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Abstract 

 

This thesis presents three pieces of empirical evidence, about aspects of the labour market 

that are likely to be associated with differentials in labour market outcomes for different 

sub-groups of workers. 

 

Chapter 2 provides evidence on remuneration differentials associated with trade unions 

in China. The chapter investigates the union effect on the welfare of a particular group: 

rural-to-urban migrant workers in China. Using new individual-level panel data from the 

Rural-to-Urban Migration in China (RUMiC) survey, I find that migrant workers in 

establishments with a trade union presence receive more favourable remuneration than 

their counterparts in nonunion establishments. In particular, union-covered workers earn 

higher monthly income, are entitled to more forms of work-related insurance, and receive 

more valuable fringe benefits. Moreover, I also find a union-membership welfare 

premium when comparing union members with union covered non-members, a premium 

that likely arises due to variations in the activeness of workplace-level unions. 

 

In chapter 3, I report the results of a novel laboratory experiment that investigates the 

impact of economic scarcity on a crucial but understudied input of labour production: 

creativity. Scarcity is introduced in the experiment through a randomly-applied negative 

shock to some subjects’ experimental wealth, after which subjects are required (i) to make 

a decision that is potentially important to their wealth, and (ii) to perform a creative task 

and a ‘mechanical’ task. I find that, while boosting performance in the mechanical task, 

economic scarcity harms creative performance. This latter effect arises through a 

narrowly focused mindset rather than through cognitive depletion. For workers who face 

economic scarcity, either caused by their financial circumstances or a stimulation strategy, 

the results of this chapter suggest an impaired performance in jobs where performance 

depends on creativity. Thus, the impaired creativity is likely to disadvantage workers who 

experience scarcity in creativity-demanding occupations. 

 

The fourth chapter uses another lab experiment to study accent-based discrimination in 

trust. Participants listen to an audio message from their opponent before they make 
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decisions in the trust game. The audio clips are fictitious such that they are identical in 

the text but are delivered in two different accents. I include the Australian accent and the 

Chinese accent as accent variations in this study. Both Australian and Chinese 

participants rated all personal attributes of the Chinese accented speaker lower than the 

Australian accented speaker. While Chinese participants also send less to receivers with 

a Chinese accent, Australian participants show a similar level of trust towards both types 

of accents. The mistrust towards Chinese accent among Chinese participants is driven by 

Chinese participants who do not regard their innate identities as important. Trust is the 

essential foundation of economic transactions including transactions in the labour market. 

The results of this chapter imply that workers with Chinese accent may be disadvantaged 

in the Australian labour market, especially when interacting with certain sub-groups of 

employers of Chinese origin. 
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Chapter 1 Introduction 

 

Labour economics focuses on the interactions of workers with firms to shed light on 

wages, employment (and unemployment), and incomes. It consists of demand and supply 

of workers in the context of labour markets. Empirical labour researcher typically test 

hypotheses using real data to establish important relationships which enhance our 

understandings of the labour market. Traditionally, labour economists use survey based 

data to study outcomes such as wages, unemployment, and wage inequalities. Survey data 

contain rich information about the surveyed individuals and are usually representative on 

sub-groups of the population. Therefore, survey data are extremely useful in portraying 

stylized factors and describing patterns in the market. However, due to the broadly 

focused design, most survey data cannot be easily exploited to identify causal relations.  

In particular, identifying casual relations in cross-sectional surveys normally rely on 

suitable instrumental variables, which are difficulty to find and difficulty to verify. 

Compared to cross-sectional surveys, panel surveys eliminate individual time-invariant 

traits by observing the same individual multiple times at different time points. But due to 

confounded time-varying factors, panel data may also be imperfect for identifying casual 

relations in some circumstances.     

 

Unlike survey data which target a much wider range of research topics, experimental 

studies normally concentrate on a few hypotheses. Carefully designed experiments can 

clearly identify the causal effect of the treatments. Besides, economic experiments 

incentivise participants with monetary payoffs and thus confront participants with 

decisions that have real-life financial consequences. Surveys, on the other hand, usually 

pay participants nothing or a flat-rate participation fee which makes their answers to 

questions irrelevant of their payoffs. Monetary incentivized choices are the focus of the 

revealed preference model, which is one of the most fundamental theoretical frameworks 

in microeconomics. The neat properties of the revealed preference framework guide 

axiom-testing hypothesis and preferences inferencing, which makes choice-based data 

much more popular than the questionnaire answers among economists. Therefore, the past 

three decades witness an emerging trend among economists to conduct experiments. 

Economic preferences-such as trust, altruism, risk preferences, inequality aversion which 
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are measured using economic games form the new parameters of interests in many areas 

of microeconomics (Croson & Gneezy, 2009; Engel, 2011; Johnson & Mislin 2011). 

 

This thesis compresses three essays in the field of behavioural labour economics. The 

three chapters exploit data from a rich Chinese panel survey as well as from two lab 

experiments that I conducted at the Australian National University (ANU). The studies 

produce a number of new insights onto potential sources of differentials in labour market 

outcomes among subgroups of workers with special focus on the labour market inclusion 

of certainty-disadvantaged workers. The three studies are embedded in relatively 

independent contexts and literature, with the self-contained introductions and background 

information.   

 

The power of survey data is well illustrated in the second chapter, where the richness of 

the panel survey enables us to present a detailed portrait of the only Trade Union in China-

All China Federation of Trade Union (ACFTU). In particular, this chapter explores how 

ACFTU interacts with a marginalised workforce of rural-to-urban migrants in the Chinese 

labour market. Existing studies on the topic of ACFTU are all based on firm-level data 

and provincial level data, which are shown to provide different estimates of the union 

wage differentials comparing to individual-level data-based studies in the western union 

studies. I use the Rural to Urban Migration in China (RUMiC) survey which enables me, 

for the first time in the literature, to control for the detailed individual- and firm-

characteristics and estimate an individual-fixed-effect model to address the potential self-

selection bias in union differential estimations. I find that migrant workers in unionized 

workplaces receive more favorable remuneration package comparing to migrant workers 

in nonunionized workplaces. Furthermore, I also find a union member premium in union 

differentials which is similar to western literature. 

 

The third chapter implements a specially designed experiment to test whether scarcity 

harms or stimulates creativity. Workers under scarcity have already been shown to be 

disadvantageous in cognitive ability (Main et. al., 2013) and other psychological 

dimensions (Shah et. al., 2012). If scarcity also makes affected workers less creative, 

scarcity-affected workers are vulnerable to being excluded from well-paid jobs which are 

likely to demand high levels of cognitive ability and creativity of the workers. Though 
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there are many definitions of creativity, a widely accepted view is that creativity is the 

ability to come up with ideas that are novel and appropriate (Hennessey and Amabile, 

2010). An active literature examines various measures for creativity, but commonly 

studied measures such as Torrance Tests of Creative Thinking cannot be found in 

economic surveys. Rather some economic surveys contain self-reported creativity 

measure as an element in the Big Five Personality Inventory. However, how useful is the 

self-reported measure is unclear. Moreover, creativity is a critical component of workers’ 

ability and thus is likely to be rewarded. Even with self-reported creativity and wealth 

level observed for the same individual, a positive relation between creativity and wealth 

level (thus the opposite of scarcity) can be interpreted as the labour market rewarding 

more to workers with a high level of creativity. Therefore survey data are not very useful 

in studying whether scarcity depletes creativity. In contrast, in the specially designed 

experiment, scarcity in experimental wealth are randomly assigned to participants. Thus 

the lower creativity observed in the scarcity treatment compared to the control group must 

be a result of exposure to the scarcity. Using a lab experiment, I find that scarcity causes 

participants to be less creative through a narrowly focused mindset which prevents those 

affected from thinking laterally.   

 

The fourth chapter explores another experimental research question that is impossible to 

be addressed by survey data. The study, for the first time in the economic literature, 

investigates mistrust solely based on the accent of the speaker. The process of 

globalisation bring workers from a wide range of language background together in the 

work place. Conversations are essential for almost every job and a trusted working 

environment saves businesses high transaction costs among internal cooperation. If 

accented speakers are trusted less, they may face the risk of being excluded from the 

labour market mediated by certain language. Chapter 4 examines whether the Chinese 

accent and Australian accent are treated differently by Chinese-born male students and 

Australian-born male students. Studies with clear identification of relationship must 

ensure accents to be the only different information exchanged between participants. 

Therefore, this study is an illustration of the advantage of conducting a lab-based 

experiment. Researchers can only fully control the information participants inferred in a 

lab setting. The partition of the lab minimises contamination of characteristics other than 

accent. The finding in this chapter is surprising: Chinese participants rather than 

Australian participants mistrust Chinese accent. In particular, Chinse participants who 
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reject their innate identity drive the mistrust. I discuss why this may be the case in the 

chapter. 

 

The last chapter summaries and readdresses the key findings in each of the three 

independent chapters and discuss future research directions based on the key findings. 

The end of the three independent chapters presents brief discussions on potential 

extensions of the chapter, the conclusion section goes into more details of potential extension 

of the current studies.  
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Chapter 2 Trade Unions and the Welfare of Rural-

Urban Migrant Workers in China 
 

 

2.1 Introduction 

 

The remarkable growth of the Chinese economy over the past three decades has resulted 

in uneven development. Wage differences between developed regions and less developed 

regions gave birth to huge numbers of internal migrants. 1 In 2014 there were 168.2 

million inter-provincial migrant workers nationwide.2 Most migrant workers do not have 

appropriate skills and experiences for urban jobs. 3  Consequently, they have weak 

individual bargaining power in negotiating wages and working conditions with employers. 

Moreover, due to their abundant supply and the lack of protection by authorities, a large 

proportion of migrant workers are illegally treated.4,5 For example, only 30% of inter-

provincial migrant workers in China are provided with injury insurance, which is one of 

the five types of work-related insurance granted by the Labour Law.6  

 

A natural way for migrant workers to improve their welfare and protect their legal rights 

is to combine together and bargain collectively with employers. This is precisely the 

function of trade unions in Western countries. An effective union can result in higher 

wages and better employment conditions and benefits. Numerous studies of Western 

unions show that union workers earn higher wages (see inter alia Lewis, 1986; Stewart, 

1994; Booth, 1995; Hirsch, 2004) and receive better non-wage benefits (Freeman 1981; 

                                                           
1 In 2014, average annual income in Guangdong province was 59,481 RMB compared to 42,179 RMB in 

Henan province. Data from National Bureau of Statistics (NBS) of China website. 
2  National data about migrants comes from the migrant monitoring report accessible from 

http://www.stats.gov.cn/tjsj/zxfb/201504/t20150429_797821.html 
3  In our sample, only 5% of migrant workers have non-agricultural experience in their hometown. 

Nationwide, only 63% of migrant workers have completed high school or above high school education. 
4 There were still about 380 million workers in rural areas where income is much lower than developed 

regions in 2014. Data from NBS. 
5 According to its constitution, the ACFTU is an organsation for workers. However, migrant workers were 

treated as peasants rather than workers before the enactment of a note issued by the ACFTU headquarters 

in 2003 (Cooke, 2013). 
6 Employers in China are required to provide five types of insurance to every employee they hire. These 

are: injury insurance, unemployment insurance, old-age pension, maternity insurance, and medical 

insurance. Three of these require a partial contribution by workers as well (these are medical insurance, 

pension insurance, and unemployment insurance). According to a migrant monitoring report by NBS, injury 

insurance is the best implemented insurance.  The worst implemented insurance is maternity insurance: 

only 7.1% of migrant workers are entitled to this. 

 

http://www.stats.gov.cn/tjsj/zxfb/201504/t20150429_797821.html
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Budd 2007), when compared to non-unionised workers. Moreover, these effects are larger 

in industries where product market rents exist (Stewart, 1990).  

 

Compared to Western unions, the institutional framework is very different in China. The 

All-China Federation of Trade Unions (ACFTU) is the only legal trade union.7 Because 

of this institutional structure – which we shall describe in more detail shortly – unions in 

China are commonly held to lack both the motivation and capability to represent workers 

(Chen, 2009; Metcalf & Li, 2006; Taylor & Li, 2007). In particular, union branches higher 

up the ACFTU hierarchy are subordinate to the Chinese Communist Party, while the 

grassroots firm- and establishment-level branches are normally under complete control 

of the management team.8 Therefore, unions in China are not an effective institution for 

collective bargaining because they are not expected to solely maximise workers’ welfare.  

