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Abstract

Ethnic and linguistic heterogeneity are widely studied as determinants of social capital,
conflict, and institutional quality. In many cultures, another important dimension of hetero-
geneity is family clan membership. | study the relationship between family clan diversity in
South Korean villages and the voluntary production of public goods and contributions of pri-
vate resource for village projects. Under the 1970-1971 New Village Beautification Project,
the government distributed resources to each village for the production of village public goods.
Subsequently, the government systematically evaluated how well these resources were ap-
plied. | combine these data with information on village family clan structures collected by
the Japanese Colonial Government, as well as records of land donations for village projects
between 1970 and 1980. | find an inverted-U-shaped effect of group heterogeneity on the
improvement of public goods and on the average amount of donated land per household. |
suggest that the concave relationship reflects the trade-off between better coordination among
clan members and less accountability of clan leaders as village clan homogeneity increases.
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1 Introduction

Heterogeneousommunities tend to have worse economic outcomes than homogenous ones. Re-
searchers have found that heterogeneous communities have more conflict, and have fewer public
goods, and that members exhibit less trust and interact less often (Knack and Keefer, 1997; Collier
and Hoeffler, 1998; Alesina and La Ferrara, 2000; Miguel and Gugerty, 2005).

Many scholars have investigated the roles of ethnic, linguistic and religious heterogeneity in
communities (Mauro, 1995; Alesina et al., 2003; Garglontalvo and Reynal-Querol, 2005). In
this paper, | introduce family clans as a different, but complementary dimension of heterogeneity
in a society. In many societies, family clans play significant economic and political roles. A family
clan is broadly defined as a group of people who share the same paternal lineage. In Iraq, for
example, individuals are more strongly bounded by clan and tribal ties than by ethnic or religious
background (Hassan, 200%7)Although Somalia is the most ethnically homogenous country in
Africa, clan warfare devastated the country in the 1990s (Arnold, 2001). In Syria, armed tribes
and clans have actively participated in its current civil war (International Crisis Group, 2015).
Historically, cleavages between Scottish clans heightened during civil wars, such as the 1689-1745
Jacobite Risings (Barthorp and Embleton, 1982). Likewise, a single clan in Uzbekistan wielded
considerable political influence by occupying many important ministry seats (Collins, 2002).

| use family clan organization in South Korean villages to study the effect of village clan
heterogeneity on the production of public goods. Studying family clans in Korea offers a number of
advantages. First, South Korea has little variation in other important dimensions of heterogeneity
explored in the literature such as ethnicity, race, language, and landholding, thereby enabling the
investigation of one dimension of group heterogeneity (i.e., family cRugdcondfamily clans
are located in villages with typically comprised of about 100 households on average. Cooperation,

social sanctions, and information transmission, some key ingredients of social capital, could be

1SeeCosta and Kahn (2003) for an in-depth review.

2Immediatelyafter Iragi independence, tribes were estimated to have 100,000 rifles in their possession, whereas
the government had 15,000 (Marr, 2011).

3As an additional advantage is that, unlike ethnicity or race, clan membership is easily identifiable. In general, a
Korean individual can easily identify his or her clan by the family name and the ancestor’s place of origin.



prevalent in such small communitiésThird, as | show in this paper, there exist excellent data on
both clan composition and public good outcomes.

To measure family clan heterogeneity, | use family clan data framily Clans in Chosun
part of the 1930 census conducted by the Japanese Colonial Government in Korea. These village-
level cross-sectional data include the clan names and the total number of households belonging
to every clan in each village in South Korea, as long as the share of clan households exceeded
10% of total village households. Using the share of clan households in each village, | construct
heterogeneity measures based on the percentage of the households belonging to the most dominant
clan in a village, the Herfindahl Index of clan concentration, and a polarization index suggested by
Garda Montalvo and Reynal-Querol (2005) to capture clan polarization in a village.

The identification strategy of this paper relies on the historically determined settlement of fam-
ily clans. Family clans settled in Korea hundreds of years ago. By controlling for family clan
identities and township fixed effects, | eliminate alternative explanations that the results are driven
by the presence of specific family clans or unobserved characteristics that vary across townships.
Furthermore, the estimates are robust to various controls for potential determinants of village clan
structure, such as distance to town centers, rivers, and roads, terrain ruggedness, altitude and soll
type.

In my first empirical analysis, | use the voluntary production of public goods as an outcome
variable. This measure originates from government evaluations of how well government resources
were used to produce village public goods. Under the New Village Beautification Project (hence-
forth, NVBP) in 1970, the government distributed 335 bags of cement to every village in South
Korea, irrespective of village characteristics. These bags of cement were dropped at the entrance
to each village for the production of public goods. In consultation with village elites who were
members of village development committees, residents decided how to use cement, and produced
public goods. As only cement was provided, village residents contributed voluntary labor and pri-
vate resources. Unbeknownst to the village residents when they received the bags of cement, the

government decided to evaluate how much public goods had been improved with a grade (A, B or

“Dueto data limitations, U.S. metropolitan statistical areas (MSAs), which have millions of people, are often used
in the social capital literature to study community-level phenomena.
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C) the following year. | digitized the village evaluations and other village characteristics from the
New Village Comprehensive Sury®&VCS), which was published by the government in 1972.

| find that there was a robust relationship between family clan heterogeneity and the production
of village public goods. The relationship, however, was nonlinear. Using the household share of
the largest clan in a village as a heterogeneity measure, | show that there was a concave relationship
between the family clan heterogeneity and the probability of getting an A grade. The concave curve
peaked when the share of the largest clan in a village is around 40%. Using the Herfindahl Index
yields a similar inverse-U-shaped relationship. Additionally, the polarization index is positively
associated with improvement of public goods and the coefficient is statistically significant. A
change from no polarization to the maximum level increases the probability of getting an A grade
by 4 percentage points.

In the second set of empirical analyses, | use land donation as a measure of private contributions
for village projects. Village residents donated private land to enable the production of public goods,
such as village roads. | digitizZelorious Footstepsa government publication documenting village
public projects in detail between 1970 and 1980. It contains a donation list with the name of each
donor, and the amount and type of land donated. | show that the amount of land donated per village
household during the 1970s also has a concave relationship with the family clan heterogeneity.
When the household share of the largest clan in a village is used as a heterogeneity measure, the
concave curve peaks around 8.6also find a positive association between the polarization index
and land donation.

My last findings relate to agricultural mechanization as a consequence of village improvements,
particularly village roads. Many anthropologists and sociologists have found that village residents
widened village roads in the 1970s to facilitate the use of wheeled agricultural machines in order
to saves labor cosfsIf villages successfully improved village roads through village projects that

relied on private contributions such as land donations, it is likely that they would have utilized

5As an alternative outcome measure, | use the total amount of donated land as well as the amount of donated land
as a percentage of the total amount of cultivated land in a village. The results are qualitatively the same.

8t has been widely documented that demand for wider village roads due to increasing wages and the introduction
of the power tiller, the most popular agricultural machine in Korea. In a survey, farmers listed road improvement
projects as the highest priority at that time (Park, 1998).



morewheeled agricultural machines. Based on township-level agricultural census data from 1970
and 1980, | show that, 10 years after the NVBP, the change in the number of two-wheeled power
tillers per agricultural household between 1970 and 1980 has a positive and statistically significant
relationship with clan heterogeneity. The polarization index is positively related with changes in
the number of power tillers.

The persistent concave relationship between family clan heterogeneity and the production of
and contributions toward public goods may reflect the trade-off between coordination and account-
ability. Scholars have found that in more homogeneous societies, members coordinate better and
contribute more to public goods (Miguel and Gugerty, 2005). Yet other studies have shown that
highly homogenous communities lack competition, enabling elites to waste resources in the ab-
sence of checks and balances (Platteau and Gaspart, 2003; Acemoglu et al., 2013). In traditional
societies without strong political institutions, highly homogenous communities may be likely to
have both a high level of coordinatiand highly autocratic elites. In Korea, clan elders have
considerable power in clan and village matters (Lee, 1997; Bang, 2004; Kim, 2009), and there has
been, and still is, no formal government or political organization in villdg&serefore as clan
homogeneity increases, the provision of public goods may improve since such communities have
better coordination. However, as communities become highly homogeneous, the provision of pub-
lic goods may worsen because clan elites could be more prone to despotism with no institutional
countervailing force. This reasoning is also consistent with the positive relationship between the
polarization and public goods found in my data.

My study is most closely related to the literature on the effects of group heterogeneity on social
capital. Ample evidence shows that group heterogeneity is detrimental to economic and social
outcomes such as investment, corruption, the chace of civil war, provision of public goods, group
participation and trust (Mauro, 1995; Collier and Hoeffler, 1998; Alesina et al., 1999; Glaeser
et al., 2000; Gari@ Montalvo and Reynal-Querol, 2005). To my knowledge, this is the first paper
in which family clans are used as a measure of group heterogeneity.

The results of this paper also complement economic literature on the effects of kinship groups

"Publicgoods such as schools or medical clinics are all located in township districts.



oneconomic outcomes such as insurance, information sharing, resource pooling, and credit access
(Rosenzweig, 1988; Besley et al., 1993; Munshi, 2003; Fafchamps and Gubert? 20ddjion-

ally, this paper contributes to the role of group heterogeneity and social capital on agricultural mod-
ernization. Most related is the work of Isham (2002), who showed that the adoption of improved
fertilizer is positively associated with village level ethnic homogeneity and household participation

in village organizations.

The rest of the paper is organized as follows. In the next section, | describe the context of the
study; specifically, | provide detailed background information on family clans and the NVBP, a
rural intervention program aimed at the improvement of public goods in South Korean villages. |
also provide a conceptual framework to explain the relationship between clans and social capital. In
section 3, | explain my data collection. In section 4, | discuss empirical strategies before presenting
and discussing the regression results in section 5. In section 6, | present a case study before offering

some concluding remarks in section 7.

2 Background

2.1 Family Clans

Clanshave fulfilled important economic or political functions in many regions of the world. When
governments are weak, clans often assume government functions such as settlement of disputes and
protection of property and members from outsiders. In South Korea, clan membership is not only
fundamental in traditional social interaction, it also offers many benefits such as mutual support in
farming and in emergencies. The common ancestor is worshipped collectively. Clan membership
also increases emotional security (Song, 1982).

A family clan in Korea is defined as a group of people who share the same paternal lineage.

