understand how authoritarian rulers co-ordinate resources and instruments under

their control in order to affect electoral outcomes, we test whether there is a systematic
relationship between the allocation of material benefits and electoral fraud.4 By identifying
suspicious cases – in which the total number of votes exceeds the number of eligible voters –
and testing the relationship between these abnormal ballot counts and the location of industrial
complexes, we find that drawing an industrial complex to the area significantly decreases the
probability of electoral manipulation measured by abnormal ballot counts. Consistent with our
main findings, the negative effect of industrial complexes on electoral fraud disappears by the
time the construction is complete.
The article makes several contributions. First, by evaluating places where residents are

directly advantaged by the construction of an industrial complex, we are able to analyze
behavioral changes among voters due to economic benefits from authoritarian governments, a
topic for which the extant literature lacks micro-level evidence outside of anti-poverty
programs. In analyzing the effects of an industrial policy in this way, the article also adds
evidence to the growing consensus that elections under authoritarian regimes are more than just
window dressing. Secondly, we attempt to explain how electoral fraud is used strategically by
authoritarian leaders. Authoritarian rulers co-ordinate various political and economic tools
under their control for the purpose of winning elections and maintaining power. Although a

measure democracy and autocracy, both regimes score below 6, which is considered non-democratic. Secondly,
we employ Schedler’s definition of electoral authoritarianism: regimes that hold regular elections for the chief
executive and a national legislative assembly, but violate the liberal-democratic principles of freedom and
fairness (Schedler 2006).

4 Following previous studies, we distinguish electoral fraud from electoral manipulation. Electoral manipulation
denotes various electoral strategies that politicians exploit to win in both non-democratic and democratic
regimes. Such strategies include gerrymandering, pork-barrel politics, clientelism and fraud. Electoral fraud is
‘the introduction of bias into the administration of elections’ (Schedler 2002b, 105) by illegal and unfair
behaviors that aim to influence election results.
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large literature discusses the effects of various strategies employed by dictators, the relationship
among those instruments has rarely been investigated.5 Based on our finding that electoral fraud
occurs much less frequently in places that host a new industrial complex, we suggest a
substitutive relationship between the allocation of economic benefits and the occurrence of
electoral fraud. Thirdly, instead of relying on a cross-national data approach, this study employs
a strategy of subnational comparison. This allows us to control for important unobservable
factors, since the units of analysis share major political and economic features. Finally, we draw
systemic evidence from South Korean authoritarian elections, which, as Gandhi and Lust-Okar
note, are rarely exploited in empirical studies.6 This study thus contributes to an improved
understanding of regional voting behavior in South Korea. While many observers of Korean
politics have suggested that the unequal distribution of economic benefits by non-democratic
regimes constitutes the origin of regional voting behavior, none to this point has provided
systematic evidence to support that claim.7

The remainder of the article is organized as follows. The next section provides a theoretical
discussion related to our research question. We then present background information on
industrial policy in South Korea, paying particular attention to industrial complexes. This
section also specifies the types of economic benefits that were delivered to the areas where
industrial complexes were located. In the subsequent section, we describe our dataset and
provide some key descriptive statistics. We then discuss the empirical model and present the
findings. The final section concludes.

TARGETED ECONOMIC BENEFITS AND ELECTIONS UNDER AUTHORITARIANISM

Elections under authoritarianism, by definition, allow limited competition, if any. Nonetheless,
most contemporary authoritarian regimes do hold elections. The literature generally agrees that
elections do not necessarily harm the survival of authoritarian regimes, and can often contribute to
their stability. As for the mechanism, scholars have noted various benefits of holding elections
under authoritarianism. Studies claim that authoritarian leaders use elections as a mechanism to
distribute resources to elites, opponents and constituents.8 More recent studies focus on the
informational and communicative role of authoritarian elections.9 Although authoritarian elections
serve a variety of roles, the central point from previous research on why authoritarian incumbents
hold elections is consistent: they do it to strengthen their position of power.
How do authoritarian incumbents ensure that they will win these elections? Past studies find

theoretical and empirical support for carrots (economic benefits), sticks (repression) and tricks
(electoral fraud).10 Scholars find that public benefits to targeted groups tend to increase the
probability of regime survival.11 Lust-Okar outlines voters’ economic incentives to support non-
democratic leadership, reviewing competitive clientelistic environments in North Africa and the
Middle East.12 Schady’s analysis also shows how the Peruvian authoritarian regime selected the

5 Gandhi and Lust-Okar 2009; Schedler 2002a.
6 Gandhi and Lust-Okar 2009.
7 Choi 1996; Seo 2008.
8 Blaydes 2010; Boix and Svolik 2013; Gandhi 2008; Gandhi and Przeworski 2006; Geddes 2006; Lust

2006; Magaloni 2006; Svolik 2009.
9 Cox 2009; Little 2012; Rozenas 2013.
10 See Schedler (2002a) for various instruments that authoritarian regimes frequently use to influence

elections.
11 Kim and Gandhi 2010; Magaloni 2006.
12 Lust 2006; Lust-Okar 2009.
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timing and targeted the beneficiaries of its anti-poverty program for the purpose of gaining
electoral support in national elections.13 Our analysis is in line with these studies in that it adds
detailed evidence of the political impact of targeted material benefits in authoritarian elections.
However, this research is distinct from those studies in two ways. First, we investigate the
redistributive impact of industrial complexes, which served as the key component of the
national economic development plan. Secondly, we examine how long the effect of industrial
complexes endures. Utilizing the timing of the construction process and of elections, we test
whether the change in electoral support from the initiation of an industrial complex persists
or vanishes quickly. While the literature debates how particularistic benefits affect voters’
choices in repeated elections,14 we explain changes in electoral support during the process of a
single project.
Aside from economic benefits, elections under non-democratic regimes are often accompanied

by significant political repression and electoral fraud. Using cross-national data, studies have
presented somewhat contradictory findings. While Davenport finds that authoritarian governments
are statistically more likely to reduce political repression in election years in order to increase
popular support, Richard finds no support for the correlation between elections and human
rights violence.15 By examining incidents of repression that are directly related to elections,
Hafner-Burton, Hyde and Jablonsk emphasize the importance of the dynamics between an
incumbent’s (expected) success in the election, on the one hand, and pre- and post-election
violence, on the other hand.16 Since there is no obvious source of information on electoral fraud
and manipulation, scholars have focused largely on analyzing the political circumstances of
electoral fraud and measuring electoral fraud using electoral data.17

While the literature clearly suggests that authoritarian leaders consider elections to be part of
their portfolio of instruments for maintaining power, less attention has been paid to how those
rulers compose the portfolio strategically, as Gandhi and Lust-Okar point out.18 In this study, we
examine how authoritarian regimes co-ordinate those instruments in order to affect electoral
results. In particular, we ask whether targeted economic benefits allocated before an election affect
the degree of electoral fraud in the following election.19 While most previous studies focus on just
one of the tools, often in a cross-national context, here we use micro-level data to show how
authoritarian incumbents strategically combine those tools to maximize their chances in elections.
This study also addresses the political regionalism in Korea that any study of Korean

elections is likely to raise. Regionalism is a long-standing empirical reality in Koreans’ voting

13 A series of recent studies on new democracies shares this logical inference. Though not focusing on
authoritarian regimes, the main purpose of those studies coincides with our own, in that both seek to examine the
clientelistic aspects of targeted government programs. Scholars have found evidence of behavioral changes
among voters in response to material benefits from the government, mostly in the form of anti-poverty government
transfers in Latin American countries such as Mexico (De La O 2013; Kaufman and Trejo 1997), Peru (Cerda
and Vergara 2008; Schady 2000), Uruguay (Manacorda, Miguel and Vigorito 2011) and Argentina (Calvo and
Murillo 2004).

