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Abstract

This thesis consists of three chapters on the Economic History and Political Econ-

omy, focusing on the interplay between Mainland China and Taiwan.

In the first chapter, I jointly identify and compare the horizontal and vertical trans-
mission of son preference. I exploit a cultural feature, ancestor worship, which em-
phasizes the importance of having a son to measure the son preference in China.
To isolate the cultural effect of son preference from institutions, a historical experi-
ment, Kuomingtang’s (KMT) Retreat to Taiwan, is employed to explore the cultural
transmission of son preference. Between 1945 and 1954, KMT resettled approxi-
mately one million Chinese in Taiwan, without regard for their cultural background,
to meet the party’s needs. This bold move resulted in local Taiwanese and Chinese
migrants being exposed to groups with vastly different son preference beliefs and be-
haviors. By combining KMT Retreat and the introduction of sex-selective abortion
in 1985, I dissect the transmission of son preference in three categories: from migrants
to locals, through paternal lines, and within migrant communities. The horizontal
transmission from migrants to locals is stronger for locals who are culturally closer
to migrants and who have a higher chance of interacting with migrants. I also find
migrants’ ancestor worship permanently altered locals’ beliefs about ancestors, fam-
ily, and sons. Results in this paper indicate that, even though vertical transmission
has the highest marginal effect, the total effect of horizontal transmission is larger

than vertical transmission.

The second chapter examines the influence of international counter-propaganda on

political attitudes and economic outcomes in authoritarian contexts. Utilizing the de-



criminalization of foreign radio listening in mainland China between 1979 and 1989,
I study the impact of exposure to the Voice of Free China (VFC) broadcasts from
Taiwan. Combining predicted radio signal strength with individual-level census and
survey data, and employing a cohort-based difference-in-differences strategy, I find
that greater exposure to VFC broadcasts decreased the likelihood of bureaucratic
employment, increased entrepreneurial activity, reduced trust in local officials, and
lowered Chinese Communist Party membership. These results contribute to the lit-
erature on media effects, political trust formation, and political participation under
authoritarian regimes by providing new evidence on the role of external media in

shaping individual political and economic outcomes.

The third chapter, coauthored with Nancy Qian and Marco Tabellini, studies the
effects of economic growth in mainland China on Taiwanese support for political
and economic reunification. It documents that mainland growth is negatively asso-
ciated with support for reunification and income amongst less educated Taiwanese
and positively associated with support for reunification and income amongst more
educated Taiwanese. These and other results are consistent with economic prosperity

increasing support or tolerance for autocratic political systems.



Chapter 1

The Transmission of Son Preference

1.1 Introduction

The prevalence of cultures that either favor or discriminate against specific
groups is a recurring global phenomenon. This can manifest in various forms, includ-
ing ignorance, expulsion, and even extreme violence. It is important to understand
the mechanisms that sustain and transmit these cultural preferences over time. Tak-
ing the perspective of cultural transmission, this study examines the complex trans-
mission process of son preference which results in over one million missing women
annually. The aim is to shed light on the underlying dynamics that shape social
norms and contribute to gender inequality.

Scholars have long argued that cultural barriers in developing countries hinder
progress in gender equality [Jayachandran, 2015]. However, culture is an endoge-
nous variable influenced by institutions and multiple historical shocks. Identifying
the cultural persistence of gender inequality requires taking a group of people from
the current society, randomly assigning them to a different society, and the behav-
ioral outcomes of them and their descendants; which is impossible to do in both

either field or lab experiments. This study aims to dissect son preference culture



by exploring cultural transmission from complex social environments across social
groups and across generations |Bisin and Verdier, 2023|. By analyzing a mass migra-
tion in human history, I isolate son preference culture from institutions and uncover
three simultaneous ways of the son preference transmission: from migrants to locals,
through family lineage, and within migrants’ communities.

To examine the cultural transmission of son preference, this study leverages the
unique historical context of the Kuomingtang (KMT) Retreat to Taiwan (hereafter,
KMT Retreat). The KMT Retreat is an ideal context for studying cultural trans-
mission because (1) Son preference differs widely among Chinese of different origins.
(2) Before KMT Retreat, Taiwan was relatively homogeneous in both culture and
institutions. (3) Migrants were forced to migrate to Taiwan for political and military
reasons regardless of culture. (4) The first migrant settlements were determined by
KMT, leaving little room for the self-selection of mass migrants.

After the Chinese Civil War, the defeated KMT relocated about one million
people, including half a million fighters, from mainland China to Taiwan. The pro-
portion of Chinese migrants reached a peak of 15% of the total population in the
1950s but gradually declined to 10% in the 2000s due to the low reproduction of
Chinese migrants. While many KMT soilders lived in military camps and had little
interaction with locals, other migrants were able to freely interact with locals on a
daily basis.!

The impact of culture and beliefs on real-world outcomes depends on the avail-
able means. During the mid-1980s, increasing demand for safe abortions led Tai-

wanese lawmakers to legalize abortion for women to induce an abortion up to the

IMany scholars studied the impacts of KMT Retreat by looking at the oversupply of males of
the first generation migrants on female bargaining power [Francis, 2011], entreprenuership[Chang
and Zhang, 2015], and female mortality in old age[Chang, Kan, and Zhang, 2024].



24 week of pregnancy. The Legalization of Abortion in 1985 and ultrasound tech-
nology combined to create an efficient, legal, and inexpensive method for parents to
choose the sex of their children — prenatal sex selection. Before that, Taiwan had
only two least efficient or illegal means of sex selection after birth: neglect of girls
and infanticide. It is easy to expect that areas with stronger son preference will have
a more male-biased sex ratio after 1985.

To measure migrants’ son preference, this study uses a unique cultural feature of
son preference in ancient China, ancestor worship.? Only males are allowed to par-
ticipate in these ritual celebrations designed to commemorate and worship the spirits
of one’s deceased forebears. However, both males and females with ancestor worship
hold the belief that their afterlife is insecure without a male descendant [Das Gupta,
Jiang, Li, Xie, Chung, and Bae, 2003]. To construct the measure of ancestor worship,
I explore the local festivals from 2,467 county gazetteers and construct the share of
local festival days of ancestor worship out of the total days with festival ceremonies.
To the best of my knowledge, I am the first one to extract the cultural meanings
from festivals to construct cultural variables.

The random assignment of migrants in terms of culture is crucial for identifying
the horizontal transmission of son preference. To show that the allocation of mi-
grants across towns is unrelated to their culture or the culture of the locals, I collect
serveral historical data from the 1920-1956 Taiwan Census and other data sources. |
find that both fraction of males aged 0-10 in 1920 and local ancestor worship in 1926
are unrelated to the ancestor worship brought by Chinese migrants. I also document

the balance across towns with different ancestor worship (migrants) for other histori-

2There are also some pieces of survey evidence that ancestor worship practices strongly and pos-
itively correlate with individuals’ son preference in mainland China [Li and Lavely, 2003, Murphy,
Tao, and Lu, 2011, Hu and Tian, 2018].



cal variables, such as fraction of males, population density, and fraction of Japanese;
and fraction of migrants and fraction of males of migrants.

Next, I show the effect of ancestor worship (migrants) on missing women and test
for horizontal transmission from migrants to locals. With and without prenatal sex
selection, areas with higher ancestor worship (migrants) have a significantly higher
share of boys. After prenatal sex selection is allowed, the effect is concentrated at
the third and higher order of birth. With one standard deviation increase in ancestor
worship (migrants), local Taiwanese parents are 0.58 p.p. more likely to have a male
child at the third and higher order of birth. These results are robust to both different
empirical specifications and to controls for a large number of confounders, alternative
measures of ancestor worship, and alternative cultures. The effect is stronger for lo-
cals who are culturally closer to migrants and who can interact more with migrants.
In addition, I also find that the fraction of males positively correlates with ancestor
worship (migrants) only for cohorts that were born after 1965, over 10 years after
the end of KMT Retreat. It suggests that cultural transmission from migrants to
locals is not abrupt, but gradual. The cultural transmission is more likely to occur
between second-generation migrants and locals rather than between first-generation
migrants and locals.

To identify the vertical transmission through lineage (hereafter family heritage
channel), I mirror the epidemiological approach introduced by [Fernandez, 2011].
The epidemiological approach compares migrants who or whose parents were born
in different places in mainland China and experienced different levels of ancestor
worship, but who now live in the same places in Taiwan and therefore face similar
social and local institutional constraints when making decisions. I find that among
second-generational migrant fathers, one s.d. increase in the fathers’ ancestor wor-

ship is associated with a 5.55 p.p. increase in the probability of having boys in birth



order 3+ after 1985, which is about eight times larger than the previous horizon-
tal transmission in the margin. In contrast, the effect of mothers’ ancestor worship
is relatively small and insignificant, suggesting cultural transmission is through the
interest group. This family heritage channel is larger than the previous horizontal
transmission from migrants to locals.

I also investigate a novel horizontal transmission within migrant communities by
testing the average ancestor worship of neighbors from different origins on migrant
parents’ sex selection. The marginal effect of the horizontal transmission within the
migrant group is about 0.8 times of the previous family heritage channel. The effect
is stronger when the fraction of migrants from other origins is larger which suggests
that the size of groups matters for persisting and transmitting cultures.

These findings are related to three main bodies of literature. First, My study
is in line with the sizable literature on missing women. Many studies have shown
that with the spread of ultrasound technology, sex selection sharply increases on the
higher order of birth in China, India, Korea, and Taiwan [Arnold, Kishor, and Roy,
2002, Chen, Li, and Meng, 2013, Lin, Liu, and Qian, 2014]. Almond, Li, and Zhang
[2019] finds that, once parents earn more income, they are more likely to have a boy
if they did not have one. These parents can afford the expensive medical test fees of
diagnostic ultrasound. Qian [2008] finds that, when women have comparative advan-
tages in economic production, more girls will be born and the survival girls will have
a better education attainment. Abrevaya [2009] shows individual son preference is
persistent, where China-born and Indian-born mothers are more likely to have boys
at birth even when they live U.S., a country without son preference culture. Except
Xue [2016] examines the impacts of cotton-waving culture on gender inequality, most
previous literature on missing women mainly focuses on the economic determinants

and does not consider the potential roles of cultures[Alesina and Giuliano, 2015].



Second, by identifying the contemporary effect of ancestor worship, I contribute
to a broad literature on how historical legacy shapes the current comparative eco-
nomic conditions [Acemoglu, Johnson, and Robinson, 2005]. Various studies show
that historical shocks alter the economic conditions of women in subsequent gen-
erations. Grosjean and Khattar [2019] shows that the male-biased sex ratio in
eighteenth-century Australia due to the arrival of a large number of British male
convicts had adverse long-run consequences for female labor force participation and
gender norms. Michalopoulos, Putterman, and Weil [2019] shows that pre-modern
agricultural participation in Africa still influences current individualsa€™ beliefs and
economic outcomes. Teso [2019] finds that the lack of male labor force generated by
the transatlantic slave trade induced current higher female labor force participation.
In Alesina, Giuliano, and Nunn [2013], they find that half of the impact of plough
use in agricultural society on contemporaneous attitudes to gender roles is due to the
vertical transmission of culture from ancestors to descendants rather than any other
institutional changes. Besides, Michalopoulos and Xue [2021] launches a dataset of
oral traditions for over 1,000 societies which allows researchers to study the effects of
history legacy broadly. By constructing the cultural measure of son preference and
adopting a more systematic approach, I show that both socialization and lineage are
key for the transmission of son preference. This implies a crucial aspect for analyzing
the roles of individuals in generating historical and cultural persistence. My results
further suggest that socialization within groups cannot be neglected in understand-
ing how culture persists and transmits.

Third, this study contributes to a series of growing literature that decomposes
how cultures emerge and persist over time |Giuliano and Nunn, 2021]|. Studies in
horizontal cultural transmission usually examine the locals’ behaviors and attitudes

affected by culture from external or internal migrants [Clingingsmith, Khwaja, and



Kremer, 2009, Giuliano and Tabellini, 2020, Miho, Jarotschkin, and Zhuravskaya,
2019]. Many studies in vertical cultural transmission employ the epidemiological
approach concluded by Fernandez [2011] to identify impacts and transmission of
culture. The persistence of fertility culture and female working culture is well doc-
umented from vertical cultural transmission Blau et al. [2011], Fernandez and Fogli
[2006], Gay [2023]. While in many studies, the migration decisions are self-selected
and may confound the outcomes of interest; in this study, the allocations of one
million Chinese migrants are quasi-random to local cultures and institutions. With
the exogenous culture brought by migrants, this study reduces potential biases when
migration is endogenous and uncovers both horizontal and vertical channels of cul-
tural transmission in the same context.

The remainder of this paper is organized as follows. Section 2 briefly intro-
duces the historical background of ancestor worship and migration in Taiwan after
WWII. Section 3 describes the data for empirical usage. Section 4 shows the random
variants of ancestor worship (migrants) and cultural transmission from migrants to
locals. Section 5 discusses family heritage channel and cultural transmission within
migrant communities. Section 6 presents that ancestor worship (migrants) shapes
individuals’ beliefs about ancestors, family, and sons. Finally, Section 7 draws a

conclusion for this study.
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1.2 Historical Background

1.2.1 Ancestor Worship
Ancestor Worship in China

China has a long history of son preference. Son preference can be traced back
to the origins of ancestor worship in the third millennium B.C. Ancestor worship
emphasizes both the influence of deceased relatives on the living and the influence
of the living on the welfare of the deceased soul. The living who do not practice
ancestor worship will suffer misfortune and lose family and friends. One’s afterlife
will be uncertain without male descendants, and s/he will end up as a hungry ghost.
Males who share the same patrilineal ancestors and bear their family practice their
ancestor worship together in festivals or major days of their family clan to "feed"
their ancestors. The communal practices include offering sacrifices to the ancestors,
burning joss paper, and sweeping ancestors’ graves. When people care more about
their ancestors, there is no doubt that they will have more ancestor worship prac-
tices.

The practice of ancestor worship is not only about venerating the deceased rel-
atives, but it also requires family bequests, such as bearing sons to carry the family
name and taking care of the elderly of the family |[Twitchett, Fairbank, and Feuer-
werker, 1978]. Males are the majority to carry family names to the next generation
and be added to the family genealogy. In ancient China, when women marry, their
names are replaced by their husbands’ names. Also, men and their wives are mainly
responsible for the duty of taking care of elders in the men’s families. Women play
little role in caring for their own parents when they are married, they care for their

husbands’ parents and grandparents. Daughters, therefore, were not only considered
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culturally inferior, they were also perceived by most families as a net economic and
emotional loss.?, Today, even though women can keep their original family names
when they marry and have the duty of support to their own parents, that is the
long-term care channel of son preference is weakened; their offspring still carry on
their husband’s family name.? Ancestor worship still influences parents’ gender se-
lection mainly through the importance of patrilineal family continuation. Ancestor
worship can be seen as an important cultural feature of son preference.

After 1949, the founding of the People’s Republic of China, ancestor worship
was severely damaged in mainland China. Especially, during the 1966-1976 Cultural
Revolution, ancestor worship was regarded as an "Old Custom". The practice of an-
cestor worship was strictly forbidden and thousands of ancestral halls were destroyed
during this period. After the 1966-1976 Cultural Revolution, ancestor worship was
gradually revived, ancestor worship. Two of the traditional national festivals related
to ancestor worship, Chinese New Year’s Eve and Tomb Sweeping Festival, were
designated as official festivals by the central government. Nowadays, the practices of
ancestor worship still widely exist in mainland China; there are 182 million Chinese

adults who embrace ancestor worship practices and beliefs [Yang and Hu, 2012].

Ancestor Worship and Confucianism

Many scholars suggest that ancestor worship in China is related to Confucianism
[Baker, 1979, Yang, 1967, Zhuo, 2012]. Therefore, it is not surprising that the many

moral requirements in Confucianism are similar to those of ancestor worship. Al-

3The common saying that 4€cea married daughter is like water spilled on the grounda€ — one
you cannot retrieve

4According to the Chinese Names Report: 2020, only 1 out of 13 newborns in 2020 will carry
their mothers’ surname, others carry their fathers’ surname. http://www.gov.cn/fuwu/2021-02/
08/content_5585906.htm, last access: 20/09/2021.
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though Confucius himself did not express his views on the subject of the afterlife, he
did emphasize the importance of sacrificing ancestors "as if present" and maintain-
ing patrilineal family continuity. Jia and Kung [2025] also discuss the relationship
between Confucianism and gender inequality in China.

The Confucian scholars share similar attitudes towards patrilineal family conti-
nuity and ancestor worship. Mencius, a well-known Confucian philosopher, empha-
sized the importance of having sons, stating that "There are three things which are
‘unfilial’, and to have no posterity is the greatest of them". The term "posterity"
is usually interpreted as sons, as they will be the primary labor force for families in
the future and they can continue the patrilineal family line. Where "posterity" is
interpreted similarly in ancestor worship.® Furthermore, the presence of son prefer-
ence in Confucianism is evident in the three cardinal guides and the three obedience
for women.® It is important to note that these guides and obediences reflect the
patriarchal nature of Confucianism. Ancestor worship, which was also influenced by
Confucianism, underwent significant evolution as a result. It is clear that Confucian-

ism had a significant impact on these cultural practices.

Ancestor Worship in Taiwan

Due to the fact that most of the local Taiwanese are originally from two provinces
of mainland China — Fujian and Guangdong; ancestor worship was wildly practiced

in Taiwanese society.” Following the First Sino-Japanese War in 1895, Taiwan was

®An analysis by Baker [1979] in discussing ancestor worship for the living: "The living individual
knew that he had a continued existence after death only if he could ensure his own posterity. Hence,
the desire for a ’hundred sons and a thousand grandsons’ may be seen to be a very understandable
one".

6The three cardinal guides are: ruler guides subject, father guides son, and husband guides wife.
The three obedience for a woman: she is required to obey her father before marriage, and her
husband during married life, and her sons in widowhood.

"People who or whose ancestors lived in Taiwan before 1945 are clarified as local Taiwanese.
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colonized by Japan until 1945. During this period, the colonial government restricted
the practice of ancestor worship in order to promote Shinto, the Japanese national
religion. Ancestor worship was considered as a "vulgar culture" and many ancestor
tablets were burned in a series of cultural campaigns. [Tsai, 1991]. As a result of
forced assimilation, Taiwanese people replaced ancestor tablets with Jingu Taima at
home and participated in Shinto activities rather than ancestor worship practices.®

After World War II, the forced assimilation ended with the departure of the
Japanese colonizers. Migrants from mainland China revived the ancestor worship
of local Taiwanese and transmitted ancestor worship from all over mainland China,
not just from Fujian and Guangdong only. According to Yang and Hu [2012], 87.4%
of adults in Taiwan are ancestor worshippers. Cultural transmission by migrants

from mainland China after World War II may have played an important role in the

emergence of ancestor worship in Taiwan.

1.2.2 Chinese Migrants in Taiwan
Three Major Waves of Migrants in Taiwan

There have been three major waves of migrants to Taiwan since the 17*" century.
The first wave is Taiwan under Qing rule (1683-1895). Many peasants from Fujian
and Guangdong migrated to Taiwan to work in agriculture. Today, over 95% of local
Taiwanese are descendants of first-wave migrants.” The second wave is Taiwan under
Japanese colonial rule (1895-1945). During this period, migrants from mainland

China are strictly restricted and controlled. Most of the migrants are from Japan

8There are no precise statistics available regarding the prevalence of ancestor worship or Shinto
in history. According to the Taiwan Governor-General’s Archives, in 1944, 71% of Taiwanese were
able to speak Japanese, which suggests that forced assimilation was effective.

9The remaining 5% of local Taiwanese are indigenous peoples.
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and Korea, making up about 7% of the total population. After World War II, with
the surrender of Japan, most of the Japanese and Koreans leave Taiwan. The third
wave is due to the 1945-54 KMT Retreat to Taiwan. The KMT brings over one
million migrants from mainland China to Taiwan within 10 years. The one million
migrants represent about 15% of the total population in Taiwan. They are the focus

of this research.

The KMT Retreat

Immediately after the end of World War II, the KMT and the Chinese Com-
munist Party fought a civil war from 1945 to 1949. The former was defeated and
retreated to Taiwan. Various studies have suggested that the number of civil war
migrants to Taiwan is around one million, while the local population of Taiwan in the
1950s was only 6 million|Barclay, 1954, Jacoby et al., 1966, Lin, 2002|. After 1954,
the last retreat of the KMT army in Thailand and Myanmar, there was virtually no
immigration to or emigration from the island.

After the migrants arrived on the island, they were assigned to places based on
their occupations or the occupations of their relatives. Many migrants are soldiers,
government administrators, or their relatives; their settlements are determined by
the KMT. The distribution of migrants may have been guided by KMT’s ideas of
reforming both economic and political institutions. Military dependents’ villages and
their neighborhoods are important places for migrants to live. Although many mi-
grants were free to choose their residents after their initial settlement, there was little
movement. With the outbreak of the Korean War in 1950, many migrants believed
they would soon return back to China with the help of the American army, and paid

little attention to their residents in Taiwan |Lin, 2009].
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Cultural Transmission through Migrants

In the 1950s, many local Taiwanese could not speak Mandarin Chinese, but they
could speak some dialects of Fujian and Guangdong. Because of the language bar-
riers, first-generation migrants (except those from Fujian and Guangdong migrants)
have more social interactions with other migrants than local Taiwanese. The histor-
ical documents suggest both the horizontal transmission of ancestor worship within
the first-generation migrants and the importance of language in cultural transmis-
sion. But for the second-generation migrants, there is no clear separation between
them and local Taiwanese, they study and work together which creates the oppor-
tunity for the transmission of ancestor worship from migrants to locals. Moreover,
due to the huge gender imbalance among migrants, 15% to 20% of local Taiwanese
women married a migrant man in the 1950s and 1960s [Wang, 1993a,b|. Intergroup

marriage may also contribute to the horizontal transmission of ancestor worship.

1.3 Data

1.3.1 Ancestor Worship in China

Ancestor worship practices are common in ancient China. However, there is
no measure of ancestor worship to date. To construct a proxy for ancestor worship
prevalence, I digitized the local festivals from 2,467 county gazetteers which were
published in the 1980s.!® I treat the festival practices involving the contents of

tombs and ancestors as ancestor worship practices. The construction of the ancestor

0Many local festivals have the same name but the practices associated with them vary widely by
region. For example, within Fujian Province, people in Fuqing County sacrifice deceased ancestors
on the winter solstice, but people in Wuping County only make rice wine on the same festival.
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worship density at the county level is as follows:

# of days of ancestor worship practices

AW Density, — :
_Density, total days of local festivals

As shown in Figure A.4, there are large regional differences of AW _Density
within provinces in mainland China. Southeast China has a higher prevalence of
ancestor worship. It is hard to say why people in Southeast China practice ancestor
worship more often. There may be several reasons, such as natural disasters, apti-
tude for agriculture, Confucianism, and many others. The process of the evolution
of ancestor worship is complex and there is little consensus among historians and
sociologists. However, they all agree that ancestor worship is a cultural feature of
son preference in ancient China. I use ancestor worship to represent the cultural part
of son preference and to study the transmission of son preference. And if we compare
Figure A.4 and A.5, it is not hard to see that geographically, AW _Density and the
fraction of males are positively correlated in mainland China. Appendix A.2 contains

more detailed discussions of ancestor worship and son preference in mainland China.

1.3.2 Ancestor Worship in Taiwan

To construct the town-level ancestor worship introduced by Chinese migrants
after 1945, I collected the geographic distribution of migrants’ origins in each town
from the 1956 Taiwan Census. There are 50 provincial-level origins in mainland

China and 348 towns in Taiwan. Accordingly, I can construct the ancestor worship
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(migrants) as follows:

> ap(Migrant,, * AW _ Density,)
Migrant,

AW _Migrants, =

where Migrant,, is the number of migrants from province p in mainland China living
in town a in Taiwan, AW _ Density,, is the ancestor worship density of the province.!
Figure 1.1 shows the geographic distribution of ancestor worship (migrants). There
is no clear geographic pattern to ancestor worship (migrants). It is not concentrated
in any region.