 

Without institutional channels for expressing their demands, workers on occasion take 

extreme action in response to their poor working conditions; examples are spontaneous 

strikes and protests expressing conflict between labour and capital.9 Some individual 

actions also arouse widespread social concerns; for instance, in 2010, fourteen migrant 

workers in the Foxconn factory committed suicide. Although most of the workers who 

committed suicide did not express demands for improving working conditions, the 

tragedy was popularly ascribed to poor working conditions. These extreme actions cause 

social unrest and political instability. Consequently, there is growing pressure – from both 

government and society – on the ACFTU to fulfil its role of protecting workers and 

institutionalises the resolution of labour conflicts.  

 

Against this background, an important question is whether unions in China can improve 

employees’ conditions at work. An important group of workers is rural-urban migrant 

workers, a group that is not only large but also often illegally treated. To date, all existing 

quantitative studies of Chinese unions are based on firm-level or provincial-level data, 

                                                           
7 All grassroots unions in China need to register with the ACFTU and are supposed to follow instructions 

from upper levels of the hierarchy system employed by ACFTU. 
8 Discussion about the hierarchy system is provided in the background section below.  
9 36.5% of all mass incidents in China are due to workers’ collective actions in attempting to protect their 

rights. Data from ‘Massive Incidence Study Report’, produced by the Chinese Academy of Sciences. 

Accessible via  http://www.guancha.cn/society/2014_02_25_208680_s.shtml 

http://www.guancha.cn/society/2014_02_25_208680_s.shtml
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and none have been specific to migrant workers. Although these studies produce mixed 

results with regard to union influence on a number of important outcomes, their results 

on insurance provision are consistent: they all find that unionised firms provide more 

legally required insurances to workers (Lu et al., 2010; Ge, 2007; Ge 2014; Yao & Zhong, 

2013). For the union-wage effect, while some researchers found a positive relationship 

between union presence and the average wage paid by the firm (Ge, 2007; Ge, 2014; Yao 

& Zhong 2013), others find an extremely small or no relation between wages and 

unionisation (Lu et al., 2010; Anwar & Sun, 2015). Unionised firms are also found to be 

associated with higher productivity (Fang & Ge, 2014; Lu et al., 2010), lower productivity 

(Anwar & Sun, 2015), lower profitability (Fang & Ge, 2013; Anwar & Sun 2015), and 

greater fringe-benefit costs (Yao & Zhong, 2013). Of these studies, some attempt to deal 

with the endogeneity of firms’ unionisation decisions by using an IV estimator (Ge, 2014; 

Lu et al., 2010) or the matching method (Anwar & Sun, 2015). Budd et al. (2014) exploit 

the panel nature of their provincial-level data from 1994 to 2008, finding that an increase 

in provincial-level union density has no impact on the average provincial wage but is 

associated with a higher GDP growth rate.10 

 

There are still some unaddressed issues in the existing literature on trade unions in China. 

Previous studies, all based on firm-level data, are unable to address the issue of self-

selection of workers who choose to work in unionised firms. Concern about selection bias 

in the existing literature is magnified by the fact that firm- or workplace-level data usually 

do not contain detailed information on individual characteristics. The second issue is the 

lack of variables to explore heterogeneity in firm-level unions. Although most studies 

address the potentially heterogeneous effects of firm-level unions by reporting results 

from subsamples where firms are more homogeneous, none so far has directly measured 

the differences in workplace-level unions. The third issue is that no study so far has 

distinguished union members from non-members within unionised establishments. 

Differences between these two groups have been extensively studied in the Western 

literature (especially in Europe) to shed light on the ‘free-rider’ problem in union 

membership, and we shall review this below. However, whether being a member or 

covered non-member is also relevant in the Chinese context is to date unknown.  

 

                                                           
10 Table A in the appendix 1A provides more information about Chinese unions.  
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This chapter uses the 2012–2014 waves of the Rural-to-Urban Migration in China 

(RUMiC) survey to address the above three concerns. RUMiC is an individual-level panel 

with details provided in Section 3. Exploiting the panel nature of the data, this study 

presents the first individual-fixed-effects estimation in Chinese union studies. Compared 

to existing studies, the use of the fixed-effect (FE) model in the current study removes the 

individual-time-invariant fixed effect. Results of the FE estimations suggest that both 

union members and covered non-members earn significantly higher monthly income and 

are entitled to more of the legally required insurances than their non-union counterparts.  

 

Thanks to the detailed questions about workplace unions asked by these three waves of 

the RUMiC survey, this chapter is also able to address other concerns. I measure 

differences in firm-level unions by worker-evaluated activeness, helpfulness, and the 

level of democracy of their workplace unions. The results show that, while workers in 

inactive and weak firm-unions are entitled to more legally granted insurances, only 

workers in active and helpful firm-level unions earn significantly higher monthly income. 

In fact, covered non-members get a positive union income differential only when covered 

by active or helpful unions. Similar to activeness and helpfulness, differences in the level 

of democracy do not affect workplace-level unions’ impact on insurance entitlements but 

do have a positive – though statistically insignificant – impact on income.  

 

Distinguishing members from covered non-members, this study finds non-trivial 

differences in income, insurance entitlements, and the value of fringe-benefit packages 

between these two groups. However, these differences are likely to reflect the fact that 

union members are more likely to be found in workplaces with active unions, rather than 

unions discriminating against covered non-members. 

 

Furthermore, the chapter also studies a novel and important outcome – workplace 

grievances. In particular, how worker complaints operate within the workplace. The 

results suggest that both union members and covered non-members are more likely to 

express work-related dissatisfaction through official channels rather than personal 

channels. 
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In sum, this chapter illustrates that ACFTU workplace-level branches can benefit migrant 

workers in current institutional settings. I also find that Chinese unions can be effective 

in preempting spontaneous collective actions, as unionised workers are less likely to 

express work-related grievances through personal channels. 

 

The rest of the chapter sets out as follow. Section 2.2 provides background information 

needed for interpreting our findings, while Section 2.3 describes the data and provides 

summary statistics for important variables. Section 2.4 presents the specification used for 

empirical analysis and discusses the relevant econometric issues, Section 2.5 shows the 

results, and Section 2.6 concludes. 

 

2.2 Background 
 

2.21 The structure of the ACFTU 

 

Although this study focuses solely on workplace-level unions, this section briefly 

discusses the institutional structure of unions in China and its implications for the 

workplace to facilitate reader understanding.  

 

Labour law stipulates that the ACFTU is the only legal trade union in China (for a useful 

summary in English, see Baker & McKenzie, 2013).11 All unions in China need to register 

themselves with and follow the leadership of the ACFTU. The ACFTU employs a 

hierarchical system to manage its sub-branches. At the top of the hierarchy is the national 

headquarters, which follow the leadership of the Chinese Communist Party. Below the 

national headquarters, there are 31 provincial unions and 10 industry unions. The same 

hierarchical structure also extends from national headquarters to county-level unions.  

 

                                                           
11 In 1995, to assist in modernising China’s labour system into a labour contract system based on greater 

freedom of employment, China promulgated the Labour Law of the People’s Republic of China (Labour 

Law). The Labour Law applies to all private companies and state-owned enterprises (SOEs) and their 

employees in China, and it thus covers employment by foreign-invested enterprises such as Sino-foreign 

joint ventures as well as wholly foreign-owned enterprises (see Baker & McKenzie, 2013). 
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At the bottom of the hierarchy are the workplace-level unions. Unlike the other levels of 

unions – which are like government bureaus – firm- and establishment-level unions are 

much more diverse. They are not usually backed up by government administrative power, 

and thus they are commonly controlled by firm management. However, union law does 

give the ACFTU the right to send a union official to any firm-level union, although this 

rarely happens in practice. In principle, any group of workers can establish a union by 

registering it with the ACFTU. However, in practice, there are reported cases where the 

ACFTU has rejected workers' attempts to form their own unions.12  Due to the diverse 

ways of establishing a union – and to the loose connection with the party-state – firm-

level and workplace-level unions are more heterogeneous than unions ranked higher in 

the hierarchy.13   

 

2.22 What do firm-level unions do?   

 

Based on national data from the first Chinese Economic Census, Ge (2007) provides 

important information on the activities of firm-level unions. In decreasing order of 

observed frequency, firm-level unions are engaged in collective contract negotiation, 

labour dispute mediation/arbitration, supervision and inspection of labour protection, 

legal supervision and help, skills training and skills competitions, and financial support 

to employees with difficulties. From a micro perspective, the involvement of firm-level 

unions in these activities has been confirmed by various case studies (Zhang, 2009; Liu, 

2010; Metcalf and Li, 2006; Lee, 2009). However, the quality of these activities is unclear. 

For example, although firm-level unions do represent workers in the negotiation and 

signing of collective contracts, it is reported that conditions in collective contracts are 

copied from minimum legal requirements (Liu 2010; Metcalf & Li, 2006). In addition to 

the above activities, the organisating of entertainment events is often observed, but has 

been interpreted as evidence for firm-unions’ nonfeasance in worker protection (Feng, 

2006).  

 

                                                           
12 In one case, a group of construction workers in Beijing unsuccessfully attempted to establish their own 

union because the ACFTU rejected their requirements. http://www.ilabour.net/html/xsdytd/lgrd/2618.html 
13 For a more complete discussion about the structure of the ACFTU see Taylor and Li (2007) and Metcalf 

and Li (2006). 
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2.23 How are firm-level unions expected to affect migrant workers’ welfare?   

 

Firm-level union activities are expected to help migrant workers improve their welfare. 

The most frequently documented union activities – such as promoting collective contracts, 

offering legal help, arbitrating labour disputes, and inspecting labour protection – are all 

useful in law enforcement. They not only provide grievance channels for illegally treated 

workers but also play a role in raising workers’ self-awareness of their rights. From the 

perspective of unionised workplaces engaging in the above activities, the cost of labour 

exploitation is higher, because both workers’ awareness and the availability of grievance 

channels increase the likelihood of punishment for illegal treatment of workers. Therefore, 

unionised migrant workers should be less likely to be illegally treated than their non-

union counterparts.  

 

China’s social insurance scheme consists of five funds (old age pension insurance; basic 

medical insurance; occupational accident insurance; unemployment insurance; maternity 

insurance). Employers, and in some cases employees, are required to make contributions 

to these funds, in accordance with rates determined by local authorities (Baker & 

McKenzie, 2013). Given that legally required insurances are poorly implemented among 

migrant workers, union-covered migrant workers should be entitled to more legally 

required insurances if unions do functioning as labour law enforcement power.14  In 

contrast to insurances, minimum wage requirements are, in general, better implemented: 

the proportion of migrant workers who are paid less than the legal minimum wage is small. 

For example, in our sample, only 41 out of 1567 workers were paid less than the minimum 

wage in Shanghai. Therefore, activities which only help with law enforcement are not 

expected to improve migrant workers’ wages.  

 

Other activities may help migrant workers improve their welfare above the ceiling of legal 

requirements.  Training is helpful for migrant workers to accumulate valuable skills. 

Skills competitions also provide migrant workers with incentives to learn job-related 

skills and even provide participants with promotion opportunities. Specialised skills and 

career development opportunities may incentivise migrant workers to stay in the city for 

                                                           
14 Nationwide, the portion of migrant workers who are entitled to the five legally required insurances and 

housing found ranges from 5.6% to 29.7%. Data from NBS. 



12 

 

a longer period. More stable urban life and long-run orientated plans, in turn, benefit 

human capital accumulation. Even entertainment activities provide migrant workers with 

opportunities to expand their narrow social networks in the city. A larger network helps 

migrants to assimilate better into city life and the work environment. Therefore, these 

union activities are all expected to benefit migrant workers beyond enforcing the 

minimum legal requirements. 

 

2.24 Diversified unions 

 

The discussion above on union activities has already shed light on the diversified 

activities of firm-level unions. In summary, firm-level unions are not monolithic, owing 

to differences in the ACFTU’s unionisation strategy, the market conditions faced by firms, 

and awareness of entrepreneurs (Liu, 2010; Chen, 2009). The next subsection explores 

reasons why firm-level unions are so diversified and the implications of this diversity.  

 

Liu (2010) discusses in detail the differences between firm-level unions. All firm-level 

unions can be classified into two categories according to the way they are established. 