14 Dixit and Londregan 1996; Stokes 2005.
15 Davenport 1995; Davenport 1997; Richards 1999.
16 Hafner-Burton, Hyde, and Jablonsk 2014.
17 Alvarez, Hall, and Hyde 2008; Beber and Scacco 2012; Magaloni 2006; Myagkov, Ordeshook, and Shakin

2009; Simpser 2013.
18 Gandhi and Lust-Okar 2009.
19 Although obvious cases of repression arose under authoritarian regimes in South Korea, we leave the issue

of repression for future research due to several constraints. First, we find no systematic data available on political
repression, especially at the county level. Moreover, as student protests and labor movements occupy a central
place in political resistance and repression, most repression efforts by the government center on large cities,
especially Seoul.
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behavior: voters living or born in the southeastern region of Korea (Gyeongsang-do) have
generally supported a conservative party, which has its roots in the authoritarian ruling party,
while voters living or born in the southwestern region (Jeolla-do) have tended to support a
moderate liberal party, which constituted the opposition party under authoritarian regimes. This
regionalism is said to have started from the first presidential election after democratization in
1987: three major politicians, the so-called Three Kims, competed against each other by arguing
that their home provinces had been marginalized from economic development under
authoritarian regimes, or that their respective regions would be excluded from national policy
if other candidates were to win. Regionalism continues to be a decisive factor shaping national
elections in South Korea.
Aware of this conspicuous voting pattern, one might argue that voters cast their votes purely

according to regional identity, regardless of economic benefits. This commonly accepted
perspective considers political mobilization and electoral coalition building by politicians to be
the major causes of regionalism.20 In contrast, several Korean scholars emphasize that the
unequal socio-economic structure has caused parties to seek and obtain support along regional
lines.21 In our view, these perspectives do not necessarily contradict one another. Without social
and economic inequality, political mobilization strategies emphasizing regional differences
would be implemented in vain. Without political mobilization, unequal distribution and
development would be difficult to raise as a core issue in elections. Instead of rejecting these
interdependent perspectives, we argue that an unequal distribution of economic benefits serves
as the underlying origin of political regionalism.22 The existing literature, however, has not
provided systemic evidence on the cause of regionalism. Therefore, a contribution of this article
in the Korean context is to demonstrate that political regionalism in fact developed during the
dictatorial period, which we do by testing the effects of unequal economic development on
authoritarian election outcomes using disaggregated data on industrial complexes.
Finally, this study contributes to the developmental state theory, in which South Korea

has been depicted as an example of successful industrialization led by an efficient central
government.23 Although the main argument of this article does not directly test the
developmental state theory, the implications of our findings supplement the arguments of
that literature. This study, instead of examining the economic success of South Korea as a
whole, highlights uneven resource distribution implemented by the authoritarian regimes in the
process of economic development, and the political consequences of that policy. On the one
hand, our empirical results provide evidence supporting the developmental state theory, by
showing that voters supported the authoritarian leaders in return for economic development. On
the other hand, our results also reveal subnational diversity in political support in response to
industrial policy, a point on which the developmental state literature has remained opaque.

BACKGROUND: INDUSTRIAL COMPLEXES IN SOUTH KOREA

The question we ask in this study is whether constituents under authoritarian rule change their
electoral choice in response to the distribution of economic benefits by their dictatorial leaders.
By analyzing locations and types of industrial complexes built during the study period, this
section shows that economic gains have indeed been unevenly distributed across places.

20 For a detailed explanation, see Lee (1998a) and Sonn (2003).
21 Choi 1996; Kim 1997; Lee 1998a, 1998b.
22 In the sense that we emphasize voters’ economic incentives, our argument shares Cho’s perspective

(Cho 2000).
23 Amsden 1989; Chang 2006; Johnson 1987; Wade 1990; Woo-Cumings 1999.
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Economic growth in South Korea has hinged on the development of manufacturing industries
during authoritarian periods. With a comparative advantage in labor supply, the Park Chung
Hee regime started to pursue an export-oriented economic development strategy in 1963. As
part of that strategy, the government deliberately channeled public and private investment into
specialized industrial complexes in order to maximize synergic effects among related industries
and to enhance competition among companies in the same industry.
There are three levels of industrial complex in South Korea: national, regional and rural. In

general, national industrial complexes are the largest, and most were built for heavy chemical
industries, while rural industrial complexes tend to focus on low-skilled light industries such as
food processing and agricultural product processing.
During the period of our analysis, although either the minister or local government was

in charge of the official administration of industrial complexes, de facto decisions on their
specifics – regarding factors such as location, size and specified industry – were made by the
president and the central government. Since the president appoints all ministers, mayors and
governors, and the budget was in the hands of the central government, those leaders were mere
administrators without substantive power regarding industrial policy making.
The key assumption underpinning this study is that the residents of an area with industrial

complexes are advantaged by the construction of an industrial complex. In 1961, when Park
Chung Hee came to office through a coup, annual GDP per capita in South Korea was only $82
(in 1975 US dollars) and the country had a severely underdeveloped agricultural economy.
Given South Korea’s level of economic development at that time, the economic benefits to
residents brought about by industrial complexes were massive and diverse. The following
describes such benefits.
First, industrial complexes generated a surge in local employment. In particular, national

industrial complexes offered inhabitants a large number of stable and highly preferred jobs, as
the majority of companies operating in national industrial complexes were conglomerates.
During the construction period, the massive influx of construction workers and facilities boosts
the local economy. Secondly, industrial complexes enhanced the local economy by increasing
the local population, which was economically active. Thirdly, given the importance of
accessibility, the construction of an industrial complex was accompanied by large investments
in infrastructure such as transportation facilities (highways, railroads, regional airports), sewage
systems, electricity and housing clusters, all of which benefit the local residents. Fourthly, the
tax revenue of the local and regional governments increased as industrial complexes increased
their operational capacity. Increases in population also entailed an increase in tax revenue
through residence and property taxes. Residents of areas with an industrial complex shared the
benefits of increased tax revenues, as the regional and local governments spent at least part of it
on public services.
Last but not least, while the previous four features are universal byproducts of the

construction of industrial complexes, Korean industrial complexes have unique synergistic
effects with the welfare system. Basic welfare programs in Korea, including industrial injury
insurance and medical insurance, mostly started in the early period of President Park and
expanded through a phase-in strategy: the programs were launched in workplaces with over 500
workers and expanded to smaller workplaces over time. Workers in the manufacturing sector
have also been prioritized beneficiaries of welfare programs. Because industrial complexes,
especially national industrial complexes, consist of larger workplaces than regional and rural
complexes, and because those complexes generally feature manufacturing companies, workers
employed in the industrial complexes were more likely to receive public welfare benefits earlier
than workers in other places.
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It is noteworthy to mention that the construction of an industrial complex takes anywhere
from a couple of years to several decades (mean 3.8 years/SD 3.9 in our sample of completed
industrial complexes). Therefore construction is often incomplete when the next election is held.
With this in mind, we construct three alternative identifications of industrial complex:
appointment of an industrial complex, beginning of construction and completion of
construction. By estimating the effects of an industrial complex at three different times, we
can effectively account for the impact of long-term construction period.24

Next we present basic information regarding the appointment and distribution of industrial
complexes. Table 1 describes the details of industrial complexes that have been appointed or
constructed in South Korea during the authoritarian regimes.25 Out of 144 industrial complexes,
fifty-two were built under President Park and ninety-two under President Chun. Of the fifty-two
industrial complexes appointed during President Park’s regime, twenty-one were appointed in
Gyeongsang-do. Furthermore, among the twenty-one national industrial complexes approved by
President Park, more than half (twelve complexes) were located in Gyeongsang-do, which suggests
that Gyeongsang-do was highly favored by President Park’s regime relative to other provinces.
President Chun succeeded Park and expanded the basic industrial policy that pursues

economic growth driven by the production and exports of industrial complexes. Furthermore,
his government created the system of rural industrial complexes in 1984 as part of a rural
development policy, appointing seventy-seven such complexes. As a result, the total number of
industrial complexes expanded significantly during his government.

DATA AND EMPIRICAL STRATEGY

The data used in this study rely on three main sources. First, data on industrial complexes are
based on the Yearbook of Industrial Complexes in Korea published by the Korea Industrial
Complex Corporation (Yearbook, hereafter).26 The Yearbook reports information on all

TABLE 1 Location and Type of Industrial Complexes (1962–87)

President Park Chun

Type National Regional Rural National Regional Rural

Gyeongin 3 6 – 2 1 1
Gangwon 1 3 – – 1 5
Chungcheong 2 4 – 1 2 36
Yeongnam 12 9 – 1 2 20
Honam 3 9 – 2 3 15
Jeju – – – – – –
Total 21 31 – 6 9 77

Note: Gyeongin: Gyeonggi-do, Seoul, Incheon; Gangwon: Gangwon-do; Chungcheong: Chung-
cheongnam-do, Chungcheongbuk-do, Daejeon; Yeongnam: Gyeongsangnam-do (Gyeongnam),
Gyeongsangbuk-do, Busan, Ulsan, Daegu; Honam: Jeollanam-do (Jeonnam), Jeollabuk-do,
Gwangju; Jeju: Jeju-do.

24 A detailed discussion of our identification strategy follows in the next section.
25 Detailed information on the distribution of industrial complexes is available in Table A1 of the online

appendix.
26 Korea Industrial Complex Corp is a governmental agency that develops and manages national industrial

complexes and supports the production of resident companies.
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industrial complexes in South Korea such as geographic location, size, appointed date, starting
date, administrators, project operators, the number of resident companies, names of current
resident companies in each complex, current industry and the employment of each company.
Secondly, we utilize election reports published by the National Election Commission (NEC).