Clan membership can be identified by a family name and the ancestor’s place of origin. Every

8SeeCox and Fafchamps (2007) for a detailed overview of economic literature on kinship networks. Sociologists
also have studied the effects of family and relatives on: out-migration (Palloni et al., 2001); protecting property rights
(Peng, 2004); technology adoption (Warriner and Moul, 1992); and coping with long-term personal emergencies
(Litwak and Szelenyi, 1969).



natve born Korean belongs to a clan. Unlike ethnicity or religion in other countries, however,
there are no politically dominant clans in national politics or violent inter-clan conflicts. Further,
Korean villages have extremely low ethnic or linguistic fractionalizations. According to measures
by Alesina et al. (2003), the values of ethnic and linguistic fractionalization are both 0.002, one of
the lowest values among the countries across the world (see Figure 1).

Family clans in a village are often highly concentrated in rural villages. Often the name of a
village reflects the dominant clan (e.g., Kim’s Village) (Yu, 1986). Villages are often classified by
the presence of clans: “the most fascinating persistent example of Korean kin organization is the
consanguineous village” (Jacobs, 1985, p. 212). Jacobs (1985) classified villages into four types:
(a) all residents are from a single lineage; (b) a single lineage dominates; (c) the residents from
strongly competitive lineages; and (d) the residents are from a number of weak lineages. In my
data, out of 1,298 villages, there are 23 villages (2%) in which all residents were from a single
clan, 143 villages (11%) with one dominant clan (i250% of members), 163 villages (13%)
with large concentrations of two or more clans (i.e., no dominant clan), and 969 villages (75%)
with weak lineages$.

A survey performed by the Japanese Colonial Government in the 1930s indicates that out of
1,227 sampled villages with large concentrations of dominant clans, the histories of 17% could
be traced back 500 years, 53% between 300 and 500 years, 28% between 100 and 300 years, and
just 2% less than 100 years (Korean Studies Advancement Center, 20Thgsekinship ties
remained strong in the early 1970s, even when non-rural areas were experiencing rapid political
and economic changes (Kim, 1985). In 1930, there were more than 660 different family'clans.

Oneexplanation for the high concentrations of clans in villages is the change in the inheritance

law in the 17th century (Korean Studies Advancement Center, 2014). Prior to 17th century, a father

9For calculations, | use villages that had not split between 1930 and 1970. | use the polarization index to identify
villages with large concentrations of two or more large clans and no dominant clan. To obtain the number 163, | count
villages in which the largest clan share does not exceed 50% and the polarization index is above 0.3, roughly the 75th
percentile of the sample.

°Thelong settlement histories of family clans may show that the initial characteristics that attracted founding an-
cestors 300 years ago may not have been relevant in the early 1970s, the study period of this paper. Banerjee and
Somanathan (2007) used similar argument to justify using historical caste compositions as a regressor over contem-
porary ones. However, the concern of differential geographical endowment remains. Thus | control extensively for
geography related variables.

My own calculation based on the family clan data-set used in this paper.
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couldleave his land equally to both sons and daughters. This enabled daughters to remain in the
villages where they were born and their husbands from different clans to move in. Since Korea is
a patrilineal society, daughters, once married, were considered to be members of their husbands
clans. Hence, different clans could reside in the same village. Once the changed inheritance law
excluded daughters from being inheritors, they tended to leave their native villages to live with
their husband$? This prevented the inherited land from being owned by outsiders and therefore
reduced the inflow of people from different clais.

Major factors influencing clan settlements were historical. While few systematic studies have
been performed, the concentrations of clans in certain locations can be attributed to: (a) relocation
due to wars, (b) settlement on land gifted by kings, (c) settlement of loyal families near the tombs
of ancestors, and (d) settlement of families of retired senior government officials (Jacobs 1985;
Korean Studies Advancement Center 2014). The settlement of elite members raises the concern
that the higher quality clans may be concentrated in villages that are conducive to better provision
of public goods. In the analysis, | control for clan identities to rule out the alternative explanation

that differential characteristics of clans are driving my results.

2.2 New Village Beautification Project

In this section, | describe the unique Korean rural development policy that led to the production
of village public goods in the early 1970s. The South Korean government distributed 335 bags of
cement to every village between 1970 and 1971 as part of the New Village Beautification Project
(NVBP). The purpose of this project was to encourage village residents to produce public goods.
As each bag of cement weigh about 40 kilograms, each village thus received a total of 13.4 tons of
cement (Ministry of Home Affairs, 1983, p. 22). Cement was distributed between October 1970
and June 1971, so that villages could take advantage of labor availability during the agricultural

off-season (Hwang, 1980).

12A family with no sons often adopted a son from relatives in order to bestow land, and more importantly, continue
the family paternal line and ancestor worshipping duties.

13In future work, | plan to exploit the timing of the change in the inheritance law to investigate the possibility of
exogenous variation in village clan compositions.



An important aspect of this project was that each village could decide how to use the cement,
as long as it was used to produce public goods for the village. Cement was to be used for “village
projects meeting villagers’ common needs based upon their general consensus” (Moore, 1984, p.
587). The government suggested several potential uses for the cement. For example, villages could
improve village roads, repair river embankments, build compost/manure collection points, repair
public wells or construct common laundry facilities (Kyunghyang, 1970). To decide how the ce-
ment would be used, local government officials encouraged villages to create village development
committees with five to 10 members each. Since public projects often required substantial land
and labor contributions from village members, decisions on village projects, such as the widening
of roads, were made in democratic ways, such as voting by a show of hands during the village
meetings. Typically, the eldest male from each household attended these meetings (Park, 1998).

In the year following the distribution of the cement under the NVBP, the government systemati-
cally evaluated each village on how well the cement had been used to improve village public goods
(see Table Al for the timeline of the NVBP). Each village was given either an A, B, or C ¢fade.
Township or county government officials visited villages and assigned grades. Using cement for
mostly private projects (e.g., paving kitchen floors, building stone fences around houses) resulted
in getting a C grade. An A or B grade was given to villages that used the cement to produce public
goods. For example, some villages widened and straightened village roads. Others established
new village roads. Some villages fixed sewage and drainage pipes. Some created common laundry
facilities or village wells.

A large number of villages chose to improve transportation infrastructure, particularly roads. A
government survey of villages shows that improving transportation was considered to be a top pri-
ority by village residents. Table A2 shows that the three most desired projects identified by village
households related to improving roads and fixing bridges. Farmers wanted to use more agricultural
products for farming and transportation. However, the roads were not wide or straight enough to
use wheeled machines. Furthermore, villagers wanted to improve roads so that they could access

modern modes of transportation such as trucks, buses, taxies or cars (Ministry of Home Affairs,

“The original classifications were independent village, self-help village, and basic village. | have replaced these
labels with grades A, B, and C, respectively.



1978). Villagers provided private resources to improve village road infrastructure. In 1973, the
largest fraction of labor days spent on village projects were dedicated to road improvement. Ac-
cording to national statistics, 29 million out of a total of 36 million labor days (81%) were spent
on village roads (Ministry of Home Affairs, 1973, p. 116).

The considerable effort and contributions put toward improving village roads in the 1970s was
partly due to increasing agricultural wages and the introduction of a new labor-saving agricultural
machine, the two-wheeled power tiller. Prior to the introduction of power tillers—the most popular
agricultural machine in the history of Korean agriculture—there was little incentive to build wider,
straight roads because traditional technology did not require them. Figure A2 shows the trend
of the number of wheeled agricultural machines per agricultural household. Prior to 1970, there
were few households that owned these machines. Starting 1970, there was a rapid adoption of
power tillers. Power tillers was highly popular: in 2000, there was 0.7 power tillers per every
agricultural household in the country. Before 1970, farmers tilled land using animal power, and
residents mostly carried goods on their backs (see Figure A3). While | do not have information on
the initial quality of village roads, given the nature of traditional agricultural technology in Korean
villages, initial road quality, particularly the width of roads, did not seem to differ based on clan
structure and other village characteristics.

Based on personal interviews with several village elders who participated in the cement projects,
most village residents did not seem to be aware that their projects would be evaluated and that they
could earn rewards based on how well they used the cement to produce public goods. In the year
following the cement distribution, additional resources were given to villages that had received A
or B grades. However, this decision had not been planned in advance. After seeing the grade distri-
bution for the cement projects, President Park Chung-hee, who had initiated the NVBP, suggested

providing additional resources only to villages that had received A or B grades (Kim, 2006).

2.3 Family Clans and Social Capital

Why does family clan heterogeneity matter for the production of village public goods and hence

for village social capital? | argue that the benefits of participating in village projects and the costs
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of free riding are both higher if there are more members of the same clan in a village.

First, the incentive of a village resident to participate in village projects may have depended on
the increased benefit, either in utility or profit, to the participating individual and on the increased
benefit to relatives. Therefore, if more residents of a village were related by blood, each individual
receives more marginal utility, ceteris paribus. This may have been especially true in the Korean
rural context, because clan members exhibited strong social integration, and had a sense of mutual
solidarity (Brandt, 1972). In field interviews, Yi (1981) described the positive role of clans in

village projects:

Of particular importance, according to people interviewed, was the question of clan.
The villages dominated by one clan-group evidently had an easier time getting their
residents to cooperate in various...[village] projects; where two or more clans were

present, this task was more difficult. (pp. 448-449)

Additionally, improving durable public goods by building new roads or bridges benefits not
only current clan members, but also future generations, which may have been an incentive to
contribute to infrastructure projects. An example from a single clan-dominated village illustrates
this point. Among the households comprising Ho-am village in Kyungsang North Province, 95%
belonged to the Milyang Park Clan in the 1970s. When land owners were reluctant to donate the
lands required to widen village roads, a clan member Kyusam Hong said, “even if we are poor now,
let us make our younger generations praise us for giving them better roads” (Ministry of Home
Affairs, 1978, p. 552}° Clansalso provide better coordination for labor-intensive agriculture and
resolution of conflict (Seo, 1997), which often are mediated by clan elders before they get out of
hand (Yesa Moonhan, 2001).

Second, the cost of free riding is higher when there are more clan members in a community.
Social punishment can be strong when members of the same kinship group have semi-permanent

relationships and repeated face-to-face interactions in a village, which is the case in clans in South

151f being dominated by a single clan is advantageous to public goods improvement, one may expect that by 1970,
these villages would already have had better public goods. However, villages had received few government resources
prior to the NVBP. Historically the government had provided resources for the production of public goods located
primarily in town centers, not in villages. Even irrigation, an important village public good, mostly relied on proximity
to rivers and rainfall, instead of planned irrigation systems.
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Korea. Collective ancestor worship ceremonies are performed multiple times each year. Addition-
ally, socially unacceptable behavior may damage not only the reputation of the wrongdoer, but also
the reputations of immediate family members, such as paterisen if individuals did not care

about the benefits to current and future clan members when making participation decisions, it is
still reasonable to believe that the social costs may still have had a strong influence in rural Korean
societies.