Since over 95% of local Taiwanese are originally from mainland China, they
also bring their ancestor worship and other pre-1945 cultures to Taiwan. I construct
ancestor worship (locals) to represent the local ancestor worship. Investigation of
Han Ancestral Home in Taiwan, a survey conducted by Ogawa Naoyoshi in 1926,
documents the origins of local Taiwanese from 10 prefectures in China and their
corresponding residents at the town level of Taiwan.'? The construction process of

ancestor worship (locals) is similar to the previous equation:

> aalLocalyq x AW _ Densityqy)

Localy q

AW _Locals, =

where Local, 4 is the number of locals originally from prefecture d in mainland China
and live at town a in 1926 Taiwan. AW _Density is ancestor worship density at the
prefecture level.

Figure 1.2 shows the map of ancestor worship (locals). It is clear to see that

western areas have higher ancestor worship (locals). The distribution pattern is

T aggregate the original ancestor worship density from the county level to the province level in
mainland China.

2The ten prefectures are Quanzhou, Zhangzhou, Tingzhou, Longyan, Fuzhou, Xinghua, and
Yongchun in Fujian Province; and Chaozhou, Jiaying, and Huizhou in Guangdong Province.
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strongly influenced by geographic characteristics. The western plain areas are close
to mainland China and suitable for cultivation, but the central and eastern areas are
mountainous and have few Chinese locals. Most of the residents in the central and
eastern areas are indigenous Taiwanese who do not have an ancestor worship culture.

Accordingly, ancestor worship (locals) is zero in many middle and eastern towns.

1.3.3 Taiwan Population Census

1980 and 1990 Censuses. The universe micro-samples of the 1980 and 1990
censuses naturally avoid measurement bias due to stratification. The two samples
include about 18 million and 20 million individuals. Figure 1.3 shows the trend of
the fraction of males by birth cohort from the 1980 and 1990 censuses. The fraction
of males is higher than the biological normal fraction of males at birth (51 p.p.) in
90% of the birth cohorts except 1957-1960. It shows a persistent but mild male-
biased sex ratio pattern in Taiwan.'? Figure 1.3 further motivates my focus on the
cultural transmission of ancestor worship: since there was no big change in either
family planning policies or abortion in 1970-84 Taiwan, the fraction of males gradu-
ally increased with birthyear, the trend could be attributed to the gradual cultural
transmission of ancestor worship.

In the 1990 census, I match the parents and children based on their family re-
lationships and construct the birth order by the age of their children. I compare
the data pattern with Lin et al. [2014] which uses Taiwana€™s National Birth Reg-

istries. Figure 1.4 shows the trend of the fraction of males from the 1990 census. Its

BInfanticide of female children was widespread in ancient China including Taiwan [Chen, 1989,
Lee, Feng, and Campbell, 1994]. The Taiwanese have apparently not practiced infanticide since
the twentieth century[Lee, 1981]. However, parents may neglect their daughters or allocate more
resources to sons given the son preference, so that the fraction of males is higher than the biological
normal.
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trends are consistent with the fraction of males from Lin et al. [2014] using another
confidential dataset shown in Figure A.1. Both figures show that sex selection after
the Legalization of Abortion is concentrated in the third and higher order of birth.

The 1990 census also provides rich information about individual identities which
helps identify different channels of cultural transmission. Based on the Taiwan gov-
ernment, an individual who is regarded as a migrant should satisfy two standards:
(1) His paternal family is originally from mainland China. (2) He or his paternal an-
cestor should have arrived in Taiwan after 1945. Otherwise, he is a local Taiwanese.'*

1920 - 1956 Censuses. To construct explanatory variables and some histori-
cal controls, I digitize the 1920, 1930, 1940, and 1956 Taiwan censuses. From 1920,
1930, and 1940 censuses, I extract information on ethnic distribution, the fraction
of males, and population density. The 1956 census records the residence of migrants
at the town level with their origin at the province level in mainland China. It also

includes other migrant characteristics such as the migrant rate and the fraction of

males among migrants.

1.3.4 Other Controls

In this section, I list the data sources for the set of covariates used in the em-
pirical analysis. I control for factors that may be correlated with son preference.

Proxies for Confucianism. I constructed two historical variables, Confu-
cian scholars (jinshi) density and Confucian clan density, to capture the influence of

Confucianism.' The information on Confucian scholars comes from the China Bio-

MFor example, former President Tsai Ing-wen is a local Taiwanese, even though her paternal
ancestor was from Guangdong, China, and arrived in Taiwan before 1945.

15 Jinshi are the people who pass national-level bureaucratic examinations. Most of the political
elites in ancient China have the title of jisnshi .
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graphical Database Project created by Harvard University.'® Confucian clan data is
from Comprehensive Catalogue of Chinese Genealogies created by Yuhua Wang.!”.
Historical population data is extracted from Ge [2000]. With the three data from
different sources together, I can construct the Confucian scholars density and the
Confucian clan density in ancient China.

Geographic Characteristics. I collected a broad set of geographic character-
istics. I use these variables to test the exogeneity of ancestor worship (migrants) and
as controls in regressions. Data on the soil suitability index of wheat, wet rice, maize,
white potato, cotton, and tea are from FAO GAEZ (v4.0).!® T also constructed the
logarithmic distance to Taipei (capital of Taiwan) and the logarithmic distance to
the seashore based on the GIS data of the Taiwan administrative map.’

Family Characteristics. [ include a number of family characteristics to con-
trol for the family heterogeneity in sex selection. The controls include the years of
schooling of the parents, the age of parents at the birth of the child, and the birth
order of the child.

I report the summary statistics of town level characteristics in Table A.1 and

the individual characteristics from the 1990 census in Table A.2.

1.4 Cultural Transmission from Migrants to Locals

In this section, I first present the main specifications of horizontal cultural trans-

mission, discuss identification assumptions, and present estimation results.

16link:https://projects.iq.harvard.edu/cbdb/home. Last access: 05/08/2022.

Tink:https://dataverse.harvard.edu/dataset.xhtml ?persistentId=doi:10.7910/DVN/
POOVF6. Last access: 05/08/2022.

Blink:https://gaez.fao.org/. Last access: 23/01/2022.

Blink:https://data.gov.tw/dataset/7441. Last access: 23/01/2022.
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1.4.1 Empirical Strategies

To examine the impact of ancestor worship (migrants) on the sex ratio, my first
approach is to compare the sex of aged 0-4 children across towns in 1980 and 1990

censuses and estimate the following specification:

Yo =a+ AW _Migrants, + wX; + 0. + €4 (1.1)

where Y}, is the outcome of interest. X; is a set of town-level historical controls and
geographic characteristics.?’ 6, is the county fixed effects. I cluster standard errors
at the town level.

Differences in having males as children across towns identified through the above
strategy could be only achieved by neglecting girls, as infanticide and prenatal sex
selection were forbidden in the 1970s. Prenatal sex selection through ultrasound has
been the main means of generating missing girls since the 1980s. When parents can
easily select the sex of their children, the effect of ancestor worship (migrants) can
be fully observed.

To better account for the son preference transmission from migrants to locals,
I focus on local parents who were both born after 1954, the end of KMT Retreat,
to ensure the locals can communicate and socialize with migrants since their early
childhood. T interact ancestor worship (migrants) with a policy shock, the Legaliza-

tion of Abortion which allowed parents to choose the sex of their children at birth.?!

20Historical controls are ancestor worship (locals), fraction of males aged 0-10 in 1920, fraction
of Japanese in 1940, faction of males in 1940, population density in 1940, fraction of migrants in
1956, fraction of males of migrants in 1956. Geographic characteristics include the suitability index
of cotton, maize, wet rice, white potato, wheat, and tea; (In)distance to seashore, (In)distance to
Taipei.

21 Before 1985, ultrasound technology is widely available in Taiwan. Parents can observe the sex
of fetuses but cannot choose them because abortion is prohibited.
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As discussed earlier, the increase in the fraction of males at birth is mainly driven by
the sex selection in the third and higher order of birth. I implement a Difference-in-
Differences empirical strategy on the sex of children aged 0-9 in the 3+ birth order
in the 1990 census:

Male;pqr =0 + BAW _Migrants, x Post; + wX; x Post, 12)
1.2

+ ¢X}' X POStt + /\a + ect + €ifat

where Male;sq is indexed as one if the child 7 is born at year ¢ in family f of
town a is male, otherwise is zero, Post; equals one if the child is born after 1985
(including 1985). X 'f is a matrix of family characteristics including years of schooling
of parents, the age of parents at childbirth, and the birth order of child. A, and 6.,
are town fixed effects and county-birthyear fixed effects which capture all of the
unobserved town-specific variants and county-year specific shocks. Standard errors

are all clustered at the town level.

1.4.2 Identification Assumptions

The main identification assumption to establish the causal effects of ancestor
worship (migrants) is that the destination choices of migrants with different cultures
are not affected by local ancestor worship culture and gender norms. In other words,
ancestor worship (migrants) should be orthogonal to all observed and unobserved
determinants of local son preference. This identification assumption is untestable
because it concerns unobservables. However, both the historical narrative and the
regression analysis presented below provide strong support for this assumption.

I address the identification challenge in four ways: (1) by presenting the trend of
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the fraction of males for local Taiwanese in 1920-1956 by the three groups of towns
with low, medium, and high levels of ancestor worship (migrants); (2) by presenting a
comparative analysis varied by cohorts in 1915-80; (3) by regressing ancestor worship
(migrants) on a number of cultural and demographic characteristics before 1945, as
well as some migrant characteristics and geographic characteristics; (4) by reporting
a balance test of the estimation of historical characteristics with ancestor worship
(migrants).

In addition, I show that the size of migrants is strongly related to population
and population density, but not related to ancestor worship and other historical
controls in Table A.4. It also supports the argument that the decisions of migrants
are not driven by ancestor worship because they were sent to Taiwan by military and

political orders.

Historical Narratives

The assignment of migrants to their destination was designed by KMT and
guided by the idea of total control over Taiwan, e.g. healthy and strong migrant
men were assigned to military service or manual force, and educated individuals
were sent to teach Mandarin Chinese. Since Taiwan was under martial law from
1949 to 1987, both the occupation and the destination of migrants were determined
by KMT authority. Historians also argue that under the propaganda of KMT and the
beginning of the Korean War, migrants generally believed that the American army
would soon help them retake mainland China; most of them did not care about the
residents.

The local population was relatively homogeneous within counties before 1945.

In 1940, 5% of the population are Japanese concentrated in the urban or suburban
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areas in the western plain of Taiwan.?? 91% of the population are originally from
Guangdong and Fujian provinces of mainland China. They also concentrate in the
western plain of Taiwan. The rest are indigenous people who live in the eastern
mountainous area. This homogeneity makes it implausible that migrants from dif-
ferent origins would have different preferences for different towns within counties.

This premise is supported by the following balance tests.

Balance Tests

First, in Figure A.2, I show the relative trends of the fraction of males for lo-
cal Taiwanese across three groups that experienced high, medium, and low ancestor
worship (migrants). Towns with different levels of ancestor worship (migrants) have
little different trends in the fraction of males in the pre-KMT Retreat period. This
suggests that ancestor worship (migrants) has little correlation with the changes in
local gender norms prior to KMT Retreat.

To further test that sex selection before KMT Retreat is not correlated with
ancestor worship (migrants), I conduct an analysis that allows the effect of ancestor
worship (migrants) to vary by birth cohort. Effects are estimated conditional on
town fixed effects, county-birthyear fixed effects, and origin-birthyear fixed effects
by comparing with the 1935-44 birth cohort. The estimates in Figure A.3 support
ancestor worship (migrants) with both trends and absolute levels of the fraction of
males before and during KMT Retreat. Ancestor worship (migrants) has effects after
the 1965 cohort. It also suggests that the gradual horizontal transmission of ancestor
worship on son preference from migrants to locals.

To see whether the destination choice of migrants from different origins is least

22However, due to the defeat of World War II, most of the Japanese left Taiwan after 1945.
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correlated with local son preference, I regress ancestor worship (migrants) on a set
of historical characteristics in culture and demography, as well as geographic char-
acteristics; and report the estimates in Table 1.1. In the first two columns, I find no
predictive power of the pre-period son preference behavior, the fraction of males aged
0-10 in 1920. By adding a set of observable historical and geographic characteristics
in columns 3 and 4, it is hard to see any observables with strong predictive power
on ancestor worship (migrants). Moreover, all controls can only explain 6.6% of the
variance in ancestor worship (migrants). The analysis supports the assumption that
most of the variance in ancestor worship (migrants) is orthogonal to many gender-
related local characteristics.

Conversely, I conduct a balance test by estimating a town-level analog of Spec-
ification 1.1 and let the outcomes be historical characteristics that might affect son
preference. Figure 1.5 shows the estimates for this exercise. The estimates suggest
that, conditional on the county fixed effects and geographic characteristics, towns
that happen to have higher ancestor worship (migrants) are generally not signifi-
cantly different from counties that have lower ancestor worship (migrants). These
results provide additional support for treating ancestor worship (migrants) as exoge-

nous to local son preference.

1.4.3 Results

Baseline estimates. Table 1.2 shows the simple cross-sectional analysis follow-
ing Specification 1 on the sample of children aged 0-4 from the 1980 and 1990 census.
The estimate in column 1 implies that towns with one s.d. (0.022) increase in ances-
tor worship (migrants) will lead to 0.09 p.p. increase in the fraction of males from

the 1980 census. I repeat the analysis with the 1990 census and with the subsample
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by birth order. The estimate in column 2 shows that when prenatal sex selection is
available, towns with one s.d. (0.018) increase in ancestor worship (migrants) will
lead to 0.11 p.p increase in the fraction of males. The estimates in columns 3 and
4 show that the sex selection driven by ancestor worship is concentrated in children
of 3+ birth order. This finding is consistent with a series of empirical evidence that
sex selection is concentrated at the 3+ birth order in the countries without fertility
control.?

Main result. From now on, let us focus on children with 3+ birth order and
examine the possible channels of cultural transmission of son preference. I first check
the horizontal transmission from migrants to locals by looking at the sex selection
of local parents who were both born after 1954, the end of KMT Retreat. Table 1.3
presents the results from estimating Specification 1.2 . The difference-in-differences
specification allows the probability of having a son at each birth to follow different
trends over time in each town following their historical and geographic characteris-
tics. In column 1, I include town fixed effects and county-birthyear fixed effects to
account for the sex selection effect of town-specific trends and time-varying shocks
across counties. In column 2, I control for the historical legacies that may affect both
ancestor worship (migrants) and sex selection. For example, I use two proxies for
the local gender norm: fraction of males aged 0-10 in 1920 and fraction of males in
1940. The interaction of these variables with the Legalization of Abortion captures
the possibility that parents in more historically conservative towns may have been on
a different trajectory with respect to sex selection. Similarly, in column 3, I include

geographic characteristics interacting with the Legalization of Abortion. Despite the

Z3Chinese migrants select children’s sex mainly at the 3+ birth order in Canada [Almond, Edlund,
and Milligan, 2013], United States [Abrevaya, 2009], and Spain [Castell6, Urquia, Rodriguez-Arenas,
and Bolamar, 2019].
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limited self-selection of migrants, the distribution of migrants is determined by KMT
to meet the needs of land reform in the 1950s. Thus, this specification accounts for
the possibility that sex selection followed different trends in different towns with dif-
ferent needs of local society and land reform for migrants. Finally, in column 4, I add
the child’s birth order, ages of parents at childa€™s birth, and years of schooling of
parents; which interacts with the Legalization of Abortion. This flexibly accounts for
the heterogeneity of family backgrounds and women’s biological capacities that could
affect parents’ sex selection behavior before and after the Legalization of Abortion.

The estimates of interest are stable across different specifications. The estimates
in columns 1-4 show that one s.d. (0.018) increase in ancestor worship (migrants)
leads to 0.58 p.p. increase in the probability of having a male, or approximately 300
excess males every year. This accounts for about 6% of the excess males after 1985.
Both estimates in Specifications 1.1 and 1.2 together suggest that the effect of ances-
tor worship (migrants) is stable and consistent under different policy environments.

A reasonable hypothesis is that the magnitude of the effects depends on the
sex composition of the previous births. As ancestor worship emphasizes the impor-
tance of having at least one son, parents without a son in the first two births are
incentivized to have a son in the following birth. Indeed, I find a larger and highly
significant effect among 3+ births whose parents do not have a son in the first two
births in column 5. Among parents who already have son(s), the estimated effect is
smaller but statistically significant in column 6. The heterogeneous response by the
sex composition of the first two births suggests that the incentive of parents is a plau-
sible channel through which ancestor worship (migrants) increases the probability of

having a son.
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1.4.4 Robustness Check

In this section, I report estimates from a series of exercises that 1 perform to
assess the robustness of the estimated results. For the sake of exposition, from now
on I focus on children aged 0-9 with 3+ birth order in the 1990 census.

Parallel Trend Assumption. As discussed above, ancestor worship (mi-
grants) correlates little with the trend of sex selection before 1945. However, sex
selection could be salient due to a series of family planning policies that were in-
troduced in Taiwan in the 1950s. The parallel trend assumption could be violated
if the family planning policies changed both the sex selection trend and the son
preference. To test this assumption, I reproduce the estimate in column 4 of Table
1.3 by allowing the effects of ancestor worship (migrants) and all controls to vary
by children’s birthyear. Figure 1.6 shows the event study that there is little pre-
trend difference before the Legalization of Abortion. The dynamic effects of ancestor
worship (migrants) are positive and persistent by birthyear after 1984.

Alternative Specifications. I run Specification 2 with several variants and
report them in Table A.5. In column 1, I cluster the standard errors at the county
level with 21 clusters. The standard errors change little and the coefficient of in-
terest remains statistically significant at the 1 percent level. In column 2, I cluster
standard errors over two dimensions, as suggested in Cameron, Gelbach, and Miller
[2011]: at town and county-birthyear level. Similar to column 1, the coefficient of
interest remains statistically significant at the 1 percent level.

In column 3, I eliminate the heterogeneity in family culture by adding the par-
ents’ origin-birthyear fixed effects. The estimated coefficient of interest remains quan-
titatively unchanged and statistically significant at the 1 percent level. To validate

that the interpretations of the empirical results are not sensitive to the choice of pol-
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icy time, I change Post to 0 for the 1985 cohort and report the estimate in column
4. The estimate decreases by 0.06 units and the standard error increases somewhat,
but the coefficient of interest remains statistically significant at the 1 percent level.
In columns 5 and 6, estimates are robust to the choice of regression models. The es-
timates from Logit model and Probit model are both statistically significant at the 1
percent level. Besides, the marginal coefficients of Logit and Probit model evaluated
at the mean of the covariates are similar to OLS coefficients in Table 1.3.

Alternative Measures. The choice of aggregation methods of ancestor wor-
ship density from county level to province level in mainland China may damage the
estimates of interest. In the main analysis, I use ancestor worship density at the
province level which is the average of the county level data to construct ancestor
worship (migrants). Ancestor worship density in mainland China will be mismea-
sured if the number of Chinese migrants differs across counties within a province.
Then, ancestor worship (migrants) in Taiwan would also be mismeasured. Alterna-
tively, I use the county population from the 1953 China Population Census and the
county area to proxy the number of Chinese migrants from each town within each
province. I then construct the province level ancestor worship density with county
level population and area weights and construct two alternative ancestor worship
(migrants). Another concern might be the representative of ancestor worship den-
sity. The effects of ancestor worship could be biased if the number of local festivals
(other than ancestor worship) is correlated with the local son preference. Therefore, I
use the number of ancestor worship festivals with and without weights as alternative
measures of ancestor worship in mainland China.

Table A.6 shows the correlation of original ancestor worship (migrants) with
alternative measures of migrants’ ancestor worship. It is easy to see that the original

ancestor worship (migrants) is positively and significantly correlated with the al-
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ternative measures. Moreover, the measure of ancestor worship (migrants) is highly
consistent through weights. The adjusted R-squared in columns 1 and 2 suggests that
over 90% of the variance of ancestor worship is unchangeable by weighted methods.
Although adjusted R-squared drops in columns 3-5, the lowest adjusted R-squared
is 0.235 in column 5. Overall, the estimates in the table collectively support that
original ancestor worship (migrants) is an appropriate measure of ancestor worship.
In Table A.7, I replace the original ancestor worship (migrants) with the above
alternative measures in Specification 2. For comparability across variables, we re-
port the standardized coefficients in square brackets. The estimates are consistent
in columns 1-3 and columns 4-6. Compared to columns 4-6, the lower standardized
coefficients in columns 1-3 suggest that the estimated effect of ancestor worship (mi-
grants) is a lower bound of the ancestor worship culture in the analysis.
Alternative Cultures. In addition to ancestor worship, other types of culture
may also be transmitted and affect son preference. If these cultures are correlated
with ancestor worship, previous estimates will be biased. To validate the cultural
transmission of ancestor worship, I consider three types of alternative cultures: Con-
fucian culture, tea culture, and rice culture. Table A.8 shows that the alternative
cultures may have effects on sex selection in some specifications, but do not damage

the effect of ancestor worship (migrants).

1.4.5 Parents’ Fertility Decisions

This section examines the relationship between the sex composition of the first
two births and the fertility choice for the third birth. The sample is comprised of
parents who have at least two births. Overall, I find parents who have fewer sons

in the first two borns are more likely to continue fertility, while ancestor worship
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(migrants) amplifies this effect. In columns 1 and 2 of Table 1.4, T estimate the effect
of having no son in the first two births on having a third birth with and without
town fixed effects and parents’ birth fixed effects. The results indicate that without
any son in the first two births, parents are 20 p.p. more likely to have the third
birth. The effect persists in column 3 with adding parents’ years of schooling. In
columns 1-3, it is easy to see that parents who have only one son in the first two
births are 5-6 p.p. likely to continue fertility than parents who have two sons. The
two estimates jointly rule out the possible explanation of parents’ mixed sibling-sex
composition preference in fertility and suggest the fertility decision is driven by son
preference.

To empirically test the roles of son preference in fertility, in column 4, I interact
having no son in the first two births with ancestor worship (migrants). The esti-
mate of having no son in the first two births drops from 0.20 to 0.07, yet remains
statistically significant. The estimate of the interaction term is positive and signifi-
cant, suggesting that over a 60 percent increase in giving a third birth is through the
mechanism of ancestor worship (migrants). Therefore, to some extent, son preference

amplifies the extensive margin of fertility.

1.4.6 Mechanisms: Migrant Share and Cultural Distance

The behavior of the locals can be affected by the culture of migrants for several
reasons. Bisin and Verdier [2011] emphasizes cultural transmission is expected to be
higher when the benefits of adopting the culture are high or the costs of adoption are
low. The costs of adopting another culture are lower when there are more individuals
with another culture around or when groups are culturally closer, both of which

increase the possibility of contact and communication across groups. It is reasonable
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to hypothesize that the share of migrants and cultural distance can affect the cultural
transmission.?

To assess the cultural distance of the local society to Chinese migrants before
the KMT Retreat, I employ two distinct cultural variables: the distance to Confucian
schools and the foot-binding rate in 1920. The use of these two variables offers two
primary advantages. First, the recognition and similarity. Many Confucian scholars
espouse ancestor worship. Similarly, the practice of ancestor worship has been shown
to have a detrimental impact on daughters, as it emphasizes the importance of sons.
Foot binding, on the other hand, has been identified as a practice that harms women,
particularly in terms of its role in fostering a culture of female beauty competitiveness
and marital prosperity [Fan and Wu, 2023|. Second, Confucian schools and foot-
binding were prohibited throughout much of the period before 1945. Most Confucian
schools were banned and replaced by Japanese schools after 1895. Since 1915, women
have been prohibited from binding their feet except for elders.