We use polling-station-level election reports (The Report on Votes for Candidates by Polling
Station in Legislative Elections) for legislative elections in the 1970s and 1980s (1971, 1973,
1978, 1981, 1985 and 1988). The 1971, 1973 and 1978 legislative elections are used to
investigate the effects of industrial complexes during President Park’s regime. The 1981
election reflects the effect of regime change, from Park to Chun.27 The election in 1985
represents a legislative election in President Chun’s period. A comparison of the electoral
outcomes between the 1985 and 1988 elections reveals the impact of democratization.28

An important issue to address at the outset is why we rely on legislative, rather than
presidential, elections. To analyze public support for the authoritarian leader, presidential elections
would be ideal. However, during the Park regime, the system of presidential elections changed
from direct national elections to indirect elections. This institutional change constrains our ability
to diachronically compare public support for the president across cycles. Legislative elections in
South Korea during dictatorial regimes were typical authoritarian elections, in that the ruling party
always won more seats than any opposition party. However, unlike in many other authoritarian
countries, there was a substantial level of competitiveness. In the 1971 election, the authoritarian
party obtained 113 out of 204 seats, while the major opposition party won eighty-nine seats. In the
next election (1973), the ruling party won seventy-three out of 146 seats and the major opposition
party obtained fifty-two seats in the Assembly. In 1978, the incumbent president’s party won only
sixty-eight out of 154 seats, while its primary opponent won sixty-one. In 1981, the president’s
party won only 36 per cent of the total vote, though it obtained 151 out of 276 seats. In the 1985
election, the seats for the ruling party were reduced to 148 out of 276.29

One potential challenge to analyzing legislative elections during the Park and Chun regimes
is the change in electoral systems from a single-member district system to a multi-member
district system in 1973 and back to a single-member district system in 1988. These changes
should not affect our diachronical comparison, given that this study focuses on voters’ choices
and the dictators’ benefits from those choices. We measure the level of popular support by the
vote share, which is not affected by the electoral system change, instead of relying on the
number of seats in the legislature. Indeed, regardless of the electoral system changes, voters still
vote for the candidate of their choice. Hence, from the view of voters, vote share provides a
legitimate and consistent indicator of popular support for a political party. In addition, we
mitigate the effects of electoral system change on our empirical tests by including year fixed
effects. As part of the DID specification, we include year dummy variables in all estimations,
which control for the effects of unobserved events that occurred in a given year. The statistical
effect of electoral system change is thus largely captured by the year dummy variables.
Thirdly, in order to incorporate demographic covariates such as total population, population

by gender and the number of households, we use census reports published by Statistics Korea

27 This comparison also reflects the aftermath of the Gwangju Democratization Movement that occurred in
Gwangju, the largest city in Jeolla-do, in May 1980.

28 There may be a concern that the 1988 election is too different from the other elections to analyze in the
same estimation. We run separate analyses excluding the 1988 election, and the main results of our empirical
analysis remain the same.

29 Given the notable competitiveness of elections, we assume that the reports from the NEC are reliable and
that electoral fraud is less worrisome than it may be in other authoritarian elections. Nevertheless, we drop
suspicious cases in the election reports, as we discuss later in this section.
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(the National Bureau of Statistics).30 Two issues emerge in using the census data. As the
governments of many other countries do, the South Korean government carries out and
publishes a census every five years. Since the years of elections do not match the census years,
we match the census taken in the closest year to each election.31

The other issue relates to the level of analysis. In studying voter behavior, an ideal unit of
analysis is the individual, for which we lack information (due to the secrecy of voting). Hence
we pursue the most detailed level of analysis available in the data. The data on industrial
complexes are highly detailed: one can pinpoint the exact location of each industrial complex
and the resident companies therein. The most detailed election reports provide polling-station-
level data. Finally, the lowest level available in the census data is the county (Eup, Myeon and
Dong) level. Inevitably, all observations are merged at the county level.
Lastly, empirical analysis in this article is based on two sampled provinces, Jeonranam-do

(Jeonnam, hereafter) and Gyeongsangnam-do (Gyeongnam, hereafter). These two provinces are
chosen for several reasons. While they are alike in geographical aspects, there has been a clear
fissure in voting patterns, as we discussed earlier. The latitudes of the two provinces are nearly
identical. Both also have access to the sea on two sides and have large harbor cities that have
developed and prospered historically. Furthermore, the distance to the capital city, Seoul, where
most resources are concentrated, is similar for both provinces. The population size in 1970 was
not notably different: 3.9 million in Jeonnam and 3.1 million in Gyeonnam. Although the
provinces are adjacent to one another, interactions between the two, in terms of migration and
employment/study in the other province, have been minimal due to the topography: the Sobaek
Mountains create a natural boundary between them. The mountains explain why Jeonnam and
Gyeongnam are distinguishable from each other historically and socially, and speak a different
dialect, even though they are neighboring and share a number of geographical features.
The purpose of this study is to estimate the political effects of an industrial complex in

neighboring areas. Therefore, the key independent variable should be a measure of the potential
influence of industrial complexes. To construct this independent variable, we take two factors
into consideration: distance to the nearest industrial complex and the size of the industrial
complex.32 First, we measure the distance from each county to the nearest industrial complex
within a 50 km radius.33 The focal point of measurement in each county is the county office
(Jumin Jachi center).
In identifying the closest industrial cluster, as stated earlier, we use three different time

criteria: the timing of the public announcement of the construction of an industrial complex, the
beginning of construction and the completion of construction. We build separate distance

30 The census data provide only four variables at the county level: total population, male population, female
population and the number of households.

31 The 1970 census most closely matches the 1971 election, the 1975 census the 1973 election, the 1980
census the 1978 and 1981 elections, the 1985 census the 1985 election, and the 1990 census the 1988 election.

32 Distance and size are two key components of the ‘gravity theory’ that has been widely used in the political
economy literature on trade.

33 We arbitrarily set the limit of 50 km to consider the probability of commuting. Note that 50 km is the linear
distance, not the driving distance, which is longer than a straight line. Commuting takes more than an hour when the
straight distance exceeds 50 km, which must have been considered a long distance to commute, given the poor road
conditions and the low ratio of owner-driven cars in the 1970s and 1980s in Korea. This distance criterion is included
in order to meet one of the critical assumptions in causal inference: the stable unit treatment value assumption
(SUTVA). Rubin (1990, 282) notes that the SUTVA is violated when there is interference between units. In other
words, the SUTVA would be violated if there are spillover effects of industrial complexes between affected areas
and uninfluenced counties. We believe a violation of the SUTVA is highly unlikely in our case, because employment
is unlikely when a person lives in a county that is over 50 km away from an industrial complex.
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variables because each criterion has a different implication in terms of measuring the impact of
an industrial complex. First, the public announcement of an industrial complex constitutes the
public designation of a certain area by the central government.
Secondly, we check the beginning date of the construction of industrial complexes since only

then do residents of the region experience the public investment flows into the local economy.
We separate the announcement from the beginning of construction because the time gap is
sometimes substantial. For example, the designation of the Geoje Gisepo National Industrial
Complex was announced in 1974, but its construction did not begin until 1981. If we assume
that voters respond to the announcement, the treatment effect of the Geoje Gisepo area would
have occurred in 1974, leading to a coding of 1 for the independent variable (announcement of
industrial complex) in this area after the 1978 election. By contrast, assuming that voters only
respond after seeing the construction begin, the treatment effect of the Geoje Gisepo area would
have occurred in 1981. Therefore the independent variable (beginning of construction) is coded
as 1 only after the 1981 election.
Lastly, we use the date of completion of construction. In most cases, construction is

completed within a few years, which does not affect our treatment because of the four-year
election term. However, the construction of industrial complexes often takes longer to complete.
Since most national industrial complexes are huge, they tend to take longer to complete. For
example, the Geoje Gisepo National Industrial Complex, where construction began and some
businesses were launched in 1981, was officially completed in 2006. To reflect this time gap, we
use the end date of construction as the third independent variable.34

We also use three discrete distance variables to construct the first component of the independent
variable: the linear distance from a county to the nearest appointed industrial complex, the distance
to the closest complex under construction and the distance to the nearest completed complex.
The second component of the independent variable, space of industrial complex, is measured

as the total appointed area of an industrial complex. The impact of small rural industrial
complexes consisting of a few small companies must have been distinct from that of massive
national industrial clusters for heavy chemical industries, such as the shipbuilding or steel
industry. Hence, the size of an industrial complex is crucial when measuring its economic
impact. It represents both the size of public investment in the construction and the magnitude of
economic opportunities it brings to the area.
To measure the size effect of industrial complexes, we employ the area of each industrial

complex. Tables A2 and A3 in the online appendix present information on the area of industrial
complexes, which we call space. As the tables show, the variation is substantial. The space
designated to an industrial complex varies from 40 km2 (Ieun Rural Industrial Complex in
Hamyang, Gyeongnam) to 96,405 km2 (Gwangyang National Industrial Complex in Gwangyang,
Jeonnam). Figure 2 illustrates the distribution and size of industrial complexes during the period
of analysis, where the radius of each circle represents the size of the industrial cluster.
We construct the main independent variables, Industrial Complex in Appointment, Industrial

Complex in Beginning and Industrial Complex in Completion, by multiplying the natural
logarithm of space and the reciprocal of the three distance variables, respectively. Thus the
estimates of our treatments are best interpreted as continuous variables that compare not only
the areas with and without an industrial complex, but also regions with a large industrial
complex and counties with a small industrial cluster.

