
311

12
Gender differences in 

willingness to compete: 
The role of culture 

and institutions
Alison L Booth, Elliott Fan, Xin Meng  

and Dandan Zhang

Gender gaps in labour market outcomes can be observed in most societies, 
regardless of their stage of development. Recent studies have linked such 
phenomena with gender behavioural differences in the willingness to 
compete (Gneezy et al. 2003; Gneezy and Rustichini 2004; Niederle and 
Vesterlund 2007). The question then arises as to what determines male and 
female differences in competitive inclination. Economists have not reached 
a consensus over this issue. Many studies have believed that this is due mainly 
to nature: women and men are built differently. For example, there is some 
evidence that the menstrual cycle and hormone level affects competition 
inclination (Buser 2012). Moreover, in some societies, the gender gap in 
competition inclination is found to exist as early as the age of three years 
and to persist for many years to come (Sutter and Gltzle-Rutzler 2015).

Recently, though, further studies have provided evidence indicating that 
nurture affects individuals’ competitive inclination. Gneezy et al. (2009) 
examine the issue of whether the gender gap in competitiveness is due to 
nature or nurture by comparing gender gaps in competitiveness between 
a patriarchal society and a matrilineal society. They find that, while women 
in the patriarchal society are less competitively inclined than men, their 
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counterparts in the matrilineal society are more competitive than men. 
Their study indicates that culture matters and that it is possible to nurture 
women to be more competitive. Booth and Nolen (2012) compare gender 
gaps in competitive behaviour between girls and boys aged 14 and 15 from 
single-sex and co-educational environments, and find robust differences 
between the competitive choices of girls from single-sex and co-educational 
schools. Moreover, girls from single-sex schools behave more like boys when 
randomly assigned to mixed-sex experimental groups. Their results suggest 
that observed gender differences in other studies might reflect social learning 
rather than inherent gender traits.

‘Culture’ is a collective term that encompasses ideas, values, identities, 
customs, social norms and social behaviour. Culture is said to be formed in the 
long term and persists for generations (Akerlof and Kranton 2000; Hofstede 
and Hofstede 2005; Guiso et al. 2006; Alesina et al. 2013). Yet studies 
have found that institutions, social interactions and indoctrination can 
affect social norms, social preferences, beliefs and behaviour (Manski 2000; 
Alesina and Fuchs-Schundeln 2007; Tabellini 2010; Voigtlander and Voth 
2015; Lippmann et al. 2016). Thus, some aspects of ‘culture’ can be formed 
or changed in a relatively short period. If this is the case and if this part of 
‘culture’ matters in nurturing women’s competitive behaviour, then policy 
intervention may contribute to the further narrowing of gender gaps in 
labour market outcomes.

This chapter aims to test whether or not the gender gap in competitive 
inclination can be altered in a relatively short period by changing social norms 
induced by institutional changes. Our regions of interest are Mainland China 
and Taiwan, both of which descend from the same Confucian traditions, but 
whose experiences from 1949 onwards dramatically diverged. The subjects 
of our experiment are different birth cohorts of men and women who were 
exposed to different regimes during their crucial developmental age, and we 
investigate gender differences in their competitive choices.

From 1949 onwards, Mainland China experienced a series of dramatic 
changes in its social and economic institutions. During the first 30 years 
(1949–77), the ruling Communist Party – guided by Marxist ideology – 
implemented a centrally planned economy. Like most communist regimes, 
within a short period, Mainland China denounced old Chinese culture and 
established new social norms. Among them, gender equality was promoted 
to replace the traditional Confucian view that women are subordinate to 
men and that women should be ‘obedient, quiet, self-effacing, ignorant, 
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and devoting herself only to the service of the family’. During those years, 
especially during the Cultural Revolution (1966–76), women’s position 
in society was strongly promoted while Confucian ideology was vilified. 
A widely known political slogan in Mainland China promoting women’s 
status in society was ‘women hold up half of the sky’. In addition to 
encouraging women to participate in the labour market, propaganda was 
spread that a society should not tolerate people who can work but choose 
not to; those who did so were regarded as ‘social parasites’ (Meng 2000; Yao 
and You 2016). As a result of such promotion and indoctrination, women’s 
labour force participation rate in Mainland China was at a similar level as 
their male counterparts (Croll 1983), and the gender earnings gap was small 
(Meng and Kidd 1997).

Market-oriented economic reforms began in 1978, and these helped China 
achieve unprecedented economic growth. At the same time, the Marxist 
ideology was gradually replaced by an acceptance of individualistic and free-
market ideology. During this period, many old Chinese traditions managed 
to creep back, and socialist norms have largely been forgotten. Consequently, 
available data show that urban women’s labour force participation rate 
dropped from 78 per cent in 1988 to 57 per cent in 2004. In the meantime, 
the gender earnings gap continued to widen (Zhang et al. 2008).

Such dramatic changes in institutions and social norms are highly likely 
to affect individuals who, during the crucial developmental age, were 
exposed to one of the two regimes (Alesina and Fuchs-Schundeln 2007). 
In particular, with regard to the gender gap in competitive inclination, we 
expect that women who grew up during the communist regime would be 
more confident about themselves, and hence have a stronger competitive 
inclination conditional on their level of competence, while women who 
grew up mainly during the post-reform regime may be less inclined to 
compete. At the same time, there might be a countering force. As the 
economy progresses and education levels increase, the growing dominance 
of market factors may promote individually based preferences and increase 
awareness of gender equality (Cai et al. 2012; Xu and Hamamura 2014), 
and hence, increase women’s competitive inclinations.

To examine whether or not the 30 years of communist indoctrination 
have changed women’s behaviour, we conducted controlled laboratory 
experiments with birth cohorts of Mainland Chinese subjects who spent 
their crucial developmental age under different regimes. To control for the 
potential counterforce – induced over time by more education and market 
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domination and induced gender equality awareness – we conducted the 
same laboratory experiments with Taiwanese subjects born in the same 
years. Taiwan is a region that was subject to the same Confucian traditions 
and that also went through significant economic growth. However, it has 
not been subject to the ideological transformation experienced by Mainland 
China. Using the results from the Taiwan experiments to gauge the general 
effect of economic growth, we find that the Mainland women who were 
subject to the communist regime during the crucial developmental age were 
more inclined to compete than their male counterparts. In contrast, for our 
other two cohorts – one that was partially subject to the communist regime 
and partially subject to the new regime, and the other that was fully subject 
to the new regime – we observe either the opposite pattern or else no gender 
difference. We also find that, controlling for competence level, Mainland 
women are on average more competitive than their counterparts in Taiwan 
for every birth cohort, a finding that perhaps relates to the role model effect 
from their indoctrinated parents (Fernandez et al. 2004).

Are our findings truly due to the influence of communist ideology? 
In the exit surveys, we asked participants to report, from a list of personal 
attributes, those that their parents and schools encouraged them to develop 
when they were young. A significant proportion of the older cohorts of 
Mainland participants chose from these attributes ‘gender equality’ and 
‘being unselfish’, whereas no cohort differences were found among the 
Taiwanese participants. We also explored responses to two questions asking 
respondents whether they support or disagree with the statements that the 
government should implement policy to reduce income inequality and that 
governments should intervene in the economy as little as possible. Our 
oldest Mainland cohort is more likely to agree with the former statement 
and to disagree with the latter one. For the Taiwanese participants, no cohort 
difference is found.