First, the ACFTU’s traditional approach in establishing firm-level unions is to cooperate 

with management. Therefore, firm-level unions established in this way are under the 

control of management, and consequently lack the capacity to represent workers in 

collective bargaining.  

 

This category of firm-level unions can be further broken into two subgroups depending 

on managers’ awareness of labour protection. On one hand, in firms where entrepreneurs 

are aware of the importance of labour relations, firm-level unions administer welfare and 

utilise a collective voice. They might be active in organising entertainment activities, 

providing communication channels between the workers and management team, and 

supporting workers in difficulties. On the other hand, where management does not care 

about good labour relations, firm-level unions exist only on paper. These ‘paper unions’ 

are established in response to the ACFTU’s request. They will not organise any activities 

and may even intentionally hide themselves from workers. However, if the higher-level 

ACFTU wants to promote a collective contract or perform labour protection inspections, 
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firms with ‘paper unions’ are likely to cooperate, as the ACFTU local branch is backed 

up by government administrative power. 

 

There is a second broad category of firm-level unions that is fundamentally different from 

those described above, due to the way these unions are established. A new strategy used 

by the ACFTU to establish firm-level unions in certain regions is to form union 

associations that are essentially a combination of firm-level unions across several firms 

in the same industry and region. Union associations are independent from enterprise 

management and are backed by government administrative power; thus, the existence of 

a union association requires strong support from local government. From a worker’s 

perspective, a union association can be regarded as a firm-level union, as it will organise 

activities and participate in collective bargaining in each firm of the association. Due to 

their looser connection with management, union associations are better motivated to 

represent and protect workers. According to Liu (2010), they are involved in ‘real’ 

collective bargaining where conditions are not limited to minimum legal requirements.  

 

The existence of ‘paper unions’ is a unique feature of Chinese trade unions. The inactive 

‘paper unions’ should be less effective in improving workers’ welfare, and thus 

interpretation of our empirical results will be made on the basis that inactive unions are 

less effective in improving workers’ welfare. We also expect that union members are 

more likely to be found in active unions. Because active unions organise more activities 

and are more likely to improve workers’ welfare, they should be more attractive to 

workers than ‘paper unions’. Therefore, union members should be more likely to be 

covered by active unions than inactive unions.  The predictions discussed in this section 

are, it will be shown in a later section, crucial for understanding our empirical results.  

 

2.25 Covered non-members 

 

In addition to heterogeneity across firm-level unions, within a union-covered firm or 

workplace there are important differences between union members and covered non-

members. In European studies, union-member indicators and union-coverage indicators 

are often treated as different measurements of unionisation, and both are frequently used 
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as the sole measurement in empirical studies (see for instance Andrews et al., 1998). 

Although official ACFTU data claims that 92% of unionised workers are union members, 

the proportion is 34% in RUMiC sample.15  In other words, two thirds of unionised 

migrant workers are covered non-members. The proportion of covered non-membership 

suggests that it might be interesting to explore the impact of firm-level unions on this 

group of workers. But, first, the next subsection discusses the ‘free-rider’ problem of 

union membership in the Chinese context. The ‘free-rider’ problem in union membership 

is an extensively studied topic in Western union literature.  

 

2.26 The free-rider problem in union membership (Western literature) 

 

The ‘free-rider’ problem in union membership discussed in the Western literature can be 

explained as follows. In both the UK and the US, union members have to pay a certain 

proportion of their wages as union dues. However, unions typically do not set different 

wages for union members and covered non-members in collective bargaining (Booth & 

Bryan, 2004). Therefore, in the absence of closed shops where membership is compulsory, 

it is possible for workers to enjoy higher wages negotiated by unions without paying 

union dues; this is a traditional public goods scenario.  

 

To mitigate free riders, many Western unions have provided excludable goods to union 

members such as reputation (Booth, 1985; Naylor & Cripps, 1993), physical working 

conditions, promotion channels, and grievance channels (Chatterji & Booth, 1995).  

Moreover, some empirical studies document a positive wage premium for union members 

compared to covered non-members (Blakemore et al., 1986; Budd & Na, 2000; Eren, 

2009) and more work-related insurance (Buchmueller et al., 2002), thus suggesting that 

in some institutional contexts and countries unions discriminate against covered non-

members in welfare to discourage free riding. However, other studies suggest the 

membership wage premium may reflect the fact that members are more likely to be 

observed in strong unions, which raise workers’ wages to a higher level (Booth & Bryan, 

2004; Bryson, 2002).   

                                                           
15  Data from NBS of China based on year 2009, accessible via 

http://www.stats.gov.cn/ztjc/ztsj/hstjnj/sh2009/201209/t20120905_73021.html 
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2.27 The free-rider problem in the Chinese context 

 

The funding system for firm- and establishment-level unions in China mitigates the risk 

of free riding on union membership. There are three sources of funding that ACFTU firm-

level branches may receive. These are union dues paid by union members, the 2% payroll 

tax paid by firms, and government funding. Government funding is rarely provided to 

firm-level unions. Besides, although the 0.5% union dues are only payable by union 

members, the amount is small and the collection of dues is imperfectly executed. Hence 

the major source of funding for firm-level unions is the targeted 2% payroll tax paid by 

unionised firms.16 As the tax base of 2% payroll tax is for all workers in a unionised firm, 

it is equivalent to a coerced union charge for all union-covered workers. Operating in this 

funding system, firm-level unions can exist even without union members. 

 

Therefore, firm-level unions in China are not expected to be concerned about eliminating 

free riders. Consequently, firm-level unions should have no incentives to make any of 

their services exclusive to union members. Nor do firm-level unions have incentives to 

discriminate against covered non-members. From this perspective, we should expect few 

or no welfare differences between covered non-members and union members.  

 

In practice, we might still observe a union-member welfare premium for two reasons. 

First, although firm-level unions may have no intention of excluding covered non-

members from union activities, such activities can be regarded as semi-exclusive to union 

members to the extent that members are more likely to be informed about these activities. 

As already noted, these activities may help migrant workers accumulate skills and thus 

improve their welfare. Therefore, we might observe higher welfare for union members 

because they have participated in such activities. Second, union members might be more 

likely to be found in active unions because active unions attract workers to join. At the 

same time, active unions do a better job in improving workers’ welfare. Therefore, 

observed welfare differences between covered non-members and union members may 

reflect a higher likelihood that observed members are covered by active unions.   

                                                           
16 Although Liu (2010) pointed out that union dues are not strictly implemented, my argument still applies 

to partial implementation and/or for firms where the union charge is implemented. 



16 

 

 

2.3 Data and Summary Statistics 

2.31 The RUMiC project 

 

As noted, the data source is the 2012 to 2014 waves of the Rural-to-Urban Migration in 

China (RUMiC) survey. Started in 2008, RUMiC aims to collect data to better understand 

internal migration in China. The initial wave, which surveyed 5,000 randomly selected 

migrant households from 15 cities in 9 provinces, was conducted in 2008. The 15 cities 

are selected such that migrant households in these 15 cities are a good representation of 

the whole population of rural-to-urban migrant workers in China. The selected cities were 

Guangdong, Dongguan, Shenzhen, Zhengzhou, Luoyang, Hefei, Bengbu, Chongqing, 

Shanghai, Nanjing, Wuxi, Hangzhou, Ningbo, Wuhan and Chengdu. These accommodate 

38% of all rural-to-urban migrant workers in China using 2005 1% Population Survey 

data (Sen, 2015).  

 

In each subsequent year from 2008, efforts have been made to track those households 

who were surveyed in previous years. Households that have been successfully tracked 

form the longitudinal part of the RUMiC data. RUMiC has added a random sample of 

new households in each wave to bring the final sample of each wave back to the original 

number of around 5,000 households. Because migrants are mobile, the attrition rate is 

high for the RUMiC project.17 The positive side of the high attrition rate is that the new 

households added in each wave effectively form a representative sample of Chinese 

migrant households in that year. Thus, in addition to the longitudinal part of the data, 

RUMiC also has a repeated cross-sectional component.18  

 

2.32 Subset of data used 

 

The 2012 to 2014 waves of the RUMiC data are particularly useful for union studies since 

they include for the first time a number of questions about participants’ workplace unions. 

These questions enable researchers to study trade unions from the perspective of migrant 

                                                           
17 According to Meng & Xue (2017), the attrition rate for first two waves is about 65%. 
18 For detailed discussion of the RUMiC sampling frame, see Meng, Manning, Effendi, and Li (2010). 
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workers. I pool together both the representative part and longitudinal part of RUMiC data 

from 2012 to 2014. To capture any possible differences between the representative sample 

and longitudinal sample, regression specifications presented in this chapter always 

include a dummy variable to indicate longitudinal observations. To focus on the most 

comparable population of unionised workers, the sample is limited to working-age 

labour-income earners. In particular, the final sample excludes individuals younger than 

16 or older than 60 at the survey date. In addition, self-employed individuals and unpaid 

workers are also excluded. Lastly, observations with missing union status are also 

excluded. 

  

One of the challenges facing union studies that use panel data is measurement errors in 

union status (Freeman, 1984; Koevoets, 2007; Hirsch, 2004). To mitigate this problem, I 

carefully checked the consistency of panel observations by gender and age. This 

eliminated mismatches caused by mistakes in participant identification numbers. In 

addition, I exclude observations where workers did not change jobs but were observed to 

become non-unionised from a unionised status in the previous period. This group of 

observations are likely to be workers who misreported their union status.19 Sentence 12 

of the Union Law stipulates ‘No entity has the right to dismiss or merge established unions 

at will’.      

 

The resulting subsample contains 14,193 pooled individual-year observations. Among 

them, 5,836 individuals are only observed once, 1,999 individuals are observed twice, 

and 1,430 individuals are observed three times.20   

 

2.33 Measures of union status and their summary statistics 

 

There are two separate questions asking about an individual’s union status in the RUMiC 

survey. Participants were asked whether their workplace had a trade union. A further 

question – ‘Are you a union member?’ – was asked of those whose workplace had a union. 

                                                           
19 I dropped 134 observations for this reason, which is relatively large among observed union status 

switchers. It suggests that the misreporting of union status is considerable in our data and we will provide 

detailed discussion about how misreporting is likely to affect our results later.  
20 All of the cross-sectional results are robust to weighting each observation in pooled sample by 1/ (number 

of times a particular individual is observed).  
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These two questions naturally divide all observations into three subgroups: workers in 

non-unionised workplaces, workers in unionised workplaces but not union members, and 

union members in a unionised workplace. Three dummy variables were created to identify 

the three subgroups of workers. 

Table2. 1. Summary Statistics for Union Measures by Year 

 

Table2.1 summarises the composition of the three groups of workers by year. 5.86% of 

the observations are union members and 11.28% are covered non-members. The member 

density and covered non-member density are relatively stable across the three years. 

Combining both covered non-members and union members, 16.98% of workers are 

covered by a workplace union. Compared to documented union coverage of 35.1% (Ge, 

2007), 69% (Yao & Zhong, 2013) and 38.7% (China Union Statistical Yearbook, 2013), 

the union coverage rate in the current sample is lower. The lower coverage rate can be 

explained by several factors related to the fact that RUMiC surveys the individual rural-

to-urban migrant workers. First, migrant workers concentrated on the private sector and 

small workplaces, where the unionisation rate are low.21 Moreover, case studies suggest 

that workers may not know their workplace is unionised in firms or workplaces covered 

by inactive unions (Liu, 2008; Metcalf & Li, 2005). Existing union coverage rates are all 

based on firm-reported data and thus should have a higher unionisation rate compared to 

the individual-level data used in this chapter. 

 

                                                           
21 76.6% of our migrant workers are in private-sector workplaces and 50.28% of our migrant workers are 

in workplaces with fewer than 50 employees. Although overall union coverage is reported to be 35.1%, 

only 8% of private firms were union-covered in 2004 (Ge, 2007). Yao and Zhong (2013) use data on large 

firms that are more likely to be the target of the ACFTU for establishing firm-level unions. 

VARIABLES 2012  2013  2014 Total 

Non-unionised 4,273 3,663 3,847 11,783 

(proportion) (84.63%) (80.05%) (84.22%) (83.02%) 

     

Covered non-

member 

501 565 512 1,578 

(proportion) (9.92%) (12.35%) (11.21%) (11.12%)  
        

Union members 275 348 209 832 

(proportion) (5.45%) (7.60%) (4.58%) (5.86%) 

Total 5,049 4,498 4,530 14,193 
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Unlike the union coverage rate, little information is available about the union membership 

rate in China. Ge (2014), using 2004 data, reports an average membership density of 

32.6%. Although Ge (2014) is limited to the manufacturing industry and the data was 

collected a decade ago, the sample used in the chapter has a similar union membership 

rate of 34.5%. 