Social sanctions have been shown to affect various economic outcomes in rural communities
in other countries as well. In rural Ghana, La Ferrara (2003) provide evidence that social sanctions
influence the loan default rate. Likewise, Miguel and Gugerty (2005) show that ethnically diverse
communities in Kenya fail to impose sanctions on parents who do not contribute to school funding.

Lineage groups in other countries also exhibit strong solidarity. For example, in Chinese vil-
lages, “lineage groups inculcate a sense of obligation to the group...based on concepts of family
and shared patrilineal descent” (Tsai, 2007, p. 359). Mu and Giles (2014) argue that “mutual
trust between villagers built through common family lineage may lead to less conflict” (p. 21).
In both the U.S. and Hungary, Litwak and Szelenyi (1969) find that relatives are the most helpful
group when an individual is dealing with a long-term emergency such as a broken leg that takes
3 months to heal. Among American survey respondents, 73% indicated that relatives would help
“very much” in the broken leg scenario, whereas only about 30% indicated that neighbors and
friends would help “very much.”

In contrast, villages with heterogenous clan membership could face cooperation challenges.
Anecdotal evidence suggests that villages with multiple clans may be less cooperative. For ex-
ample, one village had “forty different family names and it was difficult for them to cooperate”
(Ministry of Home Affairs, 1978, p. 625). Likewise, members of another village were described
as “selfish because there are numerous families with different clans” (Ministry of Home Affairs,

1978, p. 402).

16posner(1980) described this kind of behavior @sllective responsibility.
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3 Data

3.1 Family Clans and Village Heterogeneity

For clan membership data, | digitized a publication cafadhily Names in Koreavhich was part

of the 1930 population census by the Japanese Colonial Government. The publication lists family
clans in villages if the number of households associated with a single family clan comprised more
than 10% of total households in the village. In some villages, more than one clan met the 10%
threshold. For each village in South Korea, data include the number of households belonging to a
specific clan and the name of each clan, including ancestral place of origin and family name.

Figure 3 shows the original version of the cross-sectional data by the Japanese Colonial Gov-
ernment. Another survey on clan membership was conducted in 1985 as a part of a population
census. However, clan data in 1985 are available only at the township level, and not at the village
level. Townships comprise the lowest administrative division in South Korea, and each village
belongs to a township. Each village may also include multiple hamlets, which are concentrated
pockets of dwellings within a village.

According to the data, out of 3,124 villages: no single clan comprised at least 10% of the
households in 1,708 villages (55%); at least one clan comprised at least 10% of the households in
1,048 villages (34%); and two or more clans each comprised at least 10% of the households in 368
villages (11%). The mean of the share of households belonging to the largest clan in the village
is 16%, with a standard deviation of 0.23. The median share of the largest clan is 0, and the 75th
percentile is 0.28.

| used multiple measures to capture family clan heterogeneity in a village. First, | used the
share of households belonging to the largest clan among the total households in a village (TOP-
SHARE). Figure 4 shows the distribution of TOPSHARE. Second, | constructed the Herfindahl
Index (HERF) to measure the family clan concentration within a village. The index is calculated
by the formula

HERF; = Z share?, (1)

i=1
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whereshare; is the share of clamin a village, and» is the number of clans exceeding the 10%
threshold. A higher index value implies less diversity in clan and higher concentration of a single
clan. Figure 7 shows the spatial distribution of the index.

To capture the effect of the presence of multiple clans within a village, | used a polarization
index (POLAR) following Gara Montalvo and Reynal-Querol (2002). The index is computed

using the following formula:

n

POLAR; =1 — Z{

i=1

0.5 — share;

2
G } share;. (2)

This index captures the strength of polarization between clans. For example, a village with two
clans that each comprised 30% of households would have a higher index value than a village with a
single clan that comprised 60% of households. Anindex value of 1 implies maximum polarization—
two clans each comprising 50% of households in a village. An index value of 0 means there was
a single clan comprising 100% of households, or there were multiple clans that each comprised a
minimal percentage of households in a village. Figure 8 shows the spatial distribution of the index.
Table 3 shows correlations between homogeneity measures. All three measures are highly cor-
related. TOPSHARE and HERF have a correlation coefficient of 0.92. TOPSHARE and POLAR

have a correlation coefficient of 0.83. HERF and POLAR have the least correlation, at 0.64.

3.2 Economic Outcomes
3.2.1 Public Goods Data

Village characteristics and information on the production of public goods come froietveVil-

lage Comprehensive Surv@yVCS) published by the Department of Home Affairs in 1972. This
government publication includes cross-sectional data from 1971, including names, demographic
information, and other characteristics of entire villages in South Korea. Important for this study,
the NVCS includes the cement project grades for all villages in South Korea. A total of 16,301

villages received A or B grades, closely matching the official figure of 16,600 villages according
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to news outlets at that tim€. Figure9 shows the original format of the data. Each page of the
NVCS has a list of the villages in each township. A map of each township is also included, which
shows the village boundaries. Each map also shows the locations of important landmarks such as
electrification, rivers, roads, railroads and highways. | digitized these variables from each township
map. Village characteristics used in the empirical analysis of this paper are all from the NVCS.
Table 1 provides summary statistics.

While data are available for the universe of villages in South Korea, | restricted the sample
to Kyungsang North Province for the analysis (see Figure Al). Kyungsang North Province is the
largest province in South Korea with an area of 19,028 square kilometers (7,347 square miles)
and a population of 2.6 million in 2018. Kyungsang North Province has the most concentrated
settlement of clans and hence the most variations in clan structures in villages (Kim, 2012).

| used the grades assigned to each village under the NVBP as a measure of the production of
public goods by constructing a dummy variable that equals 1 if the grade is an A, and 0 otherwise.
| also constructed an alternate dummy variable that equals 1 if the grade is eitheran A or B, and 0
otherwise. Of the 5,539 villages included in the NVCS that meet my sampling criteria (see Section
3.3), 357 villages received an A grade (6%), 2,417 villages received a B grade (44%), and 2,765
villages received a C grade (50%). Figure 10 shows the spatial distribution of the cement project
grades.

| used the probability of getting an A cement project grade as a measure of road improvement.
There are several reasons why this may be sensible. As discussed in detail in the background
section, the most desired village project was road improvement and more than 81% of total labor
hours contributed to village projects were related to road improvement (Ministry of Home Affairs,
1973; Park, 1998). Since road improvement required coordinated donation of land among village
residents, road related project could be the most difficult village project. Additionally, when more
systematic evaluation of the performance on village projects was introduced later, road improve-
ment was one of top five major criteria (Ministry of Home Affairs, 1983).

Since clan data were collected in the 1930s and cement project grades were recorded in the

17See for example Maeil Kyungjae (1971).
18Kyungsang North Province is slightly smaller than the state of New Jersey in the U.S.
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1970s,1 reconstructed the village geographies based on 1930 data. Some village boundaries
changed between 1930 and 1970; most frequently, villages split into separate villages. When a
village had split into multiple villages between 1930 and 1970, | merged geography data for the
villages and used the weighted mean of characteristics and cement project grades based on the
number of household. To overcome data limitations, | imputed total village households in 1930 by
multiplying the total number of township households in 1930 by a village’s share of total township

households in 1970.

3.2.2 Dataon Land Donation

| compiled data on the amount of land donated for village projects by village residentSfaim
ous Footstepsa government publication by Ministry of Home Affairs (1978). This publication has
detailed information on village projects for about 350 villages across the country between 1970
and 1980. Importantly for this paper, it contains a list of land donors for village projects for each
village (see Figure 11 for the original format). For each donor, the list contains information on
the type and the amount of land donated. The type of land include land for housing, rice pad-
dies, regular fields, and forest land. For the empirical analysis of the paper, | summed up the total
amount of land donated for each village by land type. The main analysis used the total amount of
cultivated land donated, which is the sum of rice paddies and regular fields. In robust test, | also
tried different combination of summation of each type. The results of the paper were robust to
these combinations.

Glorious Footstepsilso contain the full distribution of family names of each village. Unlike
the family clans data from the Japanese Colonial Government, there is no truncation of missing
data at the 10% household share. In the analysis using land donation as an outcome, | use the share
of each family names as a measure of lineage heterogeneity.

Additionally, Glorious Footstepgontains detailed information on land of a village, such as
amount of total land, cultivated land, regular dry field, rice paddies, and forest. Because irrigation
in rural area was mostly preformed in rice paddies, | computed irrigation rate using the he propor-

tion of rice paddies out of total cultivated land. These characteristics are used as control variables
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in the analysis on land donation. Table 4 provides summary statistics.

While Glorious Footstepslata have detailed information for each village, the main shortcom-
ing of the data is that there is no explicit information on how villages were selected. While the
introduction of the publication indicated that the villages were chosen to be representative, there is
possibility that villages that performed relatively better in village projects. Therefore, the results
using these data may indicate the relationship between group heterogeneity and the amount of land

donated among the villages that were relatively more active in village projects.

3.2.3 Data on Agricultural Machines

| used agricultural census in 1960, 1970, and 1980 for the data on agricultural machines owned
by village residents. Agricultural machines and tools in the data include power tillers, ox carts,
hand carts, water pumps, sprayers and combines. The most relevant information for the analysis
is the number of power tillers. Unlike other agricultural machines, | was able to track the changes
in the number of power tillers owned by villagers from 1970 to 1980. Due to changes in survey
guestions of agricultural census, data on other agricultural machines are not available for both 1970
and 1980.

Since the agricultural census are available at the township level, my empirical analysis on
power tillers are also at the township level. Township characteristics are directly from agricultural
census. Clan heterogeneity were aggregated from the village level clan heterogeneity measures. |
took the weighted average of clan heterogeneity in each village belonging to the same township.
The weight was the number of households in each village.