I estimate the heterogeneous effects of ancestor worship (migrants) by applying
Specification 1.2 to different subsamples separated by town level of migrant share
in 1956, the distance to Confucian schools in 1895, and foot-binding rate in 1920.
The results are shown in Table A.9. Every subsample contains 174 towns which are
separated by the median fraction of migrants, median distance to Confucian schools,
or the median foot-binding rate. The difference between estimates in columns 1 and
2 is clear, where horizontal cultural transmission is stronger in towns with a higher
fraction of migrants. It is easy to see that the estimates are significant at the 1% level

and larger in towns that are closer to Confucian schools or with higher foot-binding

24Miho et al. [2019] highlights the size of migrants relative to locals promotes horizontal cultural
transmission. Spolaore and Wacziarg [2022] and Beach and Hanlon [2023] together show that
cultural transmission is more effective in groups who have a closer cultural distance.
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rates in columns 3 and 6. Conversely, the effects of ancestor worship (migrants) are
smaller and insignificant at the 10% level in columns 4 and 5. The differences in the
estimates between columns 3 and 4, and between columns 5 and 6 jointly suggest the
effect of horizontal cultural transmission depends on the cultural distance in local

society.

1.5 Cultural Transmissions within Migrants

In this section, I identify the cultural transmission within migrant groups, I
focus on the second-generation migrants and consider both vertical transmission
within migrant families (family heritage channel) and horizontal transmission within

migrant communities (community channel).

1.5.1 Epidemiological Approach

I use empirical strategies that mirror the epidemiological approach to cultural
transmission proposed by Fernandez [2011]. Given that the relationship between
inherited beliefs and behaviors may be co-determined by institutional factors and the
socioeconomic environment, this approach identifies cultural transmission through
the behaviors of individuals with different places of origin but who grow up and live
in the same environment and thus face similar constraints in their decision-making.

Ancestor worship is a cultural feature of son preference, which has a dispreference
for girls in Chinese history. The dispreference for girls may materialize girls and treat
girls as a kind of "collateral" such as bride price. If the collateral effect persists,
the incentive structure faced by parents would be systematically different in places
with different son preferences. That ancestor worship culture is mixed with the

local marriage market. To identify the portable component of son preference and

34



disentangle cultural transmission from confounding institutional factors, I exploit
variations in the sex selection among migrant parents who make decisions under
similar local conditions but whose places of origin differ and whose migrant neighbors

differ in their exposure to ancestor worship.

1.5.2 Family Heritage Channel

In the 1990 census, the origin of an individual’s patrilineal origin. Thus, the
family heritage of ancestor worship identified by the epidemiological approach origi-
nates from the paternal line. I first explore the role of fathers’ origins by looking at

the second-generation migrant fathers. The empirical specification is as follows:

Male; jo 4 =BAW _Density; x Post; + w1 X x Post, L3
1.3
+ sz} X POStt + 0j + )\k,t + 5a,t + €ijat

Where AW _ Density is the ancestor worship culture of father j from his Chinese
origin. X]I contains historical controls from the father’s origins: Confucian scholar
density, Confucian clan density, and suitability index of tea, wet rice, and wheat.
X} is a matrix of family controls containing the parents’ years of schooling, age at
birth of the child, birth order, and whether parents are from the same origin. o;
and A\, are fathers’ origin fixed effects and mothers’ origin-birthyear fixed effects
which can absorb unobserved effects from the fathers’ origin and control for the po-
tential channel of mothers’ original culture. d,, is town-birthyear fixed effects to
absorb time-variant shock at the town level including the impact of horizontal cul-
tural transmission estimated in Section 4. Standard errors are all two-way clustered
at the fathers’ origin level and resident town level.

In Table 1.5, I report the results for the family heritage channel of fathers. In
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columns 1-3, the sample is the children of second-generation fathers. The coefficient
of interest in column 3 is 1.79 and is statistically significant at the 5 percent level.
It implies that migrant fathers with one s.d. (0.031) higher ancestor worship will be
5.55 p.p. more likely to have a boy when prenatal sex selection is available. The mi-
grant fathers’ family heritage channel is about eight times larger than the horizontal
cultural transmission from migrants to locals in Section 4.

In column 5, I replicate column 4 estimation by restricting the sample to both
parents who are migrants. The resulting estimate is larger and statistically signifi-
cant at the 5 percent level. The assortative marriage in culture seems to have some
impacts on the family heritage channel. Given that about 40 percent of intermar-
riage in this sample and fertility is jointly determined by parents, the local mothers
probably deny the need for a son from the migrant fathers, making the impact of
fathers’ origins less influential.

Next, I reproduce the above analysis with the mother’s ancestor worship from
her origin. The estimates in Table A.10 are all negative, but on small scales and not
significant at the 10 percent level. The family heritage channel has no clear effect
on second-generation migrant mothers. This suggests that only the group of people,
who benefit from the unequal culture, men, have incentives to adopt and transmit

the ancestor worship.

1.5.3 Community Channel

When the first-generation migrants moved to Taiwan, most of them settled down
in the military dependents’ villages which were composed of migrants from different
places. Living in military dependents’ villages creates opportunities for migrants to

socialize and transmit cultures. Combining the feature of migrant communities with

36



the theory raised by Panebianco and Verdier [2017], which emphasizes the importance
of social networks in cultural transmission. I examine the horizontal transmission
within migrant networks (community channel).

I construct a variable indicating that migrants are influenced by their migrant
neighbors from other origins within the migrant community. The variable is sim-
ilar to the previous ancestor worship (migrants) but captures the variation at the

individuals’ origin-residential town level. The variable is constructed:

> aprpiMigrants pip x AW _Density,..pi)

AW _Neighborsy, , = Maugrant, psp;
a,p#pi

where the migrant from origin pi is influenced by the culture of other migrants from
other origins p # pi within the migrant community of town a in Taiwan.

The estimation function is similar to Specification 1.3 and to estimate the hori-
zontal cultural transmission within the migrant community, where I pool the migrant

fathers of different origins in the same town:

Male; o =+ AW _Neighbors; ;. x Post, + szlf X Posty + ¢yt + Oat + €ijat
(1.4)

Where ¢, absorbs parents’ origin-birthyear fixed effects, in which the family her-
itage channel of ancestor worship is absorbed. Standard errors are all three-way
clustered in the fathers’ origin, mothers’ origin, and resident town. [ is identified
from variations in the sex selection of migrant fathers from the same origin, but
surrounded by migrant neighbors from different origins. I also show that the effect
of ( is mainly driven by the relative size of the migrant community, proxied by the
fraction of migrants from other origins.

I identify the community channel with the sample that parents are both migrants
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and fathers are second-generation migrants. The estimates in columns 1 and 2 of
Table 1.6 imply that migrant fathers living in the migrant community surrounded by
neighbors with one s.d. (0.006) higher ancestor worship will be 4.57 p.p. more likely
to have a boy when prenatal sex selection is available. This is about 0.8 times the
family heritage channel. After rescaling the coefficient to account for the group size
of migrants with different origins, the magnitude is about 8.8 percent of the coeffi-
cient of column 4 in Table 1.5.2° The estimate in column 3 suggests that the effect
of the community channel is driven by the possibility of interacting with migrants
from other origins. In other words, one p.p. increase in the fraction of migrants from
other origins will generate about a 4.1 percent increase in the effect of the community
channel.

I reproduce the above analysis for mothers. The estimates in Table A.11 are all
on a smaller scale and not significant at the 10 percent level. The community channel
of mothers is imprecise. Similar to the family heritage channel above, the horizontal
transmission within the community is insignificant for mothers. The reasons could
be either the nature of ancestor worship, which requires the son to worship the
paternal-line ancestors so that the mother would be excluded from worshiping after
one generation; or the patrilineal culture is not welcomed and disliked by women, so

that they have no incentive to accept and transmit the ancestor worship.

250n average, the group size of migrants with different origins in a town is 36 times the group size
of migrants with the same origin. Accordingly, when rescaling the community diffusion channel by
the relatively average size of migrants with different origins, the marginal effect of an increase in the
population to higher ancestor worship to migrants with different origins is 7.61/36 = 0.21, which
is about 8.8 percent of the increase in the same level of ancestor worship in the family heritage
channel.
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1.5.4 Comparisons across transmission channels

In order to evaluate the findings of this study on male-biased sex selection and
contextualize their magnitudes and impacts, I present the estimates from three dis-
tinct cultural transmission channels in Table 1.7. It is challenging to establish a
common framework for comparing the estimated effects across cultural transmission
channels, as the samples and sources of variants vary considerably. One potential
approach is to compare the estimated effects with a change in one residual standard
deviation to compute residual magnitudes. In other words, one should rely on the ef-
fective variation in the treatment variable used for identification once fixed effects are
taken into account. Then, multiply the raw estimates with these residual standard
deviations and potential confounders [Mummolo and Peterson, 2018].2% To facilitate
a more comprehensive comparison of the effects of horizontal and vertical transmis-
sion, I compare both estimated coefficients and estimated missing girls, while taking
into account the varying group sizes across samples.

The initial focus is on the estimated result, which is based on local parents born
after 1954. In comparison to the estimates identified by migrant fathers’ origin and
migrant fathers’ origin-residential town, the magnitude of the estimate identified on
local parents is found to be lower. It appears that the transmission of ancestor wor-
ship brought by migrants is more likely to occur horizontally and vertically among
migrants than from migrants to locals in the margin. When interpreting estimates
with residual standard deviation, the estimate identified by the migrant father’s ori-
gin has the highest margin; which is consistent with findings in numerous studies
indicating that vertical transmission is the most important channel in persisting

culture. However, horizontal transmission from migrants to locals has the highest

26Gay [2023] applies a similar method with computing standardized estimates to compare different
channels of vertical transmission of female working culture.
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estimated impact on missing girls. One residualized standard deviation increase in
ancestor worship (migrants) will lead to 1,251 missing girls or 4.2 percent of the to-
tal missing girls in 1985-90 Taiwan. The comparison between horizontal and vertical
transmission indicates that cultural transmission within lineage contributes is the
most significant channel in persistence, whereas horizontal transmission is the most
significant channel in diffusion. In total, one s.d. increase in the three cultural trans-
mission channels will result in a joint increase of 1,532 missing girls or 5.1 percent of

the total missing girls in 1985-90 Taiwan.

1.6 Changes in Preferences toward Son and Ancestor

To account for the above results on sex selections, I argue that Chinese migrants
altered preferences toward son and ancestor of their children and social relation-
ships. These changes translated into sex selections in subsequent generations. Since
individuals form preferences early in life from learning and socializing with their
parents, peers, and neighbors [Bisin and Verdier, 2023|, people who grew up with
gender-biased parents or in an environment with higher son preference, should form
conservative attitudes to son and ancestor. To explore the validity of this argument,
I analyze the long-run implications of ancestor worship brought by Chinese migrants

for attitudes toward son and ancestor.

1.6.1 Data and Empirical Strategy

Taiwan Social Change Survey 1994 and 1999 proposed three statements related
to attitudes toward son and ancestor to respondents, whether they think is 4€ not
important at alla€™, a€ not importanta€™, ’neutrala€™, A€ importanta €™, or

4€ really importanta€™. The statements are (1) 4€ To carry on the ancestral line,
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you should have at least one sona€™, (2) "You should bring honors to your family
clan’; (3) ’After death, people should be memorized and worshiped by their descen-
dants’. T assign 0 to A€ disagreca€™ and 1 to A€ agreea€™, and use 0.25-point
increments for responses in between, so that higher values indicate more conserva-
tive attitudes toward son and ancestor. To ensure respondents have interaction with
migrants in their early life, I restrict the sample to people who were born after 1954.
The summary statistics of preference on son and ancestor is shown in Table A.3.
The subsample of males has higher valuations for son and ancestor than the whole
sample.

Applying a similar approach as Specification 1.1, I test the horizontal transmis-
sion by comparing respondents who live in the town with different ancestor worship

(migrants) :

Y, =a + AW _Migrants, + wX; + 6X; + 0.+ 0p + G5 + €44 (1.5)

where Y, denotes the one-point scale values of interest for respondent ¢ who lives
in town a. X; is a set of historical controls and geographic characteristics assigned
at the town level. I also include a set of individual controls X;, gender, number of
children, marriage, and years of schooling. Besides, three types of fixed effects are
included, county fixed effects 6., birthyear fixed effects o;, and survey fixed effects
¢s. I cluster standard errors at the town level. [ is identified from variations in
attitudes held by respondents of the same cohort but live in towns that experienced

different ancestor worship (migrants).
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1.6.2 Results

I report results in Table 1.8. The corresponding coefficients toward son pref-
erence, ancestor worship, and family honor are separately presented in Panel A, B,
and C. With and without controls, the coefficients of interest are all significant at
the 1% level or 5% level. Column 1 implies that respondents who live in the towns
that experienced one s.d. higher ancestor worship (migrants), hold more conservative
attitudes to son preference, ancestor worship, and family honor: the value of interest
will be 2.2 pp, 1.3 pp, and 0.8 pp higher; which correspond to 5.2%, 1.8%, and 1.3%
of the mean. Adding controls only slightly changes the estimates in Panel A and
B from column 1 to 4, except for estimates in Panel C, which increase about 150%

from column 1 to 4.

1.7 Conclusion

Due to the specificity of Taiwan, this paper is the first to empirically investi-
gate both horizontal and vertical cultural transmission in the same context. Taking
advantage of the random assignment of migrants during KMT Retreat and a policy
shock, Legalization of Abortion, I identify the causal effect of ancestor worship on
sex selection and son preference through three different cultural transmissions: hori-
zontal transmission between groups, vertical transmission through (paternal) family,
and horizontal transmission with migrant communities.

I find that one s.d. increase in ancestor worship (migrants) can account for
about 20% of excess males through horizontal transmission from migrants to locals
alone, suggesting that the effect of culture is unignorable in both son preference and
gender inequality. Consistent with Spolaore and Wacziarg [2022], Beach and Han-

lon [2023], I explicitly show that cultural similarity matters for horizontal cultural
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transmission. The effect of vertical transmission is stronger. It is consistent with
models of vertical transmission that cultural transmission through the family has
the strongest effect. I show a novel way of cultural transmission, transmission within
migrant communities. The marginal effect of transmission within migrant communi-
ties is only 10% of vertical transmission through family. However, when we consider
the relative population of migrants with different backgrounds, the total effects of
transmission within migrant communities are substantial and even larger than those

of vertical transmission.
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Figures and Tables
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Figure 1.1: The Map of Standardized Ancestor Worship (Migrants)
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Figure 1.2: The Map of Standardized Ancestor Worship (Locals)
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Fraction of Males

Figure 1.3: Fraction of Male over Time (1940-1990)
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Fraction of Male

Figure 1.4: Fraction of Male by Birth Order (1981-1990)
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Figure 1.5: Historical Characteristics and Ancestor Worship (Migrant)

Fraction of males aged 0-10, 1920 - —_——————— - ——— — — — — -
Ancestor worship (locals), 1926 ——— e ——— & ——————— —
Fraction of males, 1940 — —_—————— - — — — — o — .

Population density, 1940

Fraction of Japanese, 1940 — —_————— — — —

Fraction of migrants, 1956 _————— *————— —

Fraction of males of migrants, 1956

-2 -1 0 A 2
Standardized coefficient of Ancestor worship (migrant)

Note: The figure presents the estimated standardized coeflicients and respective 95 percent
confidence interval from estimating Specification (1) on various historical characteristics at town

level (denoted on the y-axis), conditional on county fixed effects and geographic characteristics.
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Figure 1.6: Event Study of the Ancestor Worship (Migrants) on Male (1981-1990)

Male =1
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Note: The figure presents the event study by estimating an alternative version of Specification
(2), which allows the estimators of ancestor worship (migrants) to vary by birthyear and uses the
birthyear=1984 cohort as the baseline comparison group. With this, I can examine the trend
of estimators before the Legalization of Abortion and the dynamic effects of ancestor worship

(migrants) after the Legalization of Abortion.
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Table 1.1: Ancestor Worship (Migrants) and Historical Characteristics

Dependent variable Ancestor worship (migrants)

O @ 6 @

Fraction of males aged 0-10 in 1920 0.00 0.04 0.02 0.05
(0.05) (0.05) (0.05) (0.05)

Ancestor worship (locals) in 1926 0.09  0.08
(0.07) (0.08)
Fraction of males in 1940 -0.06  -0.08
(0.06) (0.07)
Population density in 1940 -0.02  0.04
(0.03) (0.04)
Fraction of Japanese in 1940 -0.03  -0.06
(0.06) (0.06)
Fraction of migrants in 1956 -0.08  -0.08
(0.06) (0.06)
Fraction of males of migrants in 1956 0.09*  0.05

(0.06)  (0.05)

County FEs No Yes No Yes
Geographic characteristics No No Yes Yes
# of Towns 354 354 354 354
Adj. R? -0.003 0.043 0.029 0.069

Notes: This table reports standardized coefficients from regressing
ancestor worship (migrants) on various demographic characteristics
before 1945, migrant characteristics measured in 1956, and geographic
characteristics. Geographic characteristics: the suitability index of
cotton, maize, wet rice, white potato, wheat, and tea; (In)distance
to seashore, (In)distance to Taipei. Robust standard errors are in
parentheses.

*#* Significant at the 1 percent level. ** 5 percent level. * 10 percent
level.
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Table 1.2: The Effect of Ancestor Worship (Migrants) on Male Birth

Dependent variable Male = 1
Sample 1980 census 1990 census
Birth order All 15142 birth 3"+ birth
(1) 2) 3) (4)
Ancestor worship (migrants) 0.04** 0.06** 0.02 0.10%*
(0.02) (0.02) (0.03) (0.04)
County-birthyear FEs Yes Yes Yes Yes
Historical controls Yes Yes Yes Yes
Geographic characteristics Yes Yes Yes Yes
# of Towns 354 354 354 354
# of Observations 1,887,290 1,123,546 791,017 332,529
Outcome mean 0.516 0.528 0.525 0.534
Ancestor worship (migrants) s.d. 0.022 0.018 0.018 0.018

Notes: This table reports OLS coefficients from estimating Specification (1) on the sample
of aged 0-4 children from 1980 census in column 1 and from 1990 census in column 2-4.
The estimated results in column 3 and 4 only consider the first two birth order children
and the third and higher order birth children. They jointly suggest that the sex selection
driven by ancestor worship concentrates on the third and higher birth order children. The
results from regressing male indicator county fixed effects, and a set of historical controls,
as well as a series of geographic characteristics. Geographic characteristics: the suitability
index of cotton, maize, wet rice, white potato, wheat, and tea; (In)distance to seashore,
(In)distance to Taipei. Standard errors are all clustered at the town level.

% Significant at the 1 percent level. ** 5 percent level. * 10 percent level.
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Table 1.3: The Effect of Ancestor Worship (Migrants) on 3+ Birth Order Childrena€™s Sex

Dependent Variable Male = 1

Have boy(s) in 15/&2" birth All No Yes
(1) (2) (3) (4) () (6)

Ancestor worship (migrants) X Post  0.33%**  0.34%%% (.32%** (.32%%*  (0.39%*  0.29**
(0.09)  (0.08)  (0.08)  (0.08) (0.18)  (0.12)

County-birthyear FEs Yes Yes Yes Yes Yes Yes
Town FEs Yes Yes Yes Yes Yes Yes
Historical controls X Post No Yes Yes Yes Yes Yes
Geographic characteristics X Post No No Yes Yes Yes Yes
Family controls X Post No No No Yes Yes Yes
# of Towns 354 354 354 354 354 354
# of Observations 358,287 358,287 358,287 358,287 117,230 241,057
Outcome mean 0.527 0.527 0.527 0.527 0.537 0.523
Ancestor worship (migrants) s.d. 0.018 0.018 0.018 0.018 0.018 0.018

Notes: This table reports OLS coefficients from estimating Specification (2) on the sample of
37%+ birth order aged 0-9 children whose parents are both locals and born after 1954. The results
from regressing male indicator on county-birthyear fixed effects, town fixed effects, and a set of
historical controls, as well as a series of geographic characteristics and family controls. Geographic
characteristics: the suitability index of cotton, maize, wet rice, white potato, wheat, and tea;
(In)distance to seashore, (In)distance to Taipei. Family controls: birth order of the child, age of
parents at child’s birth, and years of schooling of parents. Standard errors are all clustered at
the town level.

K Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 1
percent level.

o8



Table 1.4: Children’s Sex Composition and Fertility Decisions for Two-child Parents

Dependent variable Third child =1
(1) (2) (3) (4)
No son in 1*¢&2"? birth 0.21°F%*  0.20%%*  (.20%** 0.07*
(0.00) (0.00) (0.00) (0.04)
One son in 1%&2"? birth 0.06*** 0.06%** 0.05%** -0.03

(0.00)  (0.00)  (0.00)  (0.03)

No son in 1%¢&2" birth 0.43%%*
X Ancestor worship (migrants) (0.14)
One son in 1%1&2"¢ birth 0.29***
X Ancestor worship (migrants) (0.10)
Town FEs No Yes Yes Yes
Parents’ birthyear FEs No Yes Yes Yes
Parents’ education No No Yes Yes
# of Towns 354 354 354 354
# of Observations 565,324 565,324 565,324 565,324
Outcome mean 0.383 0.383 0.383 0.383

Notes: This table reports OLS coefficients from regressing the discrete
choice of having a third child on the indicators of having no son and one
son in the 15°&2"¢ birth and years of schooling of parents with the town
and parents’ birthyear fixed effects. The sample is the local parents who
had at least two children and were both born after 1954. Standard are all
clustered at the town level.

K Significant at the 1 percent level. ** 5 percent level. * 10 percent
level.
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Table 1.5: The Effect of Migrant Father’s Ancestor Worship on the Sex of 3+ Birth
Order Children

Dependent variable Male = 1

H @ 6 (4)

Ancestor worship (father) X Post  1.22%  1.71*%* 1.79%** 2.40%*
(0.69) (0.79) (0.79)  (1.07)

Town-birthyear FEs Yes Yes Yes Yes
Father’s origin FEs Yes Yes Yes Yes
Mother’s origin-birthyear FEs Yes Yes Yes Yes
Origin controls (father) X Post No Yes Yes Yes
Family controls X Post No No Yes Yes
# of Father’s origin 39 39 39 34

# of Towns 231 231 231 194
# of Observations 10,380 10,380 10,380 6,025
Outcome mean 0.532 0.532  0.532 0.530
Ancestor worship (father) s.d. 0.031 0.031 0.031 0.032

Notes: This table reports coefficients from estimating Specification (3)
on the sample of 34 birth order aged 0-9 children whose father is a
second-generation migrant in column 1-3. The sample is restricted to
parents who are both migrants in column 4. The results from regressing
male indicator on town-birthyear fixed effects, father’s origin fixed effects,
mother’s origin-birthyear fixed effects, and origin controls (father) as well
as a series of family controls. Origin controls (father): Imperial scholars
density, Confucian clan density, and suitability index of wheat, wet rice,
and tea of father’s origin. Family controls: birth order of the child, age
of parents at child’s birth, and years of schooling of parents, as well as
whether parents are from the same origin. Standard errors are all clustered
at the town level and migrant father’s origin level.

% Significant at the 1 percent level. ** Significant at the 5 percent level.
* Significant at the 1 percent level.
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Table 1.6: The Effect of Ancestor Worship of Migrant Neighbors from Other Origins
than Father on the Sex of 3+ Birth Order Children

Dependent variable Male = 1

) (3)

Ancestor worship (neighbors, father) X Post 7.63** 7.61**  8.62**
(3.63) (3.69)  (3.57)

Ancestor worship (neighbors, father) X Post 35.41*
X Fraction of migrants from other origins (18.96)
Town-birthyear FEs Yes Yes Yes
Parents’ origins-birthyear FEs Yes Yes Yes
Family controls X Post No Yes Yes
# of Father’s origin 33 33 33
# of Towns 193 193 193
# of Observations 5976 5,976 5,976
Outcome mean 0.529  0.529 0.529
Ancestor worship (neighbors, father) s.d. 0.006  0.006 0.006

Notes: This table reports coefficients from estimating Specification (4)
on the sample of 3"+ birth order aged 0-9 children whose parents are
both migrants and father is a second-generation migrant. The results
from regressing male indicator on town-birthyear fixed effects, parents’
origins-birthyear fixed effects, and a series of family controls. Family con-
trols: birth order of the child, age of parents at child’s birth, and years of
schooling of parents, as well as whether parents are from the same origin.
Standard errors are three-way clustered at the town level, migrant father’s
origin level, and migrant mother’s origin level.