 

2.34 Measures of diversity in firm-level unions 

 

To address the diversity of firm-level unions discussed in Section 2.24, I measure the 

workplace-level union characteristics on three dimensions: activeness, helpfulness, and 

level of democracy. The activeness of a workplace union is measured by workers’ 

responses to the question: ‘Have you taken part in any activities in your work union?’. 

Answers to the above question naturally generate a dummy variable indicating whether 

or not a workplace union is actively organising events for the workers. Note that the same 

dummy can also be interpreted as measuring whether the union-covered worker is active 

in participating in union-organised activities. However, a worker can participate in union-

organised activities only if they are covered by an active union. Considering the existence 

and the relative ubiquitous of ‘paper unions’ among Chinese firm-level unions, I argue 

the measure is, at least, an indicator for ‘non-paper-unions’. 

 

Similar to the discussion on activeness, the other two measures on helpfulness and 

democracy are worker-reported and thus may capture the subjective perception of the 

workers rather than the objective characteristics of their workplace unions. However, it 

is difficult to imagine that workers would have a helpful and democratic perception of a 

‘paper union’. Therefore, they are also valid measures for the heterogeneity in workplace 

unions. 

 

Based on the question ‘Did the labour union offer help to workers in your firm?’, I 

generate a dummy variable to indicate whether workers think their workplace unions are 

helpful. The democratic measure is constructed from answers to the questions ‘Who 

appoints the leader of the labour union in your work unit?’. In principle, the measure 

should identifying those unions where leaders are elected. However, this is too rare in the 
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data. Instead, I also consider unions with union leader appointed by someone in the 

workplace but with consideration of workers’ opinions as democratic unions.  

 

  Table2. 2. Summary Statistics for diversity of firm-level unions 

 

Table 2.2 presents summary statistics of the three union diversity measures. Impressively, 

more than half of union covered workers find the union helpful: 62.4% of covered non-

members and 84.01% of union members report that their workplace unions are helpful to 

workers. In contrast, only about 16% of the workplace unions are deemed to be 

democratic. 

 

The major differences between union members and covered non-members are in 

participation in union-organised activity. While only 16.11% of covered non-members 

take part in union-organised activities, 81.85% of union members do so. The differences 

can be interpreted in two ways. First, it might be that union members are more likely to 

be found in active unions. Second, it is also possible that union activities are effectively 

private goods provided to union members, to the extent that union members are better 

informed.  

 

2.35 Measures of welfare 

 

Earnings and work-related insurances are the most commonly studied outcome variables 

in Chinese union studies. This study also use earning and work-related insurances to make 

findings comparable. In addition, a pressing issue facing migrant workers is the high cost 

  Union Democracy Union Helpfulness Union Activities 

  0 1 0 1 0 1 

Non-

Members(covered) 

83.44% 

(1305) 

16.56% 

(259) 

37.60% 

(588) 

62.40% 

(976) 

83.89% 

(1312) 

16.11% 

(252) 

Members 77.52% 

(645) 

22.48% 

(187) 

15.99% 

(133) 

84.01% 

(699) 

18.15% 

(151) 

81.85% 

(681) 
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of living in the city relative to their income.22 In particular, housing and meal costs are 

two major components of living costs. If unionised workplaces provide affordable meals 

and housing, migrant workers will benefit. Therefore, the chapter also worked out the net 

value of meal services and housing services provided as a measure of fringe benefits. The 

detailed construction of the measures are discussed with the results in Section 2.55. 

 

Worker-reported monthly income is employed as the measure for earnings. The choice of 

monthly income over hourly wage need some explanations. Hourly wages is the ideal 

earning measure in union studies because unions also influence monthly working hours. 

Booth (1995) summarised US and UK union studies and found union-wage differentials 

are higher in studies using an hourly wage compared to a monthly wage. This is due to 

the fact that unions also protect workers from long working hours. However, there are 

several concerns about using hourly wages that are specific to the data used. One of the 

most important is that monthly working hours observed in the data are subject to a heaping 

problem.23 To minimise measurement error I therefore do not utilise the hourly wage. But 

I do control for monthly worked hours in all of the regression analyses. 

 

Regarding the choice of income over wages, two factors determined this choice. 

Additional reasons to use income instead of wages are as follows. First, there are more 

missing observations in wages than in income in our data. If we were to use wages instead 

of income we would lose about 400 observations. Second, a large proportion of 

observations in our data reported a low wage but a high bonus. Thus, the wage is unlikely 

to reflect the true earnings for this group of workers. For all these reasons we use monthly 

income which includes bonuses, rather than hourly wages, as the earnings measure for 

workers.     

 

 

 

                                                           
22 In 2014, the average monthly wage in Guangzhou was 4750 RMB (NBS), while the average monthly 

income for a migrant worker in Guangzhou was 3160 RMB in our data. For workers earning less than the 

average wage in a particular region, living costs should be a concern. 
23 More discussion about the heaping problem in monthly working hours can be found in the discussion of 

individual-level control variables. 



22 

 

Table2. 3. Summary Statistics for welfare measures 

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

Variable obs 
Non-

unionised 

Non-

members 
Members 

Income (CPI-adjusted) 14077 2732.92 2928.04*** 3201.88*** 

Fringe benefit     

Net value of meal service 13596 233.70 262.68*** 272.67 

Net value of accommodation 

service 13343 128.45 143.99** 154.71 

Insurances     

Unemployment insurance 13803 0.25 0.64*** 0.73*** 

Housing fund 13883 0.10 0.29*** 0.48*** 

Medical insurance 13971 0.31 0.74*** 0.80*** 

Injury insurance 13795 0.28 0.70*** 0.79*** 

Age pension 13947 0.32 0.76*** 0.85*** 

Total number of social 

security 13433 1.22 3.15*** 3.67*** 
Notes:  

1. *** p<0.01, ** p<0.05, * p<0.1 

2. Stars in column (4) denote the significance of the differences between (3) and (4) 

3. Stars in column (5) are for the difference between (4) and (5) 

 

Table 2.3 presents the summary statistics for welfare measures by union status. The first 

few rows of Table 2.3 shows differences in income and fringe benefits, while the lower 

part of the table display variations for social security entitlements. We can observe four 

of the legally required insurances and the housing fund in our data.24 Table 2.3 reports 

these five types of social security separately, while the last row of the table reports the 

total number of social security entitlements provided to an individual. Three interesting 

observations can be drawn from the table. The raw differences between non-unionised 

workers and unionised workers are large in all welfare measures except for fringe benefits. 

Moreover, although the differences between union members and covered non-members 

are significant in both income and the various kinds of insurances, only income 

differences are remarkable in magnitude. This provides some evidence supporting the 

discussion in Section 2.23 and 2.24 about the two-levels effects of firm-level unions, 

which also suggests that union members are more likely to be found in active unions.  

 

Moreover, the number of social security types (see the last row of Table 2.3) seems to be 

a good summary measure of insurance entitlement; disaggregating across each insurance 

                                                           
24 The housing fund is also a legally required form of social security in some regions but not nationwide. 
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type, we find that insurance entitlement differences across union status following the 

same trend as the parsimonious summary measure given in the last row. In the interests 

of space, we shall therefore focus on this measure when estimating the association 

between union status and welfare as measured by social security entitlements.  

 

Lastly, the unconditional differences in meal and accommodation benefits also vary 

across different types of union status. As with other welfare measures, both union 

members and covered non-members are provided with significantly more valuable meal 

and accommodation services than non-unionised workers. Unlike other welfare measures, 

meal and accommodation benefits are not significantly different for union members and 

covered non-members.  

 

2.36 Complaint channels 

 

The union literature has often argued that an important role of trade unions is to facilitate 

the communication of worker dissatisfaction to management. I test whether or not 

workplace unions in China make workers more likely to express their work related 

grievance to authorities using the following question: ‘Who will you be most likely to ask 

for help in your unit if you are treated unfair?’ In the RUMiC survey there are twelve 

possible options that can be chosen by a respondent to answer this question. The answers 

can be grouped into three broad categories: no complaint, complain through personal 

channel, and complain through an official channel.25 I find that 23.6% of workers choose 

no complaint, 33.4% workers complain through personal channels, and 43% of them 

complain through official channels. The majority of workers who chose to complain 

through an official channel chose to complain to the workplace management. 

 

                                                           
25 Respondents, when asked for their responses to unfair treatment in the workplace, were provided with 

12 options and asked to choose one. (This is what we term the complaint-channel question.) The 12 

responses are:  1. Quit current job; 2. Do not know what to do; 3. Take no action; 4. Endure 

the unfair treatment by myself; 5. Talk to family members and relatives; 6. Talk to friends; 7. Talk to 

associations which organise workers from the same hometown together; 8. Talk to workmate; 9. Talk to 

labour union; 10. Talk to management team; 11. Talk to delegate of Chinese Communist Party; 12. Appeal 

to labour arbitration authority. We classify responses 1–4 as no complaint, responses 5–8 as complain 

through personal channels, and responses 9–12 as complain through official channels. 
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2.37 Individual characteristics  

 

Individual attributes such as age, gender, education level, experiences, and other basic 

demographics are likely to influence worker’s welfare directly. Therefore, they constitute 

the vector of individual control variables in the regression analysis. The full variable list 

of the individual control vector is presented in Table 4.4 below. Most of the variables 

need little explanation. 

 

Unlike other individual controls, the measure of experiences needs further clarifications. 

I use tenure in the current occupation and length of time since migration to measure an 

individual’s experience. Current job experience is also observed in the data. However, 

workplace unions are expected to protect workers from illegal layoffs. Therefore, current 

job experience is expected to be one of the channels for firm-level unions to affect 

workers’ welfare. Consequently, tenure in current job is not included in the individual-

characteristics control vector. I do use it as an additional control when checking the 

sensitivity of estimations.  

 

Table 2.4 summarises individual characteristics by union status. The cells of the table 

report the means of the row variables for the group of workers indicated at the top of the 

corresponding column. Table 2.4 shows that, in the full sample of 14,179 observations, a 

relatively large proportion of female workers (around 45%) are found amongst uncovered 

workers, while 35% of covered non-members are female as compared with 31% of 

covered members, a pattern that is also found for the various subsamples used later for 

estimations.  Union members have the most advantageous characteristics demanded in 

the labour market (more experience, longer time since migration, a higher level of 

education). Therefore, the selection into different types of union status does exist among 

migrant workers.  
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Table2. 4. Summary Statistics for individual characteristics 

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

(6) 

Variable obs 
Non-

unionised 

Non-

members 
Members 

Diff 

C3-C5 

Age 14149 33.04 33.84*** 33.70 -0.66* 

Female 14179 0.45 0.35*** 0.31** 
-0.13*** 

Years since migration 

(years) 12474 9.58 10.81*** 11.29* 

 

-2.29*** 

Occupational 

experience (years) 13553 5.40 6.48*** 7.48*** 

 

-2.08*** 

Education:     
 

Primary school 14032 0.14 0.08*** 0.06* 

 

0.08*** 

Junior high 14032 0.48 0.45*** 0.42* 
0.06*** 

High school 14032 0.18 0.22*** 0.24* 
-0.06*** 

Above high school 14032 0.20 0.24*** 0.28* 
-0.08*** 

     
 

Monthly working hours 13930 226.90 214.22*** 206.81*** 
20.09*** 

Notes:  

1. *** p<0.01, ** p<0.05, * p<0.1 

2. Stars in column (4) denote the significance of the differences between (3) and (4) 

3. Stars in column (5) are for the difference between (4) and (5) 

4. Significance in education indicators come from Kolmogorov–Smirnov test for distribution differences 

5. The last column reports the differences between column (3) and column (5) 

 

Note that, comparing column (4) and column (5) of Table 2.4, the human capital 

differences between members and covered non-members are not as large as the 

differences between non-unionised workers and covered non-members. This might 

suggest that selection into union membership is less severe compared to selection into 

unionisation.  