34 It is worth noting that completion of construction does not necessarily indicate the beginning of operation.
In cases where the construction takes a long time, some factories move in and start their business while
construction is in progress in neighboring factories.
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The dependent variables are election outcomes. We use the share of votes for a candidate
from the authoritarian party at the county level. Although we are less worried about electoral
fraud, as South Korean authoritarian elections have been highly competitive compared to many
other elections in non-democracies, we still find suspicious cases in the election reports from the
NEC. To eliminate the possibility that those cases bias our estimation, we build a dummy
variable, Fraud, that is coded 1 if the value of total votes is larger than the number of eligible
constituents. In the empirical analysis, we exclude the observations if Fraud is 1 in order to
remove the potential confounding effects of electoral fraud.
Covariates other than our independent variable that may affect the election results are also

included in the model. The main source of control variables is the census data, from which we
incorporate demographic factors such as total population and number of households. A regional
dummy, Gyeongnam, is added to account for the effect of region that is not explained by the
presence of industrial complexes. Gyeongnam region is coded as 1 and Jeonnam as 0. We also
include urbanization to control for the impact of urbanized counties. In South Korea, a district,
consisting of counties, is promoted to a city if the population exceeds 50,000. When a county
that was originally categorized as a rural administrative district (Eup or Myeon) is promoted to
an urban administrative district (Dong), it is coded as 1 for urbanization.
In total, 35 per cent of our observations is under the influence of industrial complexes.

Approximately one-third of the counties (n = 1,347) had (or planned to have) an industrial
complex within a 50 km radius from the county office in the year of an election. Among the 1,347
counties that were located within 50 km of an appointed industrial complex, the construction of
industrial complexes had begun for 1,191 of them by the election year. Complexes in 585
counties, less than half of the total, were completely constructed by the election year. The political
effect of this time gap is analyzed in the empirical test section that follows.35

EMPIRICAL STRATEGY: DID

Recall that this article estimates the effects of industrial complexes on political outcomes by
comparing the electoral results of areas with an industrial complex to those without one. When
we run a simple regression using key variables of interest, the influence of an industrial complex
presents negative coefficients, implying that constituents within a 50 km radius of an industrial
complex tend to cast fewer votes for the incumbent authoritarian party.36 We think the reason
for this contradictory result is that a regression analysis cannot distinguish the effects of an
industrial complex from the underlying voting trends in the region.
Instead, we use a DID method, which allows us not only to compare the outcomes in the

counties that were affected by industrial complexes and those that were not, but also to examine
a second difference between outcomes before and after the appointment: the beginning or end of
construction of an industrial complex.
The general form of DID specification is:

Yi;t ¼ αICi +
X1988

t¼ 1973

γtdt +
X1988

t¼ 1973

βtðICi ´ dtÞ + Ziδ + Xi;tρ + εi;t; (1)

where Yi,t is the electoral outcome in county i at time t and dt is the time dummy variable. We
have six year indicators in the analysis (1971, 1973, 1978, 1981, 1985 and 1988). ICi is the

35 Detailed information on summary statistics are available in the online appendix.
36 The regression results are available in Table A.5 in the online appendix.
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treatment variable that indicates whether a given county is influenced by an industrial complex.
As explained above, we have four different measurements to capture the influence of an industrial
complex. First, IC_Dummy marks whether a county has an industrial complex within 50 km.
Secondly, IC_Appointment is the space of the nearest appointed industrial cluster divided by the
distance between the cluster and a county at the time of the public announcement. Thirdly,
IC_Beginning measures the influence of an industrial complex for which construction has begun.
Finally, IC_Completion stands for the influence of completed complexes. Zi and Xi,t indicate
time-invariant and time-variant observational variables, respectively. For instance, population, the
number of households and urbanization are listed in Xi,t, and Zi includes the impact of province.
Finally, we assume that the error term, εi,t, is normally distributed.
The estimates of our interest are the vector of DID estimates, βt, which is equivalent to:

½EðY j IC ¼ 1; dt ¼ 1Þ�EðY j IC ¼ 1; dt ¼ 0Þ� � ½EðY j IC ¼ 0; dt ¼ 1Þ
�EðY j IC ¼ 0; dt ¼ 0Þ�

when IC is a dummy variable for an industrial complex. In other words, βt estimates how much
the electoral outcome variable has changed in the affected counties due to an industrial
complex, compared to the change in unaffected areas. Finally, we employ both county fixed
effects analysis and county-clustered standard errors. In ordinary least squares (OLS)
regressions, the standard errors are clustered within the same county. In generalized least
squares (GLS) estimations, county fixed effects are included.

EMPIRICAL FINDINGS

This section presents findings from our empirical analysis. First, we test whether the
appointment, the beginning of construction or the completion of construction of an industrial
complex affects the voting behavior of constituents who live in nearby counties. We also test
whether alternative mechanisms explain our empirical results. To confirm that the changes in
voting behavior were not embedded in pre-existing voting trends, we examine the effects of past
voting behavior on the selection of locations of industrial complexes. Furthermore, we
investigate the link between a population influx and the electoral results to see whether
immigration to newly industrialized areas drives the changes in electoral outcomes.

Main Results

We first examine whether the existence, appointment, beginning of construction or completion
of construction of an industrial complex increases the share of votes for a legislative candidate
from the authoritarian party. Table 2 presents the results. Models with odd numbers employ a
GLS regression analysis with county fixed effects, while the even-numbered models use OLS
estimation with county-clustered standard errors. As time-invariant variables are not estimated
by the fixed effect model, the residual effect of Gyeongnam Province is not estimated in the
specifications with odd numbers.
As discussed above, the estimates of interest are the coefficients and standard errors of

interaction terms on the election year variables and the industrial complex variable (IC × y1973,
IC × y1978, IC× y1981, IC × y1985 and IC × y1988). As seen in Table 2, the results are positive
and statistically significant, indicating that constituents who live near an industrial complex
become more supportive of the ruling party after the complex is located in that area. The effects
of having an industrial complex located nearby vary across elections.
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TABLE 2 The Effects of Industrial Complexes on the Vote Share of the Incumbent Party

(1) (2) (3) (4) (5) (6) (7) (8)

Indep. Var. IC Dummy IC Appointment IC Beginning IC Completion

Industrial −14.049*** −15.265*** −4.521*** −4.006*** −4.615*** −4.023*** −3.761*** −3.170***
Complex (2.297) (1.173) (0.776) (0.456) (0.783) (0.458) (0.969) (0.502)
1973 −8.901*** −10.457*** −8.117*** −10.027*** −8.090*** −10.012*** −7.371*** −9.301***
(year dummy) (0.945) (0.935) (0.931) (0.907) (0.930) (0.907) (0.921) (0.887)
1978 −19.092*** −17.329*** −18.406*** −16.718*** −18.358*** −16.661*** −18.516*** −16.813***
(year dummy) (1.126) (0.998) (1.069) (0.937) (1.065) (0.928) (1.020) (0.871)
1981 −19.349*** −18.416*** −18.398*** −18.628*** −18.366*** −18.655*** −17.964*** −18.591***
(year dummy) (1.144) (1.060) (1.079) (0.941) (1.076) (0.934) (1.040) (0.891)
1985 −15.637*** −10.889*** −14.719*** −11.985*** −14.834*** −12.095*** −13.388*** −10.547***
(year dummy) (1.496) (1.355) (1.407) (1.191) (1.404) (1.179) (1.356) (1.157)
1988 −26.237*** −19.545*** −23.571*** −19.262*** −23.396*** −19.114*** −20.152*** −16.313***
(year dummy) (2.072) (1.736) (1.939) (1.559) (1.942) (1.560) (1.845) (1.542)
IC × 1973 22.592*** 14.518*** 6.698*** 3.990*** 6.738*** 4.010*** 4.731*** 2.648***

(2.810) (1.505) (0.856) (0.485) (0.857) (0.487) (1.062) (0.389)
IC × 1978 11.952*** 13.620*** 2.725*** 2.970*** 2.613*** 2.815*** 5.112*** 5.604***

(2.486) (1.556) (0.765) (0.481) (0.765) (0.476) (1.010) (0.557)
IC × 1981 14.778*** 9.782*** 4.158*** 1.949*** 4.262*** 1.921*** 3.540*** 1.843***