¥ Significant at the 1 percent level. ** Significant at the 5 percent level.
* Significant at the 1 percent level.

61



Table 1.7: Estimates’ Magnitudes and Estimated Impacts

Ancestor worship 1 one s.d.

Analysis Source of variation Raw s.d. Residual s.d. Missing girls Reference
Local parents town-cohort 0.58 p.p. 0.48 p.p. 1251 Column 4, Table 3
Migrant fathers father’s origin-cohort 5.55 p.p. 2.60 p.p. 217 Column 3, Table 5
Migrant communities father’s origin-town-cohort 4.57 p.p. 1.37 p.p. 64 Column 2, Table 6

Notes: This table reports the main estimates in this research. Raw s.d. is the sample standard deviation of the
independent variable. Residual s.d. is the residualised standard deviation of the independent variable with respect
to specification-specific fixed effects and control variables. Missing girls is the estimated missing girls by one residual
s.d. of the independent variables * size of birth in 1985-1990 of the corresponding sample.
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Table 1.8: The Effect of Ancestor Worship (Migrants) on Preferences on Son and Ancestor

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

Panel A: Son Preference

Dependent variable The importance of having at least one son
Ancestor worship (migrants) 151 1.19%*x* 117 1.54%*
(0.55) (0.36) (0.34) (0.59)
# of Towns 73 73 73 73
# of Observations 2,263 2,263 2,263 2,263
Panel B: Ancestor Worship
Dependent variable The importance of being memorized and worshiping after death
Ancestor worship (migrants) 0.847%4%* 1.13%*x* 1.13%*x* 1.01**
(0.29) (0.35) (0.34) (0.43)
# of Towns 78 78 78 78
# of Observations 2,315 2,315 2,315 2,315

Panel C: Family Honor

Dependent variable The importance of bringing honor to your family clan
Ancestor worship (migrants) 0.51%%* 0.59%* 0.65%* 1.33%**
(0.19) (0.29) (0.28) (0.64)
# of Towns 73 73 73 73
# of Observations 2,263 2,263 2,263 2,263
County FEs No Yes Yes Yes
Birthyear FEs No Yes Yes Yes
Survey FEs No Yes Yes Yes
Individual controls No No Yes Yes
Historical controls No No No Yes
Geographic characteristics No No No Yes
Ancestor worship (migrants) s.d. 0.015 0.015 0.015 0.015

Notes: This table reports OLS coefficients from estimating Specification (5) on the sample of
respondents born after 1954 in the Taiwan Social Change Survey (1994&1999). The results
from regressing attitudes of interest on county fixed effects, birthyear fixed effects, survey fixed
effects, and a set of historical controls, as well as a series of geographic characteristics and
indivudal controls. Geographic characteristics: the suitability index of cotton, maize, wet rice,
white potato, wheat, and tea; (In)distance to seashore, (In)distance to Taipei. Individual controls:
gender, marriage, number of children, years of schooling. Due to the missing information of survey
sample, the number of children and years of schooling are neither controlled in Panel B.

kX Significant at the 1 percent level. ** Significant at the 5 percent level.
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Chapter 2

Radio (Counter-)propaganda and Job Choices

2.1 Introduction

The economic and political impacts of media have been discussed a lot by scholars.
However, most of the studies examine the effects of a specific media within the regime.
It is hard to decompose the effect of media which can be explained by social movement,
publicity, and many other socioeconomic changes within the regime. Out of these pos-
sible mechanisms, the competition between international media and local media is an
unignorable one. From World War I to the Israel-Palestine conflict, every political
group tries to influence an audience to further an agenda. Can international media
effectively correct or even counter the effects of domestic propaganda? If so, how large
will be the international media effect?

The conflicts between mainland China and Taiwan is the continuation of the Chi-
nese Civil War. In 1949, the Chinese Communist Party (CCP) defeated the Kuomintang
(KMT) and won control of mainland China. KMT retreated to Taiwan. The two po-
litical parties have never signed any form of ceasefire and have competed in multiple
areas, from diplomatic relationships to scientific cooperation, till now. Out of them, the

competition in political propaganda is an unignorable one and has huge implications
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for people in either mainland China or Taiwan.

This paper studies the effects of Voice of Free China (VFC) broadcasts from Taiwan
on individuals’ job choices, political trust, political membership, and protests in main-
land China. After 1949, the Chinese civil, VFC in Taiwan embraced radio broadcasting
to mobilize anti-Chinese Communist Party (CCP) campaigns. VFC initially broad-
casted daily news but switched to broadcasting almost exclusively its opposite opinions
to CCP following the start of "psychological warfare". To prevent the impacts of VFC
and enhance domestic propaganda, CCP banned the radios from VFC and any other
Western countries through radio jamming and criminalization in 1949-78. Besides, the
limited amount of radio receivers prevented the mass population from listening to VFC.

In 1979-89, VFC was allowed to compete with other domestic radios in mainland
China. Since 1979, with the end of the Cultural Revolution and corporations with
Western countries, listening to VFC was allowed, and radio jamming was stopped. At
the same time, the fast-growing radio production ensured almost every family has a
radio receiver in the 1980s. After the Tiananmen Square Protest in 1989, radio jam-
ming were initiated again, but there was no criminal punishment for listening to VFC
anymore. Even though the amount of VFC listenership is unknown, VFC was really
popular in mainland China there was a folk saying in the 1980s, "Listen to the ‘old
Deng’ by day and listen to ’little Teng’ by night", whereas the 'old Deng’ represents
CCP propaganda and the ’little Teng’ represents VFC.!

The decriminalization of listening to VFC provides a unique opportunity to study
the impact of international propaganda by political rivals. However, as mainland China

is an autocratic regime, it is hard to observe people’s political behaviors (e.g. vote

!The "old Deng": Deng Xiaoping, who was Chinese Communist Party leader in the 1980s. The
"little Teng": Teresa Teng, a well-known Taiwanese singer whose songs were firstly and frequently
broadcasted by VFC.
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and protest) or uncensored political preferences [DellaVigna and Gentzkow, 2010]. My
baseline analysis examines the impact of exposure to VFC on job choice, bureaucrat
versus entrepreneur. To examine this impact empirically, I combine the predicted radio
strength of VFC and four waves of population census in 2000-15. Then, I study the
impacts of VFC on political trust and party membership by utilizing the 2010 and 2012
China Family Survey Survey (CFPS).

To simulate the radio strength of VFC, I collect data on the location and technical
details of VFC’s transmitters and import these data into the Voice of America Cover-
age Analysis Program (VOACAP) to attain the predicted radio strength of VFC. The
VFC broadcasts short-wave and medium-wave radio from Taiwan island and replies on
ionospheric propagation. Ionospheric propagation relies on the distance and ionospheric
characteristics between receiving locations and VFC transmitters and the latitude and
longitude of receiving locations.

The main challenge in estimating the causal impact of VFC radio strength is the
presence of unobserved heterogeneity since the location of Taiwan island is not random,
and the decriminalization of listening to VFC is accompanied by a series of political
reforms in 1980s China. To make progress, I use a cohort difference-in-differences
strategy advanced by Duflo [2001] that takes advantage of both regional variations in
radio strength and cohort variations in ideology formation. The variation in VFC radio
strength is caused by ionospheric factors, such as controlling for the distance between
receiving locations and VFC transmitters and the latitude and longitude of receiving
locations. The cohort variation is inspired by behavioral and psychology literature [Sut-
ter and Kocher, 2007, Flanagan and Stout, 2010|, which suggests that adolescence is
the critically malleable period of ideology formation. The individuals’ lifetime decisions
are affected a lot by their experiences in the adolescent hood. Given this, I treat the

individuals who were aged 10-20 in the freely listening to VFC period (1979-1989) as
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affected cohorts. The older individuals whose ideologies were already shaped. This
strategy is able to account for all cohort-invariant county factors that affect both VFC
radio strength and corresponding outcomes. It relies on a parallel cohort trend assump-
tion across counties affected by different VFC radio strength.

After controlling for county and prefecture-birthyear fixed effects, to account for
any direct economic-, political-, and geographical-cohort specific effect on job choice; I
found one s.d. increase in the VFC radio strength will influence affected cohort 0.08
percentage points (p.p.) less likely to be a bureaucrat, relative to 4% of the mean of
bureaucrats. Reversely, one s.d. increase in the VFC radio strength will influence the
affected cohort 0.09 p.p. more likely to declare as an entrepreneur, relative to 0.8% of
the mean of entrepreneurs.

To show that the results did not reflect the effect of exposure to domestic radio
programs in general. First, I compare the effects of VFC with China National Radio
(CNR) which is ran by CCP. I find that VFC perfectly counters the effects of CNR
on individuals’ job choices. The result is consistent with the fact that VFC and CNR
are rivals in ideology. Second, I ran a falsification test using exposure to local radios,
which has existed since the 1950s, and we should not expect any effects in the cohort
DiD setting. The estimates of local radios are small and insignificant.

Despite job choice, I find VFC has strong effects on individuals’ ideology. Specif-
ically, for individuals who were exposed to VFC during adolescence, one s.d. increase
in VFC radio strength reduces trust towards local officials (resp. CCP membership) by
3.4 p.p. (resp. 0.2 p.p.). It accounts for 7% (resp. 3%) of the mean of trust towards
local officials (resp. CCP membership).

These findings can contribute to three main bodies of literature. First, my study
is in line with a sizeable literature on the political effects of media. For instance,

DellaVigna and Kaplan [2007] finds that the entry of Fox News increased Republican
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vote shares in both US presidential and senatorial elections. Enikolopov, Petrova, and
Zhuravskaya [2011] finds that the only independent national TV channel in Russia in-
creased votes for opposition parties and reduced support for the government party in the
1999 parliamentary election. Adena, Enikolopov, Petrova, Santarosa, and Zhuravskaya
[2015] finds that radio controlled by Nazi Germany contributed to the domestic sup-
port for the Nazi Party and anti-Semitism. Besides, Gagliarducci, Onorato, Sobbrio,
and Tabellini [2020] shows BBC radio affected the insurgencies against the Nazi-fascist
occupation in 1943a€1945 Italy by conveying coded messages to the partisan brigades.

Second, by identifying the effect of VFC on political trust, my research adds to the
literature on trust formation. A growing body of work investigates the determinants
of trust, including individual characteristics and experiences [Alesina and La Ferrara,
2002, curriculum [Cantoni, Chen, Yang, Yuchtman, and Zhang, 2017|, cultural beliefs
[Gershman, 2016|, conflicts [Rohner, Thoenig, and Zilibotti, 2013|, and historical lega~
cies [Nunn and Wantchekon, 2011|, with both within and cross-country evidence. This
paper shows that exposure to international propaganda during the critical period of
trust formation alters the level of political trust in later adulthood. This is in line with
existing findings, showing that historical traumas can result in a long-lasting deterio-
ration in trust [Buggle, 2016, Lichter, Loffler, and Siegloch, 2021].

Third, by studying the VFC’s impact on party membership, this paper also con-
tributes to the literature on political participation in authoritarian regimes [Cantoni
et al., 2023|. Lorentzen [2013| argues that informal toleration of small-scale economic
protests can be an effective information gathering tool for authoritarian regimes. Qin,
Stromberg, and Wu [2021] examines mass communication through social media affects
protest dynamics in China. Yanagizawa-Drott [2014] shows at least 10 percent of vic-
tims Rwandan Genocide can be attributed to the effects of the radio. Ou and Xiong

[2021] also shows propaganda through radio caused higher campaigns and deaths dur-
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ing the Cultural Revolution. While in many studies, due to the media are all domestic,
the information generation and transmission process of media may be biased by social
movements or unobserved historical legacies within the regime. It is also hard to decom-
pose the estimated effects of media into publicity, propaganda, or counter-propaganda.
In this study, VFC is not controlled by CCP or located in mainland China, which can
be used to accurately identify the propaganda effect of media and avoid possible bias

due to unobserved shocks within the research regime.

2.2 Historical Background

Like many Western countries, radio entered China in the early 1920s. However,
due to limited manufacturing productivity, less than 1% of the Chinese population
owned radio receivers in 1949. To accelerate information dissemination, the Chinese
government chose to promote loudspeakers as it is much cheaper than radio receivers.
With loudspeakers only, everyone in the same region listens to the same local radio
and receives the same information. Figure 2.1 shows that there are over 100 million
loudspeakers, but radio receivers’ ownership was lower than 20 million in the early 1970s.
In 1972, the low-cost "Red Light" brand radio receiver was innovated in Shanghai.
The "Red Light" radio receiver was soon popular and helped radio receiver ownership
increase over 10 times within 15 years. In the late 1980s, almost every household has a

radio receiver that they could freely choose both domestic and foreign radios.

2.2.1 The Broadcast of VFC

Since KMT lost the Chinese Civil War and retreated to Taiwan, VFC started in
the summer of 1949 with a 4-hour daily broadcast to mainland China from 7 p.m. to

11 p.m. The original purpose of VFC is to broadcast as many channels as possible
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to counter the radio propaganda from CCP. The primary broadcast utilized a 100 kW
medium wave transmitter that could only cover Eastern China. Due to the outbreak
of the Korean War, U.S. government provided technical support to help VFC expand
its length, scope, and contents. In 1952, it reached an 11-hour daily broadcast and
broadcasted in multiple languages.? After 1954, VFC could broadcast the whole of
mainland China with short-wave transmitters.

The VFC was structured in four main sessions: (1) News bulletins broadcast eight
times in Mandarin and seven times in other languages daily, from 10 minutes to 60
minutes. The 10-minute bulletins comprise 60% Taiwan news and 40% international
news. The 30-minute and 60-minute bulletin reports news about mainland China; (2)
Publicity programs, which were 5 to 15 minutes long and broadcast at night. They not
only discuss and criticize the drawbacks of communism but also show the life of Tai-
wanese and abroad Chinese; (3) The music programs, are 15 minutes long and broadcast
between news bulletins and publicity programs. Teresa Teng’s songs were broadcast in
the 1970s and 1980s which attained high listenership in mainland China.? (4) Coded
messages, to communicate with intelligence personnel and seduce CCP soldiers to de-
fect.

While it is difficult to have a precise estimate of the audiences of VFC, several
articles and reports are suggesting that it had a relatively high credibility and a large
audience among the Chinese population in the 1970s and 1980s. Many writers docu-
mented that listening to VFC was common among youths and juveniles |[Zhong, 2008|.
In the times people has little contact with the outside world, VFC provides them with

entertainment [Wang, 2005| and uncensored news |Zhong, 2008|. The uncensored news

2Except Mandarin Chinese, VFC also broadcasts in other Chinese dialects such as Cantonese,
Hakka, and Hokkien, and other languages such as English, Japanese, and Korean.

3Without accounting for numerous pirated records in mainland China, the sales of records of Teresa
Teng are over 48 million.
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not only publicizes information to help people have a better sense of the things going
on in China and the rest of the world, but it also engages in counter-propaganda and

lowers people’s trust in the government.

2.2.2 The Ban and Lift in China

Since the CCP won the Chinese Civil War in 1949, it banned all "radios from
enemies" including VFC in mainland China. To counter the radio broadcasts from ene-
mies, the CCP broadcasted as many radios with the same frequency as possible. Hence,
when the CCP radio was at work, people who wanted to listen to the enemies’ radios
could only listen to the CCP programs or noise. Besides, listening to enemies’ radio
is related to the crimes of counter-revolution. Once individuals are found listening to
enemies’ radios or discussing the contents related to enemies’ radios, they would be put
on trial. The severe punishment is the death penalty.

In 1978, the new leader of the CCP, Deng Xiaoping, came into power. He started
a series of economic and political reforms. One of them is lifting the ban on all "ra-
dios from enemies". After 1978, the CCP stopped radio jamming and decriminalized
listening to enemies’ radio.* Given that television was expensive and many local radio
repeatedly broadcast information from People’ Daily, listening to songs of Teresa Teng
broadcasted by VFC soon became a popular form of individual entertainment. Even
though many of her songs were criticized as "spreading capitalism lifestyle" and "deca-
dent music" by CCP leaders, she was super popular and got invited many times by
China Central Television.

People can freely listen to VFC until 1989. After the Tiananmen Square Protest

in 1989, the radio jamming re-operated again. Besides, the television market expanded

4Communicating with and writing letters to enemies’ radio are still crimes of counter-revolution.
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a lot and replaced radio as the individuals’ main entertainment in the 1990s.

2.2.3 The Broadcast of Domestic Radios

Since CCP rising power, it has attached great importance to propaganda and
indoctrination. It considered radio as a powerful weapon for spreading information and
doctrine. Hu Qiaomu, Mao Zedong’s senior secretary, emphasized radio broadcasts as
an important propaganda tool and called for the establishment of a nationwide radio
network in 1950. Given Chinad€™s vast territory and underdeveloped transportation
systems, the speed and massive reach of radio made it uniquely suited to disseminating
propaganda at this time [Jan, 1967]. After realizing the huge potential of radio, the
CCP made a calculated effort to expand its listening public. From the mid-1950s,
wired loudspeakers were installed in every village throughout the country. The network
allowed the CCP to extend its reach further into the vast countryside.

Unlike in Western countries where people listened to the radio through private radio
receivers, collective listening was the general practice and was sometimes even a forced
political activity [Houn, 1957]. County radio stations controlled the local broadcast.
They relayed programs from prefectural or provincial stations and could only add local
news or local entertainment.

Figure 2.1 shows the trends of radio receivers and local loudspeakers. It is easy
to see the numbers of local loudspeakers are stable since mid-1970s. In contrast, radio
receivers ownership increased from about 20 million in 1970 to over 250 million in the

late-1980s.
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2.3 Data Sources

This analysis makes use of four main datasets at the individual level or county level.
First, the radio strength of different radios is calculated by the Voice of America Cover-
age Analysis Program (VOACAP) or Irregular Terrain Model (ITM). Second, working
sectors (Bureaucrats versus entrepreneurs) at the individual level are measured in the
micro samples of 2000-15 censuses. Third, trust to local officials and CCP membership,
as measured in the 2010 and 2012 CFPS. Fourth, the county characteristics in the 1960s
and 1970s were collected by Walder [2014]. The rest of this section describes each of

them in more detail.

2.3.1 Radio Strength

Radio Strength Prediction: Local Radios I calculate the radio strength of the
local radios in each county by using information on the transmitters’ location and
power from Liu [1964] and provincial radio broadcast gazetteers. Based on these data,
I apply ITM [Hufford, 1999] with a high-resolution geo-topographical map of China
to calculate the predicted local radio strength in 1979-89. For each county, I predict
the radio signal strength at the county seat. This method is to compute the signal
loss caused by physical distance and topography between the transmitters and radio
receivers. To account for potential endogeneity in the location of radio stations, I follow
Olken [2009] and simulate and control for the hypothetical signal quality in the absence
of any geographic obstacle.

Radio Strength Prediction: VFC and CNR The broadcasts of VFC and CNR
in China use the same technology, medium wave and short wave radio transmission,
but through different transmitters and with different frequencies. I hand collected data

on the location, frequency, and power of VFC transmitters from He et al. [2018]| and of
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CNR transmitters from provincial radio broadcast gazetteers and historical newspapers.

The medium and short wave broadcasting by the VFC and CNR made it possible
to reach thousands of kilometers away locations by exploiting the (over 50 kilometers
high) ionospheric radio propagation, which is shown in Figure 2.2. To calculate the VFC
signal strength in each mainland Chinese, I make use of the VOACAP [Lane, 2001].
Similarly to ITM, VOACAP exploits information on transmitter locations, frequency,
and power and on the latitude and longitude of the receivers. Yet, different from
local radio broadcasting, ionospheric radio propagation is not influenced by orographic
characteristics. The regional variance is heavily affected by the intersection of the
latitudes of the transmitter and receiver and the distance between the transmitter and
receiver. The latitude and distance have nonlinear relationships with radio strength.’

Affected by the ionosphere anomaly, the radio signal is poor and unstable if it is
close to the Equator or Arctic Circle. The receiving location would receive a low signal
if it is close to the transmitter, as many radio waves would be reflected back to the
ground after hundreds of kilometers. With a fixed working frequency, large changes
in ionospheric conditions may create skip zones where reception fails. On the other
hand, if the receiving location is too far away from the transmitter, the reflection of
radio waves also lowers radio strength. Moreover, the interaction between latitude and
distance induces additional heterogeneity in the reflection, and consequently in the
reception of signals across counties.

After inputting the information on VFC and CNR transmitters and other technical
settings showned in Figure 2.3, VOACAP provides a prediction of the radio strength in
terms of Signal-to-Noise Ratio (SNR), expressed in decibels. Specifically, it provides a

SGagliarducci et al. [2020] discussed the monthly variation of ionospheric radio propagation affected
by solar activity. The variation of radio strength across cohorts is too little across calendar year, so [
focus on the regional variations of short and medium wave radio broadcasting.
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predicted SNR for each BBC transmitter-frequency-power combination in each county
and month at every half hour. As the entertainment activities are usually after work
and the broadcasts of VFC and CNR are mainly at night, I use the average SNR from

17h to 24h in each county as the radio strength in analysis.

2.3.2 Outcome Variables

In this study, I focus on individuals born between 1938-1979 and aged 21-62. This
ensures that individuals in the sample completed their education and are in the labor
market.

Bureaucrats I focus on whether the individual is a bureaucrat from 0.1% ran-
dom sample of 2000 and 2010 China Censuses, and 10% random sample of 2015 1%
Population Survey (hereafter "Mini-Census"). Both Censuses and Mini-Censuses con-
tain information on demographics, residentship, housing registration (hukou), working
industry, and occupation. All the samples are representative and were collected by the
National Bureau of Statistics of China.

As the Censuses do not contain information about residentship in the adolescent
hoop, I focus on individuals who have lived in the current county since birth. There
are about 1.5 million individuals in the sample, with 600,879 individuals in the 2000
Census, 480,045 individuals in the 2010 Census, and 441,902 individuals in the 2015
Mini-Census. The working industry provides information on different public sectors.
In the data, I define an individual as a bureaucrat if she works in a government agency,
public institution, or political party agency.°The mean of bureaucrat in the sample is
1.86 p.p. which is between the share in France and in Spain.

Entrepreneurs The outcome of entrepreneurs is from the 20% random sample of

5The political party agency is funded by the government budget in China.
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the 2005 1% Population Survey, the only census contains information on entrepreneurs.
Consistently, I focus on individuals who have lived in the current county since birth.
There are 1,127,705 individuals in the sample, with 10.06 p.p. of them being en-
trepreneurs. The entrepreneurs include employers, self-employed workers, and individ-
uals who work in their family company.

Political Trust and Party Membership Individual outcomes in the trust to-
wards local public officials, CCP membership, and age of joining CCP come from the
2010 and 2012 CFPS a nationally representative dataset covering 25 provinces in China.
It is conducted by Peking University and is considered one of the most comprehensive
surveys in China. It is designed to examine social and economic changes at the indi-
vidual, family, and community levels. CFPS yields a representative sample of 95% of
Chinaa€™s population. One useful feature is the detailed information regarding the
family members of respondents (e.g. gender, education, occupation, birthplace, and
birthyear, etc.). It is a powerful dataset for studying how individual early life experi-
ences can affect their economic and political preferences and related behaviors.

The first nationwide baseline took place in 2010, with repeated surveys every two
years. Since the information on CCP membership was only included in the 2010 survey,
but questions on trust were only available from 2012, I merged the 2010 and 2012 waves
for the sample of 23,617 individuals. The mean of CCP membership is 6.6 p.p., consis-
tent with the national share of CCP members, 6 p.p., in 2010 [Ma, 2011]. Specifically,
the question of trust towards local government officials is as follows:

Question: In general, what’s your trust level towards local government officials?
Answers: from very untrustful in 0, 1, 2, ..., to very trustful in 10.