 

Although monthly working hours can hardly be classified as personal characteristics, the 

individual vector does include this variable for the convenience of references in the 

regression section. Unionised workers work less intensively when compared with non-

unionised workers. Union members enjoy an additional reduction in hours of work 
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compared to covered non-members. Consistent with the discussion in Section 2.35, 

workplace unions do seems to impact the monthly working hours in addition to the work 

related welfares. I created six dummy variables around values where observations are 

heaped together. 26These six dummies have been included in the individual control vector. 

Compared to using the continuous measure of monthly working hours, the group of 

dummies allowed for non-linear effects of monthly working hours on workers’ welfare. 

 

2.38 Workplace characteristics  

 

The characteristics of the workplace where an individual works also directly determine 

individual welfare. In RUMiC, workers reported detailed information about the size, 

ownership type, and industry of their workplaces. For ease of interpretation, I broadly 

categorise ownership, industry and size of an establishment and report them in Table 3.5. 

However, in the estimation analysis, detailed dummy variables are used as controls 

instead of the broad categorised indicators reported here. 

 

Workers with different union status also differ in the kind of establishment they work in. 

The difference between unionised workers and non-unionised workers is remarkable in 

terms of where they work. Non-unionised workers are more likely to be found in small 

workplaces and the private sector. They are also more likely to be found in the retail and 

hotel industry. In contrast, a union-covered worker is likely to be working in a large 

workplace. Unionised worker is also less likely to be working in the private sector but 

more likely to be working in manufacturing compared to non-unionised workers.  

 

The magnitude of differences between covered non-members and union members are not 

comparable to the differences between unionised and non-unionised workers. Union 

members are slightly less likely to be working in a large firm or the manufacturing 

industry compared to covered non-members.     

 

                                                           
26 The six dummies indicates the following six categories of monthly working hours: 1. up to 180; 2. 181-

200; 3. 201-228; 4. 229-264; 5. 265-288; 6.greater than 288. Note the legal maximum monthly working 

hours (including over-hour works) is 198.5 hours.  
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Table2. 5. Summary Statistics for firm characteristics 

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

Variable obs 
Non-

unionised 

Non-

members 
Members 

Diff  

C3-C5 

More than 50 

employees 
14069 0.42 0.86*** 0.79*** -0.37*** 

Ownership:      

Private Sector 13672 0.86 0.47*** 0.49 0.37*** 

Foreign Sector  13672 0.05 0.24*** 0.16*** -0.11*** 

State Sector 13672 0.09 0.29*** 0.34*** -0.25*** 

Industry:      

Manufacturing 13972 0.16 0.47*** 0.39*** -0.23*** 

Construction  13972 0.09 0.04*** 0.03** 0.06*** 

Retail & Hotel 13972 0.36 0.14*** 0.17** 0.19*** 

Service 13972 0.28 0.21*** 0.24** 0.04** 

      
Notes:  

1. *** p<0.01, ** p<0.05, * p<0.1 

2. Stars in column (4) denote the significance of the differences between (3) and (4) 

3. Stars in column (5) are for the difference between (4) and (5) 

4. The last column reports the differences between column (3) and column (5) 

 

2.39 Additional control variables 

 

The last set of variables includes those that will be used to test the sensitivity of OLS 

estimation. These variables measure potentially important personal and workplace 

characteristics. However, they are not included in the set of individual- and workplace- 

characteristics control vectors because they are likely to be correlated with other control 

variables (for instance, school performance is correlated with education). Moreover, some 

of the additional control variables are not traditionally welfare determinates (for example, 

search time for the current job). Lastly, some of the additional controls are possible 

channels for unions’ impact on welfare (such as written contracts and job tenure). The 

summary statistics for these variables are presented in Table B in the Appendix 1A. 

Differentials in additional control variables are economically meaningful and statistically 

significant across workers with different union status. Patterns of the differentials are 

similar to differences in the individual- and workplace-control variables.   
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2.310 Determinants of union status 

 

This subsection portrays the characteristics of workers with different union status by 

presenting a multinomial regression. The regression model allows the three types of union 

status- non-unioised, covered non-member, union member- to be determined by various 

individual characteristics and work characteristics discussed in the last two subsections. 

In addition, the regression specification also controls for city, year, and longitudinal 

observations fixed effects. The results are presented in Table 2.6.  

Table2. 6. Determination of union status (first part) 

 (1) (2) 

VARIABLES Non-unionised Members 

   

Individual characteristics   

Age 0.01* -0.02*** 

 (0.00) (0.01) 

Female 0.12* -0.15 

 (0.06) (0.10) 

Marriage -0.27*** 0.29** 

 (0.08) (0.13) 

Good school performance -0.10 0.29*** 

 (0.08) (0.11) 

Years since migration -0.01* -0.00 

 (0.01) (0.01) 

Current job experience -0.03*** 0.06*** 

 (0.01) (0.01) 

Education:   

Junior -0.32*** 0.24 

 (0.12) (0.20) 

High school -0.58*** 0.37* 

 (0.13) (0.21) 

Above high school -0.66*** 0.37* 

 (0.14) (0.22) 

Data structure indicators   

2013  -0.42*** 0.18* 

 (0.08) (0.11) 

2014 -0.36*** -0.29** 

 (0.08) (0.12) 

Tracked household -0.03 0.34*** 

 (0.07) (0.10) 

   

Pseudo R-squared 0.24 0.24 

Observations 14,193 14,193 
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Table2.6. Determination of union status (continued) 

 

 (1) (2) 

VARIABLES Non-unionised Members 

   

Firm characteristics   

More than 50 employees -1.62*** -0.32*** 

 (0.08) (0.12) 

Ownership:   

State sector -1.42*** -0.10 

 (0.08) (0.11) 

Foreign sector -0.98*** 0.28** 

 (0.10) (0.14) 

Industry:   

   

Manufacturing -0.65*** 0.12 

 (0.09) (0.13) 

Construction 0.52*** -0.73*** 

 (0.16) (0.28) 

Retail and hotel 0.27** 0.04 

 (0.10) (0.15) 

Other industry -0.38*** -0.11 

 (0.11) (0.15) 

   

Pseudo R-squared 0.24 0.24 

Observations 14,193 14,193 
Notes:  

1. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1  

2. Covered non-members are the omitted group for multinomial estimation 

3. Primary education is the omitted group for education  

4. Private sector is the omitted group for ownership 

5. Service industry is the omitted industry 

 

Table 2.6 reports selected results. In particular, only variables which have significant 

influences on the determination of union status are reported. The omitted base group for 

the multinomial regression is covered non-members. Thus, coefficients reported in the 

table should be interpreted as the differences between covered non-members and the 

group given on the top of the corresponding column. For example, the results reported in 

the ‘good school performance’ row can be interpreted as follows. An individual who 

reports himself/herself to have been a good student are significantly more likely to be 

union members rather than covered non-members (column 2). At the same time, an 

individual with better school performance is insignificantly less likely to be a non-

unionised worker (column 1).   
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Consistent with mean comparisons presented in section 2.37 and 2.38, union members 

have the highest level of human capital level while non-unionised workers are poorest. 

Unionised workers are much more likely to be found in larger firms, non-private firms, 

and in the construction industry. In addition, the unreported coefficients of city dummies 

suggest that there are regional differences in the probability of having a particular union 

status. Non-unionised workers are most likely to be found in inner cities such as 

Zhengzhou, Hefei, Chengdu, and Bengbu. Meanwhile, union members are most likely to 

be found in northeast cities such Hangzhou, Ningbo, and Shanghai. 

 

 

2.4 Model Specification and Discussion of Estimation Methods 
 

2.41 Model specification 

 

Consider the following specification of worker welfare:   

 𝑌𝑖𝑡 = 𝛼𝑖 + 𝜏𝑡 + 𝜏𝑐 + 𝜏𝑙 + 𝑋𝑖𝑡𝛾 + 𝑍𝑖𝑡𝛿 + 𝐴𝑖𝑡𝜌 + 𝛽𝑐𝑛𝑚𝐼𝑖𝑡
𝑐𝑛𝑚 + 𝛽𝑚𝐼𝑖𝑡

𝑚 + 휀𝑖𝑡 

Here 𝑌𝑓𝑖𝑡 denotes a particular level of welfare received by 𝑖𝑡ℎ individual at time t, while 

𝛼𝑖  denotes the individual’s unobserved time-invariant characteristics. 𝜏𝑡  ,  𝜏𝑐 , and 𝜏𝑙 

represents time, city, and longitudinal-data dummies, respectively. 𝑋𝑖𝑡  represents the 

vector of observable individual characteristics as reported in Section 2.37 plus 26 

occupation dummies.  𝑍𝑖𝑡  is the vector of observable workplace characteristics with 

detailed categorizations, which include 11 firm size dummies, 17 ownership dummies, 

and 29 industry dummies. 𝐴𝑖𝑡 is a vector of additional control variables as discussed in 

section 3.9.  

 

To investigate whether or not there is a union membership premium in the Chinese 

context, the specification allows welfare measures to differ for covered non-members and 

union members by including two union status indicators. Let 𝐼𝑖𝑡
𝑐𝑛𝑚 denote the indicator 

for covered non-members and 𝐼𝑖𝑡
𝑚 for union members. Therefore, 𝛽𝑐𝑛𝑚 and 𝛽𝑚 are two 

parameters of interest that capture welfare differences for workers with different union 

status. Depending on the estimation method, there may be potential biases arising in 

estimation of the above specification, which we will discuss below. As estimations for 
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𝛽𝑐𝑛𝑚 and 𝛽𝑚  face similar econometric problems, I refer to both of them as measures of 

unionisation in discussion hereafter. In situations where the coefficient of  𝐼𝑖𝑡
𝑐𝑛𝑚 and 𝐼𝑖𝑡

𝑚 

might be subject to different biases, I provide further discussion to clarify the differences. 

 

2.42 Concerns about OLS estimation  

 

OLS estimation of the above specification will fail to identify 𝛼𝑖  thus making the error 

term correlated with union status indicators. It is impossible to ascertain the direction of 

the bias without knowing the sign of the correlation between union status indicators 

and 𝛼𝑖. On the one hand, if a unionised workplace offers a more attractive remuneration 

package to workers, we would expect intensive competition amongst workers applying 

for jobs in unionised firms. With firms picking the most productive workers, only those 

with outstanding ability will be hired. Therefore, more capable workers will be more 

likely to be covered by a union. Then unionisation will be positively correlated with 𝛼𝑖. 

Consequently, OLS estimation will overestimate welfare differences between unionised 

workers and non-unionised workers. 

 

In addition, workers who become union members within a unionised workplace might be 

more motivated and plan to stay longer in the current job compared to covered non-

members. If motivation and stable employment are rewarded through the provision of a 

higher level of welfare, then OLS-estimated 𝛽𝑚 will be subject to a more serious upward 

bias compared to 𝛽𝑐𝑛𝑚.  

 

In contrary, the ACFTU’s unionisation strategy, and negative individual-level selection, 

may make  𝐼𝑖𝑡
𝑐𝑛𝑚 and 𝐼𝑖𝑡

𝑚 negatively correlated with 𝛼𝑖 thus causing OLS estimation to be 

biased downwards. The negative correlation is less obvious than the positive correlation, 

and I will provide more detailed discussion of this in the following three paragraphs.    

 

The ACFTU’s unionisation strategy could result in a downward bias to OLS estimation 

in the following way. Suppose that the ACFTU deliberately targets those firms where 

employees are poorly treated, and aims to establish a workplace-level union branch 
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because of external pressure. 27  In addition, poorly treated workers may attempt to 

establish their own union to gain protection. Therefore, threats from uncontrolled 

spontaneous unions may push both the ACFTU and the firm to quickly establish a 

workplace-level ACFTU branch. 28  Consequently, if certain unobservable individual 

characteristics make some individuals more likely to enter into workplaces or firms that 

treat workers poorly compared to other firms with similar characteristics, then they also 

make them more likely to be unionised. Therefore, both union status indicators will be 

negatively correlated with 𝛼𝑖. This would bias OLS estimations downwards. 

 

However, union members are arguably less affected by the above story, since they are 

less likely to be working in an establishment that treats workers poorly. For reasons 

discussed in section 2.24, workplaces treating workers poorly may be more likely to 

establish a ‘paper union’, which are less likely to attract workers to become union 

members. Therefore, the possible downward bias – caused by ACFTU’s selection of firms 

to establish workplace-level unions – is likely to be weaker for 𝛽𝑚 than 𝛽𝑐𝑛𝑚. 