Agricultural census also has various township characteristics. These include the number of
villages, literacy, occupations, landholdings, and irrigation rate. | computed a measure of poverty
rate from the share of agricultural households which sold harvested crops to the market. This
variable captures subsistence farming. | computed the rate of the change in agricultural household

between 1960 and 1970 to capture the migration rate. Table 5 provides summary statistics.
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3.3 Geographic and Economic Characteristics of Villages

| used various control variables that could be potential determinants of both clan settlements and
production of public goods. Michalopoulos (2012) showed that geographic characteristics such as
elevation and land quality are important determinants of ethnolinguistic diversity. Similarly, clan
diversity could be also explained by geography. Hence the failure to control for these may result
in biased estimates as production of public goods using cement may also depend on geographic
endowment. For example, to use cement for construction, cement needs mixing with pebbles and
water. Therefore, the proximity to river may also an important factor. Additionally, proximity to
river may increase productivity of crop field which could attract clans for settlement.

| compiled spatial geography data and created village-level geographical characteristics using
ArcGIS software. Data on village boundaries in 2014 are from Geoservice Korea 2014. Terrain
Rugged Index was obtained from Nunn and Puga (2012). | also used soil types information from
the 2007 Digital Soil Map of the World by the Food and Agriculture Organization. A map of
river networks in 2014 is from Water Resource Management Information System, a web portal
created by the Ministry of Land, Infrastructure, and Transport in South Korea. Road network
data in 2014 comes from the National Transport Information Center in South Korea. Elevation
data are from the 2000 Shuttle Radar Topography Mission by the U.S. National Aeronautics and
Space Administration. | also used maps showing major battles during the 1950-1953 Korean War,
obtained from the U.S. West Point Military Academy website.

Village characteristics in 1970 were also obtained from the digitized data from the NVCS.
These include village characteristic of demographics, occupations, distance to township centers,

proximity to national transportation infrastructure, and some local geographic characteristics.

4 Empirical Strategy

In this paper, | empirically investigate three questions. First, | use village cement project grades to
analyze the relationship between the improvement of public goods and group heterogeneity. Sec-

ond, | use land donation data to investigate the relationship between the amount of land donations
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andgroup heterogeneity. Finally, | evaluate the relationship between agricultural mechanization
and group heterogeneity.

While | use separate data for each analysis, they are conceptually related. Since road infras-
tructure projects were most popular during the 1970s, as described in section 2, private land was
needed to be donated in order to widen, straighten existing roads, and build new ones. The ob-
jective (and consequence) of road improvement was the utilization of labor saving agricultural
machines. Therefore, | present the relationship between clan diversity and cement project grade
as evidence of improved road infrastructure. Land donation for village projects is a measure of
private contribution for village public goods. The increase in ownership of two-wheeled power
tillers 10 years after the NVBP can be interpreted as a consequence of road improvement.

Equation (3) shows the the main empirical specification used for all outcomes:

Y, = a + 3 heterogeneity, + X! v + €, (3)

where heterogeneity, is the measure of clan heterogeneity for villageY, is the outcome of
interest, such as the improvement of public goods, land donation, and agricultural mechanization;
and X, is a vector of village characteristics used as control variables. The main explanatory vari-
able, heterogeneity,, ,, measures the heterogeneity of village clan compositions, TOPSHARE,
HERF, and POLAR/ is the coefficient of interest which estimates the relationship between clan
homogeneity and the outcome variable of interest.

The identification of the empirical analysis relies on the historically determined patterns of the
settlement of clans. The identifying assumption is that, once controlling for the potential determi-
nants of clan settlement, the error terms are uncorrelatedwithrogeneity,. It is reasonable to
assume that the settlement was largely determined by geographic and spatial characteristics such
as soil quality, access to water sources, terrain ruggedness, and distance from towns, | extensively
control for these relevant variables.

The main empirical analysis of this paper is on the relationship between family clan hetero-

geneity and cement project grades at the village level. | include township fixed efig¢ct®
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accountfor across township differences in various unobserved characteristics which also influ-
ences the production of village public goods. Additionally, I control for clan identitieso rule
out that the results are driven by specific clans which may be better at producing public goods.

Therefore, the identifying assumption is,

E(€t, | heterogeneity,, X,, 0m, T.) =0, (4)

that is, clan heterogeneity is exogenous conditional on potential determinants of clan settlement,
township fixed effects and clan identities.

By controlling for township fixed effects, | compare villages within the same township which
is the lowest administrative unit in the country. The average area of a township in my sample is
small. It is roughly similar to the land area of Syracuse in the state of New York (25 square miles).
Therefore township fixed effects could account for unobserved variables that vary even in a small
spatial scale. Additionally, | control for village-level geographic characteristics such as terrain
ruggedness, distance from rivers and public road network.

Using village data, | checked whether mean values of village characteristics differed signifi-
cantly between two groups of villages: group 1 had TOPSHARE values below the median, and
group 0 had TOPSHARE values above the median. Following Kline (2013), | calculated standard-
ized mean differences for village characteristics using the forfaula- o) /oo, wherep; and g
arethe means of a variable for groups 1 and 0, respectively,ognid the standard deviation of
group O.

Figure 12 shows standardized mean differences for various village characteristics. The values
are mean differences relative to the standard deviation of each variable. Most variables have stan-
dardized mean differences that are less than 0.1 of the standard deviation in absolute terms. The
average differences in absolute terms are 0.05 of the standard deviations for all village variables
shown in the figure. Village characteristics with the largest mean differences are village altitude
(0.13) and distance from the town center (0.11), which are not drastic. Potentially important geo-

graphical determinants of clan settlements, such as ruggedness, distance from rivers, distance from
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majorroads, and soil type, all show differences less than 0.1. Distance from battle sites during the
Korean War, which may be a proxy for differences in initial village public goods due to war time
destruction, also show little differentiation (0.01). Other evidence of the exogeneity of the hetero-
geneity variable is that the estimated coefficients of heterogeneity do not differ whether control
variables are included or not.

Based on the context of the study, reverse causality can also be ruled out. Village residents
could sort into places with preferred types or quantities of public goods. However, Korean clans—
and the ancestors of typical village residents in general—settled in places hundreds of years ago. As
farmers often were reluctant to sell farm lands bestowed by ancestors, mobility between villages
was limited. Additionally, the government did not provide resources for the production of public
goods in villages prior to 1970. Hence, the lack of public goods overall may have weakened

villagers’ incentives to move based on differences in public goods.

5 Empirical Results

Empirical results show that clan heterogeneity was systematically related to the improvement of
public goods, land donation, and agricultural mechanization. In all three sets of empirical results, |
find a concave relationship between outcomes and clan diversity. | suggest a possible explanation

for the concavity results at the end of this section.

5.1 Effect of Clan Heterogeneity on Cement Grades

Clanheterogeneity is systematically related to the improvement of village public goods, measured
by NVBP cement project grades. There is a concave and statistically significant relationship be-
tween the group heterogeneity measure and the probability of getting an A grade.

| used the following specification to test the main hypothesis:

cement grade,,, = o« + (3 heterogeneity,, , + X,lnﬂ}’}/ + Oy + Te + €5, (5)
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wherecement grade,,, isa dummy variable with a value of 1 if villagein townshipm received

an A grade from the government under the NVBP, and O otherwise. This is the measure of the
improvement of village public goods using provided government resoudgedenotedownship

fixed effects and.. is clan identities®

Figure 13 presents the relationship between TOPSHARE, the percentage of households be-
longing to the largest clan in a village, and the probability of getting an A grade (sub-figure A).
Since the outcome variable is a dummy variable, | divided the sample into 40 bins using the per-
centiles of TOPSHARE and took the average value of the outcome variable for each bin. Each bin
has about 80 villages. The graph shows that the relationship was non-linear and concave. At the
low level of TOPSHARE, the increase in TOPSHARE resulted in the increase in the probability of
getting an A grade. However, at around 0.5, the relationship becomes negative. A further increase
in TOPSHARE results in a reduction of the outcome variable. The relationship between HERF,
the Herfindahl Index, and the outcome variable is qualitatively similar to TOPSHARE results (sub-
figure B). Sub-figure C shows the positive relationship between POLAR, the polarization index,
and the outcome variable.

Table 6 reports the estimation results. The dependent variable is the dummy variable indicat-
ing whether a village received an A grade or not. Panel A shows estimates without any control
variables. Panel B includes full controls and township fixed effects. Specifications in each col-
umn are based on different heterogeneity measures. Column 1 in panels A and B shows a linear
relationship between cement project grade and TOPSHARE. Column 2 includes a squared term of
TOPSHARE, capturing nonlinearity of the TOPSHARE measure. In column 3, HERF is used as
the heterogeneity measure. Column 4 includes the squared term of HERF. In column 5 POLAR is
used.

Panel B includes various control variables. These include the total number of households, per-
centage of households engaged in agricultural occupations, average cultivated area per agricultural
household, percentage of the population under age 14, distance from the township center, whether

the local administrative office was in the village, the number of sub-villages (or hamlets), and the

91n an alternate specification, the dummy variable equals 1 if a village received an A or B grade and 0 otherwise.
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ageof the village leader. Additionally, panel B includes dummy variables indicating whether a
village had electricity access, and was located next to the sea, a river or stream, county roads,
regional roads, national roads, highways, and railroads. It also includes geographic classifications
of each village based on the NVCS. | created dummy variables for each of the eight different
classifications: agricultural villages, villages near cities, villages near highways, semi-urban vil-
lages, villages in mountainous regions, fishing villages, villages near rivers, and villages near the
sea?® Following Michalopoulos and Papaioannou (2013, 2014), | included variables to present
geographic characteristics that were potential determinants of village clan structures including the
Terrain Ruggedness Index (Nunn and Puga, 2012), altitude and soil type based on classifications
from the Food and Agricultural Organization as proxies for crop suitability. | also included dis-
tance from major battle fields during the 1950-1953 Korean war, to account for differences in initial
levels of public goods due to war time destruction.

TOPSHARE does not predict the probability of getting an A grade, with or without control
variables. However, as expected from Figure 13 showing a concave relationship, if the squared
term of TOPSHARE (TOPSHAR&EN the table) is included, both TOPSHARE and TOPSHARE
arestatistically significant. As shown in Table 7, the estimates are robust to inclusion of control
variables. Since TOPSHARHasa negative value, the relationship between TOPSHARE and
the probability of getting an A grade is concave, and peaks at 0.41. The interpretation is that at
low levels of TOPSHARE, an increase in homogeneity is associated with greater improvement of
public goods. However, once TOPSHARE reaches 0.41, the relationship becomes negative, and
an increase in TOPSHARE is associated with less improvement of public goods. Similarly, HERF
has a concave relationship with the outcome variable that peaks at 0.36. Polarization is positively
associated with the outcome variable and the estimates are statistically significant. An increase
in polarization from O to 1 is associated with a 5 percentage point increase in the probability of
receiving an A grade, which is about one-fourth of the standard deviation of the outcome variable,

or about 70% of the mean of the outcome variable.