For better interpretation, I rescale the trust to 0-100 p.p. level. The mean of trust

towards local officials is 49.3 p.p. As shown in the Table 7?7, the younger cohorts have

lower party membership and lower trust towards local officials on average.
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2.4 Empirical Strategies

I begin the analysis by estimating the effects of exposure to VFC on individuals political
attitudes and job choices. I build on a large body of literature in psychology [Krosnick
and Alwin, 1989, Flanagan and Stout, 2010] and economics [Sutter and Kocher, 2007,
Bai and Wu, 2020] that documents that individualsa€™ political preferences are formed
during adolescence. That is, individuals aged 10-20 during 1979-89, are expected to be
influenced a lot by VFC.

I apply a cohort Difference-in-Differences strategy to estimate the effects of VFC
and CNR:

Yiene = a+ 1V EC, x Posty, + BoCN R, x Post;, + wX,. x Post;, 2.1)
2.1

+ (SWl * POStih + ¢c + Tlph + )\t + €icht

where Y. is the outcome of interest of individual ¢ from county ¢ born in year A and
interviewed in survey-year t; Post;, is a binary variable, which equals one if the indi-
vidual ¢ was born between 1959 and 1979; X, is a vector of historical and geographic
controls in county level; W; is a vector of individual controls; and V F'C,. and CN R, are
the corresponding radio strength of the two competing radios broadcasted from Taiwan
and from mainland China.

To account for the possibility that exposure to VFC coincided with regional eco-
nomic and political trends, which may influence individuals attitudes and job choices,
I include the prefecture-birthyear and survey-year fixed effects (n,, and \;). Finally, I
include county fixed effects (¢.). Standard errors are clustered at the county level.

The inclusion of prefecture-birthyear fixed effects implies that §; and [y are esti-
mated from changes across birth cohorts within a prefecture, as compared to changes

across the same age groups in other counties. County fixed effects absorb any county
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specific endowments, like human capitial accumulation, cultures, and institutions; that

may affect individuals’ attitudes and job choices.

2.5 Results

This section presents the main findings on how exposure to VFC broadcasts affected
individualsa€™ job choices, political trust, and CCP membership in mainland China.
The evidence shows that access to international counter-propaganda during adolescence

produced lasting changes in both economic behaviors and political attitudes.

2.5.1 Effects on Bureaucratic Employment

I begin by examining whether exposure to VFC influenced individuals’ likelihood of
becoming bureaucrats. Figures 2.4 and 2.5 illustrate clear cohort differences. For older
cohorts born between 1938 and 1958, there is no relationship between VFC signal
strength and bureaucratic employment in Figure 2.4. In contrast, for cohorts born be-
tween 1959 and 1979, who were adolescents during the period of open access to VFC,
stronger VFC exposure is associated with a lower likelihood of working as a bureaucrat
in Figure 2.5.

Table 2.1 quantifies the above pattern with cohort difference-in-differences estima-
tions. In Column 6, one standard deviation increase in VFC signal strength during
adolescence reduces the probability of becoming a bureaucrat by 0.283 p.p., relative
to a baseline mean of 2.31 p.p. This effect corresponds to a substantial 12% decline
relative to the mean. Meanwhile, exposure to CNR, the domestic propaganda outlet,
increases the probability of bureaucratic employment, reinforcing the ideological com-
petition between the two broadcasters.

I further show that the negative impact of VFC exposure is robust across different
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census waves (2000, 2010, and 2015). Although point estimates vary slightly in Table
2.2, the pattern remains consistent across time, suggesting long-term effects on occu-
pational choices. Figure 2.6 plots cohort-by-cohort estimates of VFC and CNR effects.
Consistent with the identification strategy, the effects only emerge for cohorts reaching
adolescence after the decriminalization of foreign radio listening in 1979-89, and there

are no significant differences across older cohorts.

2.5.2 Effects on Entrepreneurship

Next, I study whether reduced bureaucratic employment was accompanied by greater
entrepreneurial activity. Table 2.3 shows that stronger VFC exposure significantly
increases the probability of becoming an entrepreneur. One standard deviation increase
in VFC signal strength raises entrepreneurship rates by approximately 0.284 p.p. In
contrast, exposure to CNR has negative but insignificant effect on entrepreneurship.
This asymmetry suggests that VFC not only discouraged public-sector careers but
also encouraged individuals to pursue private economic ventures and self-employment,
fostering a more independent and market-oriented mindset.

Similarly, I show that these effects are concentrated among cohorts exposed to
VFC during adolescence in Figure 2.7, while no comparable trends are observed among

older cohorts.

2.5.3 Mechanisms

The empirical finding show that VFC propaganda push many individuals away
from bureaucracy and start their own business. These are consistent with the goals and
context of VFC — anti-communism through advocating the goodness of free market.

To investigate the mechanism behind these findings, I focus on the political channel by
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looking at individual political trust and CCP membership.

Political Trust

As most of Chinese government officials are CCP members and the anti-communism
context in VFC, it is natural to expect that individuals with better VFC exposure have
lower trust to local government. Table 2.4 shows that individuals exposed to stronger
VFC signals during adolescence report significantly lower trust in local government
officials. A one standard deviation increase in VFC strength reduces trust scores by
approximately 1.10 percentage points. Exposure to domestic CNR broadcasts, by con-
trast, does not have a statistically significant effect on political trust. These results
are consistent with the objectives of VFC programming, which sought to undermine
confidence in CCP governance by presenting alternative information and critical per-

spectives.

CCP Membership

In the end, I examine how VFC exposure influenced formal political participation. Ta-
ble 2.5 reports that a one standard deviation increase in VFC signal strength during
adolescence reduces the probability of Chinese Communist Party (CCP) membership
by about 0.77 p.p., representing a sizable 11% decline. Once again, CNR exposure has
no significant counteracting effect on CCP membership.

Taken together, these results suggest that adolescent exposure to international
counter-propaganda had persistent effects on political trust, party alignment, and eco-

nomic life choices well into adulthood.
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2.6 Conclusion

This paper investigates the impact of international counter-propaganda on political
attitudes and economic behaviors in an authoritarian context. Leveraging the decrim-
inalization of foreign radio listening in mainland China between 1979 and 1989, and
exploiting geographic variation in the strength of VFC broadcasts, I provide evidence
that exposure to external media during adolescence had persistent effects on individu-
alsa€™ job choices, political trust, and party membership.

The findings reveal that greater exposure to VFC broadcasts significantly reduced
the likelihood of becoming a bureaucrat and increased entrepreneurial activity. VFC
exposure also led to lower levels of trust in local government officials and a lower prob-
ability of CCP membership in adulthood. In contrast, domestic propaganda from CNR
did not produce significant countervailing effects on political trust or party membership,
underscoring the distinct influence of external media narratives.

This study contributes to several strands of literature. First, it adds to the growing
body of work on the political effects of media by showing that international broadcast-
ing can successfully counteract domestic propaganda, even under strict authoritarian
control. Second, it complements research on trust formation, demonstrating that ado-
lescent exposure to alternative information sources can have long-lasting consequences
for political beliefs. Third, it offers new insights into political participation under auto-
cratic regimes, highlighting how external ideological competition can shape individual
political behavior independently of internal regime dynamics.

More broadly, the results underscore the critical role of media competition in shap-
ing political and economic outcomes. In environments where access to information is
restricted, even a small opening for alternative narratives can have enduring and trans-

formative effects.
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Figure 2.1: Trends of Radio Receivers and Loudspeakers
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Figure 2.3: Operation Interface of VOACAP
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Figure 2.7: The Dynamic Effects of VFC and CNR on Entreprenuearship
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Table 2.1: The Effects of VFC and CNR on Bureaucratic Employment

Dependent Variable Bureaucratic Employment = 100
O ) (4) ) ©)
VFC X Post -0.132%*%  -0.149%*  -0.164** -0.309%** -0.246%**  -0.283***
(0.062)  (0.068)  (0.067) (0.089) (0.084) (0.105)
CNR X Post 0.234%**  (.203** 0.178*
(0.087) (0.083) (0.105)
County FEs Yes Yes Yes Yes Yes Yes
Prefecture-birthyear FEs Yes Yes Yes Yes Yes Yes
Geographic controls x Post No Yes Yes Yes Yes Yes
Historical controls x Post No No Yes Yes Yes Yes
Individual controls No No No No Yes Yes
Conditional on employment No No No No No Yes
# of Counties 2,867 2,867 2,867 2,867 2,867 2,867
# of Birthyear 42 42 42 42 42 42
# of Observations 1523123 1523123 1523123 1523123 1523123 1228083
Outcome mean (p.p.) 1.863 1.863 1.863 1.863 1.863 2.310
VFC s.d. 5.12 5.12 5.12 5.12 5.12 5.12

Notes: This table reports OLS coefficients from regressing Bureaucrat indicator on the VFC
X Post and CNR X Post. The specification includes county fixed effects, prefecture-birthyear
fixed effects, and a set of historical controls, as well as a series of geographic characteristics and
individual controls. Geographic characteristics: logged distance to Taipei, latitude, and longitude.
Historical controls: population density in 1964, share of cadres in 1965, share of non-agricultural
employment in 1965, share of victims in the Cultural Revolution, and Hakka area. Individual
controls: sex, Han ethnic, and years of schooling. Standard errors are all clustered at the county

level.

% Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 1

percent level.
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Table 2.2: The Effects of VFC and CNR on Bureaucratic Employment in Different

Censuses
Dependent Variable Bureaucratic Employment = 100
Census Sample All 2000 2010 2015
(1) (2) (3) (4)
VFC X Post -0.309***  _0.279** -0.250* -0.320**
(0.089) (0.123)  (0.138)  (0.138)
CNR X Post 0.234*** 0.130 0.160 0.242**

(0.087)  (0.110) (0.146)  (0.121)

# of Counties 2,867 2,867 2,769 2,790
# of Birthyear 42 42 32 27
# of Observations 1523123 600879 480045 441902

Outcome mean (p.p.) 1.863 1.745 1.982 1.893
VFC s.d. 5.12 5.12 5.15 5.13
Notes: This table reports OLS coefficients from regressing Bu-
reaucrat indicator on the VFC X Post and CNR X Post in dif-
ferent census samples. The baseline controls are all included in
every column. Standard errors are all clustered at the county
level.

*k* Significant at the 1 percent level. ** Significant at the 5
percent level. * Significant at the 1 percent level.
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Table 2.3: The Effects of VFC and CNR on Entrepreneur

Dependent Variable

VEFC X Post

CNR X Post

Prefecture FEs
Province-birthyear FEs

Geographic controls x Post
Historical controls x Post

# of Prefectures
# of Birthyear
# of Observations

Outcome mean (p.p.)
VEC s.d.

Entrepreneur = 100

(1)

(2)

(3)

(4)

0.151%*
(0.072)

Yes
Yes

No
No

315
37
906122

12.521
5.58

0.153*
(0.092)

Yes
Yes

Yes
No

315
37
906122

12.521
5.58

0.166**
(0.087)

Yes
Yes

Yes
Yes

315
37
906122

12.521
2.58

0.284**
(0.116)
-0.155
(0.124)

Yes
Yes

Yes
Yes

315
37
906122

12.521
5.58

Notes: This table reports OLS coefficients from regressing En-
trepreneur indicator on the VFC X Post and CNR X Post in
2005 census. The specification includes prefecture fixed effects,
province-birthyear fixed effects, and a set of historical controls,
as well as a series of geographic characteristics and individual
controls. Geographic characteristics: logged distance to Taipei,
latitude, and longitude. Historical controls: population density
in 1964, share of cadres in 1965, share of non-agricultural em-
ployment in 1965, share of victims in the Cultural Revolution,
and Hakka area. Standard errors are all clustered at the prefec-

ture level.

kX Significant at the 1 percent level. ** Significant at the 5
percent level. * Significant at the 1 percent level.
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Table 2.4: The Effects of VFC and CNR on Political Trust

Dependent Variable

Trust to Cadres == 100

(1)

(2)

(3)

(4)

VFC X Post -0.42%*
(0.21)
CNR X Post
County FEs Yes
Province-birthyear FEs Yes
Geographic controls x Post No
Historical controls x Post No
# of Counties 159
# of Birthyear 42
# of Observations 22159
Outcome mean (p.p.) 49.293
VFC s.d. 3.38

-0.96% %+
(0.30)

Yes
Yes
Yes
No

159
42

22159
49.293
3.38

_1.03%*
(0.31)

Yes
Yes
Yes
Yes

159
42

22159
49.293
3.38

S1.10%
(0.41)
0.18
(0.48)

Yes
Yes
Yes
Yes

159
42
22159
49.293
3.38

Notes: This table reports OLS coefficients from regressing Trust to Cadres
on the VFC X Post and CNR X Post in the 2012 China Family Panel
Survey. The specification includes county fixed effects, province-birthyear
fixed effects, and a set of historical controls, as well as a series of geographic
characteristics and individual controls. Geographic characteristics: logged
distance to Taipei, latitude, and longitude. Historical controls: population
density in 1964, share of cadres in 1965, share of non-agricultural employ-
ment in 1965, share of victims in the Cultural Revolution, and Hakka area.

Standard errors are all clustered at the county level.
K Significant at the 1 percent level. ** Significant at the 5 percent level.

* Significant at the 1 percent level.
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Table 2.5: The Effects of VFC and CNR on Party Membership

Dependent Variable CCP Member = 100
(1) (2) (3) (4)
VFC X Post -0.23  -0.60** -0.58** -0.77**
(0.22) (0.29) (0.29) (0.32)
CNR X Post 0.43
(0.40)
County FEs Yes Yes Yes Yes
Province-birthyear FEs Yes Yes Yes Yes
Geographic controls x Post ~ No Yes Yes Yes
Historical controls x Post No No Yes Yes
# of Counties 159 159 159 159
# of Birthyear 42 42 42 42
# of Observations 23617 23617 23617 23617
Outcome mean (p.p.) 6.652  6.652  6.652 6.652
VFC s.d. 3.36 3.36 3.36 3.36

Notes: This table reports OLS coefficients from regressing Party
Member indicator on the VFC X Post and CNR X Post in the
2012 China Family Panel Survey. The specification includes
county fixed effects, province-birthyear fixed effects, and a set
of historical controls, as well as a series of geographic character-
istics and individual controls. Geographic characteristics: logged
distance to Taipei, latitude, and longitude. Historical controls:
population density in 1964, share of cadres in 1965, share of non-
agricultural employment in 1965, share of victims in the Cultural
Revolution, and Hakka area. Standard errors are all clustered at
the county level.

*** Significant at the 1 percent level. ** Significant at the 5
percent level. * Significant at the 1 percent level.
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Chapter 3

The Economic Determinants of Taiwanese Support for
Reunification with Mainland China (With Nancy
Qian and Marco Tabellini)

3.1 Introduction

The relationship between economic growth and democratization is a central ques-
tion in political economy. Modernization theory famously argues that economic de-
velopment promotes the development of democratic institutions and demand for civil
liberties (e.g., [Lipset, 1959]).! This is particularly true if economic growth encourages
the growth of an educated middle class because schools instill civil values and teach
skills like reading and writing and critical thinking that facilitate democracies by in-
creasing political participation and social capital [Glaeser et al., 2007, Larreguy and
Liu, 2024|. Thus, educated individuals may value democracy more and be less willing
to forgo elections or civil liberties in exchange for economic growth. This theory is
motivated by the historical experiences of Western democracies. However, it does not

explain the recent experiences of countries such as China, Singapore and Saudi Ara-

IBarro [1999] finds a positive cross-country relationships between income an democracy.
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bia that experienced economic growth with little movement towards democratizing; or,
the recent cross-country panel data, in which there is no relationship between income
growth and democracy [Acemoglu et al., 2008|.

In an attempt to explain the latter phenomenon, this paper hypothesizes that eco-
nomic growth in autocratic regimes might increase support or tolerance for the regime,
and whether the educated population tolerate more or less autocracy will depend not
just on civic education, but also on whether economic growth benefits the educated
more or less. To the best of our knowledge, we are the first to provide evidence on this
point with systematic empirical evidence.

The main empirical challenge for our study is the difficulty of measuring citizens’
preferences in non-democracies. The usual ways of measuring support for the regime
by observing voting behavior or soliciting preferences in surveys are unavailable in au-
tocracies, where there are no free elections and survey respondents may be reluctant to
provide sincere responses. We address this difficulty by taking advantage of the unique
institutional arrangement of mainland China and Taiwan. Taiwan is a democracy that
is de facto politically and economically autonomous from mainland China, which is
openly autocratic and rejects Western-style democracy. Whether Taiwan should re-
unify with the mainland, maintain status quo, or become officially independent has
always been a key issue for its electorate. Reunification means full political and eco-
nomic integration under the Beijing-run system. Thus, we can assume that support for
reunification implies that an individual is willing to accept Beijing’s autocratic system
in place of Taipei’s democratic system. It follow that we can test our hypothesis by
studying the relationship between mainland Chinese economic growth and Taiwanese
support for reunification.

This study uses detailed individual-level data from the Taiwanese Social Change

Survey (TSCS), which is a nationally representative repeated cross section from 1995

96



to 2022. It includes information about political preferences (e.g., support for reuni-
fication), educational attainment, income, and many other variables. We estimate a
heterogeneous treatment effects model by examining the interaction effect of mainland
growth and individual education on an individual’s political preferences. The baseline
specification controls for the uninteracted education term and other individual char-
acteristics, town fixed effects, and linear and quadratic time trends. The town fixed
effects control for time invariant differences across locations such as geography, and
time trends control for secular changes over time such as the steady and gradual de-
mocratization and liberalization of Taiwan. The identification assumption is that there
are no unobserved variables that can affect political preferences and are correlated with
mainland growth and education of the Taiwanese citizen. In the paper, we will present
many robustness checks after the main result.

The first outcome we examine is support for reunification. 12.2% of survey re-
spondents support reunification, while 54% support the status quo of “One China with
respective interpretations” and 23.5% support official independence.? We find that rel-
atively uneducated individuals (with educational attainment of less than high school)
become less supportive of reunification when mainland China grows faster. But for
educated individuals (with educational attainment of high school or higher), mainland
growth increases support for reunification. The results are statistically similar between
“local” Taiwanese (benshengren), who have no ancestry to the Kuomintang (KMT) di-
aspora from the mainland in the 1940s and 50s, and the “migrants” (waishengren), who

3

are descended from the KMT diaspora.” The change in support for reunification is

mainly driven by a change in support for the status quo for migrants and by a change

210.3% support an unspecificed residual category “other”.
30ver one million individuals moved from mainland China to Taiwan during and immediately after
the Chinese Civil War (1945-1949). We discuss this in the Background Section.
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in support for independence for locals. These results are consistent with the fact that
on average, only 10.5% of migrants support independence while 25.3% of locals support
independence.

Next, we explore the mechanisms. There are two complementary mechanisms for
our findings. The first is economic: mainland growth can have heterogeneous economic
effects on Taiwanese according to their level of education. Taiwan (2024 per capita
GDP $34,059) is on average much more economically developed than mainland China
(2024 per capita GDP $13,306). Cross-strait economic engagement has been known
to benefit educated and skilled Taiwanese workers, who are in high demand on the
mainland, while uneducated and low-skilled Taiwanese workers have been concerned
about competition with the large low skilled mainland labor force.* We investigate
the role of the economic channel by examining individual income and the probability
of having lived or worked on the mainland as dependent variables. The estimates are
similar to those for reunification in both cases. Mainland growth is negatively associated
with income and the probability of having lived or worked in the mainland in the past
three years for uneducated Taiwanese workers and positively associated for educated
workers. The estimate for having visited or lived on the mainland for uneducated
Taiwanese is statistically insignificant. Nevertheless, these results are consistent with
the hypothesis that the economic opportunities that mainland economic growth creates
increases support for reunification.

Consistent with the role that economics play in driving the main results, we also
find that when the mainland economy growth rate is higher, educated Taiwanese are
more likely to state that economics is the primary issue for Taiwan, while uneducated

Taiwanese are more likely to state that geopolitics is the primary issue for Taiwan.

4To protect the benefits of framers, Taiwan ban lots of agricultural imports from mainland China.
See report from Ministry of Agriculture, Taiwan.
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Second, mainland growth can increase support for reunification even if it has
no implication for Taiwanese income. Historians such as Hobsbawn [1990] have long
pointed out that schools encourage nationalism by teaching common histories and lan-
guages, and emphasizing cultural similarities and (real and imagined) shared ancestries
[Bandiera et al., 2019, Bazzi et al., 2020]. If educated Taiwanese hold a higher value
for being part of a wealthier and more powerful unified China, then they may be more
persuadable of the advantages of an autocracy. We investigate this “indoctrination”
channel in two ways. One way is to exploit the changes in ideology due to liberal-
ization of education in Taiwan. Prior to the late 1980s, school curricula emphasized
mainland Chinese culture and history at the exclusion of local history. Starting in the
late 1980s, the curricula broadened to include discussion of both mainland and local
Taiwanese history and culture. If pro-One China indoctrination drives the results, we
should see stronger effects for older cohorts who were educated in the first system. In-
stead, we find that the estimates are similar across cohorts. Another way to investigate
the indoctrination channel is to examine identity — whether an individual self-identifies
as “Chinese” — as the outcome variable. We find that mainland growth increases the
probability that Taiwanese of all education levels identify as Chinese, but the increase
is more pronounced for the educated. While these patterns may explain why mainland
growth increases support for reunification amongst the more educated Taiwanese, they
cannot explain why mainland growth reduces support for reunification amongst unedu-
cated Taiwanese. Thus, we conclude that the indoctrination mechanism plays a limited
role in explaining the main results.

The main concern for the causal interpretation of our estimates is omitted variables.
For example, mainland economic growth can be correlated with growth in Taiwan or
its other large trading partners — the U.S. and Japan. In this case, our estimates would

be spurious. To address this potential issue, we additionally control for the economic
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growth of Taiwan, the U.S. and Japan, each interacted with education. The estimates
for mainland growth and its interaction with education are robust to the additional
controls. Moreover, the growth of Taiwan and its other large tradition partners do not
have the same effect on reunification. In the paper, we also demonstrate that results
are robust to many additional concerns, and different standard error estimations.

Finally, we ask whether survey responses translate to real-world political behavior.
For this, we examine voting data. The cross-strait relationship is the divisive issue for
the two main political parties of Taiwan. The Kuomintang (KMT) has always advocated
for the “One China” policy. Until recently, this meant reunification with the KMT at
the head of China. As this possibility has diminished, it came to mean maintaining the
status quo. The Democratic Progressive Party (DPP), a Taiwanese nationalist party,
advocates for official independence. Voting data for all presidential and legislative
elections between 1995 and 2024 are available at the township and election year level
(there are 346 townships). We construct a township-level panel and examine vote
shares for KMT and DDP as a function of mainland economic growth and the average
education of each township in 1990. The estimates are consistent with the estimates
of survey responses regarding reunification. They suggest that survey responses are
consistent with political behavior with the caveat that voting for KMT includes both
support for reunification from support for the status quo.

The results of this paper provide novel and rigorous evidence that individuals who
have grown up in a high-income stable and functional liberal democracy are willing to
tolerate an autocratic government in exchange for economic growth. They imply that
people will support the regime that provides more economic opportunities, even at the
cost of the rights that one has in a democracy. Our results do not imply that economic
growth increases support for autocracies more than for democracies.

The findings contribute to our understanding of the relationship between economic
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growth and democracy, which has been a core question in political economy. Existing
studies find that economic crises drive democratization because the state is forced to ex-
tend the franchise to obtain the support of the population [e.g., Acemoglu and Robinson,
2000], and growth is on average higher in democracies [Acemoglu et al., 2019, Papaioan-
nou and Siourounis, 2008, e.g.,|. In contrast, Alsan et al. [2023] shows disadvantaged
citizens are less willing to sacrifice their civil liberties for health security during the
COVID-19 pandemic. Recent studies such as Besley and Persson [2019] and Persson
and Tabellini [2009] have also provided theoretical treatments of the long-run dynamic
relationship between democracy and growth.