(2.589) (1.458) (0.805) (0.501) (0.809) (0.502) (0.978) (0.537)
IC × 1985 11.815*** 10.521*** 2.371*** 3.075*** 2.453*** 3.187*** 0.911 1.334**

(2.499) (1.491) (0.759) (0.643) (0.759) (0.642) (0.944) (0.468)
IC × 1988 17.149*** 15.797*** 4.275*** 4.476*** 4.247*** 4.367*** 1.222 1.616***

(2.617) (1.718) (0.784) (0.551) (0.783) (0.545) (0.957) (0.554)
Population −19.524*** −6.118* −18.831*** −6.696** −18.539*** −6.631** −14.681*** −4.226
(log) (4.169) (3.238) (4.219) (3.284) (4.236) (3.284) (4.190) (3.298)
Households 19.274*** 2.805 19.223*** 3.452 18.953*** 3.406 16.092*** 1.142
(log) (4.295) (3.215) (4.332) (3.262) (4.342) (3.261) (4.329) (3.274)
Urbanization 5.693*** −6.671*** 6.334*** −7.005*** 6.533*** −6.906*** 3.573*** −7.400***

(1.349) (0.673) (1.417) (0.793) (1.430) (0.799) (1.348) (0.720)
Gyeongnam 2.216*** 2.247*** 2.269*** 1.982**

(0.707) (0.734) (0.735) (0.698)

Constant 85.267*** 87.782*** 78.959*** 87.745*** 78.267*** 87.463*** 64.592*** 81.947***
(9.320) (6.879) (9.411) (7.082) (9.473) (7.091) (9.052) (7.007)

Method FE Cluster FE Cluster FE Cluster FE Cluster
N 3,793 3,793 3,793 3,793 3,793 3,793 3,793 3,793

Note: standard errors in parentheses. *p< 0.05, **p< 0.01, ***p< 0.001.
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It is notable that, in general, Park’s regime enjoyed the greatest advantage from deploying
industrial clusters. The size of the coefficient is relatively larger for the 1973 and 1978 elections
than for other legislative elections. In particular, the impact of an industrial complex on the 1973
election is substantial: voters cast almost 22.5 per cent more votes for Park’s regime where an
industrial complex was appointed or constructed within a 50 km radius of their county (Model 1).
In the 1978 election, the authoritarian president and his party also gained greater electoral support
in the areas chosen for a new industrial complex. This finding is critical, since it is well known that
the Park regime struggled in the 1978 election due to its repression of democratic demands. At the
national level, the number of total votes that the first challenging party, the New Democratic Party,
received exceeded the vote total for the authoritarian ruling party, the Democratic Republican
Party. We interpret the magnitude of the effect to reflect the economic ripple effect of the
industrial complexes planned by Park’s regime, given that the majority of industrial complexes
built during his regime were large-scale national industrial complexes.
The effects of having an industrial complex located nearby are all positive with respect to the

rate of support for the incumbent party, using all three alternative measurements. In Table 2,
Models 3 and 4 use the appointment of industrial complexes as the dependent variable, Models
5 and 6 employ the beginning of construction as the regressand, and the last two models use
the completion of construction as the dependent variable. The results are interesting and
counterintuitive in some respects. They indicate that the constituents of affected counties vote
for the incumbent party upon a promise from the government that an industrial complex will be
constructed nearby. Compared to the effect of appointment, however, we fail to find an
additional positive effect from the construction or completion of industrial complexes. We even
observe the stagnation of support during the construction period. That is, voters are most willing
to show their support when they expect potential economic benefits. Although the appointment
of an industrial complex can be interpreted as no more than a political promise, voters living
near the appointed site nevertheless change their voting choice to reflect increased support for
the incumbent party. This finding contradicts the general assumption of the vote-buying theory:
that voters make their voting choice after receiving the actual benefits. We believe this outcome
is worth further theoretical contemplation and empirical investigation.
We find that the positive impact of appointment continues until the end of construction during

Park’s regime. Yet during the Chun regime and immediately after democratization, the political
effect of industrial complexes seems to disappear as their construction approaches completion.
Again, we argue that the difference lies in the type of industrial cluster planned by the
government: the construction and completion of large national industrial complexes produce a
notable effect in the region in terms of employment and accessibility, while small rural
industrial complexes have a limited impact on the local economy. Therefore the completion of
small complexes does not deliver a noticeable political effect compared to national industrial
complexes, as Models 7 and 8 in Table 2 reveal.
The DID estimates are consistent after controlling for population, number of households,

effect of urbanization and region. We find population to be positively associated with the share
of votes for the incumbent party, while the number of households is negatively related.
According to the results, large counties with fewer households tend to support the ruling party,
which implies that big rural counties consisting of large households are more likely to vote for
the candidate from the president’s party.
The urbanization variable generates an interesting and important implication. As Table 2

shows, the estimations in models with odd numbers give an opposite estimate to those with even
numbers. The fixed-effects estimations predict that urbanization has a positive impact on vote
shares for the authoritarian incumbent party, while the estimations with clustered standard
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errors generate negative estimates. The latter implies that average support for the president’s
party is lower in urban districts, which is consistent with long-standing electoral patterns in South
Korea37 and other authoritarian elections38 that urban areas are more supportive of the opposition
party while rural areas favor the authoritarian incumbent party. By contrast, the fixed-effects
estimations reveal that voters in newly urbanized areas in Gyeongnam and Jeonnam, where
urbanization during our period of observation is mostly caused by the construction of large-scale
industrial complexes, are more likely to vote for candidates of the incumbent party.39 This
indicates that our main results hold after accounting for the effects of population increases and
urbanization due to a newly constructed industrial complex. To explain the effect of a population
influx in further detail, we run a separate set of analyses in the subsequent section.
The positive and significant coefficient on the Gyeongnam region dummy shows that there is

a clear trend of regional segmentation in the elections during the authoritarian period.40 This
suggests that, whereas the unbalanced distribution of industrial complexes contributed to
political regionalism in South Korea, it is not the only reason for the regional division in
elections. Unexplained factors that promote a regional political cleavage may thus persist.
Nevertheless, interpreting this result as evidence of the origin of contemporary regionalism in
South Korea requires particular caution.
For a detailed and cautious understanding of regional voting behavior, we first check the time

trend of a regional voting pattern. Figure 1, which illustrates the trend of regional voting
behavior by comparing Jeonnam and Gyeongnam under the authoritarian regimes, clearly
shows that the share of votes for the incumbent party is higher in Jeonnam during Park’s
regime, though the gap declines slightly. This trend is the opposite of the contemporary pattern
of regional voting, in which Gyeongnam tends to vote for the descendent party of the
authoritarian incumbent party and Joennam supports the descendent of the opposition party
under the authoritarian regimes. Regional cleavages that mirror the contemporary shape of
regionalism started to form in Chun’s period and exploded in the election held immediately after
democratization, when political regionalism emerged as a strong political motto.
In order to systematically capture the dynamic trend of regional voting across elections, we

use the interaction terms between the Gyeongnam region dummy and each election year in
Table 3, which presents the results of more detailed tests of the existence of political
regionalism that is unexplained by the allocation of industrial clusters. The results confirm what
Figure 1 illustrates: voters in Gyeongnam are not more supportive of the incumbent party
initially, but they become more supportive over time. From the results and interpretations of
Table 3, we now infer that the estimates for the Gyeongnam variable in Table 2 simply reflect
the overwhelming influence of the regional gap in the 1988 election.
Finally, negative coefficients on election-year dummy variables (y1973, y1978, y1981,

y1985 and y1988) imply that voters in Gyeongnam and Jeonnam Provinces are less likely to
vote for candidates from the ruling party in those elections compared to the 1971 election, the
omitted year category. Indeed, as the authoritarian ruling period became more protracted and
another authoritarian leader (Chun) came to office after the assassination of President Park,
average support for the incumbent party declined. The negative coefficients on the election-year
dummy variables reflect this tendency.

37 Cho 1994; Kim, Kihl, and Chung 1973; Kim and Koh 1972.
38 Gandhi and Lust-Okar 2009, 409.
39 In an estimation with fixed effects, the effects of time-invariant variables are absorbed by the unit fixed

effects. Therefore, the urbanization variable in Models 1, 3, 5 and 7 of Table 2 estimates the electoral outcomes
in newly urbanized areas, which in our case are mostly driven by newly constructed industrial complexes.