Our design ruled out the possibility that women’s lack of competitive 
inclination is due mainly to innate ability. The fact that, within the same 
large cultural background, different cohorts of women exhibit a sharp 
difference in competitive inclination suggests that institutions and culture 
interact to affect individuals’ behaviour. If culture is a selective outcome, 
previous studies using long-lasting cultural differences, such as matrilineal 
versus patrilineal societies (Gneezy et al. 2009; Zhang 2015), may not be 
able to clearly identify the nurture effect due to the potential that societies 
could have selected into different cultures. In our setting, however, the effect 
of nurture via relatively short-term indoctrination is clearly demonstrated.
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Our research also adds to an increasing number of studies confirming that 
induced change in social norms does indeed affect individual preferences 
and behaviour. We will briefly consider two interesting examples that 
are complementary to our own. The first is by Liu et al. (2014), who 
investigated how Confucianism affects economic preferences of subjects 
in Mainland China and Taiwan by priming their subjects – university 
students – with Confucianism within the context of their experiment. Their 
finding that Chinese and Taiwanese subjects responded differently to this 
priming is interpreted as the result of different histories and experiences. 
The preferences they investigate include risk attitudes, loss aversion, time 
preference and trust for both boys and girls, but they do not consider 
gender differences in subjects’ willingness to compete, which is the major 
behaviour focus of our chapter. A second related study is that of Zhang 
(2015), who compares the competitive behaviour of experimental subjects 
from three ethnic groups (the Han, the Yi and the Mosuo (a polygamous and 
matrilineal group)) at a high school in south-west Mainland China in 2009. 
None of these subjects lived through the communist regime, which is the 
institutional change investigated in this chapter. The last two ethnicities, 
who are minorities in China, were held to be exempt from the communist 
reforms relative to their Han counterparts. The author finds no evidence of 
a gender gap in competitive inclination among these young Han Chinese, 
but a large gap for the Yi. The Mosuo girls were as competitively inclined 
as the Han Chinese.

Like these studies, we investigate the impact of different life experiences on 
behavioural outcomes. But in contrast to these studies, we directly recruit 
adult subjects who spent their formative years during the communist 
regime, as well as those who grew up just after the economic reform, 
in order to identify the impact of a relatively short-term communist 
indoctrination on behavioural differences. In so doing, we follow the 
psychological and economic literature indicating that behavioural traits are 
mainly developed during individuals’ formative years (Kohlberg and Mayer 
1972; Heckman 2007; Klimstra 2013). Moreover, we recruited as subjects 
individuals from the same ethnicity, in order to abstract from the issues that 
Zhang (2015) investigates.

The remainder of this chapter is structured as follows. We provide background 
information on socioeconomic changes that occurred in Mainland China 
and Taiwan in the past 70 years and how they affected gender roles in the 
two societies differently. We then introduce the experimental design, our 
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sample and summary statistics. Finally, we present the main results and 
examine whether the observed difference in gender gap in competitive 
inclination is indeed due to the communist propaganda.

Background
Women’s position in Mainland Chinese society changed dramatically over 
the course of the last seven decades. Traditionally, Chinese culture had 
a very strong gender bias. The Confucian view of women is that they are 
subordinates of men, they are weak and are born to serve others (Croll 1995). 
A virtuous woman should be ‘obedient, quiet, self-effacing, ignorant, and 
devoting herself only to the service of the family’ (Tseng 1992). In the period 
prior to the Second World War, women had limited freedom in society. They 
had to obey their fathers and brothers before marriage, their marriages were 
arranged, and after marriage, they belonged to their husbands’ family and 
had to obey their husband and mother-in-law’s domination. In the event 
that they were widowed, they were required to obey their sons (Hinton 
1966; Croll 1983; Ma 1995; Zhang 2015). The end of the Second World 
War saw the Communist Party (CCP) seize control from their predecessor 
– the Kuomintang (National Party) – in Mainland China, while the latter 
formed the government in Taiwan.

Since 1949, Mainland China has been ruled by the CCP, which adopted 
communist ideology and aimed to change Chinese society according 
to this ideology. Gender equality was at the top of the agenda for social 
transformation, perhaps following the role model of the Communist Party 
in the then-Soviet Union (Little 2011). The state undertook a series of 
legal reforms to establish the equality of women in marriage and family, in 
education and election rights, and in land rights and the right to participate 
in the labour market (Niida 1964; Croll 1995). They organised women 
to redefine and to promote their economic, social and political interests 
(Croll 1983; Mow et al. 2004). The New Marriage Law was introduced 
in 1950. This upheld the principles of free marriage, monogamy, equal 
rights for men and women, the protection of the natural rights of women, 
and opposed the patriarchal marriage practices centred on the interests of 
husbands and males (Niida 1964; Yao and You 2016). All these new ideas 
were in direct contradiction to the social norm of Confucianism that had 
dominated China for thousands of years. To change views and social norms 
in a short period, the CCP used mass media propaganda to popularise the 
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new ideas. These included positive and negative campaigns. On the positive 
side, slogans such as ‘women can hold up half the sky’, ‘men and women 
are equal’, ‘working is glorious’ and ‘make your own marriage decision’ 
appeared on propaganda posters, newspapers and government documents. 
On the negative side, it was widely believed that a society would not tolerate 
individuals who were able but chose not to work. Those choosing not to 
work would be regarded as ‘social parasites’ (Meng 2000). At the same time, 
Confucianism was denounced, especially during the Cultural Revolution 
period (Lu 2004).

Figure 12.1 plots the density of the key words of ‘women hold up half the 
sky’ and ‘gender equality’ that appeared in People’s Daily, the official CCP 
newspaper, over the past 67 years (the density is calculated using the number 
of times these key words appeared in articles published in People’s Daily each 
year divided by the total number of articles that appeared in the paper in 
that year). The figure shows that there were three peak periods: 1950–5; 
1970–6; and 1995. The first peak occurred during the early days of the 
introduction of the New Marriage Law. The second was during the Cultural 
Revolution period, while the third was 1995, which was the year the UN 
Fourth Women’s Conference was held in Beijing. Of the three peaks, the 
Cultural Revolution period is the most intensive one.
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Figure 12.1: Density of the phrases ‘half the sky’ and ‘gender equality’ 
in People’s Daily
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Figure 12.2: Labour force participation for Mainland China and Taiwan

Taiwan’s population is mostly Han Chinese who were born on the 
Mainland or have ancestors who were Han Chinese from the Mainland. 
Taiwan shares the same language and has a similar initial culture to that of 
Mainland China. One of the most important parts of this initial culture 
is Confucian values, beliefs and ethics, which have been passed down in 
Taiwan from parents to children and from teachers to students (Liu et al. 
2014). Unlike the Mainland, Taiwan did not experience a revolutionary 
ideological change after the Second World War, and traditional cultural 
values remain dominant. Nevertheless, as the economy developed and 
educational levels improved, society became more aware of gender equality 
issues, and the extreme Confucian values regarding women’s position in 
society gradually evolved into a more modern view. As such, women’s labour 
force participation rate has been increasing, and as a result of women’s 
financial independence, women are challenging traditional gender roles 
both within families and in workplaces. Figure 12.2 presents the male and 
female labour force participation rates by age and gender for the years of 
the early 1980s and early 2010s for non-agriculture workers in Mainland 
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China and Taiwan.1 The figures show that the labour force participation 
rate of Mainland women was very high in the earlier days, but over the 
past 30 years, it has dropped significantly, especially for prime-aged women. 
Thus, as the Chinese economy grew, women’s labour force participation 
rate reduced. The opposite is true in Taiwan.

Although Taiwanese women are, on average, less likely to participate in 
the labour market, as the Taiwanese economy grew over the past 30 years, 
primary-age women’s participation rate has been increasing. The different 
trends described in these figures are largely due to the institutional and 
cultural changes described in this section. If we assume that economic 
growth should have a general trend of increasing women’s labour force 
participation, the fact that in Mainland China, women’s labour force 
participation is reducing as the economy grows suggests that a strong 
counterforce exists. We argue that, to a large extent, this counter force is 
related to the institutional changes described above.