20Classificationsare mutually exclusive. For example, if a village can be classified as a fishing village, then this
village is not classified as a village near the sea. Specific criteria (e.g., percentage of the population engaged in fishing
as an occupation) were used such as the fraction of fishing population to designate each village as either a fishing
village or a village near the sea.
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In the Appendix, | also show that the concave relationship persists when the sample is restricted
to villages that did not split between 1930 and 1970. Because the available clan data were collected
in 1930, | used 1930 geographic data in my analysis. If a village split between 1930 and 1970, |
merged the split villages back into one. This introduces measurement errors in group heterogene-
ity; restricting the analysis to non-split villages might reduce the measurement errors. The results
show that among non-split villages, concavity still exists and both TOPSHARE and TOPSHARE
arestatistically significant (see Table A3).

It is possible that the results are mainly being driven by other characteristics that are corre-
lated with the heterogeneity measures. For example, villages with a high percentage of households
belonging to the largest clan already may have had substantial levels of public goods, thus their
improvement of public goods might have been low. However, road improvement only gained im-
portance around the time when the cement was distributed. The demand for better roads coincided
with the introduction of the power tiller (a two-wheeled, labor-saving agricultural machine), and
increases in agricultural wages in the late 1960s. Therefore, it is not likely that some villages
already had wider and straighter roads prior to the NVBP, because there was little incentive to
create better road infrastructure. Traditional agricultural technology simply did not require wider
roads?! Furthermore) controlled for distance from the major battles during 1950-1953 Korean
War, to account for initial differences in the levels of village public goods due to destruction. While
the cement projects may have complemented to existing village public goods, major public goods
such as schools and medical clinics were located at the centers of townships, not in villages.

A higher irrigation rate may result in higher agricultural yield, which in turn may lead to higher
demand for village public goods such as roads. During the study period, the majority of irrigation
was based on natural sources such as rivers and rainfall, and less than 20% of irrigation was per-
formed using a formal irrigation system. While | do not have data on irrigation for the empirical
results shown in this section, | extensively control for geographic variables that could predict irri-
gation such as river network and terrain ruggedness. In the following two outcome variables, land

donation and the adoption of power tillers, | explicitly controlled for irrigation rate in the two other

21The most widely used method of transportation was A-frame backpack carriers. For tilling, animal power was
most often used. These two technologies did not require wider roads.
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empiricalanalyses. The results are robust to its inclugfon.

Anotheralternative explanation is that clan diversity may be correlated with geographic char-
acteristics that happen to be conducive to cement use. Since cement must be mixed with pebbles
and water, the proximity of these materials, not clan diversity itself, may have influenced the im-
provement of public goods. | extensively controlled for geographic variables such as proximity
to rivers, terrain ruggedness and altitude to account for these factors, and the results are robust to

their inclusion.

5.2 Effect of Clan Heterogeneity on Land Donations

| turn to the relationship between the amount of donated land per household and clan heterogeneity.
Similar to the cement project results in the previous section, | find a concave relationship. | used

the following specification for the analysis:

land donation,,, = a + 3 heterogeneity, , + X, v + 0, + €, (6)

whereland donation,,, is the amount of donated land per household in a villaged province,
homogeneity, , denotedieterogeneity measures in the village, and the veXigrcontainsvillage
level controls. Unlike the previous empirical analysis, here | used province fixed effects denoted
by 6,, since the donation data are from all provinces in South Kdrdzata are available for less
than 30 villages in each province so there is a limited number of villages from each township.
Figure 14 shows the relationship between TOPSHARE and the amount of cultivated land do-
nated. Similar to cement project grade results, the relationship was non-linear and concave. The
relationship between HERF and land donation was similarly concave. There was a positive rela-
tionship between POLAR and land donation.
Table 8 shows the results. Panel A presents bivariate relationships between heterogeneity mea-

sures and the average amount of donated land per household. Panel B includes village controls and

22 collected historical high quality maps produced by the Japanese Colonial Government in 1918. The maps contain
information on land types, including irrigated rice paddies and regular dry farm fields, and the locations of villages. |
plan to digitize maps and include the irrigation rate variable in my analysis.

23A province consists of townships.
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province fixed effects. Control variables include the number of village households, the percentage
of agricultural households, average cultivated area per household, total amount of cultivated land,
and total amount of land.

As expected from the relationship shown by the figures, TOPSHARE has a concave and sta-
tistically significant relationship with land donation. The concave curve peaks around 0.6. HERF
also has a concave relationship with land donation that peaks at 0.5. There is also a positive rela-
tionship between POLAR and the outcome variable. However, HERF and POLAR estimates are
not statistically significant when controls are included.

These results are related to the previous analysis on cement project grades and group het-
erogeneity. The production of public goods requires contributions of private resources such as
voluntary labor and land. The results in this section indicates that either low or high clan diversity
in a village is associated with a relatively smaller amount of land donated. If land donation has a
concave relationship with clan diversity, it is possible that the production of public goods also has
a concave relationship with clan diversity.

It is possible that the concavity pattern of the amount of donated land is due to the concavity
of the land endowment with respect to clan diversity. That is, villages with a medium level of
clan diversity had more cultivated land per household so they tended to donate more. However,
| showed in the Appendix that the total cultivated land per household does not have a concave
relationship with clan diversity. While the estimates are not statistically significant, it had a convex
relationship with clan heterogeneity given the positive sign of the coefficient of quadratic term
when control variables are included (Table A4).

Another concern is that the clan diversity measure in this analysis is based on the family name
distribution instead of the actual clan distribution. For example, the family name Kim is associated
with many different clans. Since | constructed clan diversity based on the share of each family
name in the village, clan diversity has measurement errors.

Another concern is that the donation list does not include compensated land contributions. It
is possible that some villages had residents with higher incomes who were able to collectively

purchase the land needed for village projects. Although the land donation data do not include
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incomeor wealth level, | controlled for the rate of irrigation as a proxy for income since a typical
village relied on rice crops as a primary source of income. The results shown here are robust to the

inclusion of irrigation rate.

5.3 Effect of Clan Heterogeneity on Agricultural Mechanization

Onemajor reason to improve public goods, particularly village roads, was to adopt labor-saving
agricultural technology in the 1970s. As discussed in Section 2, once agricultural wages began to
increase and power tillers had been introduced, village residents increasingly demanded improve-
ments to village road infrastructure.

As shown in previous results, if clan heterogeneity had effects on the improvement of public
goods through contributions of private resources such as land and labor, one would expect that
power tiller adoption may also be systematically associated with clan heterogeneity. In this section,
| investigates this relationship. | find that the change in the number of tillers owned per household
in a township is positively associated with clan homogeneity, and positively correlated with the
polarization index.

The econometric specification is:

Atillerig7o-1980,m = « + [ heterogeneity,, + X,y + €, (7)

where Atillerig70-1980,m 1S the change in the number of power tillers owned per household in
townshipm, heterogeneity,, is the heterogeneity measure, akids a vector containing the con-
trol variables.

Figure 15 shows the relationship between TOPSHARE and the changes in the number of power
tillers owned per household between 1970 and 1980. While there is some indication that the
relationship is concave, it is much less pronounced compared to the previous results on cement
project grades and land donation. Further, the most of the values of TOPSHARE is from 0 and 0.4.
This is due to using township-level information. By aggregating at township level, the variability

of the values of village-level TOPSHARE was much reduced. The relationship between HERF and

27



landdonation was also concave. Additionally, there was a positive relationship between POLAR
and the outcome variable.

Table 9 shows the regression results. There is a positive and statistically significant linear re-
lationship between TOPSHARE and the changes in the number of power tillers per household
between 1970 and 1980. TOPSHARE and TOPSHAREDboth statistically significant, suggest-
ing a concave relationship. Sincé Bf the specification using both the level and quadratic terms
of TOPSHARE (Column 2) are higher thai Bf the specification with level terms only (Column
1), the Column 2 specification provides a better fit with the data. Polarization is also positively
associated with the outcome variable and the estimates are statistically significant.

These results, however, cannot be interpreted directly as consequences of the production of
public goods between 1970 and 1980. If the production of public goods is the main driver of
the increase in power tillers, one would expect that heterogeneity measures should not predict
the outcome when controlling for cement project grade. In the Appendix, | show that even after
including the probability of receiving an A cement project grade as a control, clan diversity still
predicts the outcome (Table A5). This implies that other factors related to clan heterogeneity were
associated with the increase in the number of tillers. The estimated coefficient of the effect of
cement project grade on power tillers has economically large and statistically significant, which
suggests that the improvement of roads was also an important driver of the increase in power
tillers.

Another concern is that since the analysis is at the township level, the clan heterogeneity mea-
sure is also aggregated at the township level, which could lead to measurement error. Since the
projects were mostly implemented at the village level, examining township level data may result in
some form of aggregation bias. This is a data limitation, since data on agricultural machines from
the agricultural census are at the township level.

Additionally, the magnitude of the coefficients drops significantly as more controls are added
when estimates from panels A and B are compared. Itis possible that some omitted variables could

completely explain away the effect of clan heterogeneity on power tiller ownership.
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5.4 The Concave Relationship between Clan Heterogeneity and the Pro-

duction of Public Goods

Empirical findings in the previous sections show a robust concave relationship between family
clan heterogeneity and the production of public goods and resource contributions. In the existing
literature, scholars have shown that group heterogeneity has a linear relationship with the provision
of public goods. The concave relationship found in this study may imply that homogeneity yields
not only benefits, as suggested in previous literature, but also some possible costs.

Finding an empirical answer to this question using data is beyond the scope of this paper.
However, a possible trade-off between coordination and accountability could explain the concave
relationship. The social capital literature provides evidence that more homogeneous societies have
better coordination among members and make more contributions to public goods. Yet, another
strand of literature has shown that the absence of checks and balances provides incentives for
elites to waste resourcés For example, Acemoglu et al. (2013) shows that, in Sierra Leone, the
number of families in a chiefdom was negatively related to comparative development outcomes,
and positively related with social capital, suggesting the control of family organizations by the
elite.

It is possible that in traditional societies without strong political institutions, highly homoge-
nous communities are likely to have a high level of coordination as well as highly autocratic elites.
This could be a reasonable characterization of Korean rural villages in the 1970s. The strong in-
fluence of the Confucian doctrine of obedience to family elders may have resulted in elders having
powerful influence in clan and village matters. This may have been especially true in villages,
since they lack formal governmental or political organization. Therefore, the potential tradeoff
between coordination and accountability could imply that, as clan homogeneity increases, village
residents coordinate better. However, clan elites could more easily control the clan organization

and use resources for themselves in the absence of checks and balances. At a higher level of clan

24several authors have emphasized the complementarity between social capital and the quality of leaders. Durlauf
and Fafchamps (2004) argued that the delivery of public goods depends on local trust and leadership. Krishna (2001)
shows that social capital is associated with better social outcomes only in the presence of strong organizational lead-
ership.
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homogeneitypublic goods provision could be negatively affected.