40 The baseline for the Gyeongnam dummy is the Jeonnam region, for which the variable is coded 0.
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Figure 2 illustrates the findings in Table 2. Each circle represents an industrial complex, and
the radius denotes the area of the industrial cluster. The color density of each circle illustrates
the magnitude of political effects driven by the industrial cluster, based on the estimation of
Model 3 in Table 2. Darker colors indicate a larger increase in the vote share for the incumbent
party in the election subsequent to the announcement of the industrial complex.
We conduct additional investigations to test the robustness of the previous findings using

different measurements of the dependent variable. First, we employ a logit regression using the
probability that the incumbent authoritarian party wins the largest share of votes as a regressand.
The results are available in Table A6 in the online appendix. During the study period, the
electoral rules changed frequently, as described in the previous section. Therefore, instead of
testing the probability that the candidate from the incumbent authoritarian party will win a seat
in the National Assembly, we evaluate the probability that the candidate from the president’s
party will get the largest share of votes in a given county. Consistent with the findings of
previous estimations, the presence of an industrial complex has a positive and significant effect
on voters’ choices, increasing their support for the authoritarian party. Again, the government’s
promise to build an industrial cluster in the region increases the probability that candidates from
the ruling party will win the election.
We also test whether voters in advantaged areas are more likely to vote than those in places

without industrial complexes (see Table A7 in the online appendix). While the previous results
show that the positive effects on vote share are smaller during the Chun regime compared to the
previous authoritarian government under Park, the analysis of voter turnout shows that the Chun
regime enjoyed a large boost in turnout rates in newly appointed industrial areas. As Gandhi and
Lust-Okar, and Magaloni point out, authoritarian presidents tend to consider both high turnout
and large vote shares as signals of regime stability.41 The result implies that higher turnout in
new industrial complex areas helped President Chun sustain stability to some extent.

Alternative Mechanisms

The main finding of this study is that an industrial complex leads the residents of nearby counties
to vote in favor of the authoritarian ruling party. This causal inference would be implausible,
however, if there were an underlying trend in voting outcomes in counties with industrial
complexes prior to (or independent of) the existence of the complexes. For instance, the dictators
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Fig. 1. A trend of votes for the incumbent party in Jeonnam and Gyeongnam

41 Gandhi and Lust-Okar 2009; Magaloni 2006.
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in South Korea may have located industrial clusters in these particular counties because the
constituents of those counties had been more supportive of the incumbent party in previous
elections. If this were the case, the issue of reverse causality would undermine our findings, as

TABLE 3 The Effects of Gyeongnam on Votes for the Incumbent Party

(1) (2) (3) (4)
Indep. Var. IC Dummy IC Appointment IC Beginning IC Completion

Industrial −12.247*** −2.939*** −2.951*** −2.171***
Complex (1.044) (0.399) (0.402) (0.428)
1973 −7.726*** −6.979*** −6.977*** −6.839***
(year dummy) (1.315) (1.296) (1.296) (1.298)
1978 −16.042*** −15.074*** −15.048*** −14.836***
(year dummy) (1.248) (1.264) (1.265) (1.265)
1981 −19.673*** −19.655*** −19.707*** −19.769***
(year dummy) (1.287) (1.247) (1.243) (1.247)
1985 −14.467*** −15.095*** −15.172*** −14.750***
(year dummy) (1.261) (1.155) (1.155) (1.163)
1988 −30.210*** −29.805*** −29.770*** −29.035***
(year dummy) (1.496) (1.355) (1.354) (1.332)
IC × 1973 14.771*** 4.386*** 4.400*** 2.890***

(1.611) (0.522) (0.523) (0.430)
IC × 1978 14.837*** 3.330*** 3.088*** 5.946***

(1.671) (0.522) (0.511) (0.580)
IC × 1981 7.817*** 1.223*** 1.187** 1.241**

(1.491) (0.486) (0.488) (0.506)
IC × 1985 6.888*** 1.906*** 2.052*** 0.331

(1.513) (0.686) (0.680) (0.439)
IC × 1988 10.481*** 2.162** 2.132*** 0.667

(1.436) (0.466) (0.463) (0.459)
Gyeongnam×1971 −3.837*** −3.601*** −3.599*** −4.260***

(1.045) (1.092) (1.092) (1.093)
Gyeongnam×1973 −9.750*** −10.133*** −10.109*** −9.680***

(1.670) (1.733) (1.735) (1.693)
Gyeongnam×1978 −5.747*** −5.028*** −4.786*** −5.758***

(1.437) (1.403) (1.384) (1.313)
Gyeongnam×1981 −0.570 −0.196 −0.116 −1.095

(1.330) (1.357) (1.367) (1.334)
Gyeongnam×1985 7.400*** 6.945*** 6.802*** 7.216***

(1.267) (1.429) (1.423) (1.242)
Gyeongnam×1988 23.972*** 24.308*** 24.302*** 24.167***

(0.921) (0.948) (0.946) (0.907)
Population 2.430 3.191 3.295 4.320
(log) (2.762) (2.847) (2.853) (2.817)
Households −6.677** −7.233** −7.316** −8.439***
(log) (2.731) (2.810) (2.814) (2.773)
Urbanization −8.685*** −8.760*** −8.675*** −9.345***

(0.646) (0.748) (0.757) (0.681)

Constant 83.871*** 80.409*** 80.059*** 79.062***
(6.169) (6.471) (6.481) (6.371)

Method Cluster Cluster Cluster Cluster
N 3,793 3,793 3,793 3,793

Note: standard errors in parentheses. *p< 0.05, **p< 0.01, ***p< 0.001.
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the results of previous estimations could simply reflect the underlying tendency of voters in
those counties rather than the effect of industrial complexes.
The results in Table 4 show that the concern of reverse causality is not applicable to our

analysis. In contrast to the case we describe above, the share of votes for the ruling party in the
prior election is negatively related to the probability that a county would be selected as a site for
an industrial complex. Models 1 and 3 in Table 4 show that the share of votes for the ruling
party in the previous election is negatively related to the probability that a county will be
selected as a site for an industrial complex. In other words, compared to other counties, voters
living near an industrial cluster were less likely to support candidates of the incumbent party
before the complex was announced.
Models 2 and 4 in Table 4 address whether the probability of an incumbent winning the

largest vote share in the previous election affects the site selection of industrial complexes.
These results are also negative, indicating that more industrial complex sites are built in counties
where the candidates from the ruling party won fewer votes in the previous election. The
industrial policy of the authoritarian regimes in South Korea tended to target less supportive
counties, which induced the advantaged residents to vote for the ruling party in subsequent
elections.
Another possible cause of the changes in electoral support is migration, that is, an influx of

new voters to the newly industrializing areas. The establishment of an industrial cluster entails
an influx of construction workers, industrial labor, engineers, related service workers and their
dependents. Our assumption is that those immigrant workers and their families represent
average voters of the region, meaning that they do not have a particular voting tendency that
deviates from general voters. In other words, our causal argument that voters change their
voting choices to support the authoritarian incumbent party in response to the appointment of an
industrial complex in a neighboring area is supported by the empirical results even with
population change, as long as immigrant workers are comparable to the average voters in the
area. Yet a possibility worth considering is that the migrant population may represent a different
group from the indigenous voters in terms of voting choices. In the authoritarian context, it is
not entirely impossible that the government could provide the new economic opportunities from
an industrial cluster selectively to supportive companies or workers. If this were the case, the
results may simply show a change in voter composition as a result of migration, not a behavioral
change among voters.

Fig. 2. Map of industrial complexes in Jeonnam and Gyeongnam
Note: administrative boundaries are drawn from the official boundaries of 1975. Black boundaries mark
provinces. The province on the left is Jeonnam and on the right is Gyeongnam. Grey boundaries mark
counties, our units of analysis. Each circle denotes an industrial complex: the size of the circle represents the
logarithm of the area, and the color density represents the estimated effect size from Model 3 in Table 2.
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The results shown in Table 5 support the presence of a population increase due to new
industrial complexes, but they undermine the plausibility of an alternative migration mechanism
in two ways. First, the population increases almost equally across the timing of appointment, the
beginning of construction and the completion of an industrial complex. This pattern of
population growth in areas with a new industrial complex does not correspond to the pattern of
electoral outcome changes, where we find a large increase in support for the incumbent party
immediately after the announcement and a substantial reduction in the marginal increase in vote
share for the authoritarian party by the time of completion. This finding provides evidence that
migration cannot fully explain the electoral outcome changes. Secondly, Table 5 reveals that
there is not a clear population influx around the 1973 election, for which we find the largest
boost in vote share for the authoritarian incumbent party in Table 2. This evidence also supports
our claim that the migration mechanism cannot explain the findings.42

TABLE 4 Lagged Election Outcomes and the Selection of Complex Location

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

Dep. Var. IC Dummy IC Appointment

Votes for the Incumbent −0.018*** −0.006***
(Lagged) (0.003) (0.002)
The Incumbent’s Winning −0.283*** −0.036
(Lagged) (0.087) (0.054)
1973 −2.703*** −2.840*** −0.494*** −0.545***
(year dummy) (0.210) (0.210) (0.147) (0.144)
1978 −0.988*** −0.960*** −0.031 −0.023
(year dummy) (0.179) (0.178) (0.142) (0.143)
1981 −1.419*** −1.344*** −0.338*** −0.305***
(year dummy) (0.147) (0.146) (0.078) (0.081)
1985 −0.694*** −0.553*** 0.032 0.087
(year dummy) (0.142) (0.139) (0.080) (0.084)
Gyeongnam 1.190*** 1.241*** 0.709*** 0.726***

(0.097) (0.097) (0.077) (0.078)
Population −0.679 −0.682 −0.238 −0.270
(log, lagged) (0.529) (0.527) (0.477) (0.482)
Households 0.773 0.817 0.485 0.537
(log, lagged) (0.523) (0.522) (0.481) (0.488)
Urbanization 1.147*** 1.258*** 1.007*** 1.058***

(0.115) (0.113) (0.087) (0.091)

Constant 0.714 −0.222 −0.971 −1.332
(1.025) (1.006) (0.845) (0.841)

Method Logit Logit Cluster Cluster
N 3,003 3,003 3,003 3,003

Note: standard errors in parentheses. *p< 0.05, **p< 0.01, ***p< 0.001.