 

In addition, unionised establishments may face higher layoff costs, because firm-level 

unions may promote law enforcement, which includes a requirement for written contracts. 

Therefore, workers with undesirable and unobserved characteristics (such as poor 

motivation) are more likely to stay in unionised establishments for two reasons. First, 

unionised firms are less likely to lay them off as it is costly. In addition, these workers 

may intentionally choose to apply for a position in a union establishment as they know 

unionised firms are more stable. Therefore, both  𝐼𝑖𝑡
𝑐𝑛𝑚  and 𝐼𝑖𝑡

𝑚  might be negatively 

correlated with 𝛼𝑖 and this will negatively bias the estimated coefficient. 

 

To illustrate the extent of OLS bias, base model OLS results showing in the next section 

are compared to specifications with the additional control vector discussed in section 2.39. 

Notice that some of these additional controls may be the channel through which unions 

                                                           
27 The logic of the argument is this: poorly treated workers have a greater incentive to fight for their rights, 

thereby creating social unrest and attracting the attention of both government and society. Then social and 

political pressure may act on the ACFTU to ease the conflict. And a first step is to set up a firm-level union. 
28  The ACFTU is often reported to promote firm-level unions after conflict embraced in workers’ 

spontaneous rights protection events. For example, see the spontaneous rights protection in SUMIDA 

Corporation Guangzhou at http://www.ilabour.net/html/falv/jttp/3361.html (in Chinese). 

http://www.ilabour.net/html/falv/jttp/3361.html
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improve workers’ welfare. For example, job tenure, contract and mental health index. 

Therefore, OLS estimation with additional controls may underestimate the true effect. 

 

2.43 Solutions to the problems of unobserved heterogeneity in OLS 

 

There are three ways to deal with the potential endogeneity of union status. Two methods 

– simultaneous equations and the instrument variable approach – require a variable that 

affects union status but not the outcome variables. This is not only difficult to find but 

also difficult to validate. The third approach uses panel data techniques to difference out 

any unobserved individual time-invariant characteristics. But the third method requires 

that there are no unobserved time-varying individual characteristics which are correlated 

with the outcome variables.   

 

Previous studies of Chinese trade unions focus on the instrumental variable approach. 

Researchers have used as instruments measures of state-party’s influence on firms (Lu et 

al., 2010; Ge Ying, 2013) and neighbouring province union density (Budd et al., 2014). 

How well these instruments meet the exclusion restrictions is debatable. Moreover, these 

instruments lack individual-level variation and – if I were to use them – I would waste 

some of the individual-level variation in our data. I therefore depart from previous studies 

of China and use FE to partially address the endogeneity issue.  

 

It is commonly accepted that the FE model will underestimate true wage differentials 

(Freeman, 1984; Booth, 1995; Koevoets, 2007; Hirsch, 2004). Freeman (1984) provides 

a systematic discussion of fixed-effect estimates of union-wage effects. Measurement 

error and the selection of workers who changed their union status suggest an 

underestimation of fixed-effect model results. The argument can be briefly summarised 

as follows. Assume a worker’s decision about which job offer to take depends on the 

value of remuneration offered. For workers who become non-unionised, they must have 

received higher wage offers than in their current job. Therefore, those switchers are likely 

to switch to a firm offering a higher than average wage. FE-model uses the differences 

between union-quitters’ new wage and their original wage to estimate union wage 

differentials. Consequently, wage differences among workers who become non-unionised 

will be an underestimate of the true union-wage differentials. Similarly, consider the long 
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queue attracted by better remuneration offered in unionised firms: workers with higher 

ability will be more likely to be selected into unionised firms. Then workers who become 

unionised are also likely to have been paid a higher than average wage in their previous 

non-union job for their above-average ability. Therefore, this will result in a lower union-

wage differential.  

 

In addition to selection of switchers, measurement error accounts for a large proportion 

of observed union switchers because true switchers are expected to be small in number. 

Attenuation bias would cause the FE model to be biased downward. Therefore, Freeman 

(1984) argues that the results of fixed-effects estimation should be treated as a lower 

bound. 

 

2.5 Results 

2.51 Union status and monthly income: OLS estimation  

 

Table 2.7 reports selected results from OLS estimation of the specification presented in 

the previous section, where the dependent variable is CPI-adjusted monthly income. The 

estimated coefficients of some important variables are consistent with usual wage 

equations, suggesting that wage determination for migrant workers is not particularly 

different from the rest of the working population. In particular, the results suggest that 

income increases with age, education level, occupation experience, and years since 

migration. There is a large and statistically significant negative effect for women workers, 

and we will find that this is the case in all of the regressions results presented 

subsequently.29 For variables not reported, workers in larger firms, non-state firms, and 

workers working for longer hours earn more income. Lastly, city, occupation, and 

industry are important predictors of migrant workers’ income. 

 

As non-unionised workers are the baseline group in the regression specification, the 

                                                           
29 In a preliminary estimation, we experimented with including interactions of female gender with the union 

status indicators. These OLS specifications show that union effects on workers’ welfare are broadly 

homogenous across gender, but are typically imprecisely estimated. The only statistically significant 

coefficients suggest that female covered non-members earn more income than male covered non-members 

(10% significance level) and that female members are provided with more valuable meal benefits than male 

members (5% significance level). 
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coefficient of each union status indicator shows the income differentials of workers with 

the particular union status compared to non-unionised workers. Estimation results without 

the additional control vector 𝐴𝑖𝑡 are reported in the left column. 

 

Table2. 7. Selected results for OLS estimation of log income 

 

 Log monthly income Log monthly income 

VARIABLES OLS OLS 

   

Covered non-member 0.01 0.00 

 (0.01) (0.01) 

Union member 0.07*** 0.05*** 

 (0.01) (0.01) 

Female -0.14*** -0.14*** 

 (0.01) (0.01) 

Age 0.04*** 0.03*** 

 (0.00) (0.00) 

Occupation experience 0.01*** 0.01*** 

 (0.00) (0.00) 

Years since migration 0.00* 0.00* 

 (0.00) (0.00) 

Tracked household 0.00 0.01 

 (0.01) (0.01) 

Written contract  0.04*** 

  (0.01) 

Year:   

2013 0.12*** 0.12*** 

 (0.01) (0.01) 

2014 0.19*** 0.19*** 

 (0.01) (0.01) 

Education:   

Junior 0.07*** 0.06*** 

 (0.01) (0.01) 

High school education 0.14*** 0.11*** 

 (0.01) (0.01) 

Above high education 0.17*** 0.15*** 

 (0.01) (0.01) 

   

Observations 14,050 14,050 

R-squared 0.40 0.42 

Controls Yes Yes 

Additional Control No Yes 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Union members earn 6.7% higher income than non-unionised workers in our data. Ge 
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(2010) and Yao & Zhong (2013), using firm-level data, documented 10% and 12.6% 

average higher wages, respectively, for unionised firms. In Western literature, union-

wage differentials estimated on firm-level data are broadly similar to differentials 

estimated on individual-level data.30  Although the wage differentials appear to be large 

in the above two Chinese studies, result presented here is consistent with theirs. 

Differentials in Ge(20100 and Yao & Zhong (2013) are based on frim reported hourly 

wages and are limited to large firms.31,32 However, the union measures used in this study 

are based on worker-reported responses that are more likely to contain measurement error 

than firm-reported data. Therefore, attenuation bias is one of the reasons to observe lower 

income differentials in the current study. 

 

Unlike union members, covered non-members receive only 1.2% more monthly income 

than non-unionised workers and the difference is statistically insignificant. Using income 

for non-union workers as a common base, union members earn about 5.4% higher 

monthly income compared to covered non-members. This member wage premium is 

statistically significant at the 1% level.  

 

As discussed in Section 2.42, there are a number of concerns regarding OLS estimation. 

To get an idea of the degree to which selection into different union statuses biases the 

OLS results, the right column of Table 2.7 tests sensitivity of the estimates to additional 

control variables.33  

 

Although the F-test shows the added variables are jointly significant in explaining wage 

variation, the coefficients of the two union measures only decreased by about 1 standard 

deviation. Discussed in section 2.39, some additional controls such as written contracts 

and job tenure are potential channels for firm-level unions to improve workers’ welfare. 

Therefore, including these controls may bias the OLS estimates of union status 

downwards.  Moreover, the significant positive relation between membership and 

monthly income remains. This suggests that the self-selection issue, at least with regard 

to observables, is not very severe given the basic control variables. For above reasons the 

                                                           
30 Detailed discussion can be found in Booth (1995). 
31 The hourly wage would suggest a higher wage differential, as unionised workers have lower monthly 

working hours. 
32 Large firms refer to firms with annual sales of more than 5 million yuan. 
33 We would expect additional control variables to explain part of the selection process. If selection into 

different union status is severe given basic controls, we should expect a large change in estimated 

coefficients after including additional controls.  
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model specification without additional control variables is chosen as the baseline model 

for analyses of other work-related benefits.  

 

Supplementing the sensitivity test, section 2.53 addresses the self-selection problem by 

estimating an FE model. As discussed in the model specification section, union status 

switchers are crucial in understanding fixed-effect results. Therefore, section 2.52 will 

next describe switchers in some detail before presenting our fixed-effect estimates.     

 

2.52 Union status switchers 

 

For each observation, there are three possible types of union status: non-unionised, 

covered non-member, and union member. To focus on union-covered and non-unionised 

workers, I exclude from the fixed-effect estimation those 143 union-covered observations 

switching between covered non-member status and union-member status.34 Including 

these 143 observations would make the results difficult to interpret, because the change 

in income for a non-unionised worker who became a union member would be different 

compared to a covered non-member who became a union member.35  

 

Table2. 8. Number of switchers separated by whether changed job 

 

 Join 

membership 

Quit 

membership 

Join covered 

non-member 

Quit covered 

non-member 

Changed job 81 82 203 175 

Stayed in same job 42 0 110 0 

Total 123 82 313 175 
Note: it is illegal for a unionised firm to dismiss a firm-level union according to Trade Union Law in China, 

so 134 observations (38 of whom were members in last period and 96 of whom were covered non-members 

in last period) which become non-unionised without changing jobs have been deleted. 

 

Table 2.8 reports the number of observations for each possible transition path after 

excluding the 143 within-unionisation switchers. The first two rows of the table separate 

union switchers into those who changed their job in the same period and those who stayed 

                                                           
34 87 of them are switching from non-membership to union membership and 56 of them are union members 

who quit membership but still work in a unionised workplace. 
35 The results of fixed effect coefficients are very similar if we include within-unionisation switchers and 

the significance of these coefficients are unchanged. 
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in the same job.36,37,38 Each column of the table indicates a transition path. For example, 

the first column reports the number of non-union workers who become a union member 

disaggregated by whether or not this worker changed his/her job. Similarly, the second 

column presents the number of union members who quit membership conditional on 

whether they changed their job.  

 

The bottom raw of the table reports the total number of switches in each transition 

path.  The first two columns illustrate the number of observations which join or quit union 

membership during the three years observed in the data. Over the 3-years’ time, 205 

observations changed their union membership status. Among them, 123 non- 

unionised individuals became union members, and 82 union members became non- 

unionised. Similarly, the last two columns show that there are 488 observations with 

variations in their covered non-member status. In particular, 313 non- unionised 

individuals become covered non-members, and 175 covered non-members become non- 

unionised during the time of the observation. Therefore, in the fixed-effects model, the 

coefficient of the union-member indicator is identified by 205 observations, and the 

coefficient of the covered non-member indicator is identified by 488 observations.   

 

2.53 Individual FE estimation of monthly income  

 

For obvious reasons, the fixed-effects model (FE) applies only to individuals observed 

more than once, which reduces the size of the estimation sample. Therefore, Table 2.9 

report OLS estimation of the FE sub-sample alongside the FE results, for ease of 

comparison. 

 

Column 1 in Table 2.9 reports OLS estimates for the subsamples. The estimated 

coefficient of union membership is positive and statistically significant in the subsamples. 

The OLS coefficient for covered non-members is positive but statistically insignificant. 

Compared to the full sample, member wage differentials in the FE sample is slightly 

                                                           
36 Job changers are identified by different industry and different starting year of current job. Only if a worker 

is observed to have changed both industry and the starting year of current job will he/she be identified as a 

job changer.  
37 Only 37.6% (3141 observations) of our estimation sample remain in the same job. This reflects the high 

mobility of migrant workers. 
38 Another way of disaggregating switchers is by year. However, the number of switchers in each transition 

path is evenly distributed across years.  
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larger while the covered non-member wage differentials is lightly smaller.  