6 Case Study: Effects of Lineage Homogeneity on Cooperation
and Participation

In this section, | provide qualitative evidence on the benefit of a village’s homogenous lineage
in terms of increased contributions to public goods through better coordination and cooperation.
This case study links the three sets of empirical results presented in this paper: clan heterogeneity
is systematically related to the improvement of public goods, land donations, and agricultural
mechanization.

Moonsung village in Kyungsang North Province provides a concrete example of the willing-
ness of dominant clan members to donate land (Lim and Lim, 2013). The village is located in
the southeastern part of the province (see Figure A4). There were 68 households in the village in
1970, and the village was one of the poorest in the region. Approximately 67% of the village was
mountainous. The education level was low: just 5% of the population had completed junior high
school, and the majority had completed elementary school at most.

In October 1970, the village decided to widen 1,800 meters of village access road using the
cement from the NVBP. The problem was that 0.25 hectares of land had to be donated. Since
agricultural land was the most important asset and the source of income, it was difficult to persuade
landowners to donate their precious land.

The Namyang Hong clan was the dominant clan in the village, and more than 50% of total
households were members. The cohesiveness of the Namyang Hong clan was considered to be
very strong. At village meetings, Soon-rak Hong and Seon-pyo Hong volunteered to donate 0.06
hectares and 0.05 hectares, respectively. These two were probably from the Namyang Hong Clan
since the family name Hong is not common. Another 17 land owners soon donated their land as
well. Since the majority of households was from the same clan, perhaps the two Hongs were more
willing to donate their land. If the lack of willingness to donate land was the most binding con-

straint in improving roads, then the homogeneity in lineage groups in a village could be beneficial
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for road improvements.
The road improvements created benefits. Better roads enabled the villagers to transport goods
using hand carts on wider roads instead of carrying them on their backs. Further, the improved

roads facilitated agricultural mechanization in Munsung village in the late 1970s.

7 Conclusion

In South Korean rural villages, village clan heterogeneity had a systematic relationship with the
production of village public goods, land donation for public projects, and changes in the number
of power tillers owned per household. In contrast to the existing literature on the effects of ethnic
diversity on the provision of public goods, | found that the relationship between clan diversity
and public goods is not linear, but concave, due to the trade off between coordination and leader
accountability.

If this trade-off is a salient feature of the provision of public goods, then strengthening political
institutions to prevent clan leaders from dominating communities could be an important policy
implication. By providing checks and balances, improved political institutions could prevent elites
from controlling community members and the high level of social capital could be better utilized
for more economically productive uses.

The New Village Beautification Project, which this paper is based on, was a pilot project for
a following full-blown rural development program called the New Village Movement or Saemaul
Undong (SU). SU has recently gained international attention from agencies such as the United
Nations Development Programme (UNDP) and the Asian Development Bank as a model for rural
development. For example, the UNDP, in partnership with the Korean government, plans to apply
lessons from SU to development projects in six developing countries: Uganda, Rwanda, Vietham,
Bolivia, Lao People’s Democratic Republic, and Myanmar. However, while there is an abundance
of case studies and qualitative research on SU, few empirical research studies have been conducted
on the factors that influenced the success of SU. To my knowledge, this is the first empirical

paper in which an economist has systematically evaluated the effect of group heterogeneity on the
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successfulises of public resources provided under the NVBP using large-scale village-level data.
The paper has several limitations. In the absence of clear natural experiments on group hetero-
geneity, identification concerns remain. While | extensively controlled for potential determinants
of clan settlement and production of village public goods, itis possible that some omitted variables
may have biased the results. Additionally, the outcome measure of production of public goods in
this paper was based on evaluation grades given by the government. More detailed data on actual
improvements to different types of public goods would provide further insights. Finally, by collect-
ing relevant data, researchers could directly analyze the relationship between group heterogeneity

and leader accountability in future studies.
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Table 1: Summary statistics for village level analysis

mean sd min max
Dependenvariables
Village with an A grade (dummy) 0.07 0.21 0 1
Heterogeneity Measures
TOPSHARE 0.16 0.23 0 1
HERF 0.08 0.17 0 1
POLAR 0.14 0.21 0 1
Village Characteristics
Leader age 39.7 6.07 19 73
Average cultivated area per household (ha) 0.94 0.66 0 11.5
Total number of households 180 201 11 4,527
Fraction of agricultural households 0.86 0.17 0.05 1
Fraction of population with age below 14 0.39 0.04 0.12 0.66
Number of hamlets 2.09 1.05 1 9
Distance from town center (km) 4.61 3.55 0 30
Local admin office in village (dummy) 0.05 0.17 0 1
Electricity access in village (dummy) 0.30 0.44 0 1
Sea next to village (dummy) 0.03 0.16 0 1
River passes in village (dummy) 0.37 0.44 0 1
National road passes village (dummy) 0.15 0.33 0 1
Regional road passes village (dummy) 0.19 0.36 0 1
County road passes village (dummy) 0.16 0.34 0 1
Highway passes village (dummy) 0.02 0.12 0 1
Railroad passes village (dummy) 0.06 0.23 0 1
Fraction of improved roofs 0.40 0.25 0
SampleSize 3,124
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Table 2: Summary statistics for village level analysis (continued)

mean sd min max
Village Classifications by NVCS
Agricultural village (dummy) 0.78 0.40 0 1
Village near urban center (dummy) 0.07 0.25 0 1
Village near highway (dummy) 0.05 0.20 0 1
Village belong to town center district 0.05 0.19 0 1
(dummy)
Village near mountainous area (dummy) 0.02 0.15 0 1
Village with more than 50% of people with 0.01 0.11 0 1
fishing occupation (dummy)
Village located less than four kilometers 0.02 0.12 0 1
from coast (dummy)
Geographical and Spatial Variables
Area (kn?) 6.4 6.2 0 94.2
Terrain Ruggedness Index 169 95 2 549
Distance from major roads (km) 3.7 9.4 0 219.5
Distance from major river (km) 1.8 9.2 0 219.6
Distance from major battles during Korean27.8 18.4 0.1 248.7
War (km)
Altitude (m) 212 144 2 955
FAO Soil Type 3964 (dummy) 0.25 0.44 0 1
FAO Soil Type 4295 (dummy) 0.26 0.44 0 1
FAO Soil Type 4352 (dummy) 0.27 0.45 0 1
FAO Soil Type 4290 (dummy) 0.09 0.29 0 1
FAO Soil Type Other (dummy) 0.12 0.32 0 1
SampleSize 3,124
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Table 3: Correlation coefficients between heterogeneity measures

TOPSHARE HERF POLAR

TOPSHARE 1
HERF 0.92 1
POLAR 0.83 0.67 1

Table 4: Summary statistics for land donation analysis

mean sd min max
DependenVariable
Amount of cultivated land donated per 0.36 0.49 0 3.4
household (ares)
Explanatory Variables
TOPSHARE 0.35 0.19 0.09 1
HERF 0.22 0.17 0.02 1
POLAR 0.48 0.17 0 0.89
Village Characteristics
Number of village households 96.5 55.6 20 360
Fraction of agricultural households 0.79 0.23 0.03 1
Irrigation rate 0.60 0.49 0 1
Cultivated area per household (hectares / 1.09 0.94 0.07 11.2
household)
Total amount of land (hectares) 195.3 228.2 7.1 1,906
Total amount of cultivated land (hectares) 66.1 32.1 3 193
SampleSize 207
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Table 5: Summary statistics from power tiller analysis

mean sd min max
DependenVariable
Number of power tillers per agricultural 0.19 0.09 0 0.43
households in 1980
Explanatory Variables
Clan Share 0.17 0.12 0 0.72
Herfindahl Index 0.07 0.06 0 0.25
Polarization Index 0.12 0.1 0 0.57
Township Characteristics
Number of villages 12.46 4.54 3 33
llliteracy rate 0.14 0.04 0.02 0.3
Number of agricultural households 1659 595 398 4,433
Total cultivated area 1442 517 331 3,476
Irrigation rate 0.54 0.15 0.03 0.82
Average cultivated area per agricultural 0.89 0.15 0.48 1.3
household
Fraction of harvested agricultural house- 0.76 0.17 0.1 1
hold which sold harvest to market
Number of tillers per agricultural house- 0.005 0.01 0 0.13
hold
Number of ox carts per agricultural 0.1 0.09 0 0.44
household
Number of hand carts per agricultural 0.23 0.16 0 0.7
household
Rate of change of agricultural household 0.05 0.08 -0.33 0.4

between 1960 and 1970

SampleSize 239

Note: All control variables are based in 1970.
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Table 6: Effects of family clan heterogeneity on public good produc-
tion

Dependenvariable: (Prob. Getting an A grade)
(1) (2) (3) (4) (5)

PANEL A: No controls

TOPSHARE 0.02  0.13***
(0.02) (0.04)
TOPSHARE -0.16***
(0.05)
HERF -0.00  0.15*
(0.02) (0.06)
HERF -0.21%**
(0.06)
POLAR 0.04**
(0.02)
Peak of Concavity 0.41 0.36
Observations 3,124 3,124 3,124 3,124 3,124
R-squared 0.00 0.00 0.00 0.00 0.00
PANEL B: Full controls
TOPSHARE 0.03  0.14***
(0.02) (0.05)
TOPSHARE -0.17%**
(0.06)
HERF 0.01 0.16*
(0.02) (0.07)
HERF -0.22%**
(0.08)
POLAR 0.05**
(0.02)
Peak of Concavity 0.41 0.36
Mean of Y 0.07 0.07 0.07 0.07 0.07
Observations 2,668 2,668 2,668 2,668 2,668
R-squared 0.16 0.16 0.16 0.16 0.16
# of townships 220 220 220 220 220

Note: Robust standard errors in parentheses. In Panel B, standard errors are cultured
at township level. Dependent variable is a dummy variable which equals one if a
village received an A cement grade, and zero otherwise. This measure captures the
production of village public goods. An A cement grade is an indication of more pro-
duction of public goods compared to a B or C grade. TOPSHARE is the household
share of the largest clan in the village. TOPSHAREthe squared term of TOP-
SHARE. HERF is the Herfindahl Index based on village clan structure. POLAR is
the polarization index by Gala Montalvo and Reynal-Querol (2002). Panel A does
not have control variables. Panel B includes various village characteristics including
village size, demographic, proximity to urban infrastructure and geographical char-
acteristics. Additionally, it includes township fixed effects and family clan identities.
*p<0.1,* p<0.05 ** p<0.01.
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Table 7: Effects of TOPSHARE on public good production

Dependentariable: (Prob. Getting an A grade)
(1) (2) 3) (4) (5)

TOPSHARE 0.02 0.13** 0.12** (0.13** (.14***

(0.02) (0.04) (0.05) (0.05) (0.05)
TOPSHARE -0.16***  -0.16*** -0.16*** -0.17***

(0.05) (0.06) (0.06) (0.06)

Basiccontrol N N Y Y Y
Urban proximity N N N Y Y
Geography N N N N Y
Township FE N N Y Y Y
Mean of Y 0.07 0.07 0.07 0.07 0.07
# of townships 245 245 245 220

Observations 3,124 3,124 3,124 3,124 2,668

Note: Robust standard errors in parentheses. When township fixed effects are included,
standard errors are cultured at the township leve. Dependent variable is a dummy variable
which equals one if a village received an A cement grade, and zero otherwise. This
measure captures production of village public goods. An A cement grade is an indication
of more production of public goods compared to a B or C grade. TOPSHARE is the

household share of the largest clan in the village. TOPSHAREhe squared term of
TOPSHARE.