Experimental design and the data
We investigated whether or not individuals exposed to different regimes and 
social norms about women’s position in a society vary in their willingness to 
compete. To do this, we needed to identify birth cohorts that were exposed to 
different regimes. Based on Figure 12.1, in Mainland China, the period with 
the most intensive propaganda on gender equality was that of the Cultural 
Revolution. We therefore chose, as our treatment group, individuals born 
in 1958 (aged 8–17 during the Cultural Revolution) and whose schooling 
years thus overlapped with the Cultural Revolution. They were not too old 
to have lost their cognitive ability at the time of the experiment (aged 57 
in 2015), but were old enough to have spent their crucial development 
age during the Cultural Revolution. We have two comparison cohorts: 
(i) individuals born in the year the Cultural Revolution began (1966), and 
who spent three of their early primary school years during the Cultural 

1	  For Mainland China, we use the 1982 Population Census data for the early period and the China 
Family Panel Survey (CFPS) for the most recent period. We use only the urban population to generate 
this figure. The 1982 census is the first year we have data available for Mainland China. For the year 
near our experiment, we are unable to access unit record data from the 2010 Population Census. As an 
alternative, we used the representative CFPS data, which is close to our experiment year. For Taiwan, we 
use the 1980 census data. Also, due to the unavailability of the 2010 census data we use, instead, 2010–5 
data from the Taiwan Family Income and Expenditure surveys, conducted by Directorate-General of 
Budget, Accounting and Statistics Executive Yuan.
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Revolution and the remainder of their schooling years in the economic 
reform era (1977 onwards); and (ii) individuals born in 1977 who spent 
their entire lives in the economic reform era.

We aimed at sampling around 100 individuals in each birth cohort from 
Beijing, the capital city of Mainland China, equally divided along the 
gender line. A similar number of Taiwanese subjects was recruited from 
Taipei, the capital city of Taiwan, and among the same cohorts, in the same 
gender divide.

To ensure that our subjects were roughly representative of the population 
at large, we obtained the gender-education-employment distribution 
within each birth cohort from a combination of the National Bureau of 
Statistics Urban Household Survey data 2009 and the 1 per cent 2010 
Population Census data for the Beijing sample. For Taipei, we used the 
Manpower Survey 2010–2015.2 These distributions are then used as our 
sampling quota to recruit subjects. The recruitment was carried out by 
survey companies in Beijing and Taipei through internet or telephone 
contacts from the survey companies’ own subject pools. We also used 
social media (Facebook in Taipei and WeChat in Beijing) ourselves to 
supplement the survey companies’ recruitment efforts. In Taipei, we further 
advertised in communities through neighbourhood magistrates, elected 
officials at the bottom administration divisions around Taipei city. The 
advertisement texts in Mandarin are consistent between the two cities.3 
The original sample quota by cohort-gender-education-employment cells 
and the final sample distribution among these cells for Beijing and Taipei 
are available online (Booth et al. 2018, Appendix Table A.4). They show 
that, by and large, our final samples are consistent with the original quota.4

Experiments

We conducted a series of experiments with our sample subjects, including the 
following games: competition, trust, risk and loss aversion. These are widely 
used in the experimental literature investigating economic preferences. 
Below, we discuss our experimental procedures and then describe in detail 

2	  The reason we used different data sets for Beijing or the same survey data from multiple years for 
Taipei is to enlarge the sample sizes.
3	  See Booth et al., 2018, Appendix B for the translated English text.
4	  All our Taipei subjects report their ethnicity as Han Chinese except for three individuals who did 
not respond to this question. For Beijing, all subjects but nine individuals are Han Chinese. Six stated 
they were Manchuria, which is not an ethnically diverse area.
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the two games reported in this chapter: the competition and the risk game. 
The precise form of these games is available online (Booth et al. 2018, 
Appendix C).

Our sample subjects were invited to come to one of several identical 
lecture rooms in either Peking University or National Taiwan University. 
The experiments were conducted in large lecture rooms, in which 
participants were seated separately with enough space in between to ensure 
no interference from one another. Participants were given a show-up fee of 
CN¥75 in Beijing, which is equivalent to around US$12, and in Taipei, it 
was NT$510 or approximately US$16.5 Participants were told that they 
had been selected to participate in an experiment and that, during the 
experiment, they would have the opportunity to earn some money and the 
exact amount they could earn would depend on their own decisions and 
their luck. All participants were given the option of not participating, both 
before and during the experimental sessions, but no one opted out. At the 
end of the experiment, one of the tasks was randomly chosen for payment.

The experiments in Beijing were conducted between 24 April and 23 
May 2015, while in Taipei they lasted from 25 July to 5 September 2015. 
To ensure consistency in the running of the experiments, Xin Meng (one 
of the co-authors of the study) and James Zhang (our research assistant 
(RA) from The Australian National University) trained RAs in both Peking 
University and National Taiwan University. Moreover, both Xin Meng and 
James Zhang were present during the experiments in both places, although 
the actual sessions were mainly conducted by two of the authors of this 
chapter (Fan and Zhang for Taipei and Beijing, respectively) together with 
a team of 15 to 20 trained student RAs from the National Taiwan University 
and Peking University. The experiments were all conducted in Mandarin, 
using pen and paper to avoid the potential problem that our older cohort 
might not be computer-literate. Each participant received hard copies of 
the instructions for each game immediately before the beginning of each 
game, and these instructions were then also read out loud to the group as a 
whole. There were opportunities to ask questions, and test questions were 
included in the answering sheets for each game to enable us to ascertain 

5	  The difference in payments between the two cities is due to the fact that the average earnings of 
Taipei is 1.5 times of that the average earnings in Beijing. Due to our budget constraint, we paid Taipei 
participants 1.33 times of their Beijing counterparts.



UNEVEN REWARDS

322

whether participants understood the instructions.6 Participants marked 
their answer to each test question and their decision for each game on a 
paper form (the answering sheet), which was distributed to the participants 
after reading the instructions to them for each game. Below, we discuss the 
competition game and risk game procedures, with details provided online 
(Booth et al. 2018, Appendix C).

The design of the competition game loosely follows that of Niederle and 
Vesterlund (2007).7 More specifically, three rounds of the game were 
conducted. The task in each round consisted of finishing, in five minutes, 
as many additions of sets of five two-digit numbers. In the first round, 
individuals were paid based on a piece rate: each correct answer was 
compensated by CN¥12 in Beijing and NT$78 in Taipei. Round 2 was 
a compulsory tournament in which each subject was randomly assigned 
an anonymous partner. Those completing the most correct answers were 
awarded, in Beijing and Taipei, CN¥24 and NT$156 for each correct 
answer, respectively; whereas those who lost in the tournament received 
nothing. In the third round, subjects were asked to make a choice: either to 
be paid by piece rate or tournament. The piece-rate payment was the same 
as for Round 1, while that for the tournament was the same for Round 2. 
However, for this third round, the results of those who chose to compete 
were compared with the scores of their partners in Round 2.8

All sessions followed the same order of the three rounds described above. 
An advantage in conducting three rounds of the competition game is that we 
can use the results from the first two rounds (the mandatory piece rate and 
the tournament) to control for individuals’ competence as well as their ability 
to sustain pressure (difference in performances between the first two rounds).