This study is organized as follows. Section 3.2 discusses the background. Section
3.4 describes the data. Section 3.5 presents the empirical results. Section 3.6 offers

concluding remarks.

3.2 Background

3.2.1 Taiwanese Politics and Economics

After the KMT lost a bitterly fought Civil War against the Chinese Communist
Party (CCP), 1945-1949, it was exiled to Taiwan. From there, the Republic of China
(ROC), was internationally recognized as the legitimate Chinese government for most
of the Cold War. The KMT imposed martial law and repressed all political opposition
until 1987.

Both international and domestic politics began to change in the 1970s. On the in-
ternational front, the United Nations recognized mainland China, the People’s Republic
of China (PRC), as the legitimate China starting in 1971. Today, there is officially “One

China” with two autonomous political and economic entities on the two sides of the
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strait. On both sides of the strait, the KMT and the CCP advocate for “One China”
with their own party in charge. Other countries support this nuanced arrangement with
a policy of “strategic ambiguity”.

Domestically, Taiwan underwent a major political change after the death of its
founding dictator, the Generalissimo Chang Kai Chek. His son and political successor,
Chiang Ching-kuo, allowed Taiwan to gradually liberalize. And, his appointed succes-
sor, Lee Teng-hui, held Taiwan’s first democratic and direct election for the unicameral
legislature, the Legislative Yuan, in 1992. In 1996, Taiwan held its first democratic
presidential election and Lee Teng-hui was re-elected to office. Taiwan elected its first
(non-KMT) DPP president, Chen Shui-bian, to office in 2000.

The main political issue for Taiwan is the cross-strait relationship. Part of the
concern is political. Mainland China is an autocracy while Taiwan is a liberal democ-
racy. Part of it is economic. Mainland China is the largest trade partner of Taiwan for
decades. Reunification implies both political and economic integration.

Taiwan is much richer than mainland China. Average 2024 income in Taiwan was
around $34,059 as opposed to $13,306 in mainland China. During the years of mainland
China’s rapid economic growth, Taiwan became a source of high-skilled talent and
worked in or with the mainland in manufacturing, services (e.g., restaurants, hotels) and
more recently, high-tech. China became an important market for Taiwanese products
and services and a source of raw materials for Taiwan. Today, the mainland (including
Hong Kong after 1997) is Taiwan’s largest trading partner for imports and exports.

Under the current status quo, Taiwan and the mainland engage in economic and
cultural exchange. But there are important restrictions. For example, migration from
the mainland to Taiwan is limited. This is partly motivated by the concern than that
a large influx of unskilled workers from the mainland would reduce wages for unskilled

Taiwanese. Similarly, Taiwan restricts the import of agricultural products from the
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mainland to Taiwan. To protect technology advantages and local labor markets, Taiwan

also scans and limits the bilateral investments.

3.2.2 Salience of Mainland Economic Growth in Taiwan

The geographic, cultural and linguistic proximity between Taiwan and the main-
land means that there are few barriers to information in our study period. Taiwan has
23.4 million residents. As shown in Figure 3.1, the island is only 126 km away from the
mainland and the shores are often visible across the strait. All those living in Taiwan
and the mainland today are native speakers of Mandarin Chinese (the official dialect),
which has been the only language taught in schools since 1945 on both sides of the
strait.’

Mainland economic growth is a popular topic in Taiwanese media outlets. Major
outlets usually report Chinese quarterly growth rates the same day or one day after they
are released in Beijing, which is usually followed by extensive discussions and analyses
by pundits and economists. Taiwanese can also access some radio broadcasts, and in
more recent years, internet and social media, directly from the mainland.

The school curricula of Taiwan liberalized in the late 1980s. In 1949, the KMT
banned local dialects and the teaching of local histories at school and forced all children
to learn Mandarin and study a common Chinese history focused on the mainland.
Starting in the late 1980s, the curricula was liberalized to allow more prominence to
Taiwanese local culture and history, though Mandarin is still the national language for
education and official business. Starting in the 1990s, the curricula was intentionally

adapted to emphasize democracy and civil values. However, the effects of curriculum

5The writing system differs slightly. Taiwan (and Hong Kong) uses traditional characters and
teaches phonetics with the Wage-Giles system. Mainland China uses simplified characters and teaches
phones with the pinyin system. Traditional and simplified characters are mostly mutually understand-
able.
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reforms are mixed: Chen et al. [2023| shows the 1997 reform enhanced the individuals’
natiaonal identity as exclusively Taiwanese but Hong and Lyu [2025] documents the
2006 reform increase the likelihood of holding dual national identity — both Chinese
and Taiwanese.

Note that the Taiwanese electorate is not directly influenced by the mainland
because it is very difficult to become a citizen of the ROC. Usually, the only pathway
is via marriages with a Taiwanese citizen and waiting for six years or more, and there
are very few political asylum cases.%

Mainland China is controlled by the CCP, which is openly autocratic and has
repeatedly openly rejected the notion of democratization. Our study assume that Tai-

wanese are aware of this fact and that when they support reunification, they understand

that it means transitioning from a democratic to an autocratic regime.

6 According to National Immigration Agency in Taiwan, 252,235 mainland Chinese immigrated to
Taiwan through marriage during 1987-2023. Less than half of them attain citizenship in Taiwan.
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Figure 3.1: The Location of Taiwan

MAINLAND
CHINA

Note: The map shows the location of Taiwan. Taiwan is in the east of Mainland China, the southwest of Japan,
and the north of Philippine. The closest distance between Taiwan island and Mainland China is 126 km. The map
is generated by Sora powered by OpenAl.
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3.3 Conceptual Framework

3.3.1 Mainland Growth and Reunification

Taiwanese support for reunification with the mainland is increasing in the benefits
and decreasing in the costs of reunification, which can be economic and non-economic.
Full economic integration with the mainland will create economic costs and benefits
that will differ across people. Reunification is expected to increase cross-strait economic
integration and expand access to the Chinese market, particularly in high value-added
sectors such as advanced manufacturing, finance, and technology.

Theoretical and empirical work on trade liberalization suggests that integration
with a large, lower-wage economy like China increases relative demand for high-skilled
labor in the more developed economy, as comparative advantage shifts toward skill-
intensive exports [Burstein and Vogel, 2017, Autor et al., 2013]. This channel is partic-
ularly relevant for Taiwan, where educated workers are concentrated in export-oriented
sectors that already rely heavily on cross-strait supply chains. Reunification could also
lower institutional and regulatory barriers to migration, allowing Taiwanese profession-
als to access high-paying labor markets in the mainlanda€™s largest cities. Together,
these factors imply that the economic gains from reunification would disproportionately
benefit the educated, who are better positioned to respond to increased labor demand
and mobility opportunities.

Reunification with the mainland would reduce the barriers currently limiting these
channels. It would eliminate restrictions on the migration of labor and capital, expand
access to Chinese consumer and input markets, and likely harmonize regulations that
currently constrain firm-level cross-strait operations. These changes would increase the

salience of economic considerations in shaping Taiwanese attitudes toward reunification,
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particularly among those with higher levels of education.

In principle, economic integration can hurt businesses and workers in sectors that
are relatively less productive than their mainland counterparts (e.g., low skilled labor
and labor-intensive sectors). In practice, this is unlikely to be quantitatively important
for Taiwanese voters because Taiwan suffers from a labor shortage and relies on short-
term migrant workers for most labor-intensive work [National Development Council,
2019].

Beyond economics, being part of a larger economy may also come with more eco-
nomic and geopolitical prestige, which can be valuable to some. The main political
cost of reunification is the lost of having a say in policies. Part of the loss would have
occurred even if the mainland is a democracy simply because the Taiwanese would be-
come a small part of a much larger country. But the fact that the mainland is not a
democracy makes the loss complete. In addition to losing elections, the Taiwanese will
have to accept many mainland laws such as state control of the media, limited freedoms
of religion and other civil liberties that were introduced in Taiwan in the 1980s and 90s.

Mainland economic growth is likely to increase the economic benefits as well as
the perceived prestige from reunification. It can also increase the political costs of
reunification if Taiwanese perceive a richer mainland government to be more autocratic.”
Given the advantages of Taiwan in high-value added industries which benefits a lot from
the trade with mainland China, we expect the individuals who have better education

should support reunification more when they can enjoy more benefits from the mainland

China.

"Economic growth can increase government revenues and allow the state to centralize and invest in
more direct control [Martinez-Bravo et al., 2022] or state surveillance [Beraja et al., 2023].
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3.3.2 Heterogeneous Treatment Effects

The empirical analysis asks how mainland economic growth affects Taiwanese sup-
port for reunification with the mainland, and whether this differs for individuals with
various education attainment that have different economic benefits from the mainland.

The parsimonious baseline equation can be written as the following.

Yijt = o + Bgrowth, x edu; + ygrowth, + ¢edu; + X; + 6, + 0, + €1 (3.1)

Outcome y of individual ¢ lives township j in year ¢ is a function of: the inter-
action of mainland GDP growth rate per capita, growth,, and the years of education
attainment of ¢ , edu;; the uninteracted mainland growth rate per capita, individual
controls, X;, township fixed effects, J; and linear and quadratic time trends, ;. The
individual controls X, includes age, age squared, sex, and marriage. The township
is the smallest administrative unit in Taiwan and the level for which we have voting
data. Figure 3.2 presents the administrative divisions of Taiwan, the grey lines show
the township boundaries and the black lines show the county boundaries. All standard
errors are clustered at the township level. We will later show that the results are robust
to alternative methods of estimating the errors.

We are interested in § and ~. [ is literally the relationship between mainland
growth and support for reunification or other outcomes for an uneducated individual.
Since the average and + is the differential effect of education attainment, then we can
explore the trade off between democracy and economic benefits, and attain a break-even

point of education attainment with 5 and ~.
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Figure 3.2: The Administrative Division in Taiwan

Taiwan Map

The boundaries of counties and towns are shown
Note: The map shows the administrative division of Taiwan. The area with black boundary is a county.
The area with grey boundary is a town. Towns are within county. The capital of Taiwan, Taipei, is in the

north part of Taiwan island.
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3.4 Data

3.4.1 Support for Reunification and Voting

The outcome variables in our analyses come from three sources, TSCS, Taiwan’s
Election and Democratization Study (TEDS), and voting data provided by the Central

Election Commission.

TSCS

The first data source is the TSCS for the years 1995 to 2022. The surveys are
jointly collected by Academia Sinica and the Institute of Sociology and the Center for
Survey Research in Taiwan. They are nationally representative in-person interviews
conducted every year on a repeated cross-section of individuals.® Each wave samples
around 0.14€° of the population. The baseline sample includes 22,107 individuals
surveyed in year 1995, 1998, 2000, 2003-5, 2010, 2012-14, 2016, 2020; in the 220 towns.
The individuals who were not surveyed questions about reunification are excluded from
the sample.

The main outcomes of interest in our analysis are individuals’ attitudes on support
reunification with the mainland, status quo, independence or “others”; and individuals’
national identity: Chinese, Taiwanese or “others”. Both attitudes and national identities
are all dummy variables. We also look at the individual income. Individual income is
reported in the intervals in TSCS. To make the income is comparable across years, we
use the mean of intervals and inflation rate in the survey year to construct the “real
individual income”.

Besides, The data includes information on ancestry — whether he or she has a

8The questions surveyed differ every year. Many of the surveys are not included for the lack of
outcome of interest.
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parent with ancestry from the KMT disapora (waishengren). We will code anyone
who has one or more parent who is a “migrant”, and all others as “locals”. For young
respondents, this means that migrants include those with at least one grandparent from
the mainland. For middle age respondents, this includes those with at least one parent
from the mainland. There are a few older respondents who came from the mainland as
children. For younger respondents, it is possible to measure ancestry with error if their

parents have mixed ancestry.

TEDS

The second data source is the TEDS from 2001 to 2020. TEDS was initiated
by National Chengchi University and supported by National Science and Techology
Council, Taiwan. Similar to TSCS, TEDS is a nationally representative survey repeated
every year. Each wave samples 0.05-0.14€° of the population. Unlike TSCS conducts
fully on-site interviews, around half of the interviews in TEDS are conducted through
phone or internet. To avoid survey bias, we only use limited outcome variables from
TEDS which in lack in TSCS to complement the analysis.

We focus on the individuals’ visits and stays in mainland China and their primary
issue facing Taiwan. The individuals’ visits and stays in mainland China is a dummy
variable, which equals to one if 1) whether visited mainland China in the last three
years, or 2) have stayed or have family stay in mainland China for months now. The
primary issue is an open question, individuals can write down anything they concern.
We look at the key words and abstract the issues of “Economy” and “Geopolitics” out
of the primary issue. The primary issue is “Economy” if it is related to economic
development and “Geopolitics” if it is about the political issues related to Taiwan and

other regimes.”

9The "Primary Issue: Economy" are the issues with words: "Economy", "Finance", "Investment",
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Figure 3.3: The Average Years of Schooling in 1990

Note: The map shows the town-level average years of schooling in 1990. The data is generated by the full

sample of 1990 Census. The black line is county boundary.

Voting Data

The third is the voting data from all presidential and legislative elections provided
by the Central Election Commission. We will refer to this as the election data in
the paper. It includes voting and turnout at the township level for all eight direct
democratic presidential elections (every four years from 1996 until 2024), and the nine
direct Legislative Yuan (the unicameral legislature) elections (1995-2024). There are
346 townships, which are administrative subdivisions of 21 “counties” in our sample.
19 Even though individuals can only vote in person on the election day in Taiwan, the
average turnout rate is over 70%, higher than the turnout rate of presidential elections
in the U.S. Hence, we believe the election data from Taiwan represent the political
preference of the mass population.

In empirical analysis, as the voting data is in the town-year level, we use the average
years of education attainment in 1990 instead. Figure 3.4 shows the town level years

of education attainment in 1990.

"Industry", and "Entreprenuer". The "Secondary Issue: Geopolitics" are the issues with words: "Chi-
nese Communist Party", "Mainland", "Cross-Strait", "Reunionfication", "Independence", "Military
Denfense", "Sovereignty", and "United Nation".

10Tajwan comprises 23 first-level administrative divisions in 1990. We exclude two counties, Kinmen
and Lienchiang for 1) they are super close to mainland China (the closest distance is 2 km), 2) unlike
other counties, they were not colonized by Japanese before, 3) The TSCS and TEDS did not cover the
two counties. The rest include two special municipalities (Taipei, and Kaohsiung), fourteen counties
(Taipei, Taoyuan, Kaohsiung, Hsinchu, Miaoli, Changhua, Nantou, Yunlin, Chiayi, Pingtung, Yilan,
Hualien, Taitung, Penghu, ) and five cities (Taichung, Tainan, Keelung, Hsinchu, and Chiayi) in 1990.
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3.4.2 Correlations and Descriptive Statistics

We examine the relationship between years of educational attainment and a range
of demographic characteristics and political outcomes. Table 3.1reports the results from
a series of regressions. In rows (1)—(15), we regress years of education on individual-level
covariates using the survey data, controlling for town fixed effects and weighting each
observation by the corresponding survey weight. In rows (16)—(18), we regress average
years of education in 1990 on voting outcomes at the town-year level, weighting by the
number of eligible voters in each town-year cell. Each row corresponds to a separate
regression. Column (1) reports the sample mean of the independent variable, column
(2) the standard deviation, and column (3) the estimated coefficient.

Columns (1)—(5) document that men, younger cohorts, higher-income individuals,
and those with migrant ancestry tend to have higher levels of education. In contrast,
individuals who are or have been married have lower educational attainment, consis-
tent with the fact that older cohorts—who are more likely to be married—received
less schooling on average. Taiwan implemented compulsory education in 1968, which
increased schooling levels for younger generations. Migrants have higher educational at-
tainment for historical reasons: many arrived with elite status during the KMT retreat
from the mainland and benefited from privileged access to educational and financial
resources during the Martial Law period (1949-1987).

Columns (6)—(18) explore the association between education and political atti-
tudes. A consistent pattern emerges: individuals with higher education tend to be
more favorable toward the mainland. For instance, years of education are positively
associated with identifying as 4€ceChinesed€ (column 10) and negatively associated
with identifying as A€ceExclusively Taiwanesea€ (column 11). Education is also posi-

tively correlated with support for reunification and with visits or stays in the mainland
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(columns 6 and 15).

These correlations suggest that educational attainment is systematically associ-
ated with individual characteristics and political preferences that may influence atti-
tudes toward China. Education is not randomly assigned, and is shaped by historical
and policy-driven variation. To account for this, our baseline specification controls for
demographic covariates, town fixed effects, and time trends. In addition, we address re-
maining concerns about selection by presenting sub-sample estimates by migrant status

and birth cohort.

3.4.3 Mainland Growth

Our study takes place during a period of sustained high economic growth in main-
land China. Figure 3.4 shows that annual per capita GDP growth in the mainland
averaged approximately 9%, with substantial year-to-year variation ranging from 5%
to 18% prior to the COVID-19 pandemic. Importantly, the figure also demonstrates
that growth in mainland China is not perfectly correlated with growth in Taiwan. This
mitigates concerns that our results are confounded by concurrent economic performance
in Taiwan. Over the thirty-year period of rapid growth, mainland GDP per capita in-
creased from roughly 5% of Taiwana€™s level in 1995 to approximately 40% by 2023.

Our empirical strategy exploits individual-level variation in educational attainment
and annual variation in mainland Chinad€™s per capita GDP growth. Recall that
individuals with higher levels of education are more likely to benefit from economic
engagement with the mainland. To support this premise, we examine a survey question
that asks whether the respondent has visited mainland China in the past three years or
has a family member who has stayed there. As reported in row (15) of Table 3.1, 26%

of respondents report such personal or familial exposure. Consistent with conventional
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Table 3.1: Correlations and Descriptive Statistics

Dependent Variable: Years of Education

T ©® @0

Mean Std. Dev. Coef. Std. Err. Obs
(1) Male 0.51 0.50 1.376 (0.068) 22107
(2)  Birthyear 1962.13 17.36 0.174  (0.003) 22004
(3)  Married 0.74 0.44 -3.933 (0.104) 22107
(4)  log (1 + Real Individual Income) 9.87 5.68 0.963 (0.026) 20406
(5) Migrant 0.11 0.32 1.119 (0.117) 22107
(6)  Support Reunification 0.12 0.33 0.996 (0.104) 22107
(7)  Support Status Quo 0.54 0.50 0.114 (0.094) 22107
(8)  Support Independence 0.24 0.42 0.673 (0.107) 22107
(9)  Support Others (include missing values) 0.11 0.31 -2.779 (0.179) 22107
(10) Identify as Chinese 0.39 0.49 1.136 (0.088) 20244
(11) Identify as Exclusively Taiwanese 0.58 0.49 -0.979 (0.087) 20244
(12) Identify as Others (include missing values) 0.03 0.17 -1.053 (0.246) 20244
(13) Primary Issue: Economy 0.34 0.48 0.541 (0.058) 39693
(14) Primary Issue: Geopolitics 0.12 0.33 0.946 (0.069) 39693
(15) Visited or Stayed in China 0.26 0.44 0.750 (0.076) 18394
(16) KMT Vote Share 0.42 0.13 0.388 (0.183) 5980
(17) DPP Vote Share 0.43 0.13 -1.246 (0.331) 6014
(18)  Others Vote Share 0.19 0.16 0.642 (0.173) 5147

Notes: Each row is one regression. The statistics in rows (1)-(12) is from TSCS, in rows (13)-(15) is from TEDS, in rows

(16)-(18) is from the Central Election Comission. In rows (1)-(15), observations are on the individual and year level, each

regression controls for township fixed effects. In rows (16)-(18), observations are on the town and year level, the depedent

variable is the average years of eduication in 1990. Standard errors are all clustered in the town level.
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Figure 3.4: The GDP per capita and Growth of Mainland China and Taiwan
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Note: The figure shows the GDP per capita (constant price) and the real GDP growth per capita of Mainland China and Taiwan, from
1995 to 2023. The real GDP growth per capita is in the left y-axis and the GDP per capita is in the righ y-axis.
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wisdom, the probability of having visited or lived in the mainland is significantly higher
among more educated individuals.

We also consider the possibility that Chinese economic growth is not exogenous,
and may be correlated with growth in other large economies. To address this concern,
we include annual GDP growth rates for the United States and Japan and interact
them with educational attainment. The results are robust: the effects of U.S. and
Japanese growth differ markedly from those of mainland China, and do not drive our
main findings. In subsequent sections, we further demonstrate that our results are
stable when controlling for the interaction of mainland growth with these alternative

growth measures.

3.5 Empirical Results

3.5.1 Baseline Estimates

We begin by estimating how mainland Chinese economic growth affects Taiwanese
attitudes toward reunification, the status quo, and independence. Table 3.2 reports
results from individual-level regressions using the TSCS. Panel A presents estimates of
the interaction between mainland GDP growth and individual education, as well as the
uninteracted effect of growth.

Column (1) shows that among individuals with lower educational attainment, faster
growth in mainland China is associated with a decline in support for reunification. The
negative effect is attenuated—and ultimately reversed—for more educated individuals,
who become more supportive of reunification when the mainland grows faster. Columns
(2) and (3) indicate that this pattern is largely driven by "local" Taiwanese respondents,

with weaker and more imprecise effects among migrants.
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Columns (4)—(6) use support for maintaining the status quo as the dependent
variable. The coefficients on the interaction term are again positive, and those on the
uninteracted growth term are negative, mirroring the pattern observed for reunification.
However, most estimates are statistically insignificant, with the exception of column (6),
where the interaction term is positive and significant for migrants.

Columns (7)-(9) turn to support for (formal) independence. Here, the coefficients
reveal that increases in support for reunification come largely at the expense of support
for independence. This trade-off holds for both locals and migrants. The result is consis-
tent with group-level ideological baselines: locals are more likely to favor independence,
while migrants are more inclined toward reunification. The estimates suggest that in-
dividuals with higher education in both groups can be persuaded toward reunification,
albeit from different starting points.

Columns (10)—(12) examine non-responses (i.e., those selecting a€ceothera€ or
providing no answer). The results indicate that less educated individuals are more
likely to abstain from expressing a position when mainland growth is high, while more
educated individuals are more likely to provide a definitive response.

To assess magnitudes, note that the mean probability of supporting reunification
is 12.2%, and the mean for independence is 23.5%. The coefficient estimates imply
that an increase in the mainland growth rate from 5% to 10% is associated with a
4.24 percentage point (p.p.) decrease in support for reunification among uneducated
respondents (a 34.75% decline relative to the mean), and a 2.21 p.p. increase in support
for independence (a 9.40% increase). In contrast, among individuals with a mastera€™s
degree (18 years of education), the same increase in growth is associated with a 1.79
p.p. increase in support for reunification (14.67% of the mean) and a 4.10 p.p. decrease
in support for independence (17.45% of the mean). Given that the interquartile range

of education in our sample is 7 years, and assuming a current growth rate of 5%, our
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estimates imply that individuals at the 75th percentile of education are 19% more likely
to support reunification and 10% less likely to support independence than those at the
2bth percentile.

A potential concern is that these patterns are driven non-linearly by the effects
of higher education alone. Panel B addresses this by replacing years of schooling with
a binary indicator for high school completion. The results remain robust: economic
growth increases support for reunification among the educated and reduces it among
the uneducated. Notably, the magnitude of the uninteracted growth term is smaller
in Panel B, suggesting that variation below the high school threshold—i.e., between
primary and secondary schooling—also plays a meaningful role.

Another concern is that the results reflect differential exposure to pro-One China
ideological education during the Martial Law period. To investigate this, Panel C
estimates heterogeneous effects by birth cohort, separating respondents born before
and after 1980. Since ideological curricula were removed from schools beginning in
1987, individuals born after 1980 would not have been exposed to the same political
messaging during their education. The estimates show no significant differences across
cohorts, suggesting that responsiveness to mainland growth is not driven by exposure

to indoctrination and is not limited to older generations.