*p<0.1,* p<0.05,** p<0.01.
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Table 8: Effects of Family Name Heterogeneity on Size of Cultivated
Land Donation per Households

Dependenvariable: Size of Cultivated Land Donation per HH

(1) (2) ) (4) (5)
PANEL A: No controls

TOPSHARE 7.80* 37.83***
(4.06) (11.41)
TOPSHARE -33.24***
(11.54)
HERF 3.73 26.82**
(4.52) (13.16)
HERP -29.87**
(13.40)
Polarization 7.56
(4.58)
Peak of Concavity 0.57 0.45
Observations 207 207 207 207 207
R-squared 0.02 0.04 0.00 0.02 0.02
PANEL B: Full controls
TOPSHARE 4.66 24.59*
(3.93) (11.44)
TOPSHARE -22.09*
(10.60)
HERF 1.10 7.05
(4.19) (13.81)
HERF -7.68
(14.17)
Polarization 2.07
(5.03)
Peak of Concavity 0.56 0.46
Observations 205 205 205 205 205
R-squared 0.17 0.19 0.17 0.17 0.17
# of Provinces 8 8 8 8 8

Note: Robust standard errors in parentheses. In Panel B, standard errors are cultured
at the province level. Dependent variable is the size of donation of cultivated land per
household for village projects in a village. This measure captures private contribution
to public goods by village residents. TOPSHARE is the household share of the largest
family name in the village. TOPSHAREHS the squared term of TOPSHARE. HERF
is the Herfindahl Index based on family name distribution. POLAR is the polarization
index by Garéa Montalvo and Reynal-Querol (2002). Panel A does not have control
variables. Panel B includes various village characteristics including village size, share
of agricultural households in the village, irrigation rate, cultivated area per household,
total area of the village. It also include province fixed effects. Top one percent of the
outcome variable is dropped as outliers» ¥ 0.1, ** p < 0.05, *** p < 0.01.
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Table 9: Effects of family clan heterogeneity on ownership of a wheeled

agricultural machine

Dependentariable:A Number of Power Tillers per HH 1970-1980

(1) (2) (3) (4) (5)
PANEL A: No controls
TOPSHARE 0.25*** (0.61***
(0.06) (0.18)
TOPSHARE -1.04**
(0.50)
HERF 0.36***  1.11***
(0.12) (0.30)
HERP -3.93***
(1.52)
POLAR 0.21***
(0.06)
Peak of Concavity 0.29 0.14
Mean of Y 0.18 0.18 0.18 0.18 0.18
Observations 245 245 245 245 245
R-squared 0.07 0.09 0.05 0.08 0.05
PANEL B: Full controls
TOPSHARE 0.11**  0.33**
(0.04) (0.13)
TOPSHARE -0.63*
(0.36)
HERF 0.11 0.47**
(0.07) (0.22)
HERP -1.84*
(0.97)
POLAR 0.09**
(0.04)
Peak of Concavity 0.26 0.13
Mean of Y 0.18 0.18 0.18 0.18 0.18
Observations 245 245 245 245 245
R-squared 0.60 0.61 0.60 0.60 0.60

Note: Robust standard errors in parentheses. Dependent variable is the changes in the
number of household owned power tillers per household between 1970 and 1980. TOP-
SHARE is the weighted average of household share of the largest family clan in the vil-
lage, aggregated at the township level with weight being the number of village households.
TOPSHARE is the squared term of TOPSHARE. HERF is the Herfindahl Index based on
family clan distribution. POLAR is the polarization index by GarMontalvo and Reynal-
Querol (2002). Panel A does not have control variables. Panel B include various township
level characteristics including township population size, size of cultivated land, literacy,
irrigation rate, ownership of agricultural machines in 1970.

*p<0.1,* p<0.05 * p<0.01.
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Ethnic Fractionalization Measures (Alesina et al, 2002)
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Figurel: Comparison of ethnic fractionalization measures across countries
Source:Alesina et al. (2003)

Linguistic Fractionalization Measures (Alesina et al, 2002)
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Figure2: Comparison of linguistic fractionalization measures across countries
Source:Alesina et al. (2003)
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“A-po” Township

“Yin” Village

“Park”:Family Name

“Mil-Yang”: Ancestor’s Place of
Origin

“58”:Number of Households

Figure3: An example of family clan data frofiamily Names in Chosun
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Figure4: Histogram of TOPSHARE
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Figure5: Histogram of HERFINDAHL
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Figure6: Histogram of POLARIZATION
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Figurell: An example of a land donation list fro@lorious Footsteps
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Leader age - ®
Average cultivated area per household L g
Total number of households — ®
Fraction of agricultural households - ®
Fraction of population with age below 14 @
Number of hamlets ®
Distance from town center ®

Local admin office in village (dummy) — ®
EIectricité access in village (dummy
ea next to village (dummy
River passes in village (dummy
National road passes village (dummy
Regional road passes village (dummy
County road passes village (dummy
Highway passes village (dummy

Railroad passes village (dumm
Fraction of improved roofs
Agricultural village (dummy
Village near urban center (dummy
illage near highway (dummy
Village belong to town center district (dummy
Village near mountainous area (dummy
Village with fishing occupation (dummy
Village near coast ®
Area ®

Terrain Ruggedness Index ®
Distance from major roads ®
Distance from major river
Distance from Korean War battles
Sea Level ®
FAO Soil '_I[ype 3964 (dummy

FAO Soil Type 4295 (dummy °
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I
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Figure12: Standardized mean differences of village characteristics between villages with TOP-
SHARE above (group 1) and below the median (group 0). The dots represent the standardized
mean differences of each variable. The lines represent the 95% confidence intervals. The median
value of TOPSHARE is zero. The values are calculate@yy— 1) /00, following Kline (2013),
where; andy, arethe means of a variable for group 1 and group O, respectivelygamglthe
standard deviation of group O.
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Figurel3: Scatter plot showing relationship between probability of getting an A grade (y axis) and
group heterogeneity measures (each sub-figure) in the raw data. Each point in the graphs represents
the average value of the probability of getting an A grade in a bin with approximately 80 villages

in each bin. There are 40 bins. The lines represent the quadratic fit of the data for (a) and (b), and
the linear fit for (c).
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Figure 14: Scatter plot showing relationship between the amount of cultivated land donated per
household (y axis) and group heterogeneity measures (each sub-figure) in the raw data. Each point
in the graphs represents the average value of the probability of getting an A grade in a bin with
approximately 4 villages in each bin. There are 60 bins. The lines represent the quadratic fit of the
data for (a) and (b), and the linear fit for (c).
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Figurel5: Scatter plot showing relationship between the change in number of power tillers owned
per household between 1970 and 1980 (y axis) and group heterogeneity measures (each sub-figure)
in the raw data. Each point in the graphs represents the average value of the probability of getting
an A grade in a bin with approximately 5 villages in each bin. There are 50 bins. The lines
represent the quadratic fit of the data for (a) and (b), and the linear fit for (c).
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Appendix

A Appendix Tables

Table Al: Timeline of New Village Beautification Project

1969 Excesssupply of cement by cement industry

1970 Distribution of cement bags to villages
1970-1971e Productionof village public goods

1971 Evaluation by the government (A,B,C grades)

1971 Decisionfor rewarding villages

Table A2: Top priority village projects identified from a government survey

Order Description ofProject

1 Village access roads to be straightened and widened
2 Old bridges over streams to be reconstructed

3 Village roads to be widened and straightened

4 Sewage systems in village area to be improved

5 Thatched roofs to be replaced by cement made tiles
6 Old fences of farm houses to be repaired

7 Traditional wells for drinking water must be improved
8 Village hall to be constructed

9 River banks to be repaired

10  Feeder roads to fields to be developed

11  Rural electrification to be speeded up

12  Village owned telephones to be installed

13  Village owned bathhouse to be built

14  Children playground to be constructed

15 Laundry place in riverside to be improved

16  Trees and flowers to be planted bzautification

Source:Park (1998)
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Table A3: Effects of Family Clan Heterogeneity on Public Good
Improvement for non-split villages

Dependentariable: (Prob. Getting an A grade)
(1) (2) (3) (4) (5)

PANEL A: No controls

TOPSHARE  0.03  0.23***
(0.02) (0.07)

TOPSHARE2 -0.28%*
(0.08)
HERF 0.01  0.25%
(0.03)  (0.09)
HERF2 -0.32%**
(0.10)
POLAR 0.09**

(0.04)
Observations 1,298 1,298 1,298 1,298 1,298
R-squared 0.00 0.01 0.00 0.01 0.01

PANEL B: Full controls

TOPSHARE  0.04 0.18*
(0.04)  (0.09)

TOPSHARE2 -0.20%*
(0.09)
HERF 002 0.4
(0.04)  (0.13)
HERF2 -0.16
(0.13)
POLAR 0.06

(0.05)

Observations 1,087 1,087 1,087 1,087 1,087
R-squared 0.17 0.17 0.17 0.17 0.17
# of townships 202 202 202 202 202

Note: Robust standard errors in parentheses. Samples are restricted to villages
that did not split between 1930 and 1970. In Panel B, standard errors are cultured
at the township level. Dependent variable is a dummy variable which equals
one if a village received an A cement grade, and zero otherwise. This measure
captures production of village public goods. An A cement grade is an indication
of more production of public goods compared to a B or C grade. TOPSHARE
is the household share of the largest clan in the village. TOPSHAREe
squared term of TOPSHARE. HERF is the Herfindahl Index based on village
clan structure. POLAR is the polarization index by Gafdontalvo and Reynal-
Querol (2002). Panel A does not have control variables. Panel B includes various
village characteristics including village size, demographic, proximity to urban
infrastructure and geographical characteristics. Itincludes township fixed effects
and clan identity dummies.