 

Table2. 9. Fixed Effect for income differentials 

 

 

  (1) (2) 

VARIABLES OLS panel sample Fixed Effect 

      

Covered non-member 0.01 0.05*** 

 (0.01) (0.02) 

Union member 0.10*** 0.09*** 

 (0.02) (0.02) 

Female -0.17***  

 (0.01)  

   
Observations 8,142 8,142 

R-squared 0.44 0.05 

Controls Yes Yes 

Number of id   3,494 

Switchers  693 
Notes:  

1. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1  

2. R-square for fixed effect does include variation in income explained by individual fixed effect. If 

considering individual fixed effect, more than 80% of the income variation can be explained by our model.   

3. Among workers who changed their job, there were 614 covered non-members and 326 union members.  

4. Among workers staying in the same job, there were 385 covered non-members and 233 union members. 

5. Number of ids refers to the number of individuals who have been observed multiple times in the data and 

are thus used as panel sample.  

 

Column 2 of Table 2.9 reports the FE estimation. Controlling for individual time-invariant 

traits, union member earn 9.1% higher monthly income than non-unionised workers, 

which is remarkably the same to the OLS estimation of the same sub-sample. Therefore, 

self-selection, on time-invariant personal characteristics, into union membership cannot 

be the only reason for the positive and significant union-member income differentials 

observed in the OLS estimation.  

 

In contrast to the OLS estimation, where the income differential is non-significant, 

covered non-members earn significantly more monthly income than non-unionised 

workers. The pattern is consistent with negative workplace-level selection and negative 

individual-level selection as discussed in Section 2.42. Lastly, the income premium for 

union members compared to covered non-members remains large in the FE estimation. 

Thus, self-selection on time-invariant individual-characteristics is not the reason why we 

observe a union-member income premium. 
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2.54 Work-related insurances differences: the impact of union status 

 

This section applies the baseline model to analysis union effect on work related insurances. 

As discussed in Section 2.35, the outcome of variable of interest is the total number of 

social security entitlements. Table 2.10 reports a number of estimates for various model 

specifications. The first two columns report logit estimates and OLS estimates of the 

baseline model. Column (3) explore the relation between workers’ income and insurance 

entitlements by estimating a model specification including workers’ incomes and its 

interactions with union status. To address selection on time-invariant personal traits, the 

last two columns present FE estimates (column 5) and the OLS estimates for the FE 

subsample (column 4). Impressively, both union members and covered non-members are 

provided with more work-related insurances across all specifications. Similar to monthly 

income, union members enjoy a premium in the number of insurances provided compared 

to covered non-members.  

 

More specifically, column (1) of Table 2.10 presents ordered-logit estimates of the 

baseline specification. Predicted at the sample mean, a covered non-member has a 3% 

higher chance of getting all five insurances compared to non-unionised workers.39 

Similarly, union members have a 5.3% higher chance of being provided with all five 

legally required insurances than non-unionised workers.40 Column (2) provides another 

way to look at the union differentials in insurance entitlements. Compare to workers in 

non-unionised workplaces, union members and covered non-members are entitled to 

1.71 more types and 0.75 more types of insurances, respectively. 

 

 

 

 

 

                                                           
39 3% is the following Marginal effects calculated from the logit model reported in table 2.10 column (1): 

E(insurance | g1=1, g2=0, other variables at mean)- E(insurance | g1=0, g2=0, other variables at mean)  
40 5.3% is the following Marginal effects calculated from the logit model reported in table 2.10 column (1): 

E(insurance | g1=0, g2-1, other variables at mean)- E(insurance | g1=0, g2-0, other variables at mean)  
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Table2. 10. Differences in work- related insurance entitlements 

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

VARIABL

ES 

Insurances 

ordered 

logit 

Insurances 

OLS 

Insurances 

relation 

with income 

Insurances 

(OLS) 

panel 

Sample 

Insurances 

Fixed Effect 

      

Covered 

non-

member 

0.68*** 0.75*** 0.63*** 0.59*** 0.49*** 

 (0.06) (0.05) (0.14) (0.07) (0.07) 

Union 

member 

1.20*** 1.17*** 1.12*** 1.24*** 1.18*** 

 (0.08) (0.06) (0.15) (0.07) (0.08) 

Income   0.00***   

   (0.00)   

Income*g1   0.00   

   (0.00)   

Income*g2   0.00   

   (0.00)   

Female -0.05 -0.05 -0.02 -0.07  

 (0.05) (0.03) (0.03) (0.04)  

Age 0.25*** 0.17*** 0.16*** 0.18***  

 (0.02) (0.01) (0.01) (0.01)  

Years since 

migration 

0.00 0.00 0.00 0.00  

 (0.00) (0.00) (0.00) (0.00)  

Education:      

Junior 0.19*** 0.10** 0.08* 0.11* 0.17*** 

 (0.07) (0.04) (0.04) (0.06) (0.07) 

High 

school  

0.56*** 0.39*** 0.36*** 0.40*** 0.43*** 

 (0.08) (0.05) (0.05) (0.07) (0.08) 

Above high 

School 

0.94*** 0.65*** 0.61*** 0.68*** 0.69*** 

 (0.09) (0.06) (0.06) (0.08) (0.09) 

      

Observatio

ns 

13,433 13,433 13,340 7,838 7,838 

R-squared 0.20 0.42 0.42 0.43 0.03 

Controls Yes Yes Yes Yes Yes 

Number of 

id 

    3,473 

Switchers     664 
Notes: 1. g1 refers to covered non-members; g2 refers to union members; 2. Robust standard errors in 

parentheses *** p<0.01, ** p<0.05, * p<0.1; 3. Pseudo R-squared reported for ordered logit and within R-

square reported for fixed-effect model; 4. There are 29 switchers who are observed in income differential 

estimations but with missing insurance status. Six of them switched between union-member state and non-

unionised state. The other 23 switched between covered non-member and non-unionised. 5. Column (1) 

reports the coefficients of the logistic model. 
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Column (3) reports the OLS estimation of the baseline specification with additional 

independent variables of monthly income and its interactions with union status. As 

suggested by the positive and statistically significant coefficient for income, the number 

of insurance entitlements increases with income. Moreover, coefficients of the interaction 

terms of income and the two union status indicators are both positive but insignificant. 

Therefore, there is no difference in insurance entitlements among unionised workers 

across different income levels. One concern about unions’ effects is that unionised firms 

might adjust the composition of remuneration packages to meet legal requirements. For 

example, unionised firms can keep the cost of labour unchanged by increasing the number 

of insurances provided while reducing income. However, the results discussed here do 

not support this conjecture. 

 

The last column of Table 2.10 reports FE estimated union differentials in insurance 

entitlements. Controlling for unobserved time-invariant individual characteristics, the 

differences in insurance entitlements among workers with different union status remains 

positive and statistically significant. Therefore, selection on time-invariant individual-

characteristics is not the reason why we observe more insurance entitlements among 

unionised workers. To make FE estimations comparable to OLS, column (4) presents 

OLS-estimated union differentials for the subsample on which FE estimation is 

performed. Comparing OLS estimation with FE estimation, insurance entitlement 

differentials for both covered non-members and union members are slightly smaller in 

the FE estimations. 

 

To summarise, the comparison between insurance and income differentials supports our 

discussion in section 2.23 about the two-levels effect of workplace-level unions. We can 

assume covered non-members are more likely to be covered by less-active unions 

compared to union members. Less-active unions are unlikely to be involved in the 

income-improving activities discussed in Section 2.23. However, legal-requirement-

enforcement activities are more common among all firm-level unions including less-

active unions. Therefore, we should expect covered non-members to be provided with a 

greater number of insurances but not higher income. This is consistent with the 

comparison of income differentials and insurance differentials for covered non-members. 

On the other hand, union members are more likely to be found in active unions where 
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both legal enforcement and income-enhancing activities are organised. Thus, union 

members are not only entitled to more insurance but also earn more income compared to 

non-unionised workers. But do these results also carry through to fringe benefits? We 

turn to this now.  

 

2.55 Meals and accommodation 

 

Section 2.35 shows that unionised workers receive more valuable meal and 

accommodation benefits from the firm. This section checks whether unconditional 

differences in meal and accommodation benefits can be explained by differences in 

workplace characteristics and individual characteristics.  

 

Both measure of the fringe benefits contain negative observations.41 This is because both 

measures take into account any monetary charges of the meal/accommodation service.42 

The regression specifications presented in Table 2.11 always include dummies for 

observations with negative values in the fringe benefit measures. Table 2.11 reports OLS 

estimations of meal and accommodation benefits. In unreported results, as expected, 

coefficients for negative value indicators of the two benefits are negative and significant.  

 

 

 

 

 

                                                           
41  In the data there were 38 and 47 negative values observed for meal and accommodation services 

respectively. 
42 See Appendix 1B for the detailed construction of two fringe benefits. In short, net value of meal (house) 

service = subsidy + value of service (self-rated) – firm charge deducted from income. Note these two net 

values are partially subjective due to the self-rated service value. If workers underestimate the value of 

services provided to them, the amount the firm charges for the service provided might be more than the 

sum of the value of the service and the subsidy received. Thus underestimation of the value of the meal and 

accommodation service can lead to negative net value in two benefits. Besides, some firms might charge 

for accommodation and meal services provided at more than their market value if workers are not allowed 

to arrange their own dormitory or to leave their position during mealtime. Therefore, it is also possible that 

negative values in the net value of two benefits are observed because firms are making profits out of the 

services provided to workers.        
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Table2. 11. Fringe benefits: meals and accommodation 

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

VARIABLES 

Meal-

related 

benefit 

Meal-

related 

benefit 

Accommodation 

related benefit 

Accommodation 

related benefit 

          

Covered non-

member 33.95*** 50.38*** 22.68*** 28.13* 

 (7.76) (13.31) (7.97) (15.65) 

Union member 56.01*** 31.97 27.49** -76.83** 

 (10.51) (25.41) (10.73) (33.85) 

Female 

-

29.28*** -26.75*** -21.96*** -19.25*** 

 (5.48) (5.59) (4.78) (4.86) 

Income  0.00**  0.00 

  (0.00)  (0.00) 

Income*g1  -0.01  -0.00 

  (0.00)  (0.00) 

Income*g2  0.01  0.03*** 

  (0.01)  (0.01) 

     
Observations 13,596 13,495 13,343 13,244 

R-squared 0.23 0.23 0.13 0.14 

Controls Yes Yes Yes Yes 
Notes: 

1. g1 refers to covered non-members; g2 refers to union members; 

2. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 

 

 

Column (1) and (3) in Table 2.11 display the estimated baseline model, while column (2) 

and (4) add to the baseline line model the independent variable of monthly income and 

its interaction with union status. Conditioning on various firm and individual 

characteristics, union differentials in meal benefits and accommodation benefits are 

similar to the relevant unconditional differences reported in Table 2.3. In particular, 

columns (1) and (3) illustrate that both union members and covered non-members receive 

significantly more valuable meal benefits and accommodation benefits when compared 

to workers in non-unionised workplaces. Regarding monthly meal benefits, covered non-

members and union members receive 33.95 Yuan and 56.01 Yuan more valuable meal 

benefits, respectively, compared to non-unionised workers. Similar union differentials in 

accommodation benefits are 22.68 Yuan for covered non-members and 27.49 Yuan for 

union members, respectively. Also consistent with the results in Table 2.3, union 

members and covered non-members receive, statistically, equally value fringe benefits in 

accommodation benefits. However, union members are provided with more valuable 
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meal-related benefits compared to covered non-members, and this difference is 

significant at the 10% confidence level. 43   

 

Columns (2) and (4) added to the baseline model monthly income, as well as its 

interaction with union status indicators. Thus, we can test whether or not there is a trade-

off between income and fringe benefits. The positive coefficients for income reported in 

columns (2) and (4) suggest that the net value of meal and accommodation benefits is 

increasing with income. Heterogeneous effects of union status across different income 

levels can only be found in the value of accommodation benefits for union members. 

Union members with low income are provided with significantly less valuable 

accommodation compared to union members with relatively high income (Column (4)).  