3.5.2 Mechanisms

The empirical findings show that the education reshape the individual support
to reunification under fast mainland growth. This is consistent with hypothesis that
economic growth in autocratic regimes might increase support or tolerance for the
regime. To investigate the mechanisms behind these findings, we focus on the economic

channel by looking at individual incomes, visit or stay in mainland, issues salience; and
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Table 3.2: The Effects of China Growth on Support Reunification

Depedent Variables

Support Reunification Support Status Quo Support Independence Others (Undecided or Missing)
(€5) (2) (3) (4) (5) (6) () (8) 9 (10) (1) (12)
Dep. Variable Mean 0.122 0.109 0.260 0.541 0.529 0.555 0.235 0.253 0.105 0.103 0.109 0.080

A. Years of Educational Attainment

All Locals Migrants All Locals Migrants All Locals Migrants All Locals Migrants

Growth X Edu 0.067 0.064 0.011 0.044 0.033 0.236 -0.070 -0.067 -0.066 -0.040 -0.031 -0.181

(0.018)  (0.017) (0.088) (0.037)  (0.038) (0.118) (0.032)  (0.033) (0.070) (0.026)  (0.028) (0.085)
Growth -0.848 -0.816 -0.593 -0.818 -0.705 -2.806 0.441 0.412 0.356 1.225 1.109 3.043

(0.291)  (0.274) (1.207) (0.587)  (0.617) (1.656) (0.440)  (0.473) (0.819) (0.462)  (0.482) (1.278)
Edu 0.002 0.000 0.000 -0.002 -0.002 -0.015 0.006 0.008 0.004 -0.006 -0.007 0.011

(0.002)  (0.002)  (0.007)  (0.003)  (0.003)  (0.010)  (0.003)  (0.003) (0.006) (0.002)  (0.002) (0.007)
Obs. 22095 19617 2438 22095 19617 2438 22095 19617 2438 22095 19617 2438
Adj. R-sq. 0.031 0.027 0.060 0.025 0.026 0.015 0.034 0.036 0.048 0.080 0.084 0.056

B. High School Education

All Locals Migrants All Locals Migrants All Locals Migrants All Locals Migrants

Growth X High School 0.478 0.535 -0.768 0.282 0.170 2.338 -0.641 -0.681 -0.214 -0.119 -0.024 -1.356
(0.186)  (0.181) (0.907) (0.347)  (0.353) (1.091) (0.274)  (0.291) (0.629) (0.220)  (0.234) (0.745)

Growth -0.400 -0.441 0.178 -0.480 -0.419 -1.538 0.070 0.115 -0.363 0.810 0.746 1.723
(0.246)  (0.237) (0.850) (0.444)  (0.467) (1.107) (0.314)  (0.344) (0.616) (0.334)  (0.350) (0.792)

High School 0.025 0.005 0.098 -0.030 -0.030 -0.149 0.037 0.061 -0.025 -0.032 -0.035 0.077
(0.017) (0.016) (0.076) (0.031) (0.032) (0.090) (0.023) (0.025) (0.057) (0.020) (0.021) (0.063)

Obs. 22096 19618 2438 22096 19618 2438 22096 19618 2438 22096 19618 2438

Adj. R-sq. 0.032 0.027 0.061 0.025 0.026 0.015 0.035 0.035 0.050 0.073 0.076 0.053

C. All (Locals and Migrants) by Birth Cohort

All <1980  >=1980 All <1980  >=1980 All <1980 >=1980 All <1980 >=1980

Growth X Edu 0.067 0.055 0.085 0.044 0.023 0.053 -0.070 -0.027 -0.147 -0.040 -0.052 0.009
(0.018)  (0.023) (0.066) (0.037)  (0.040) (0.140) (0.032)  (0.032) (0.125) (0.026)  (0.029) (0.056)

Growth -0.848 -0.721 -1.708 -0.818 -0.525 -1.428 0.441 0.032 1.400 1.225 1.214 1.736
(0.291)  (0.318) (1.108) (0.587)  (0.628) (2.143) (0.440)  (0.466) (2.003) (0.462)  (0.486) (0.929)

Edu 0.002 0.003 -0.009 -0.002 -0.002 -0.001 0.006 0.003 0.011 -0.006 -0.004 -0.001
(0.002)  (0.002) (0.006) (0.003)  (0.003) (0.011) (0.003)  (0.003) (0.010) (0.002)  (0.003) (0.005)

Obs. 22095 18136 3954 22095 18136 3954 22095 18136 3954 22095 18136 3954

Adj. R-sq. 0.031 0.035 0.018 0.025 0.031 0.041 0.034 0.032 0.049 0.080 0.087 0.050

Notes: We use Taiwan Social Change Survey (1995-2022) in the analysis. Observations are on the individual and year level. High school education refers to
individuals who have at least high school education attainment. All regressions include town fixed effects, linear and quadratic year trends, and individual
controls (age, age squared, sex, marriage). Standard errors are clustered at the town level.
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the “indoctrination” channel by focusing on national identity.

Individual Income

The most direct way to evaluate the economic channel is to examine how mainland
Chinese growth affects Taiwanese income. Table 3.3 replicates the baseline specification
using log(1 + real individual income) as the dependent variable. Columns (1)—(3) report
results separately for the full sample, locals, and migrants. The estimates are consistent
with those in Panel A of Table 3.2: the interaction between mainland growth and
education is positive, while the uninteracted effect of mainland growth is negative across
all subsamples. This pattern implies that economic growth in the mainland increases
income for more educated individuals, but reduces income for the less educated—Ilikely
reflecting increased competition from low-skilled mainland labor.

Columns (4)—(6) include interactions between educational attainment and Tai-
wana€™s own growth rate, along with the uninteracted Taiwan growth term. In con-
trast to the effects of mainland growth, we find that income rises for both educated
and uneducated individuals when Taiwan grows faster, although the gains are larger
for the educated. These results are consistent with the view that domestic growth
raises income broadly, while growth in the mainland produces more unequal effects

that disproportionately benefit higher-skilled individuals.

Visit or Stay in Mainland

Except individual income, individuals visit and stay in mainland can reflect the eco-
nomic integration between the mainland and Taiwan. Based on 2020 China Population
Census, there are 157,886 (0.67% of Taiwan population) Taiwanese stay in mainland.

According to Ministry of the Interior, Taiwan, over 2.5 million (10.6% of Taiwan pop-
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Table 3.3: The Effect of China Growth on Income

Dep. Variable Mean

Growth X Edu

Growth

Taiwan Growth X Edu

Taiwan Growth

Edu

Obs.
Adj. R-sq.

log (1 + Real Individual Income)

(1) (2) ®3) (4) (5) (6)
All Locals  Migrants All Locals  Migrants
9.87 9.82 10.32 9.87 9.82 10.32
3.007 2.910 4.287 3.189 3.072 4.866
(0.350) (0.366)  (1.023) (0.350) (0.365)  (1.081)
-53.118 -51.395  -73.058 -54.221 -52.223  -80.873
(5.945) (6.149) (17.360) (6.020) (6.208)  (18.131)
1.080 0.928 3.165
(0.438) (0.467)  (1.098)
0.397 0.707 -17.772
(6.701) (6.845) (17.774)
-0.087  -0.083 -0.229 -0.133  -0.123 -0.387
(0.030) (0.031)  (0.093) (0.037) (0.038)  (0.120)
20406 18163 2199 20406 18163 2199
0.127 0.132 0.091 0.129 0.134 0.102

Notes: We use Taiwan Social Change Survey (1995-2022) in the analysis. Observations are on the

individual and year level. There are fewer observations as the 1998 survey did not ask questions

about income. All regressions include town fixed effects, linear and quadratic year trends, and

individual controls (age, age squared, sex, marriage). Standard errors are clustered at the town

level.
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ulation) Taiwanese visited the mainland in 2024. We present results in the Panel A
of Table 7?7, the mean of outcome is consistent with official statistics. It shows that
educated individuals are more likely to have visited or lived in the mainland when main-
land growth faster, suggesting selective migration and first-hand exposure to mainland
economic opportunities. Though the estimate of uninteracted growth is statistically
insignificant, the negative sign is consistent with estimates in support reunification and

individual income.

Primary Issues

Consistent with economic benefits drive the main results, the Panel B of Table 77
presents that educated individuals are more likely to cite the economy as Taiwana€™s
primary issue, while the uneducated are more focused on geopolitical concerns such as
sovereignty or cross-strait conflict. This suggests that the economic framing of reunifi-
cation is more salient among the educated, consistent with a utility-based re-evaluation

of regime preferences.

National Identities

One may wonder the indoctrination channel plays a key role in driving the main
results, as mainland gets stronger and have more resources in propaganda. We exam-
ine the indoctrination effect by focusing on the national identity, whether individuals
self-identify themselves as “Chinese”. Table 3.5 examines changes in national identity.
Mainland growth increases identification as Chinese and reduces identification as exclu-
sively Taiwanese, for individuals from all education levels. Even though the educated
are more responsive to the mainland growth, these identity shifts do not account for the

negative responses to growth among the uneducated. Given cohort analysis in Panel
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C of Table 3.2 also reveals no discontinuity around Taiwana€™s educational liberaliza-
tion in 1987, suggesting that ideological indoctrination has limited effects on the shift
of support reunification.

Overall, these patterns suggest that the main channel is economic benefits: edu-
cated Taiwanese perceive higher economic returns from integration and update their po-
litical preferences accordingly. Less-educated Taiwanese, by contrast, associate growth

with economic threat and respond by strengthening preferences for independence.

3.5.3 Robustness
Growth Rates of Other Countries

Another alternative interpretation is that the economic growth of any large eco-
nomic partner makes Taiwanese believe that they need to change the regime and in-
tegrate into a larger economy. Sine Taiwan is closed to the mainland China which is
also the biggest trading partner of Taiwan (30% of Taiwan’s international trade), this
means shifting towards reunification. We consider the growth effects from other top
trading partners of Taiwan, the U.S. (13%) and Japan (10%) in the analysis.

Table 3.6 further supports our interpretation by adding growth of Taiwan, U.S.,
and Japan. The effects of mainland growth are robust and consistent. Moreover,
these alternative growth measures yield coefficients that are different from mainland
growth and the interaction term with education attainment. This reinforces that the
observed effects are specific to economic growth in mainland China and are driven by

the perceived economic grains of reunification.
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Alternative Specifications

We conduct a wide range of sensitivity checks to address alternative explanations
and potential biases. Table 3.7 reports results for support for reunification, status quo,
independence, and individual income. First, we account for geographic heterogeneity
by controlling for the interaction of mainland growth with township distance to the
mainland in column (2). The distance to the mainland addresses the concern that
military threat from mainland China correlates with education as more educated people
live in the west of Taiwan, which is closer to the mainland. Next, we control for growth
interacts with urban area dummy variable in column (3). This address the concern that
the heterogeneous development across township is correlated with support reunification
and education attainment.

In the columns (4)-(6), we include some “bad controls” that may influence the
mainland growth and individuals attitudes towards reunification. DPP has a pro-
Independence and anti-One China agenda. During its incumbency, DPP not only
promotes curriculum reforms in removing context about China, but it also compete
or go against the mainland in policies and diplomacy. We control for DPP incumbency
interacts with education attaianment in column (4). As the mainland becomes wealth-
ier, it becomes more challenging for the mainland to maintain a high growth rate, due
to the diminution of the catch-up effect. In columns (5) and (6) we control for log
mainland GDP and log mainland GDP per capita interact with education attainment.
The magnitudes of estimates in support independence and individual income decrease
a lot, but the signs are still consistent with baseline estimates.

Columns (7) and (8) use alternative inference strategies. The results so far present
standard errors that are clustered at the township level. We can alternative standard

errors at the county level using wild bootstraps [Cameron et al., 2008] and estimate
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Conley [1999] spatial standard errors with a 25 km cutoff. The results remain robust,

suggesting that spatial correlation or clustering choice does not drive our findings.

3.5.4 Voting outcomes

If mainland growth shapes political preferences, it is reasonable to think it also
influence real-world political behaviors. To test this, we examine the voting outcomes
in the town-year-election level for all presidential and legislative elections from 1995
to 2024. Since 1995, there have been nine legislative (1995, 1998, 2001, 2004, 2008,
2012, 2016, 2020, and 2024) and eight presidential elections (1996, 2000, 2004, 2008,
2012, 2016, 2020, and 2024). Starting in 2004, the two types of elections are held in the
same years. Until that time, they were staggered. Taiwan has high voter participation.
Approximately 75% turnout for presidential elections and 68% turnout for legislative
elections. To be eligible to vote, a person must be a citizen of the ROC, be twenty
years or more of age, and have lived in Taiwan for no less than six consecutive months
for presidential elections and for no less than four consecutive months for legislative
elections.

KMT and DPP differences in their economic policies mirror the differences on the
One China policy. On average, the KMT favors businesses and economic integration
with the mainland. For example, KMT president Ma Ying-jeou (2008-16) advocated
for direct flights, more tourism, liberalization of investments, and in general to increase
engagement of Taiwan in global and mainland trade. The DPP usually favors labor,
less integration with the mainland and less globalization in general. For example, DPP
president Chen Shui-bian’s initial economic policy in his first term was “No Haste, Be
Patient” and imposed a 50-million investment limit from the mainland [Chiu and Law,

2017).
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The KMT advocates for closer cross-strait ties, that is voting to KMT means
support reunification or status quo; while the DPP supports official independence. The
positive correlation between KMT vote share and support reunification is plotted in
Figure 3.5.

We use a refined baseline specification 3.1 to examine whether mainland growth
affects voting outcomes in town-year-election level, and the heterogeneous effects driven
by education in township level measured in the 1990 Taiwan Census. The other con-
trols are also measured in the 1990 Taiwan Census and we interact them with mainland
growth. We present results in Table 3.8. The results closely parallel the survey find-
ings, especially for outcomes in the presidential election. Columns (1)-(3) present that
the interaction is positively associated with KMT vote share, which is consistent with
baseline estimates in support reunification. Similarly, columns (4)-(6) a negative as-
sociation for the DPP, consistently with baseline estimates in support independence.
These patterns are robust to different definitions of education, average years of school-
ing and high school education share. Columns (7)—(9) show no consistent effects for
other parties vote shares, suggesting the shift of voting mainly occurs between KMT
and DPP.

To interpret the estimates, note that the mean of KMT (resp. DPP) vote share
is 0.419 (resp. 0.426), with inter-quartile range of average years of schooling is 1.27
years and 5% mainland growth rate, our estimates imply that KMT vote share in a
township at the 75th percentile of education is 2% ((0.128x0.05x1.27)/0.419 = 0.02)
higher that for those in a township at the 25th percentile. The variantions of education
in township level is much lower than the individual level so that the inter-quartile

change of maganitudes in Table 3.8 is smaller than in Table 3.2.

127



Figure 3.5: The Correlation of Share of Support Reunification and KMT Vote Share

Share of Support Reunification

.6

. e Slope = 0.05, s.e. =0.02

e e .
N
.
P .
F o
. .
s - .o
L . L] N .
"8 eseee * ‘.

2 4 6 8
KMT Vote Share

—— Linear Fitter Line

Note: The figure shows the correlation between Share of Support Reunification and KMT Vote Share. The Share of

Support Reunification is aggregated from individual and year level to the town and year level in TSCS. The KMT Vote

Share is the election outcome of nearest election (current or future). The correlation is positive and significant at the 5%

level.
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Table 3.4: The Effect of China Growth on Visiting or Staying in Mainland and
Primary Issues

Dependent Variables

(1) 2 3) (4) (5) (6) () (8) 9)
A. Visited or Stayed on Mainland B. Primary Issues
Primary Issue: Economy Primary Issue: Geopolitics
All Locals Migrants All Locals  Migrants All Locals Migrants
Dep. Variable Mean 0.264 0.249 0.391 0.344 0.344 0.344 0.123 0.116 0.173
Growth X Edu 0.144 0.132 0.213 0.099 0.108 0.027 -0.043 -0.039 0.016
(0.032)  (0.033) (0.130) (0.022)  (0.024) (0.061) (0.017)  (0.017) (0.067)
Growth -0.373 -0.210 -1.379 -1.304 -1.348 -0.996 0.649 0.619 -0.274
(0.451)  (0.459) (1.798) (0.296)  (0.314) (0.857) (0.205)  (0.209) (0.944)
Edu 0.009 0.010 -0.008 -0.006 -0.007 -0.002 0.014 0.013 0.007
(0.004)  (0.004) (0.014) (0.002)  (0.002) (0.008) (0.002)  (0.002) (0.007)
Obs. 18361 16274 2067 39529 34551 4933 39529 34551 4933
Adj. R-sq. 0.087 0.084 0.086 0.063 0.066 0.056 0.039 0.035 0.077

Notes: We use Taiwan’s Election and Democratization Study (2001-2020) in the analysis. Observations are on the individual and year level. Growth in the
columns (1) - (3) is the three-year moving average of growth as the depedent variable is within last three years activity. All regressions include town fixed
effects, linear and quadratic year trends, and individual controls (age, age squared, sex, marriage). Standard errors are clustered at the town level. The
"Primary Issue: Economy" in columns (4)-(6) are the issues with words: "Economy", "Finance", "Investment", "Industry", and "Entreprenuer". The
"Secondary Issue: Geopolitics" in columns (7)-(9) are the issues with words: "Chinese Communist Party", "Mainland", "Cross-Strait", "Reunionfication",

"Independence", "Military Denfense", "Sovereignty", and "United Nation".
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Table 3.5: The Effect of Chinese Growth on National Identity

Dependent Variables

(1) 2) 3) (4) (5) (6) (M) (8) )
A. Chinese B. Exclusively Taiwanese C. Others
All Locals  Migrants All Locals  Migrants All Locals Migrants
Dep. Variable Mean 0.380 0.340 0.715 0.591 0.631 0.253 0.029 0.029 0.032
Growth X Edu 0.070 0.069 0.133 -0.066 -0.066 -0.133 -0.003 -0.003 -0.000
(0.029)  (0.031) (0.102) (0.030)  (0.032) (0.098) (0.014)  (0.014) (0.085)
Growth 0.018 0.014 0.003 -0.017 -0.013 -0.001 -0.001 -0.001 -0.002
(0.003)  (0.003) (0.011) (0.003)  (0.003) (0.010) (0.001)  (0.001) (0.008)
Edu 0.607 0.646 -0.861 -0.984 -1.059 0.882 0.377 0.413 -0.021
(0.471)  (0.509) (1.564) (0.471)  (0.508) (1.528) (0.189)  (0.186) (1.144)
Obs. 20241 17980 2226 20241 17980 2226 20241 17980 2226
Adj. R-sq. 0.126 0.111 0.115 0.125 0.111 0.128 0.022 0.025 0.001

Notes: We use Taiwan Social Change Survey (1995-2022) in the analysis. Observations are on the individual and year level. "Chinese" in columns (1)-(3)
equals to one if individuals identify themself as "Exclusively Chinese" or "Both Chinese and Taiwanese". All regressions include town fixed effects, linear and

quadratic year trends, and individual controls (age, age squared, sex, marriage). Standard errors are clustered at the town level.
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Table 3.6: The Effect of Chinese Growth on National Identity

Dependent Variables

Reunifcation Status Quo Independence Income

(1) (2) 3) (4)

Growth X Edu 0.077 0.038 -0.067 3.322
(0.018) (0.037) (0.031) (0.365)
Growth -1.177 -0.850 0.266 -56.812
(0.284) (0.601) (0.415) (6.378)
Taiwan Growth x Edu -0.058 0.229 -0.205 2.438
(0.037) (0.059) (0.045) (0.648)
Taiwan Growth 0.202 -4.551 3.079 -12.096
(0.508) (1.117) (0.820) (9.644)
U.S. Growth X Edu 0.022 0.031 -0.025 3.591
(0.070) (0.127) (0.083) (1.059)
U.S. Growth -2.527 1.370 -2.552 -39.483
(0.801) (1.760) (1.124) (16.072)
Japan Growth X Edu 0.128 -0.432 0.357 -5.225
(0.036) (0.075) (0.053) (0.756)
Japan Growth 1.241 4.501 -2.494 56.618
(0.639) (1.304) (0.840) (13.199)
Education 0.002 -0.009 0.012 -0.222
(0.002) (0.004) (0.003) (0.039)
Obs. 22095 22095 22095 20406
Adj. R-sq. 0.036 0.032 0.040 0.133

Notes: We use Taiwan Social Change Survey (1995-2022) in the analysis. Observations are
on the individual and year level. The dependent variables are all shown in the previous
Tables. There are fewer observations in column (4), as the 1998 survey did not ask
questions about income. All regressions include town fixed effects, linear and quadratic year
trends, and individual controls (age, age squli%ll, sex, marriage). Standard errors are

clustered at the town level.



Table 3.7: The Effects of China Growth on Support Reunification

Growth X Edu

Growth

Edu

Obs.
Adj. R-sq.

Growth X Edu

Growth

Edu

Obs.
Adj. R-sq.

Growth X Edu

Growth

Edu

Obs.
Adj. R-sq.

Growth X Edu

Growth

Edu

Obs.
Adj. R-sq.