*p < 0.1,* p<0.05 % p<0.01.
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Table A4 Effects of clan heterogeneity on the amount of cul-
tivated land per household

Dependenvariable: Amount of Cultivated Land per HH
(1) (2) 3) @4
PANEL A: No controls

TOPSHARE  -0.12 1.07*
(0.23) (0.61)

TOPSHARE -1.31**
(0.61)
HERF -0.26 0.45
(0.26) (0.85)
HERP -0.93
(0.90)
Polarization 0.09
(0.312)

Observations 205 205 205 205 205
R-squared 0.00 0.01 0.00 0.000.00

PANEL B: Full controls

TOPSHARE  -0.10 -0.22
(0.10) (0.27)

TOPSHARE 0.13
(0.25)
HERF -0.12 -0.40
(0.12) (0.38)
HERF 0.36
(0.37)
Polarization -0.15
(0.13)
Observations 205 205 205 205 205
R-squared 0.89 0.89 0.89 0.89 0.89
# of Provinces 8 8 8 8 8

Note: Robust standard errors in parentheses. In Panel B, standard errors
are cultured by province. Dependent variable is the amount of cultivated
land per household in a village. The unit of the dependent variable is
hectares. TOPSHARE is the household share of the largest family name
in the village. TOPSHARE s the squared term of TOPSHARE. HERF
is the Herfindahl Index based on family name distribution. POLAR is the
polarization index by Gafa Montalvo and Reynal-Querol (2002). Panel
A does not have control variables. Panel B includes various village char-
acteristics including village size, share of agricultural households in the
village, irrigation rate, cultivated area per household, total area of the vil-
lage. It includes province fixed effects. Top one percent of the outcome
variable is dropped as outliers.

*p <0.1,* p<0.05** p<0.01.
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Table A5: Effects of family clan heterogeneity on ownership of a wheeled agri-
cultural machine

Dependenvariable:A Number of Power Tillers per HH 1970-1980
1) (2) 3) (4) (5)

PANEL A: Full controls

TOPSHARE 0.11** 0.33**
(0.04) (0.13)
TOPSHARE -0.63*
(0.36)
HERF 0.11 0.47**
(0.07) (0.21)
HERFP -1.84*
(0.97)
POLAR 0.09**
(0.04)
Peak of Concavity 0.29 0.14
Mean of Y 0.18 0.18 0.18 0.18 0.18
Observations 245 245 245 245 245
R-squared 0.60 0.61 0.60 0.60 0.60

PANEL B: Full controls with the average share of A cement villages

Share of A grade villages 0.08*** 0.08** 0.09*** 0.08*** (.09***
(0.03) (0.03) (0.03) (0.03) (0.03)

TOPSHARE 0.11* 0.31**
(0.04) (0.12)
TOPSHARE -0.59*
(0.35)
FRAC -0.12 2.96*
(0.07) (12.70)
FRAC? -1.70*
(0.94)
POLAR 0.09**
(0.04)
Observations 245 245 245 245 245
R-squared 0.61 0.62 0.61 0.61 0.61

Note: Robust standard errors in parentheses. Dependent variable is the changes in the number
of household owned power tillers per household between 1970 and 1980. TOPSHARE is the
weighted average of household share of the largest family clan in the village, aggregated at the
township level with weight being the number of village households. TOPSHAREe squared
term of TOPSHARE. HERF is the Herfindahl Index based on family clan distribution. POLAR
is the polarization index by Gac Montalvo and Reynal-Querol (2002). Panel A does not have
control variables. Panel B includes various township level characteristics including township
population size, size of cultivated land, literacy, irrigation rate, ownership of agricultural ma-
chines in 1970.

*p<0.1,* p <0.05 ** p<0.01.
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Table A6: Mean comparisons of village characteristics for non-split villages

TOPSHARE  TOPSHARE

above median  below median Diff.  t-stat
Outcome
CemeniGrade (=1 if Excellent/Good) 0.60 0.53 0.07* 2.55
Hetelogeneity Measures
Herfindahl Index 0.26 0.00 0.26* 23.16
Polarizationindex 0.37 0.00 0.37* 39.47
\illage Characteristics
Leader age 39.8 39.7 -0.07 0.18
Average cultivated area per household 0.97 0.97 -0.00 -0.13
Total number of households 122 111 11.27* 2.81
Fractionof agricultural households 0.88 0.88 0.01 0.91
Fraction of population with agel4 0.39 0.39 -0.00 -1.38
Number of of sub-villages 2.36 2.40 -0.04 -0.55
Distance from town center 4.74 5.41 -0.66** -3.19
Localadmin office in village (dummy) 0.03 0.03 -0.00 -0.02
Electricity access in village (dummy) 0.31 0.29 0.02 0.89
Sea next to village (dummy) 0.01 0.02 -0.01 -1.18
River pass in village (dummy) 0.44 0.38 0.05 1.9
Nationalroad passes village (dummy) 0.13 0.16 -0.03 -1.39
Regional road pases village (dummy) 0.17 0.16 0.01 0.39
County road passes village (dummy) 0.17 0.15 0.01 0.63
Highway passes village (dummy) 0.02 0.02 -0.00 -0.14
Railroad passes village (dummy) 0.07 0.05 0.01 0.86
Fraction of improved roofs 0.38 0.37 0.02 1.05
Agricultural village (dummy) 0.81 0.77 0.04 1.53
Near urban village (dummy) 0.06 0.08 -0.02 -1.17
Near highway village (dummy) 0.06 0.04 0.01 1.10
Village belong to town district (dummy) 0.03 0.03 -0.01 -0.78
Village near mountainous area (dummy) 0.03 0.04 -0.01 -0.71
Village with more than 50% of people 0.01 0.01 -0.00 -0.26
with fishing occupation (dummy)
Village located less than four kilometers  0.01 0.02 -0.02* -2.54
from coast (dummy)
SampleSize 485 813

* p<0.10, ** p<0.05, *** p<0.01
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Table A7: Mean comparisons of village characteristics of split v.s.

non-split villages

non-split split

villages villages Diff. t-stat
Outcome
CementGrade (=1 if Excellent/Good) 0.55 0.51 0.05* 3.06
Hetelogeneity Measures
Clan Share 0.18 0.19 -0.01 -1.28
Herfindahl Index 0.10 0.07 0.02* 3.69
Polarizationindex 0.14 0.15 -0.01 -1.15
Clan dummy 0.37 0.51 -0.14** -7.65
\illage Characteristics
Leader age 39.7 39.6 0.12 0.52
Average cultivated area per households 0.97 0.92 0.05* 2.14
Total number of households 115 226 -111  -18.30
Fractionof agricultural households 0.88 0.84 0.04* 6.40
Fractionof population with age 14 0.39 0.39 0.00 0.10
Number of of sub-villages 2.39 1.88 051 12.96
Distancefrom town center (km) 5.16 4.22 0.94* 7.18
Localadmin office in village (dummy) 0.03 0.05 -0.02** -3.32
Electricity access in village (dummy) 0.30 0.31 -0.01 -0.73
Sea next to village (dummy) 0.02 0.04 -0.02* -2.78
River pass in village (dummy) 0.40 0.35 0.05* 3.28
Nationalroad passes village (dummy) 0.15 0.15 0.00 0.16
Regional road pases village (dummy) 0.16 0.21 -0.05** -3.54
Countyroad passes village (dummy) 0.16 0.16 -0.00 -0.34
Highway passes village (dummy) 0.02 0.02 0.00 0.23
Railroad passes village (dummy) 0.06 0.07 -0.01 -1.19
Fraction of improved roofs 0.37 0.42 -0.05* -5.68
Agriculturalvillage (dummy) 0.79 0.78 0.01 0.61
Near urban village (dummy) 0.07 0.07 0.00 0.47
Near highway village (dummy) 0.05 0.04 0.00 0.42
Village belong to town district (dummy) 0.03 0.06 -0.02* -3.46
Village near mountainous area (dummy) 0.04 0.02 0.02* 3.68
Village with more than 50% of people 0.01 0.02 -0.01* -3.39
with fishing occupation (dummy)
Village with more than 50% of people 0.00 0.00 -0.00 -1.66
with aquaculture occupation (dummy)
Village located less than four kilometers  0.02 0.02 -0.00 -0.21
from coast (dummy)
SampleSize 1298 1826

* p<0.10,** p<0.05,*** p<0.01
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B Appendix Figures

\-(h(S

Figure Al: A map of South Korea with provincial boundaries. Kyungsang North Province is
highlighted.
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FigureA2: The average number of agricultural machines per agricultural household
(Source:agricultural census)

FigureA3: Power tillers (left) and traditional technologies for land tilling (middle) and transporta-
tion (right)
(Source:http://cfile6.uf.tistory.com/image/160FB14B4FOD6EED296D56 ,
http://www.zipul.com/coding/sub4/sub5.asp?bseq=9&mode=view&cat=- 1&aseq=448&page=6&sk=&sv=,
http://blog.joins.com/media/folderlistslide.asp?uid=silhouette 7&folder=12&list_id=6922086 )
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FigureA4: Location of Moonsung village in the case study
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Box Plot Comparison
<Count of All Village Projects Done in 1971>

(unit:number of projects)

Good | * }—.—| ¢ e e
Excellent mH °

T T
0 5 10
Total N=139 (Data from the first 4 volumes of Glorious Footsteps.)

BAD village: N=52, mean=2.37, median=2.00, sd=1.85
GOOQD village: N=46, mean=2.74, median=3.00, sd=1.64
EXELLENT village: N=41, mean=3.98, median=4.00, sd=2.34

FigureA5: Number of Village Projects done in 1971 by Village Grades

Box Plot Comparison
<Length of All 3 types of Roads Widened>

(unit:meter)
- =
Good II—+ . ..
Excellent IH . L .

0 2,000 4,000 6,000 8,000

Total N=138 (Data from the first 4 volumes of Glorious Footsteps.)

BAD village: N=52, mean=215.48 median=0.00, sd=301.47
GOOD village: N=46, mean=439 83, median=180.00, sd=776 21
EXELLENT village: N=40, mean=969 55, median=300.00, sd=1668 56

FigureA6: Length of Roads Widened in 1971 by Village Grades
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Kyungsang North Villages

Villages without split between 1930-1970
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FigureA7: Location of villages that did not experience geographical split between 1930-1970