The risk game follows Gneezy and Potters (1997) and involves a series of 
lottery choices. Subjects need to choose, for each of the 11 choices, between 
receiving an amount with certainty (CN¥101 in Beijing and NT$662 
in Taipei, which was approximately US$15 and US$20, respectively) or 

6	  Most respondents answered the test questions correctly. Thirty observations from the Beijing 
sample and 14 observations from the Taipei sample failed to answer the test questions for rounds 1 and 
2 of the competition game correctly. We experimented with including dummies for these observations 
in or excluding them from our regression analysis later in the chapter.
7	  Niederle and Vesterlund (2007) provided feedback to the subjects at the end of the each round of 
the competition game regarding their own performance. We did not do so in our setting.
8	  This is to ensure subjects’ choice on whether to compete is not due to issues not relating to 
competition inclination, such as not wanting to impose negative externalities on others or strategic 
response to beliefs about other participants’ choices.
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a lottery with a 50 per cent chance of receiving a larger amount and a 50 per 
cent chance of receiving nothing. The lottery-winning amount increases 
gradually from CN¥135 or NT$889 in the first choice to CN¥475 or 
NT$2109 in the 11th choice. Risk-loving subjects would choose the lottery 
over certainty even when the potential gain is small, while risk-averse 
individuals would only choose the lottery over certainty when the potential 
gain from so doing becomes sufficiently large. The particular choice used 
for the payoff for this game depends on a random draw of a ping-pong 
ball from a box with 11 numbered balls (from 1 to 11) by one of the 
participants at the end of the risk game. Once the choice was determined, 
another participant was randomly selected to toss a coin, which determined 
the outcome for those who had chosen a lottery.9

Exit survey

After completion of the games, all participants were asked to fill out an 
exit survey questionnaire. In addition to the general demographic details, 
labour market outcomes and personality traits of the individuals and their 
family members, we also asked a series of questions designed to elicit 
information about the environment in which individuals were brought up. 
These included questions about the attributes encouraged by parents and 
by schools during that period. The attributes included being independent, 
hard-working, responsible, imaginative, tolerant and respectful of others, 
trusting other people, giving and looking after those less fortunate; gender 
equality; thrift and saving money; determination and perseverance; religious 
faith; unselfishness and competitiveness. In addition, a set of opinion 
questions regarding preferences for government intervention was included 
in the survey.

We also administered a simplified five-minute Raven’s Matrices Test to gauge 
participants’ intellectual ability. The test is a widely accepted indicator of 
higher-order general mental ability that does not rely on cultural context or 
prior experience. Originally designed to provide information about subjects’ 
ability using a non-verbal setting uncontaminated by linguistic background, 
its results have been shown to be consistent across cultures and over time 
(Raven 2000).

9	  However, as we played three games and the competition game with three different rounds in each 
session, only one of the five game/round was used for the actual payoff. Which particular game/round 
was used for the final payoff in each session was determined randomly by drawing balls with number 1 
to 5 from a box.
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Summary statistics
Table 12.1 reports the summary statistics of the subjects’ characteristics 
by region, gender and cohort. Our sample is not entirely balanced across 
cohorts and genders. In particular, the number of observations for the 1958 
male cohort in Beijing is small relative to the other cohort cells in Beijing or 
Taipei (see the top panel of Table 12.1).

Table 12.1: Summary statistics

Beijing Taipei

Females Males Females Males

Number of observations

1958 57 41 66 65

1966 57 60 62 56

1977 61 58 56 54

Years of schooling

1958 11.94 12.42 10.91 12.20

1966 12.68 12.59 12.74 12.89

1977 14.41 14.09 14.80 14.04

Raven scores

1958 4.27 5.16 6.29 6.25

1966 5.47 5.90 6.94 7.30

1977 6.75 7.55 7.69 8.02

Mother’s years of schooling

1958 6.64 6.23 4.55 4.15

1966 7.544 8.02 4.9 5.82

1977 10.38 10.41 8.53 8.69

Number of siblings

1958 2.98 2.49 4.31 3.41

1966 1.84 1.73 3.14 2.91

1977 0.63 0.71 2.53 1.70

Marital status

Married 88.00 91.82 62.50 68.57

De facto 2.29 0.63 0.54 1.14

Single 2.86 2.52 24.46 25.14

Divorced 5.71 5.03 7.61 5.14

Widowed 1.14 0.00 4.89 0.00

Source: Authors’ calculation from the data.
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In terms of years of schooling, the gender differences across the cohorts are 
similar in Beijing and Taipei. While there is a visible female disadvantage 
for the 1958 cohort, it disappears for the later cohorts. Years of schooling 
are calculated based on the highest level of education reported by individual 
subjects and the normal number of years of education for each level in 
Mainland China and Taiwan to obtain a comparable measure across the 
two cities. However, during the Cultural Revolution, most Mainland 
urban schools were closed for between three and seven years.10 Many birth 
cohorts whose education was interrupted during that period were given 
certificates for the level of education they were supposed to have completed, 
despite the fact that they did not receive that education. After the period 
of school closure, although schools were reopened and children at schools 
were educated, the quality of education during the Cultural Revolution was 
very questionable (Deng and Treiman 1997; Meng and Gregory 2002). 
Within our sample, the Beijing cohort born in 1958 had their education 
interrupted for a total of six years during the Cultural Revolution. The 
1966 birth cohort was also affected for three years in their early primary 
school education due to the lower quality of education in those years. The 
relevance of these interruptions will be highlighted later when we discuss 
subjects’ performance in competition games.

We also report summary statistics for mothers’ education, number of siblings 
and marital status variables. All the variables exhibit large differences among 
the cohorts from Beijing and Taipei. On average, Beijing cohorts have 
higher values for ‘mother’s education’ for all cohorts. Taipei cohorts have 
significantly more siblings than their Beijing counterparts, while the Beijing 
cohorts are more likely to be married than single relative to their Taipei 
counterparts. These may all be related to policy and social norm differences.

Table 12.2 presents the summary statistics of the competition game. The 
first panel shows the proportion of people choosing to compete in the third 
round in each cohort-gender cell for Beijing and Taipei separately. The last 
two columns in this panel report gender gaps in competitive inclination 
and t-ratios for the differences. The results indicate that, for the Beijing 
subjects, the 1958 women are statistically significantly more likely to choose 
to compete than their male counterparts, while women in the 1966 cohort 

10	  All levels of schools were closed in urban areas in Mainland China between 1966 and 1969. Then, 
primary and junior high schools were reopened in 1968–9 academic year. However, senior high schools 
did not reopen for recruitment until 1972, while the merit-based university entrance did not resume 
until after the Cultural Revolution in 1977 (Deng and Treiman, 1997; Meng and Gregory, 2002).
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are less likely to choose to compete. No statistically significant difference is 
observed for the 1977 cohort. For our Taipei sample, however, no gender 
difference in competition inclination is observed for any cohort.

Table 12.2: Summary statistics for the competition game

Probability of choosing to compete in Round 3

Females Males Females – Males

Observations Mean Observations Mean Observations Mean

Beijing

1958 57 0.26 41 0.12 0.14* 1.72

1966 57 0.26 60 0.45 −0.19** 2.13

1977 61 0.44 58 0.47 −0.02 0.25

Taipei

1958 66 0.42 65 0.51 −0.08 0.95

1966 62 0.45 56 0.54 −0.08 0.91

1977 56 0.59 54 0.57 0.02 0.16

Beijing Taipei

Females Males Difference Females Males Difference

Number of correct answers in Round 1

1958 7.30 5.20 2.103*** 11.44 11.74 −0.299

1966 9.53 9.45 0.076 12.37 11.45 0.925

1977 11.46 9.95 1.511** 12.02 11.35 0.666

Number of correct answers in Round 2

1958 8.19 6.98 1.217** 13.08 13.06 0.014

1966 11.11 10.37 0.739 13.45 13.25 0.202

1977 12.80 11.69 11.14 13.07 12.69 0.386

Notes: *** p<0.01; ** p<0.05; * p<0.1.
Source: Authors’ calculation from the data.