42 It is worth noting a potential limitation of our population data. As we use census surveys taken every five
years, the data may not accurately capture the separate effects of the announcement of an industrial complex,
the beginning and the completion of construction on subsequent population changes. Nonetheless, given no
alternative source of precise population data at the micro level, we seek to minimize the potential measurement
error by matching the election outcomes to the census survey of the closest following year. Detailed matching
information is available in the data description section.
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TABLE 5 The Effects of Industrial Complexes on Population

(1) (2) (3) (4) (5) (6) (7) (8)

Indep. Var. IC Dummy IC Appointment IC Beginning IC Completion

Industrial −0.813*** −0.357*** −0.129*** −0.085*** −0.117*** −0.085*** −0.080 −0.075
Complex (0.048) (0.075) (0.017) (0.025) (0.017) (0.025) (0.116) (0.078)
1973 −0.045** −0.019 −0.034* −0.014 −0.033* −0.014 0.060 0.193
(year dummy) (0.020) (0.012) (0.020) (0.012) (0.020) (0.012) (0.198) (0.184)
1978 −0.143*** −0.149*** −0.130*** −0.137*** −0.130*** −0.131*** −0.119 −0.259
(year dummy) (0.022) (0.021) (0.020) (0.018) (0.020) (0.018) (0.182) (0.223)
1981 −0.204*** −0.206*** −0.187*** −0.195*** −0.186*** −0.191*** −0.094 −0.293
(year dummy) (0.022) (0.034) (0.020) (0.027) (0.020) (0.027) (0.165) (0.272)
1985 −0.284*** −0.259*** −0.268*** −0.247*** −0.265*** −0.243*** 0.048 0.047
(year dummy) (0.023) (0.030) (0.020) (0.026) (0.020) (0.025) (0.162) (0.269)
1988 −0.461*** −0.460*** −0.457*** −0.474*** −0.456*** −0.471*** 0.017 −0.161
(year dummy) (0.028) (0.042) (0.021) (0.032) (0.021) (0.031) (0.163) (0.273)
IC × 1973 0.116* 0.059 0.018 0.005 0.017 0.005 −0.010 −0.039

(0.059) (0.046) (0.018) (0.008) (0.018) (0.008) (0.050) (0.038)
IC × 1978 0.737*** 0.466*** 0.166*** 0.152*** 0.166*** 0.146*** 0.151*** 0.186***

(0.053) (0.077) (0.016) (0.029) (0.016) (0.029) (0.048) (0.065)
IC × 1981 0.799*** 0.479*** 0.190*** 0.160*** 0.188*** 0.157*** 0.139*** 0.166**

(0.052) (0.085) (0.016) (0.027) (0.016) (0.027) (0.043) (0.077)
IC × 1985 0.883*** 0.518*** 0.233*** 0.187*** 0.235*** 0.192*** 0.141*** 0.140*

(0.052) (0.082) (0.016) (0.031) (0.016) (0.031) (0.043) (0.080)
IC × 1988 0.972*** 0.572*** 0.292*** 0.254*** 0.291*** 0.259*** 0.187*** 0.205**

(0.054) (0.088) (0.016) (0.029) (0.016) (0.029) (0.043) (0.079)
Gyeongnam −0.252*** −0.282*** −0.280*** 0.194**

(0.044) (0.046) (0.045) (0.098)

Constant 9.100*** 9.188*** 9.037*** 9.188*** 9.032*** 9.187*** 8.797*** 8.734***
(0.015) (0.035) (0.014) (0.035) (0.014) (0.035) (0.284) (0.277)

Method FE Cluster FE Cluster FE Cluster FE Cluster
N 3,793 3,793 3,793 3,793 3,793 3,793 581 581

Note: standard errors in parentheses. *p< 0.1, **p< 0.05, ***p< 0.01.
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To address the concern of population composition changes more directly, we also test
whether the year gap between the government decision regarding an industrial complex
(announcement, beginning and completion of construction) and the subsequent election results
in a difference in vote share. If the influx of people biased toward the authoritarian government
causes the change in electoral results, the announcement of a new industrial complex would
provide greater help to the incumbent party when it is made further ahead of an election, since
that would allow a larger population to immigrate to the area before the election. In turn, if
voters change their electoral choice in response to a new industrial complex allocated near their
neighborhood, as we argue, the effect of the announcement would be largest when it is made
immediately before an election. Therefore we construct a new variable, Year Gap, to measure
the period between the government decision regarding an industrial complex (announcement,
beginning and completion of construction) and the subsequent election. If our mechanism
(voting behavior change) is correct, Year Gap should be negatively correlated with the vote
share for the incumbent party. If the alternative migration mechanism explains the electoral
outcome change, Year Gap should be positively associated with the incumbent party’s vote
share. The results in Table 6 support our argument and undermine the migration mechanism.
A two-way fixed-effects estimation shows that Year Gap is negatively associated with electoral
outcomes. This indicates that the longer the period between the government policy decision
(announcement, beginning and completion of an industrial complex) and an election, the
smaller the change in vote share.43

INDUSTRIAL COMPLEXES AND ELECTORAL FRAUD

We further investigate whether material benefits that are arranged or allocated before an election
affect electoral fraud. Data on electoral fraud are generally unavailable in most authoritarian
elections, despite the common belief that electoral fraud occurs frequently in many

TABLE 6 The Effects of Year Gap Between the Government Policy Decision and an
Election on Vote Share for the Incumbent Party

(1) (2) (3)
Ind. Var. Appointment Beginning Completion

Year Gap −0.386*** −0.293*** −0.726***
(0.093) (0.084) (0.112)

Population 32.717 27.060 31.638
(25.626) (27.571) (15.995)

Households −30.211 −26.907 −56.820*
(24.887) (26.872) (21.168)

Constant −53.117 −28.092 182.343*
(76.060) (81.520) (73.037)

Method FE FE FE
N 486 456 260

Note: standard errors in parentheses. *p< 0.1, **p< 0.05, ***p< 0.01.

43 Note that this is a within-variation analysis among counties with industrial complexes, while our main
analysis finds a significant increase in the vote share for the incumbent. Hence the negative results in Table 6
highlight the relatively larger increase in pro-incumbent votes in newly appointed areas with little time until the
next election.
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non-democratic elections. Consistent with the conventional findings, beyond anecdotal
evidence, there exists no systematic data on electoral fraud in South Korea. To overcome the
limited availability of data, scholars have developed systematic methods to detect electoral
fraud. Simpser measures electoral manipulation by reviewing electoral rules and elections in
132 countries from 1990 to 2007.44 Others employ more technical methodologies to detect
electoral fraud: Mebane and Beber and Scacco apply digits-based analysis, while Myagkov,
Ordeshook and Shakin analyze the relationship between turnout rates and vote counts.45