Control Control log Cluster s.e.
Growth x Control Control DPP Control log Mainland at county Conley s.e
Distance to Growth x in Power x Mainland GDP per level (cutoff = 25
Baseline Mainland Urban Area Edu GDP x Edu capita x Edu (bootstraps) km)
(1) (2) (3) (4) (5) (6) (7 (8)
A. Dependent Variable: Support Reunification

0.067*** 0.065%** 0.066%** 0.070%** 0.063%** 0.062%** 0.067*** 0.067***
(0.018) (0.018) (0.019) (0.018) (0.020) (0.020) (0.013) (0.015)

-0.848%** 0.333 -0.839* -0.908%** -0.896*** -0.901%** -0.848%** -0.848%**
(0.291) (0.594) (0.439) (0.286) (0.294) (0.295) (0.232) (0.234)
0.002 0.002 0.002 0.001 0.005 0.005 0.002 0.002
(0.002) (0.002) (0.002) (0.002) (0.009) (0.008) (0.001) (0.001)
22095 22095 22095 22095 22095 22095 22095 22095
0.031 0.032 0.031 0.032 0.033 0.033 0.031 0.031

B. Dependent Variable: Support Status Quo
0.044 0.045 0.046 0.049 -0.009 -0.009 0.044 0.044%*
(0.037) (0.037) (0.036) (0.038) (0.040) (0.040) (0.039) (0.019)
-0.818 -1.748* -0.971 -0.870 -0.133 -0.125 -0.818 -0.818
(0.587) (0.995) (0.704) (0.609) (0.629) (0.628) (0.673) (0.581)
-0.002 -0.002 -0.002 -0.003 0.058%** 0.048%** -0.002 -0.002
(0.003) (0.003) (0.003) (0.004) (0.017) (0.015) (0.004) (0.002)
22095 22095 22095 22095 22095 22095 22095 22095
0.025 0.026 0.026 0.026 0.027 0.027 0.025 0.025
C. Dependent Variable: Support Independence

-0.070%** -0.069** -0.068** -0.084*** -0.013 -0.012 -0.070%** -0.070%**
(0.032) (0.032) (0.032) (0.032) (0.034) (0.034) (0.031) (0.010)
0.441 -0.225 0.839 0.626 -0.227 -0.235 0.441 0.441
(0.440) (0.790) (0.515) (0.443) (0.476) (0.476) (0.432) (0.309)
0.006** 0.006** 0.006** 0.009%** -0.059%** -0.049%** 0.006** 0.006%**
(0.003) (0.003) (0.003) (0.003) (0.013) (0.011) (0.003) (0.002)
22095 22095 22095 22095 22095 22095 22095 22095
0.034 0.034 0.035 0.035 0.036 0.036 0.034 0.034

D. Dependent Variable: Log (income + 1)

3.007*** 3.007*** 2.988%** 3.298%** 1.072%%* 1.070%*** 3.007*** 3.007***
(0.350) (0.348) (0.350) (0.358) (0.387) (0.386) (0.389) (0.351)
-53.118%** -53.537%** -52.092%** -57.672%** -32.664%** -32.715%** -53.118%** -53.118%**
(5.945) (10.624) (8.196) (6.105) (6.376) (6.377) (8.405) (7.361)
-0.087*** -0.087*** -0.085%** -0.149*** 1.910%** 1.601%** -0.087*** -0.087***
(0.030) (0.030) (0.030) (0.036) (0.203) (0.172) (0.028) (0.021)
20406 20406 20406 20406 20406 20406 20406 20406
0.127 0.127 0.128 0.129 0.135 0.135 0.127 0.127

Notes: We use Taiwan Social Change Survey (1995-2022) in the analysis. Observations are on the individual and year level. There are fewer

observations in the Panel D, as the 1998 survey did not ask questions about income. All regressions include town fixed effects, linear and
quadratic year trends, and individual controls (age, age squared, sex, marriage). The respective lower order terms are controlled in eacg

specification. Standard errors are clustered at the town level in columns (1)-(6).
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Table 3.8: The Effect of China Growth on Voting

Dependent Variables

KMT Vote Share DPP Vote Share Others Vote Share
(1) (2) (3) (4) (5) (6) (7) (8) (9)
All President Legislative All President Legislative All President Legislative
Dep. Variable Mean 0.419 0.417 0.421 0.426 0.442 0.410 0.187 0.171 0.199

A. Years of Educational Attainment

Growth X Average Edu, 0.128 0.198 0.097 -0.070 -0.110 -0.028 -0.067 0.110 -0.217
1990
(0.034) (0.033) (0.055) (0.030) (0.020) (0.057) (0.091) (0.017) (0.150)
Growth -2.497 -5.165 0.433 -1.630 1.706 -6.069 10.252 3.509 16.790
(4.495) (3.201) (8.213) (2.670) (1.597) (5.345) (9.571) (1.807) (13.961)
Obs. 5980 2866 3114 6014 2866 3148 5147 2150 2997
Adj. R-sq. 0.369 0.513 0.307 0.708 0.879 0.656 0.210 0.412 0.188

B. High School Education

Growth X High School 1.110 1.825 0.823 -0.665 -1.021 -0.259 -0.380 1.053 -1.641
Education Share, 1990
(0.336) (0.341) (0.532) (0.299) (0.204) (0.558) (0.926) (0.168) (1.551)
Growth -1.733 -3.655 0.959 -2.228 0.841 -6.288 10.608 4.437 16.357
(4.700) (3.334) (8.430) (2.808) (1.729) (5.620) (9.928) (1.839) (14.796)
Obs. 5980 2866 3114 6014 2866 3148 5147 2150 2997
Adj. R-sq. 0.369 0.513 0.307 0.708 0.879 0.656 0.210 0.412 0.188

Notes: We use use election dataset (1995-2024) provided by Central Election Comission of Taiwan in the analysis. Observations are on the
town-year-election level. High school education refers to people who have at least high school education attainment. All regressions include town
fixed effects, linear and quadratic year trends, mainland growth interacts with town controls in 1990 (average age, average age squared, female share ,
marriage share, and urban dummy), and the uninteracted term of town controls. Estimates are all weighted by the number of eligible voters in town

and year level. Standard errors are clustered at the town level.
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3.6 Conclusion

This paper shows that economic growth increases support, or at least tolerance,
for autocratic regimes. This can explain why the economic development of countries
such as China, India and Turkey, to the surprise of many observers, have not led to
increased political democratization.

While our findings seemingly contradict modernization theory, which posits that
economic development leads to democratization, it is important to keep in mind that
the long-run process which motivated modernization theory can be very different from
the short-run one that we study. This is for at least two reasons. The first is that
it takes time to change political preferences or political identity, both of which will
affect an individuals support for a given regime.!'’ The second is that in the long run,
autocracies may have a disadvantage in maintaining growth [Acemoglu et al., 2019]. If
true, then the same forces which increased the popularity of autocracy when growth is
high will reduce its popularity when growth is low, and the question of the how growth
affects tolerance for autocracy in the long run becomes not very meaningful. These are

important questions for future research.
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A Supplementary Figures and Tables to Chapter 1

A.1 Appendix Figures and Tables

Figure A.1: Fraction of Male of Births by Birth Order (1982-1989) by Lin, Liu, and
Qian [2014]

Figure 3A: The Fraction of Males by Birth Year and Birth Order
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Note: Relative trends of fraction of males and fraction of local males across groups
of 116 towns with high, medium, and low ancestor worship (migrants) in 1920-1956

Taiwan census.
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Figure A.2: Trends of Fraction of Males in total and of locals (1920-1956)
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Figure A.3: Estimates Ancestor Worship (Migrants) by Cohorts (1915-1980)
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Note: I add town fixed effects, county-birthyear fixed effects, and origin-birthyear fixed
effects in this analysis. The 1935-44 birth cohort is the comparison group in the graph. No
clear culture selection patterns in determining the sex of residents before and during the 1945-

54 KMT Retreat period. Ancestor worship (migrants) only has positive and significant effects

on 1965 and later cohorts.
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Table A.1: Summary Statistics of Town Level Characteristics

Obs.  Mean SD
Ancestor worship (migrants), 1956 348  0.300  0.0148
Ancestor worship (locals), 1926 348  0.331  0.132
Fraction of males aged 0-10, 1920 348 0.512  0.0143
Fraction of males, 1940 348 0.508  0.0162
Fraction of Japanese, 1940 348 0.0405 0.0625
Population density (per km?), 1940 348 3164.8 12599.6
Fraction of males of migrants, 1956 348  0.653  0.0975
Fraction of migrants, 1956 348  0.0614  0.0915
Ln cotton suitability 348  6.901 1.955
Ln maize suitability 348 7.277 1.497
Ln tea suitability 348 8.039 1.165
Ln wet rice suitability 348 7.627 1.953
Ln white potato suitability 348 7.157 1.341
Ln wheat suitability 348 7.350 1.404
Ln distance to seashore 348 2.699  0.725
Ln distance to Taipei 348 4777 1.047

143



Table A.2: Summary Statistics of Aged 0-9 Children with 34 Birth Order in 1990 Census

Obs. Mean SD
Male 353,136 0.527  0.499
Birth order 353,136  3.482  0.972
Father’s age at child’s birth 353,136  28.80  3.121
Father’s birthyear 353,136 1958.38 2.962
Father’s year of schooling 353,136  8.887  2.665
Mother’s age at child’s birth 353,136  26.38  3.327
Mother’s birthyear 353,136 1960.96 3.417
Mother’s year of schooling 353,136  7.938  2.545

Table A.3: Individual Preferences on Son and Ancestor in 1994 and 1999 Taiwan Social Change Survey

All Male
Obs. Mean SD  Obs. Mean SD
The importance of having at least one son 2,263 0.417 0.369 1,115 0.457 0.371
The importance of being memorized and worshiping after death 2,315 0.738 0.287 1.066 0.753 0.278
The importance of bringing honor to your family clan 2,263 0.593 0.319 1,115 0.615 0.314
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Table A.4: Migrants and Home Characteristics

Dependent variable Log Migrant population
(1) (2) (3) (4)
Log Population of home province 1.38***  1.36%**  1.26%** 1.24%%%
(0.14)  (0.11)  (0.17) (0.18)
Log Population density of home province 38.89%** 37 R 3] 40%H*
(10.45) (10.80) (11.59)
Ancestor worship density 2.69 2.28
(2.86) (3.09)
Confucian scholars density -0.01
(0.04)
Clan density 0.90
(0.67)
Social organization density 0.01
(0.01)
# of Provinces 48 48 48 48
Adj. R? 0.612 0.689 0.690 0.691

Notes: The sample is provinces in mainland China. This table reports coefficients from
regressing log migrant population on log home population in 1953, home population
density in 1953, ancestor worship density, Confucian scholars density, clan density in
1911, and social organization density in 1935. Robust standard errors are in parentheses.
**% Significant at the 1 percent level. ** 5 percent level. * 10 percent level.
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Table A.5: Robustness: The Effect on the Sex of the 3+ Birth Order

Dependent variable Male =1
County Two-way Parents’ Year 1985 as
clustering clustering  origins pre-period Logit Probit

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

Ancestor worship (migrants) X Post  (.32%** 0.32%F* (.34 0.24%%* 0.32%F* (), 32%**

(0.07) (0.08)  (0.08) (0.09) (0.08)  (0.08)
Parents’ origins-birthyear FEs No No Yes No No No
# of Counties 21 21 21 21 21 21
# of Towns 354 354 354 354 354 354
# of Observations 358,287 358,287 358,287 358,287 358,287 358,287
Outcome mean 0.527 0.527 0.527 0.527 0.527 0.527
Ancestor worship (migrants) s.d. 0.018 0.018 0.018 0.018 0.018 0.018

Notes: This table reports coefficients from estimating Specification (2) plus different variants, on the sample
of 3"+ birth order aged 0-9 children whose parents are both locals. Geographic characteristics: the suitability
index of cotton, maize, wet rice, white potato, wheat, and tea; (In)distance to seashore, (In)distance to Taipei.
Family controls: birth order of the child, age of parents at child’s birth, and years of schooling of parents.
Standard errors are all clustered at the town level. Standard errors robust are clustered at town level, except
in column 1, where I allow for clustering at county level and in column 2, where I allow for two-way clustering
at town level and county-birthyear level. In column 3, I include parents’ origin-birthyear fixed effects to control
the heterogeneous effects of family culture. In column 4, I change Post to 0 if the birthyear is 1985. In column
5 and 6, I report the marginal effects of Logit and Probit model at the mean of covariates.

K Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 1 percent level.
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Table A.6: Corrlation of Ancestor Worship (Migrants) with Itself Generated by
Population and Area Weights and Ancestor Worship Festivals

Dependent variable Ancestor worship (migrants)  Ancestor worship (festivals)
Weights Pop Area None Pop Area
(1) (2) (3) (4) ()
Ancestor worship (migrants) 1.09%*** (.87 9.29%#* (. ph%Hk T TRk
(0.01) (0.01) (0.71) (0.83) (0.74)
Towns (Observations) 354 354 354 354 354
Adj. R? 0.939 0.912 0.328 0.314 0.235

Note: The table is to present the correlation between different statistics of ancestor worship
culture, i.e. aggregating ancestor worship density and the number of ancestor worship fes-
tivals from county to province with weighted in population and area and without weights.
Population data is from the 1953 China Population Census. Area data is from the China
Historical Geographic Information System. Standard errors are in parentheses.

Fkx Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at
the 1 percent level.
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Table A.7: Alternative measures of Ancestor Worship Culture Brought by Chinese Migrants

Dependent variable Male = 1

Variable Z Ancestor worship (migrants) Ancestor worship (festivals)

Weights of Z None Pop Area None Pop Area

(1) (2) (3) (4) () (6)

Variable Z X Post 0.32%#* (0.28%#* 0.35%#* 0.03%%* 0.02** 0.03***
(0.08) (0.08) (0.08) (0.01) (0.01) (0.01)

Outcome mean 0.527 0.527 0.527 0.527 0.527 0.527

Explanatory variables s.d. 0.018 0.018 0.017 0.241 0.270 0.236

Notes: This table replicates column 6 of Table 3 with alternative measures of ancestor worship
culture brought by Chinese migrants. The alternative measures are mentioned in Table A.6. All the
fixed effects and covariates are controlled in each column. Estimate in the column 1 is the baseline
estimate in column 4 of Table 3. Geographic characteristics: the suitability index of cotton, maize,
wet rice, white potato, wheat, and tea; (In)distance to seashore, (In)distance to Taipei. Family
controls: birth order of the child, age of parents at child’s birth, and years of schooling of parents.
Standard errors are all clustered at the town level.

k% Signicant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 1
percent level.
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Table A.8: Horse Racing: Cultures introduced by Chinese Migrants

Dependent variable

Male = 1

(1)

(2)

3) (4) ()

Ancestor worship (migrants) X Post 0.32%**

(0.08)
Clan (migrants) X Post
Confucian scholars (migrants) X Post
Tea (migrants) X Post
Wet rice (migrants) X Post
Wheat (migrants) X Post
# of Towns 354
# of Observations 358287
Outcome mean 0.527

0.01
(0.01)

354

358287

0.527

0.00
(0.00)
0.00
(0.01)
0.03%
(0.01)
354 354 354

358287 358287 358287

0.527 0.527 0.527

0.03
(0.02)

354

358287

0.527

354
358287

0.527

Notes: This table replicates column 4 of Table 3 with measures of other placebo cultures brought by Chinese migrants. The
placebo cultures are family clan culture, Confucian culture, tea culture, rice culture, and wheat culture. The constructions of
placebo cultures are similar to the ancestor worship (migrants) except replacing ancestor worship density by the corresponding
measures of cultures in equations. The Estimate in column 1 is the baseline estimate in column 4 of Table 3. All the fixed
effects and covariates are controlled in each column. Geographic characteristics: the suitability index of cotton, maize, wet
rice, white potato, wheat, and tea; (In)distance to seashore, (In)distance to Taipei. Family controls: birth order of the child,
age of parents at child’s birth, and years of schooling of parents. Standard errors are all clustered at the town level.

**% Signicant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 1 percent level.
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Table A.10: The Effect of Migrant Mother’s Ancestor Worship on the Sex of 3+ Birth
Order Children

Dependent variable Male = 1
DR R
Ancestor worship (mother) X Post -0.23  -042  -0.42 -0.64
(0.22)  (0.39) (0.38) (0.64)
Town-birthyear FEs Yes Yes Yes Yes
Mother’s origin FEs Yes Yes Yes Yes
Father’s origin-birthyear FEs Yes Yes Yes Yes
Origin controls (mother) X Post No Yes Yes Yes
Family controls X Post No No Yes Yes
# of Mother’s origins 45 45 45 40
# of Towns 283 283 283 234
# of Observations 20,193 20,193 20,193 12,159
Outcome mean 0.534 0.534 0.534 0.529
Ancestor worship (mother) s.d. 0.033  0.033  0.033 0.033

Notes: This table reports coefficients from estimating Specification (3)
on the sample of 3"+ birth order aged 0-9 children whose mother is a
second-generation migrant in columns 1-3. The sample is restricted to
parents who are both migrants in column 4. The results from regressing
male indicator on town-birthyear fixed effects, mother’s origin fixed effects,
father’s origin fixed effects, and origin controls (mother) as well as a series
of family controls. Origin controls (mother): Imperial scholars density,
Confucian clan density, and suitability index of wheat, wet rice, and tea of
mother’s origin. Family controls: birth order of the child, age of parents at
child’s birth, and years of schooling of parents, as well as whether parents
are from the same origin. Standard errors are all clustered at the town
level and migrant mother’s origin level.

*** Significant at the 1 percent level. ** Significant at the 5 percent level.
* Significant at the 1 percent level.
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Table A.11: The Effect of Ancestor Worship of Migrant Neighbors from Other Origins
than Mother on the Sex of 3+ Birth Order Children

Dependent variable

Ancestor worship (neighbors, mother) X Post

Ancestor worship (neighbors, mother) X Post
X Fraction of migrants from other origins

Town-birthyear FEs
Parents’ ancestry-birthyear FEs
Family controls X Post

# of Mother’s origin
# of Towns
# of Observations

Outcome mean
Ancestor worship (neighbors, mother) s.d.

Male =1

O (3)

020 036 211
(2.28) (2.33)  (3.34)
7.16
(13.05)

Yes Yes Yes
Yes Yes Yes
No Yes Yes

37 37 37
274 274 274
12115 12115 12115

0.529  0.529 0.529
0.006  0.006 0.006

Notes: This table reports coefficients from estimating Specification (4) on
the sample of aged 0-9 children whose parents are both migrants. The
results from regressing male indicator on town-birthyear fixed effects, par-
ents’ ancestry-birthyear fixed effects, and a series of family controls. Fam-
ily controls: birth order of the child, age of parents at child’s birth, and
years of schooling of parents, as well as whether parents are from the same
origin. Standard errors are three-way clustered at the town level, migrant
father’s origin level and migrant mother’s origin level.

** Significant at the 1 percent level. ** Significant at the 5 percent level.

* Significant at the 1 percent level.
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Table A.12: Impacts on Women’s Fertility and Marriage

Lifetime Never Age at
Dependent variable fertility =~ Childless married  1%% marriage
(1) (2) 3) (4)
Ancestor worship (migrants) 5.0296%€ Q.20 (0. 79*** -22.51%**
(1.60) (0.04) (0.10) (4.25)
Birthyear FEs Yes Yes Yes Yes
Historical controls Yes Yes Yes Yes
Geographic characteristics Yes Yes Yes Yes
# of Counties 23 23 23 23
# of Observations 5,581 5,581 5,581 5,252
Outcome mean 2.25 0.027 0.06 23.47
Ancestor worship (migrants) s.d. 0.012 0.012 0.012 0.012

Notes: The sample is women born in 1954-1963 in the Taiwan Knowledge, Atti-
tudes, and Practice of Contraception Survey (2003). The dependent variables are
the number of children ever born to the women (column 1), the probability of being
childless (column 2), the probability of keeping unmarried (column 3), and age at
the first marriage (column 4). All specifications include birthyear fixed effects, a
set, of historical controls, and a series of geographic characteristics Geographic char-
acteristics: the suitability index of cotton, maize, wet rice, white potato, wheat,
and tea; (In)distance to seashore, (In)distance to Taipei. Standard errors are all
clustered at the county level.

*** Significant at the 1 percent level. ** Significant at the 5 percent level.
Significant at the 1 percent level.

*
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A.2 Ancestor Worship and Son Preference in China
Ancestor Worship and Missing Girls

Figure A.4 and A.5 jointly suggest that AW Density is positively correlated with frac-
tion of males at birth. I first use the location-based approach to regress the fraction of males
at birth on AW _Density at the county level from the 2000 China Population Census. The

estimation function is as followed:

Y. = a+ AW _Density. + XS + XS + )\, + e (3.2)

where Y, is the fraction of male at birth in county ¢ on 2000. AW Density. (mean =
0.28, s.d. = 0.13) is at the county level, XCG is a matrix with geographical characteristics
which includes the suitability index of wheat, wet rice, maize, white potato, cotton, and tea.
Ag absorbs the prefecture fixed effects. As the pre-modern historical controls are all at the
prefecture level, it is absorbed by 4. Standard errors are allowed to be correlated within
prefecture.
Estimates are reported in Table A.13. Comparing column 1 and 2, it implies that about
70% impact of ancestor worship on missing girls can be explained by unobserved factors among
prefectures. For the rest of the 30% effect, which is consistent with added controls from column
(2) to column (3). They show that one s.d. increase in the AW _Density is associated with a
0.1 p.p. increase in the fraction of males at birth. Considering the fraction of males at birth
is 53.5 p.p., 2.5 p.p. higher than biological normal; the estimator of AW _Density is modest.
However, as we cannot have an exogenous variant in generating ancestor worship and distract
it from the mixture of cultures and institutions, the estimator could be over or under reported.
A series of communist movements in the 1950s to 1970s in improving gender gaps and changed

the social norms a lot which may explain the relatively small effects of ancestor worship in
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China. Booth, Fan, Meng, and Zhang [2019] and Lippmann, Georgieff, and Senik [2020] both
show that communist movements in mainland China and East Germany improve gender gaps

in multi-dimensions.

Ancestor Worship and Beliefs of Son and Patrilineality

I test the effects of ancestor worship on individual beliefs, with the use of 2010 and 2014
China Family Panel Survey (CFPS).'? As ancestor worship emphasizes the consistency of a
patrilineal family and the importance of afterlife, people with higher ancestor worship preva-
lence should naturally think of the patrilineal family continuation, after death life, ancestors
and sons are more important. In 2010 CFPS, people are asked questions about the importance
of the continuation of your male family line (hereafter, patrilineality) and the importance of
you will be remembered and venerated by your offspring (hereafter Memorial after death).
In 2014 CFPS, people are asked questions about the importance of bring honours to your
ancestors (hereafter, ancestors’ honour) and the importance of you should have at least one
son (hereafter, at least one son). The importancy index in the both survey are ranged 0, 0.25,
0.5, 0.75, and 1. The higher the value, the more important they are for individuals. I estimate

the following specification:
Y; = a+ BAW _Density. + XSQ+ X{O + X[ + X[A + 7, 4+ Ty, + €ic (3.3)

Where Y; is the variables of interest for individual beliefs i. X& is a matrix with geo-

graphical characteristics which includes the suitability index of wheat, wet rice, maize, white

12CFPS is a large-scale, almost nationally representative panel data survey conducted by the Institute
of Social Science Survey at Peking University. Through a multi-stage probability sampling procedure,
CFPS completes interviews with a total of 14,960 sampled households and all individuals living in these
households, amounting to 42,590 completed individuals. The 25 provinces of China covered by CFPS
represent about 95% of the Chinese population in mainland China, with Hainan, Inner Mongolia,
Ningxia, Qinghai, Tibet and Xinjiang excluded from the overall sample.
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potato, cotton, and tea. XZ'I is a matrix of individual controls including han ethnic, gender,
years of schooling, and Chinese communist party membership. Xf is a matrix of historical
human and social capital accumulation in the g prefecture level, which includes the density
of imperial scholars (jinshi), and Confucian clan. -, and ¥, are birthyear fixed effects the
province fixed effects. I allow error term €;. to be correlated within county.

I report the results in Table A.14. It shows that people in the areas with higher ancestor
worship prevalence, care more about and have a higher desire for patrilineal family continua-
tion, being memorial after death, and ancestors’ honours as well as the existence of sons These
results also provide support for AW Density as a proper proxy for ancestor worship belief

and practices.
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Figure A.4: Distribution of Ancestor Worship Density across Counties in China
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Figure A.5: Fraction of Male at Birth in China (2000)
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Table A.13: The Impact of Ancestor Worship on Fraction of Male at Birth in China

Dependent Variable Fraction of Male at Birth
(1) (2) (3)
AW _Density 0.031*** 0.009**  0.008**
(0.006)  (0.004) (0.004)
Prefecture FEs No Yes Yes
Geographic characteristics No No Yes
# of Prefectures 324 324 324
Observations (Counties) 2,365 2,365 2,365
Outcome mean 0.535 0.535 0.535
Outcome s.d. 0.027 0.027 0.027

Notes: This table reports OLS coefficients of AW _Density
on fraction of male at birth in China Population Census
2000. Geographic characteristics: the suitability index of
wet rice, wheat, white potato, maize, cotton and tea.

#k* Significant at the 1 percent level. ** Significant at the
5 percent level. * Significant at the 1 percent level.
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Table A.14: The Impact of Ancestor Worship on Beliefs in China

Dependent Variable: Importance of Patrilineality Memorial Ancestors’” At least
after death  honours one son
0 @) 3) (4)
AW Density 0.16%** 0.26%** 0.13** 0.23%#*
(0.06) (0.08) (0.05) (0.08)
Province FEs Yes Yes Yes Yes
Birthyear FEs Yes Yes Yes Yes
Individual controls Yes Yes Yes Yes
Geographic characteristics Yes Yes Yes Yes
Historical controls Yes Yes Yes Yes
# of Counties 94 94 92 92
Observations 20,124 20,124 9,838 9,838
Outcome mean 0.770 0.612 0.766 0.660
Outcome s.d. 0.273 0.318 0.276 0.360

Notes: This table reports OLS coefficients of AW _Density on individual beliefs. The
first two columns are estimated from CFPS 2010 and the last two columns are esti-
mated from CFPS 2014. Patrilineality is the continuation of the patrilineal family line.
Memorial after death is individual will be remembered and venerated by their descen-
dants after death. Ancestors honours is individual should do things which make their
ancestors and family glory rather than ashame. At least one son is individual should
have at least a son. The values of dependent variables in column 1-4 range from 0 to
1; the higher the value, the more important they are. Individual controls: han eth-
nic, gender, Chinese Communist party membership, and years of schooling. Geographic
characteristics: the suitability index of wet rice, wheat, white potato, maize, cotton,
and tea. Historical controls: both imperial scholars density and Confucian clan density.
Standard errors are all clustered in the county level. Estimates are computed using the
sample weights provided in CFPS 2010 and 2014.

*,* Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant
at the 1 percent level.
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