The middle panel of Table 12.2 reports the average number of correct 
answers achieved in the first round (piece rate) of the competition game by 
each cohort-gender cell. The last two columns of the panel show the gender 
difference in performance for Beijing and Taipei separately. The bottom 
panel shows the same data for the second round (compulsory tournament) 
of the competition game.
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Figure 12.3: Cumulative density function: number of correct answers 
Round 1

Figures 12.3 and 12.4 present the cumulative density functions for these 
two rounds by each gender, cohort and region as well. These data confirm 
that, on average, the Beijing cohorts performed badly relative to their Taipei 
counterparts, especially the 1958 cohort, whose education interruption 
during the Cultural Revolution is clearly revealed from these performance 
results. Table 12.2 shows that males and females in the 1958 Beijing cohort 
completed, respectively, 5.2 and 7.3 correct answers in the first round and 
7.0 and 8.2 in the second round. Their completed correct answers in the first 
round are only 44 per cent and 64 per cent of the correct answers completed 
by their Taipei counterparts, respectively. While the 1966 Beijing male and 
female cohorts are doing better than their 1958 counterparts, they still only 
completed 82 per cent and 77 per cent of the correct answers supplied by their 
Taipei counterparts. The results from the bottom two panels of Table 12.2, as 
well as from the cumulative density plots, indicate that the simple differences 
in competitive inclination without controlling for differences in performance 
in the number of correct answers may not be comparable across cohorts and 
across Beijing and Taipei. We control for differences in performance in our 
preferred specifications in the following section.
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Figure 12.4: Cumulative density function: number of correct answers 
Round 2

Gender gap in willingness to compete

Niederle and Vesterlund (2007) discussed in detail the factors that may 
affect gender differences in competitive inclination in addition to preference 
for competition. In particular, they discussed gender differences in over-
confidence, risk aversion and feedback aversion. In addition, men and 
women may differ in performance under pressure. To examine whether 
gender difference in competitive inclination varies across different birth 
cohorts, we estimate the following regression:

(1) Compij = α + βjCohij + κMaleij + ρjCohij × Maleij + θWij + γXij + εij,

where the subscripts i and j indicate the individual and the birth cohort, 
respectively (j = 1966 or 1977); Compij = 1 if the subject chooses the 
tournament in the third round and 0 if the subject chooses piece rate. Cohij 
is a birth cohort dummy variable indicating the cohort born in 1966 and 
1977; Maleij is the male indicator. Cohij×Maleij are two interaction terms 
between the dummy variable for birth cohort 1966 and that for 1977, and the 
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male dummy variables. Variables measuring ability and game characteristics 
performance are included in the vector Wij. These variables are risk aversion, 
over-confidence, IQ, performance, an individual’s ability to perform 
under pressure, the gender composition of the session and the number of 
participants in each session.11 Individual characteristics are incorporated 
into the vector Xij, including years of schooling, the individual’s mother’s 
years of schooling and the number of siblings they have. εij denotes the 
random error term. Thus, the coefficient κ measures the gender difference 
in competitive inclination for the 1958 cohort, while κ+ρ1966 and κ+ρ1977 
measure the gender differences in competitive inclination for the 1966 and 
1977 cohorts, respectively.

We initially estimate (1) for Beijing and Taipei separately with three different 
model specifications:

1.	 the simple model without controlling for Wij and Xij;
2.	 the simple model plus Wij; and
3.	 adding the additional control variables of Xij.

Table 12.3: Estimated results for equation (1)

Beijing Taipei

[1] [2] [3] [4] [5] [6]

Dummy for males −0.141*
[0.078]

−0.149*
[0.087]

−0.159*
[0.087]

0.083
[0.088]

0.040
[0.081]

0.037
[0.085]

Dummy for 1966 0.000
[0.083]

−0.092
[0.088]

−0.119
[0.093]

0.027
[0.088]

−0.042
[0.082]

−0.049
[0.085]

Dummy for 1977 0.179**
[0.087]

−0.003
[0.088]

−0.057
[0.103]

0.165*
[0.090]

0.046
[0.088]

0.010
[0.093]

Male* 1966 0.328***
[0.117]

0.295**
[0.121]

0.299**
[0.124]

0.001
[0.127]

0.026
[0.116]

0.014
[0.119]

Male* 1977 0.164
[0.121]

0.201*
[0.118]

0.212*
[0.120]

−0.099
[0.129]

−0.047
[0.118]

−0.058
[0.117]

Dummy for 
Round 1 = Round 2

– 0.191**
[0.078]

0.200**
[0.080]

– 0.017
[0.072]

0.016
[0.072]

Dummy for 
Round 1<2

– 0.040
[0.066]

0.045
[0.067]

– 0.138**
[0.064]

0.146**
[0.065]

11	  The ‘risk aversion’ variable is obtained from the risk game; ‘over-confidence’ is measured by the 
difference in self-assessed potential performance in the competition game and their actual performance; 
‘performance’ and ‘IQ’ are measured by the number of correct answers in the second round and the 
simple Raven’s test score; ‘sustainability to pressure’ is measured by a set of dummy variable indicating 
difference in performance under the piece rate and the tournament payment methods.



UNEVEN REWARDS

330

Beijing Taipei

[1] [2] [3] [4] [5] [6]

Dummy for 
Round 2 = Round 3

– 0.026
[0.071]

0.022
[0.071]

– 0.000
[0.070]

0.000
[0.070]

Dummy for 
Round 2<3

– −0.054
[0.060]

−0.055
[0.060]

– −0.013
[0.055]

−0.023
[0.056]

Risk aversion 
(switching point)

– −0.001
[0.001]

−0.001
[0.001]

– −0.002***
[0.001]

−0.002***
[0.001]

No. correct 
answers in Round 2

– 0.035***
[0.009]

0.035***
[0.009]

– 0.042***
[0.006]

0.043***
[0.007]

Raven test score – 0.019
[0.012]

0.017
[0.012]

– 0.042***
[0.012]

0.041***
[0.012]

Over-confidence – 0.037
[0.026]

0.032
[0.026]

– 0.030
[0.024]

0.033
[0.024]

Dummy for single-
sex sessions

– −0.046
[0.057]

−0.047
[0.058]

– 0.120**
[0.050]

0.105**
[0.051]

No. participants in 
the session

– -0.005
[0.004]

-0.005
[0.004]

– 0.008
[0.005]

0.008
[0.005]

Years of schooling – – 0.007
[0.010]

– – -0.010
[0.007]

Mother’s years 
of schooling

– – 0.000
[0.006]

– – 0.011*
[0.007]

No. of siblings – – −0.018
[0.020]

– – -0.013
[0.017]

Observations 334 332 330 359 356 345

R2 0.065 0.150 0.151 0.015 0.223 0.231

Test for gender difference (male – female) by cohort

Cohort 1958 −0.141* −0149* −0.159* 0.083 0.040 0.037

SE [0.078] [0.087] [0.087] [0.088] [0.081] [0.085]

Cohort 1966 0.187** 0.146 0.140 0.084 0.066 0.051

P-values (κ+ρ66=0) (0.034) (0.106) (0.130) (0.365) (0.470) (0.581)

Cohort 1977 0.023 0.052 0.053 −0.016 −0.007 −0.021

P-values (κ+ρ77=0) (0.804) (0.565) (0.554) (0.873) (0.936) (0.815)

Notes: *** p<0.01; ** p<0.05; * p<0.1; Robust standard errors in squared brackets; those 
in the parentheses are p-values from the joint significant tests.
Source: Authors’ own estimations.