We find that the methods used to detect electoral fraud in previous studies do not fit the
structure of our analysis. Since those methods do not specify the locations of electoral fraud,
they do not allow us to systematically examine the relationship between material benefits and
the presence of electoral fraud. Instead, they test only whether an election, as a whole, involves
deception or not. While existing work provides effective methods of detecting electoral
manipulation and fraud, this study requires the exact ‘location’ of electoral fraud. Therefore we
measure electoral fraud by detecting abnormal vote counts at the polling-station level. We code
the polling stations where the number of total votes is larger than the number of eligible voters,
which is impossible unless electoral fraud was committed.46 These abnormal outcomes reflect
the method that the incumbent party has used pervasively in elections.47 A sample case of
abnormal ballot counts is presented in Table A8 in the online appendix, where the incumbent
party (Minjeong Party) won the largest share of votes with a margin approximating the number
of abnormal votes cast in one polling station.
A noteworthy caveat is that our method does not capture all electoral fraud committed during

this period: rather, it identifies ‘excessive and blatant’ cases of fraud48 detected from return
sheets. Although there must have been more electoral fraud that is simply invisible from the
election records, we employ this method because we find no better identification strategy for
detecting electoral fraud, and no alternative systematic data are available.
Of 15,312 polling stations for legislative elections in the Jeonnam and Gyeongnam Provinces

from 1971 to 1988, such abnormal vote counts are detected at 169 polling stations, 1.1 per cent
of the total number of stations. Maps in Figure A2 in the online appendix describe the
distribution of abnormal vote counts in the six elections we analyze. By election years, there are
thirty-seven suspicious polling stations in 1971, fifteen in 1973, twenty in 1978, twenty in 1983,
twenty in 1985 and fifty-seven in 1988.49 Among the 169 polling stations with electoral fraud,
twenty have a repeated record of abnormal ballot counts. That is, in most areas, electoral fraud
was detected only once. We infer that the incumbent party’s decision to engage in electoral
fraud is based on temporal needs, rather than idiosyncratic characteristics of the area.
Gyeongnam has ninety polling stations with abnormal ballot counts; the seventy-nine remaining

44 Simpser 2013.
45 Beber and Scacco 2012; Mebane 2008; Myagkov, Ordeshook, and Shakin 2005, 2007, 2009.
46 Another possible explanation for abnormal vote counts is a simple recording error. To preclude this

possibility, we review all abnormal cases to check the consistency of the records. If there was a simple marking
mistake in one of the cells, the numbers would not add up across total votes, votes for each candidate, effective
votes, null votes, etc. In turn, in case the numbers do add up, we can conclude that the abnormal counts are not
likely to be produced by a simple recording mistake. Reviewing the data, we confirm that no case of abnormal
vote counts is generated by a simple recording mistake.

47 Ballot stuffing was the method most frequently used during this period. A Japanese journalist recalls
that old men from the audience jumped in and added hundreds of ballots the moment the ballot box was open
(Kang 2007).

48 Simpser 2013.
49 It is noteworthy that electoral fraud measured by abnormal ballot counts increased, rather than decreased,

right after democratization. This pattern does not exist in current elections.
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incidents of electoral fraud are associated with polling stations in Jeonnam. More fraud was
committed in rural areas than urban areas (at 118 and fifty-one polling stations, respectively).
No particular difference is found in terms of the incumbent party’s vote share: in total, the
incumbent party won the largest vote share from 61.2 per cent of polling stations, while it won
62.1 per cent of the polling stations with evidence of fraud.50

As the distribution of both industrial complexes and electoral fraud are not random, general
regression analysis cannot provide unbiased estimation in our case. Instead, we employ a
method that estimates causal effects in observational data by matching samples of the treated
and control groups to reduce bias due to covariates. We use GenMatch to produce the matched
sample set.51 We then test whether the probability that areas hosting a new industrial complex
will experience abnormal ballot counts is different from the probability in areas with no such
benefits. Consistent with the method we adopt for the previous analysis, we test the probabilities
for three different treatments: appointment, beginning and completion of industrial complex
construction. Covariates employed in the matching process are the number of eligible voters,
urbanization, province, turnout and election year. In other words, for each election, we match
two polling-station-level areas within the same province, with a similar number of eligible
voters and a comparable participation rate, and at similar levels of economic development. The
only contrast is the treatment: in each matched sample, one has a new industrial complex and
the other does not.
The results presented in Table 7 show that electoral fraud measured by abnormal ballot

counts is less likely to occur in places with a new industrial complex. Across the three
treatments (appointment of an industrial complex, the beginning of development and the
completion of construction), an industrial complex has a negative effect on the occurrence of
electoral fraud measured by abnormal ballot counts. However, the negative effect is statistically
significant only in the estimations for the appointment and beginning of industrial complex
development. No significant effect is found for the completion of construction. These results are
consistent with our previous findings that the effects of a new industrial complex on the
authoritarian government’s electoral gains are largest shortly after the announcement and almost

TABLE 7 Industrial Complex and Abnormal Ballot Counts (Matching Estimation)

(1) (2) (3)
Treatment Appointment Beginning Completion

Dep. Var. Occurrence of abnormal ballot counts
ATE −0.0065*** −0.0071*** −0.0049

(0.0024) (0.0028) (0.0054)
T-stat −2.6735 −2.547 −0.91851
p-value 0.0075 0.0109 0.35835
Total N 15,312 15,312 15,312
Matched N 4,351 3,673 1,195

Note: standard errors in parentheses. *p< 0.1, **p< 0.05, ***p<0.01.

50 One may question the effectiveness of electoral fraud, as the winning ratio does not deviate much from the
average. This would not necessarily be accurate, because the occurrence of electoral fraud is not random. If the
incumbent party is highly likely to win at a polling station, the party does not need to commit electoral fraud at
that station in the first place. Simpser (2013) supports our claim: he finds no correlation between electoral
manipulation and the closeness of a race or the margin of an incumbent’s victory.

51 Sekhon 2011.
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disappear as the industrial complex approaches completion. Likewise, we find that abnormal
ballot counts appear much less frequently in newly announced industrial complex areas, but that
the negative relationship between material benefits and electoral fraud vanishes when the
construction of industrial complex is completed. The size of the negative effect is not negligible:
the average treatment effect is −0.0065 when the treatment is appointment of an industrial
complex and −0.007 when it is the beginning of construction. Given that electoral fraud occurs
in 1.1 per cent of polling stations, this suggests that the appointment of an industrial complex
reduces the probability of electoral fraud by 59 per cent. The beginning of development has an
even larger impact: an industrial complex that is under construction decreases the probability of
electoral fraud by 64 per cent. In sum, the results support a substitutive relationship among the
political resources in an authoritarian leader’s hand: the provision of economic benefits
decreases the need for electoral fraud.

CONCLUSION

This article investigates the relationship between the distribution of economic benefits and
electoral outcomes under authoritarian regimes. Employing a DID analysis with detailed data of
electoral outcomes and industrial clusters in South Korea, we first examine how authoritarian
rulers increase political support for their party using industrial policy, over which they have
greater control than democratic leaders typically do. The average effect is largest when a plan
for a new industrial cluster is announced. Furthermore, the positive relationship between
industrial complex allocation and the incumbent’s electoral gains is not caused by other latent
trends. In fact, authoritarian governments target areas with weaker incumbent support in
previous elections as sites for new industrial complexes. We also test whether migrants to newly
established industrial complex areas are the reason for electoral outcome changes, and found
that they are not.
This article also suggests a substitutive relationship between economic benefits and electoral

fraud. We find that electoral fraud, measured by abnormal ballot counts, appears much less
frequently in newly initiated industrial complex areas. Nonetheless, the negative relationship
between material benefits and electoral fraud disappears when the construction of industrial
complexes is completed.
The empirical investigation of this article also increases understanding of the nature of

Korean politics by revealing the economic origins of political regionalism in Korean elections, a
phenomenon that has defined the dynamics of South Korean politics for the past thirty years.
The empirical results indicate that the industrial policy under South Korean authoritarian
regimes led to an increase in support for the ruling party among advantaged electorates. Since
most large-scale industrial complexes were concentrated in Gyeongnam, regional parties easily
cultivated regional hostility based on unequal economic development, resulting in this long-
standing political ideology in South Korea.
This study also suggests that industrial policy can serve as an effective measure of targeted

economic benefits issued by the central government. Particularly in low-income countries,
industrial policy is inevitably selective in nature. Hence the process of distribution entails
advantaged areas or sectors and relatively alienated ones, although all citizens share the liability
of investments. Furthermore, unlike cash transfers, which entail immediate personal income
transfer effects, industrial investment by the government often represents large-scale, long-term
economic benefits to targeted areas or sectors. We believe this offers students of comparative
politics a chance to examine the causes and consequences of the unequal distribution of
economic opportunities in a new light.
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Despite its contributions, this study is not without limitations. First, since we infer individual
voters’ preferences from the county-level outcome, even though the unit of analysis is the
smallest among available election data, the interpretation cannot be completely free of concerns
of an ecological fallacy. Secondly, the main argument – that direct material benefits to voters
from authoritarian leaders through industrial policy can effectively alter voting behavior – may
be applicable only in labor-intensive economies. Kim notes that in resource-intensive
economies such as oil-rich states or mineral-exporting states, rulers can maximize state
revenue without the co-operation of broad sectors of society and then distribute rents in exchange
for political acquiescence, as the resource curse literature argues.52 In these economies, unlike in
labor-intensive countries, economic benefits through industrial policy may be less effective. Last
but not least, although we provide evidence that electoral fraud and economic benefits are
substitutes, we do not discuss why authoritarian regimes might allocate industrial complexes to
certain areas while committing electoral fraud in others. These unanswered questions provide
important avenues for future study.
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