Table 12.3 reports the full regression results together with the gender gap 
in competitive choice for each cohort. The results at the bottom panel 
of Table 12.3 labelled ‘gender difference by cohort’ indicate that there is 
a negative gender gap for the Beijing 1958 cohort. On average, without 
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controlling for anything (column [1]), the Beijing 1958 males are 14 per 
cent less likely to choose to compete than their female counterparts. For the 
same cohort in the Taipei sample (column [4]), however, males are around 
8.3 per cent more likely to compete than their female counterparts, though 
the coefficient is not precisely estimated.

Columns [2] and [5] report the estimates from model 2, in which we control 
for other factors potentially contributing to the willingness to compete. 
These include individuals’ competence in performing correct additions, 
risk aversion, over-confidence, potential ability to sustain pressure and 
gender composition and the size of the game session. From columns [2] 
and [5], we see that the 1958 female cohort in Beijing is 14.9 per cent 
more competitively inclined, an increase from 14.1 per cent in model 1, 
while for the Taipei cohort, the male advantage is more than halved. For the 
Beijing sample, the only other factors affecting whether individuals choose 
to compete are their adding-up ability (number of correct answers in Round 
2) and their ability to sustain pressure (difference in number of correct 
answers in rounds 1 and 2). However, for the Taipei sample, we see that risk 
aversion, the Raven’s test score, as well as whether the session attended is a 
single-sex session also play an important role. In columns [3] and [6], we 
control for further individual characteristics. Again, the female advantage 
for the Beijing 1958 cohort increased further to 15.9 per cent, while for 
the same cohort in Taipei, the male advantage reduced to 3.7 per cent. We 
now compare the competitive inclination of the 1958 Beijing women with 
their younger counterparts. The results from model 1 (column [1]) suggest 
that the 1966 women are equally competitive as the 1958 cohort, while the 
1977 cohort is more competitive than their 1958 counterparts. However, 
once we control for model 2 (column [2]) for the competence level and 
other potential reasons for choosing to compete, the coefficients for both 
the 1966 and 1977 cohorts become negative but statistically insignificant. 
This suggests that women across cohorts are equally competitive. Further 
controlling for personal characteristics (column [3]), the size of the negative 
coefficients increases, but none are precisely estimated. Nevertheless, the 
coefficient for the 1966 relative to the 1958 cohort is reasonably large 
(−0.12). The situation is similar for the Taipei women.

We next estimate the following pooled regression for Beijing and Taipei, 
shown in (2). This allows us to compare not only the gender gap in 
competitive inclination across cohorts within each region but also that 
between Beijing women and their Taipei counterparts:
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(2) Compij = α + βjCohij + κMaleij + ρjCohij × Maleij + θWij + γXij + πBij + 
βbCohij × Bij + κbMaleij × Bij + Cohij × Maleij × Bij + θbWij × Bij + γbXij × Bij 
+ εij,

where B is an indicator for the Beijing sample and the superscript b denotes 
the coefficient for the Beijing sample.

Booth et al. (2018, Appendix A, Table A.1) indicate how to interpret the 
coefficients from (2). The selected results from estimation of (2) are reported 
in Table A12.2, and the implied differences in competitive inclination, both 
across cohorts within a region and across regions, are reported in Table 12.4.

The results here confirm those obtained from Table 12.3, namely that 
women in the 1958 Beijing cohort are more competitively inclined than 
their male counterparts, whereas controlling for all variables (model 3 in 
Table 12.4), none of the other cohorts in either Beijing or Taipei exhibits 
a significant gender difference.

Table 12.4: Gender gap in competitive inclination across cohorts 
and regions

Pooled sample 
estimation

Model 1 Model 2 Model 3

Taipei Beijing Taipei Beijing Taipei Beijing

1958 male vs. female 0.083
[0.088]

−0.142*
(0.075)

0.039
[0.081]

−0.151*
(0.082)

0.037
[0.085]

−0.159*
(0.069)

1966 male vs. female 0.084
(0.364)

0.186**
(0.031)

0.064
(0.477)

0.148*
(0.096)

0.051
(0.577)

0.139
(0.123)

1977 male vs. female −0.016
(0.873)

0.022
(0.804)

−0.008
(0.929)

0.051
(0.568)

−0.019
(0.815)

0.053
(0.552)

1966 female vs. 
1958 female

0.027
[0.088]

0.000
(0.272)

−0.042
[0.082]

−0.095
(0.272)

−0.049
[0.085]

−0.119
(0.194)

1977 female vs. 
1958 female

0.165*
[0.090]

0.179**
(0.040)

0.045
[0.088]

−0.004
(0.965)

0.010
[0.093]

−0.057
(0.582)

BJ 1958 female vs. 
TP 1958 female

−0.161*
[0.085]

– 0.786*** 
[0.286]

– 0.643* 
[0.338]

–

BJ 1966 female vs. 
TP 1966 female

−0.188**
(0.030)

– 0.733**
(0.013)

– 0.573*
(0.093)

–

BJ 1977 female vs. 
TP 1977 female

−0.142
(0.112)

– 0.737**
(0.016)

– 0.576
(0.106)

–

Note: *** p<0.01; ** p<0.05; * p<0.1; BJ = Beijing; TP = Taipei; Robust standard errors in 
squared brackets; those in the parentheses are p-values from the joint significant tests.
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Do these results indicate that the observed gender gap for the Beijing 
1958 cohort is mainly due to the male 1958 group being less competitive 
than the women? We examine this issue in several steps. First, we examine 
whether women in the Beijing 1958 cohort are more or less competitively 
inclined than their younger counterparts. The second panel of Table 12.4 
reports these results. It shows that the 1958 women in Beijing are no less, 
if not more, competitively inclined than the 1966 and 1977 cohort women 
in Beijing. In particular, relative to the 1966 women in Beijing, they are 
almost 12 per cent more likely to choose to compete, although this is not 
precisely estimated.

Second, we compare women in Beijing with their respective cohort women 
in Taipei. These results are exhibited in the third panel. We show that women 
in the Beijing 1958, 1966 and 1967 cohorts are all more competitively 
inclined than their respective counterparts in Taipei. The differences in 
their competitive inclination are large. For the 1977 cohort, however, the 
difference is precisely estimated only in model 2.

Third, using results from model 3, we also test whether women in the 
Beijing 1958 cohort are more competitively inclined than the Taipei 1958 
males and both genders in the Taipei 1966 and 1977 cohorts. The test 
results confirm that they are indeed more competitively inclined than these 
other groups.

We now investigate if the pattern observed in our laboratory setting is 
consistent with real-world outcomes. An important gender equality measure 
should be labour force participation. However, the official retirement age 
for Mainland China is 50–55 for women and 60 for men, while in Taiwan 
it is 60 for women and 65 for men. The 1958 cohort was aged 57 at the 
time the experiments were conducted, and at that time, our Mainland 
female cohort had reached retirement age, while the Mainland male cohort 
and both genders in Taiwan had not. Thus, it is hard to compare labour 
force participation rates across cohorts and regions. Therefore, we instead 
use individuals’ take-home income from workplaces (including wages, 
bonuses, subsidies or retirement income) and income from both workplaces 
and government (mainly for retirement income). Table 12.5 reports these 
average monthly incomes by cohort and gender as well as male/female 
income ratios. The data revealed in Table 12.5 (bottom row of top panel) 
suggest that, on average, Beijing women bring home 37 per cent less income 
than their male counterparts if we only count income they obtained from 
workplaces and work-related pensions (the top panel, third column). If we 
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also take into account pensions and other transfers from the government, 
the ratio reduces to 25 per cent. In Taipei, however, the take-home income 
gap between males and females is around 61 per cent in both cases.

Table 12.5: Gender income gap

Beijing Taipei

Males Females Male/female Males Females Male/female

All income from workplaces (including retirement income)

1958 3,729 3,755 0.99 7,615 3,888 1.95

1966 6,210 4,170 1.48 11,035 6,378 1.73

1977 7,518 5,242 1.43 9,237 7,128 1.29

Total 6,047 4,408 1.37 9,228 5,746 1.60

Income from workplaces and government

1958 4,529 5,036 0.90 7,735 4,277 1.81

1966 6,324 4,462 1.41 11,036 6,428 1.72

1977 7,518 5,567 1.35 9,308 7,177 1.30

Total 6,296 5,034 1.25 9,295 5,914 1.57

Relative to person of opposite sex with same age/education, your 
income is

Beijing Taipei

More Less Same More Less Same

Males

1958 26.83 14.63 58.54 31.15 29.51 30.34

1966 25.00 20.00 55.00 32.14 35.71 32.14

1977 27.59 15.52 56.90 31.48 27.78 40.74

Females

1958 33.33 8.77 57.89 38.71 22.58 38.71

1966 33.33 10.53 56.14 59.02 11.48 29.51

1977 37.70 9.84 52.46 50.91 14.55 34.55

Source: Authors’ calculation from exit survey data.

When we compare the gender income gap by cohort, we find that, except 
for the 1958 Beijing cohort, the gender wage gaps [(Wagem/Wagef ) − 1] 
for all the cohorts in both Beijing and Taipei are positive. For the Beijing 
1958 cohort, women bring home, on average, more income than their male 
counterparts. If we only count incomes from workplaces, the difference is a 
mere 1 per cent. If we consider pensions from the government as well, the 
difference increases to 10 per cent.
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In the survey, we also ask individuals whether they think their own income 
is more, less, or about the same as an individual at the same age, same 
education level, but opposite gender. We report the proportion of each 
cohort/gender group’s opinion for both Taipei and Beijing in the third panel 
of Table 12.5. In general, more than 50 per cent of individuals in both 
genders and all cohorts in Beijing reported that their income is the same 
as their opposite-gender counterparts. The ratio is slightly higher for older 
than younger cohorts. The proportion in each Taipei cohort choosing equal 
payment is substantially lower. Surprisingly, a large proportion of women 
in the Taipei cohorts believe they earn more than their male counterparts.

We conducted a few sensitivity tests for the robustness of our estimated 
results reported in Table 12.3. First, as discussed earlier (footnote 4), the 
results from the pre-experiment test on whether the subjects understood the 
game show that there are a few individuals in both the Beijing and Taipei 
samples who appear not to have understood the game very well. Our main 
results included these people, and here we test including a dummy variable 
to indicate them or excluding them from the estimation. The results are 
reported in Panel (a) of Table 12.6. As can be seen from Table 12.6, either 
adding a dummy variable or excluding these people from the estimation 
does not change our results.

Second, we also examine whether the estimated gender difference in 
willingness to compete across cohorts is capturing differences in work 
experience rather than exposure to different institutional regimes. If those 
who work more become more confident, which in turn increases one’s 
competitiveness, the older cohort would also exhibit a higher level of 
willingness to compete, though it cannot explain the difference in the gender 
gap across cohorts. We nevertheless test the possibility of work experience 
being the driving force by generating individuals’ work experience variable 
based on their reported work history. This variable is then added to our 
regression of (2), and the results are reported in columns [1] and [2] in 
Panel (b) of Table 12.6. The results show that, in both the Beijing and 
Taipei samples, adding this variable does not change our main results on 
gender gaps in willingness to compete across different cohorts.
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Finally, we also investigate whether there is an intergenerational impact of 
indoctrination using a variable measuring the number of years parents spent 
when they were young in the communist era. In other words, we use the 
number of years between 1949 and 1978 during which parents were aged 
7–20 years of age. The results for the Beijing sample for mother and father 
separately are reported in columns [3] and [4] in Panel (b) of Table 12.6. 
These results indicate little intergenerational behavioural impact and that, 
controlling for intergenerational effects, our main results still hold. However, 
due to the high collinearity between the birth cohort dummies and the parental 
communist experience, 94 per cent of the 1977 cohort had parents who had 
such experience as opposed to 2 per cent for the 1958 cohort and 20 per 
cent for the 1966 cohort. It is therefore possible that the small gender gap in 
willingness to compete for the 1977 Beijing cohort as compared to their 1966 
cohort counterparts may be partially due to the intergenerational impact.

Mechanisms
Alesina and Fuchs-Schundeln (2007) discussed the endogenous role political 
regimes play in forming people’s tastes for public social policies. They provide 
strong evidence that there is a feedback effect from the regime on people’s 
attitudes. In our experiment, the finding that women in the 1958 Beijing cohort 
are more willing to compete may well be related to this feedback effect. In this 
section, we further explore the mechanisms through which women growing 
up under different regimes form different preferences. To examine if there is 
a long-lasting communist indoctrination effect, we follow Alesina and Fuchs-
Schundeln (2007) and check what other evidence there is in our data that 
indicates attitudes towards government intervention in social and economic 
affairs differ across cohorts and regions. In our exit survey, we asked subjects 
if they believe that the government should play a role in reducing income 
inequality in general and if they support the view that the less intervention 
from the government in the economy, the better. The answers are given on 
a scale of 1 to 5, with 1 being strongly disagree and 5 being strongly agree. 
Using these data as the dependent variables, we estimate using OLS a modified 
version of (2) without the game controls and add log individual income into 
the vector Xij. The selected results are reported in the first two columns of 
Table 12.7, where we report three panels: the top panel reports the selected 
estimated coefficients from the regressions of modified (2), the middle panel 
reports the implied differences across cohorts and regions based on the top 
panel coefficients and the bottom panel reports differences between Beijing 
women/men and Taipei women/men based on results from the regressions that 
look only at aggregated differences and disregard cohort variations.
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The results for the state-intervention preference variables suggest that, in 
general, the Mainland Chinese female cohorts, relative to the Taiwanese 
female cohorts, are much more likely to support the view that the government 
should try to reduce income inequality and much less likely to think that 
the less government intervention in the economy, the better. On a scale of 
1 to 5 points, the three female cohorts are 1.4 to 1.9 points more likely to 
support the government reducing inequality and 1.6 to 1.8 points less likely 
to think that less government intervention in the economy the better. These 
are very large differences, between 28 per cent to 38 per cent of the total 
scores. These results are largely consistent across the three female cohorts.

If we examine the bottom panel, which treats male and female subjects in 
Beijing and Taipei as single groups, we see that this conclusion applies to 
males as well. Thus, after 40 years of market-oriented economic reform, the 
society is still largely geared towards equality and government intervention. 
This finding is in line with that of Alesina and Fuchs-Schundeln (2007) 
– that communist propaganda has a long-lasting effect. In addition, our 
results indicate that individuals who grew up subject to a heavy dose of 
indoctrination, and individuals who largely grew up with a new ideology, 
all seem to prefer more state intervention in social and economic affairs. 
This latter finding differs slightly from that of Alesina and Fuchs-Schundeln 
(2007), which revealed that in East Germany, those born after 1975 have a 
much weaker preference for government intervention relative to their older 
counterparts. This difference between their results and ours may relate to 
two broad sets of factors. First, after German reunification, Communism 
was discredited, and there was a large migration from East to West Germany. 
Second, in Mainland China, the Communist Party is still the ruling party, 
even though the economy largely operates under market economic rules. 
Interestingly, according to our results, only the behaviour of the cohort 
that grew up during the communist regime is in line with the communist 
indoctrination, while the behaviour has changed for cohorts growing up in 
the economic reform era. Yet the attitudinal differences across cohorts seem 
to be limited. This may be related to the lack of continuation in propaganda 
on gender issues, which affects gender willingness to compete, as we will 
discuss below,12 whereas the government’s role in the economy persisted in 
the reform era.

12	  See the discussion below on parental and school teaching on gender equality. There we observe that 
in Beijing, relative to the 1966 and 1977 cohorts, there is a higher probability that the 1958 cohort was 
taught gender equality by mothers and schools.
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Is the difference in gender willingness to compete and in the preference for 
government intervention for social and economic issues really a reflection 
of indoctrination? There is a small literature that discusses intergenerational 
transmission of cultural norms (Bisin and Verdier 2000; Tabellini 2010; 
Nunn and Wantchekon 2011).13 In the post-experiment survey, we follow 
their ideas and ask respondents to pick, from a list of qualities or attributes, 
those that their parents and school encouraged when they were young. 
We report here the results from our examination of three attributes that 
are related to the competitive inclination and preference for inequality 
in general:

•	 encourage to believe that men and women are equal;
•	 encourage to be competitive; and
•	 encourage to be unselfish.

We generate two dummy variables for each of these qualities: whether 
the mother or school encouraged individuals to have these qualities (yes 
= 1, 0 otherwise). The modified version of (2) is estimated using a linear 
probability model (LPM) for ease of interpretation of the coefficients. 
The results for mothers’ encouragement and schools’ encouragement are 
reported in columns [3]–[8] of Table 12.7. The three panels separately report 
the regression coefficients; the implied differences across gender, cohorts 
and region; and the aggregated differences between Beijing and Taipei for 
females and males. The results on gender equality (both from mothers’ and 
schools’ teaching) show that there is no consistent gender difference within 
each Beijing cohort. Relative to the 1958 Beijing females, those who were 
born later are consistently less likely to have either their mother or school 
encourage them to believe in gender equality. Although the size of the 
differences is large (9 per cent to 13 per cent), none of the differences are 
precisely estimated. Relative to Taipei women, however, Beijing women in 
all three cohorts are more likely to have their parents or school encourage 
them to have the view of gender equality. The difference in probability 
ranges from 70 per cent to 74 per cent for mothers’ encouragement and 59 
per cent to 82 per cent for schools’ encouragement. This is not only the case 
for females; the bottom panel shows that Beijing males were equally more 
likely to have their mothers and schools encourage them to adopt the view 
of gender equality than their Taipei counterparts.

13	  The basic idea of the Tabellini model is that individuals inherit parental norms and make decisions 
accordingly.
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Regarding being competitive, Mainland parents do not seem to have 
prepared their children any more than their Taiwan counterparts. However, 
schools in Beijing did, but this seems to be more so for the later cohorts 
than for the 1958 cohort. Mainland parents and schools are more likely 
to teach their children to be unselfish than their Taiwan counterparts – 
further evidence of the communist indoctrination. This is true for all female 
and male cohorts. It is also true that the probability is higher for the 1958 
Beijing cohort than that for the later Beijing cohort, but the differences are 
not statistically significant.

How did propaganda affect individuals’ behaviour and preferences 40 years 
after the change of the regime? Psychologists have long been discussing how 
social norms about sex roles may affect children’s personality characteristics 
and behavioural competencies to prepare them to fulfil the societal 
expectations so that they can perform those roles (Horner 1972; Fitzgerald 
and Betz 1983).

Our post-experiment survey implemented the ‘Big Five inventory’, which 
consists of 44 questions designed to elicit individuals’ personality traits. 
The psychological literature has identified the overlap between extroversion 
and competitiveness (Hogan 1986; Digman 1990; Chen et al. 2011). Recent 
empirical studies on online game players also identified that individuals 
who have higher scores on openness, extroversion, and conscientiousness are 
more likely to be players (Teng 2008). We examine across gender-cohort-
region differences in the ‘Big Five’ personality by estimating (2) without 
controlling for Wij and Xij.

14 The implied difference in personality traits 
derived from the estimated results is reported in Table 12.8.

We find that females in all Beijing cohorts are more extroverted than their 
male counterparts, though only the 1977 cohort exhibits a statistically 
significant difference. More importantly, all three cohorts of Beijing women 
are statistically significantly more extroverted than their Taipei counterparts. 
The aggregated estimation (the bottom panel of Table 12.8) also confirms 
that Beijing females are more extroverted than Taipei males and females, and 
they are more extroverted than Beijing males. However, it does not seem 
to be the case that there are significant cohort differences in extroversion. 
If anything, the 1958 cohort seems to be slightly less extroverted than their 
younger counterparts, but the differences are not statistically significant.

14	  The reason we include no personal control is because most of the controls are endogenous.
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With regard to openness, for the 1958 and 1977 birth cohorts, we observed 
statistically significant gender differences within the Beijing sample. Women 
are more open than men. Beijing women are also more open than Taipei 
women in every cohort, and the size of the difference is the largest for the 
1958 cohort. Further, at the aggregated level, Beijing women have higher 
openness scores than their Beijing male, Taipei male and Taipei female 
counterparts. Once again, we fail to detect across-cohort variations among 
Beijing females, which may help to shed light on why the 1958 Beijing 
women are more competitive.

For agreeableness, neuroticism and conscientiousness, we find similar but 
less statistically significant patterns. The Beijing women seem to be more 
agreeable, less neurotic and more conscientious than Beijing males, Taipei 
females and Taipei males. These results provide some weak evidence that 
perhaps indoctrination at a young age could affect an individual’s personality 
and subsequently affect individuals’ behaviour. To this end, more research 
is needed.

Conclusions
In the laboratory experiment reported in this chapter, we explored 
how evolving cultural norms in Mainland China changed individuals’ 
preferences. From 1949 onwards, China experienced dramatic changes 
in its socioeconomic institutions that started with communist central 
planning and the deliberate establishment of new social norms, including 
the promotion of gender equality in place of the Confucian view of female 
‘inferiority’. Market-oriented reforms, begun in 1978, have helped China 
achieve unprecedented economic growth, and at the same time, Marxist 
ideology was gradually replaced by the acceptance of individualistic free-
market ideology. During this reform period, although the Communist Party 
remained firmly in place, many old traditions crept back, and social norms 
gradually changed again.

The subjects of our experiment were different birth cohorts of men and 
women who were exposed to one of the two regimes outlined above during 
their crucial developmental age, and we investigated gender differences in 
their competitive choices. To summarise, our conjecture was that the cohort 
exposed to the most extreme gender equality propaganda would not only 
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behave differently from other cohorts in Mainland China, but also from 
Taiwan – their counterparts in a society with similar ethnic and Confucian 
roots but with a divergent history and economic growth path from 1949. 

In particular, we investigated gender differences in competitive choices for 
three different birth cohorts in Beijing, using their counterparts in Taipei 
(who were subject to the same original Confucian traditions) to control for 
the general time trend.

Our main results confirm:

•	 females in Beijing are significantly more likely to choose to compete 
than females from Taipei;

•	 Beijing females from the 1958 birth cohort are more competitive than 
their male counterparts, as well as more competitive than later Beijing 
birth cohorts;

•	 for Taipei, there are no statistically significant differences across cohort 
or gender in willingness to compete.

In summary, our findings confirm that exposure to different institutions 
and social norms during the crucial developmental age changes individuals’ 
behaviour. By recruiting subjects who spent their entire formative years 
during the communist regime and those who spent their entire formative 
years just after the communist regime, we show that exposure to the strong 
gender equality message for a relatively short period can change women’s 
willingness to compete. To the extent that today’s world is embarking on 
a journey to defy the old gender order, this finding may have important 
policy implications. Our findings also provide further evidence that gender 
differences in economic preferences are not innately determined.
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