Low income union members are provided with accommodation benefits that are even less 

valuable than non-union workers. Providing accommodation may be a means for firms 

and workplaces to improve the efficiency of their workers by narrowing their focus down 

to work, so a lower value of accommodation benefits does not necessarily mean that low 

income union members are worse off than non-unionised workers. 

 

5.6 Complaint channels and how they differ by union status 

 

Are union-covered workers more likely to express dissatisfaction by complaining through 

official or unofficial channels? And how does this vary across type of union status? This 

section provides some answers to these questions.  

 

In analysing the complaint channel, workers’ mental health condition, the availability of 

a trusted person with whom to talk, and the degree to which they trust others are added to 

the baseline controls.  Multinomial logit estimates are reported in Table 2.12. Coefficients 

of the newly added control variables are presented, and the baseline channel for 

complaints is set to be personal channels.  

 

                                                           
43 10% significant inference comes from t-test between the coefficients of covered non-members and union 

members reported in Column (1). Note that coefficients reported in Column (2) are irrelevant to the average 

meal benefits differences between covered non-members and union members as the model also include an 

interaction term between income and union status. The coefficient of the union status thus should be 

interpreted as the union effects at the income level of zero. 
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Table2. 12. Complaint Channels (multinomial logit) 

 

 

 (1) (3) 

VARIABLES No complaints Official channels 

   

Covered non-member -0.15 0.41*** 

 (0.10) (0.08) 

Union member -0.06 0.74*** 

 (0.13) (0.10) 

Female -0.26*** -0.08 

 (0.06) (0.05) 

Current job experience -0.01 -0.00 

 (0.01) (0.01) 

Number of siblings 0.03* 0.01 

 (0.02) (0.02) 

Married -0.12 -0.13** 

 (0.07) (0.06) 

Mental health index 0.01* -0.05*** 

 (0.01) (0.01) 

Trusting others 0.02 0.12** 

 (0.06) (0.05) 

   

Observations 14,122 14,122 

Control Yes Yes 

 
       Notes: 

       1 Robust standard errors in parentheses 

       2. Base complaint channel is personal channels 

       3. *** p<0.01, ** p<0.05, * p<0.1 

       4. Coefficients rather than marginal effects are reported in the table 

 

 

Column (2) of Table 2.12 reports the probability of choosing official channels against 

personal channels for complaint. Compared to personal channels, both covered non-

members and union members are more likely to choose official channels to complain. In 

particular, for an average worker observed in the data, a covered non-member has an 11.6% 

higher probability of complaining through official channels than a non-union worker.44 

Union members are 18.8% more likely to complain through official channels compared 

to non-union workers.45Therefore, the results suggest that workplace-level unions are 

                                                           
44 11.6% comes from the following conditional expectation calculated based on the multinominal logit 

model. E(official Chanel | g1=1, g2=0, no complaints=0, other variables at mean)- E(official Chanel | g1=0, 

g2=0, no complaints=0, other variables at mean) 
45 18.8% comes from the following conditional expectation calculated based on the multinominal logit 

model. E(official Chanel | g1=1, g2=0, no complaints=0, other variables at mean)- E(official Chanel | g1=0, 

g2=0, no complaints=0, other variables at mean) 
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effective in channelling complaints and providing an institutional channel for expressing 

labour discontent. 

 

5.7 Diversity of firm-level unions: helpfulness, activeness and democracy 

 

This section expands the baseline specifications by adding interaction terms between 

union status indicators and various characteristics of workplace unions (helpfulness, 

activeness and democracy).46 The estimates of the expanded model for monthly income 

and insurances are reported in Table 2.13, in the left and right panels respectively.  

 

Columns (1) to (3) show that union helpfulness and activeness, are associated with 

significantly higher monthly income. Both members and covered non-members earn 

significantly more income than non-unionised workers if they are covered by active or 

helpful unions. Consider the coefficients of the interaction terms reported in columns (1) 

and (3): here we see that covered non-members in active and helpful unions earn 

significantly more income than covered non-members in inactive and unhelpful unions. 

Similar patterns can be found for union members although imprecisely estimated. Note 

that covered non-members in active unions earn 11.7% higher income compared to non-

unionised workers, which is similar to income differentials of union members. These 

results support the conjecture that the union-membership premium arises from the fact 

that members are more likely to be covered by active unions. 

 

In contrast to income differentials, both union members and covered non-members are 

entitled to significantly more insurances, no matter what type of union they are covered 

by. More specifically, workers covered by unhelpful and inactive unions are also entitled 

to significantly more insurances compared to non-unionised workers. However, certain 

unions do help workers to get more insurance entitlements. In particular, members in 

helpful unions receive more insurance than members in unhelpful unions. Similarly, 

covered non-members in active unions are provided with more insurances than covered 

non-members in inactive unions. Moreover, the patterns observed in income differentials 

                                                           
46 The means of these three features are reported in Table 2. 
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and insurance differentials are again consistent with the ‘two-levels’ effects of unions 

discussed in Section 2.23. 
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Table2. 13. Additional union measures 

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

VARIABLES Income Income Income Insurances Insurances Insurances 

       

Covered non-members -0.01 0.02* -0.04** 0.60*** 0.71*** 0.61*** 

 (0.01) (0.01) (0.02) (0.07) (0.08) (0.10) 

Non-members*activities 0.12***   0.50***   

 (0.02)   (0.15)   

Non-members*democracy  0.01   -0.14  

  (0.02)   (0.15)  

Non-members*helpfulness   0.08***   0.09 

   (0.02)   (0.12) 

Union members 0.04 0.07*** 0.03 1.40*** 1.23*** 0.75*** 

 (0.02) (0.01) (0.03) (0.19) (0.10) (0.19) 

Members*activities 0.04   -0.23   

 (0.03)   (0.21)   

Members*democracy  0.04   -0.06  

  (0.03)   (0.19)  

Members*helpfulness   0.04   0.54** 

   (0.03)   (0.21) 

Female -0.14*** -0.14*** -0.14*** -0.04 -0.05 -0.05 

 (0.01) (0.01) (0.01) (0.05) (0.05) (0.05) 

       

Observations 14,050 14,050 14,050 13,433 13,433 13,433 

R-squared 0.40 0.40 0.40    

Controls Yes Yes Yes Yes Yes Yes 
     Notes: 

1. Robust standard errors in parentheses 

2. *** p<0.01, ** p<0.05, * p<0.1 
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Lastly, neither union members nor covered non-members gain in terms of welfare from 

being in a workplace with a more democratic union. This is in contrast to the common 

belief in the relevant literature that only democratic unions can really improve workers’ 

welfare in China (Liu, 2010; Metcalf & Li, 2006). However, this conclusion cannot be 

pushed too far, since the insignificance of the democracy interactions might be a result of 

the small number of workplaces observed to have democratic unions.  

 

2.6 Conclusions  
 

Using new individual-level panel survey data, this chapter indicates that rural-urban 

migrant workers benefit from working in a union-covered workplace. In particular, union 

workers enjoy positive differentials in income, insurances and fringe benefits. Moreover, 

workplace-level unions may help to pre-empt spontaneous collective actions and social 

unrest. This is because union workers are more likely than non-union workers to 

communicate any dissatisfaction with working conditions to the official organisation.  

 

Unions in China do not have incentives to treat covered non-members and union members 

differently because they do not face a ‘free-rider’ problem with services provided. Yet we 

observe consistent union-membership premia in income, insurances, and fringe benefits 

when comparing union members and union-covered non-members. The membership 

premium is particularly remarkable in income, where the OLS-estimated union income 

differential is significant only for union members. Moreover, this membership premium 

remains statistically significant in the fixed-effect estimation. Thus, selection into 

membership on time-invariant individual characteristics is not the reason for the observed 

membership premium. I suspect that the observed membership premium arises because 

union members are more likely than covered non-members to be found in workplaces 

with active unions. Regression results – of specifications with interactions between 

various firm-level union features and union status indicators – are consistent with this 

conjecture.  

 

The evidence across a variety of outcomes readdresses the widespread diversity of firm-

level unions in China that has been documented by previous case studies (Liu, 2010; Chen, 

2009). Although workplace-level unions share the name of the ACFTU branches, these 
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workplace-level unions are non-uniform in terms of the type and intensity of activities 

provided. As a result, ACFTU workplace unions vary in their effectiveness in improving 

worker welfare. Depending on the activities of the workplace unions, there are two levels 

of effects on workers’ welfare. A large proportion of workplace-level unions seem to be 

law enforcement institutions that are only effective in enforcing minimum legal 

requirements. Meanwhile, there are some active unions that do help workers achieve 

welfare gains beyond the minimum legal requirements.    

 

Although controlling for detailed observable individual characteristics and time-invariant 

unobservable individual traits, the results presented in this chapter are arguably 

vulnerable to self-selection into union status based on time-variant personal traits. Future 

research designed to identify the causal effect of trade union effect on workers’ welfare 

will help to verify understandings presented in this chapter. Moreover, studies focusing 

on distinguishing active workplace unions and inactive workplace unions will also 

enhance our understandings of the interrelations found in the current chapter.   
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Appendix 1A 

Table A. Highlights of studies on trade union in China 

Authors Data used (level 

and year) 

Magnitude of effect Solution for 

endogenous 

Lu et al. 

(2010) 

 

 

Private Enterprise 

Survey (2006) 

National and 

industrial  

representative 

random sample of 

private firms  

No effect on income (–8% insignificant) 

 

Higher chance to get legally required insurances 

(10.3% (medical), 12.4% (age pension), 9.8% 

(unemployment), 11.8% (injury), 7.5% 

(maternity), 3.8% (housing)) 

 

Unionised firms associated with higher 

productivity but no relation with profitability 

 

Entrepreneur’s 

connection with 

government as 

IV  

Ge (2007) First economic 

census (2004) 

Only for mining, 

manufacturing and 

utility supply 

industries 

10% higher average wage for unionised firms 

observed. This is robust across industries. For 

each industry wage increase from 7% to 10% 

except for tobacco industry where unionisation 

associated with 55% higher wage. 

 

Proportion of workers with insurance is also 

positively correlated with unionisation but 

magnitude is unclear as no marginal effect 

reported  

 

Unionised firms are associated with 3% lower 

profitability and 3% higher productivity (not 

robust across industries)  

Unionisation is associated with higher R&D 

investment 

Argue that 

unionisation is 

largely 

government by 

state-party, not a 

firm decision as 

firm-level 

unions are not 

independent 

entities 

Fang & Ge 

(2013) 

First economic 

census 

Unionisation negatively correlated with 

profitability. Especially true for COEs and 

POEs  

 

Union increase productivity except for private 

& COE firms 

 

Firms in a region-industry with higher union-

member rate have less productivity and less 

profitability   

Argue 

determination 

on unionisation 

is on state-party 

policy level    

Anwar & 

Sun (2015) 

2004 Enterprise 

Survey 

 

Limited sample to 

three 

manufacturing 

industries (textiles, 

communications, 

general) 

For textile industry: Unionisation decreased 

production and profitability (not significant); 

increased sales by 2.29% 

 

Unionised firms pay 0.014% higher average 

wage 

 

 

 

Matching 

Method 

(Coarsened 

Exact 

Matching) 

Budd et al. 

(2014) 

Provincial-level 

data (Statistical 

Yearbook 1994–

2008) 

Change in provincial-level union density do not 

affect provincial average wage. 

3.6% lower provincial employment rate with 

14% higher density (no significance using IV) 

 

1% higher density associated with 0.43% higher 

GDP per capital (remain significant using IV) 

IV: density of 

neighbouring 

province, policy 

of 12-month 

organising, 

Whether 

provincial union 

president is a 

member of CCP 
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Ge (2014) National economic 

census (firm-level 

population data) 

Density of union 

members in a firm 

Unionised firms are associated with 9% higher 

average wage 

 

Union density suggests 100% increase in 

density is associated with 11% increase in 

average wage 

 

10% higher density of union members in a 

particular region-industry cell is associated with 

0.9% higher average wage in that cell 

 

6%, 17% and 12% higher chance of unionised 

firms providing housing, health and labour 

insurances 

Use level of 

subordinate and 

firm age as IV 

 

IV estimation is 

consistent in 

magnitude with 

OLS regressions 

Yao & 

Zhong 

(2013) 

CSR of Chinese 

firms in spring 

2006. Contains 

firms with annual 

sales more than 5M 

Unionised firms pay 8.7% higher wage 

 

Union raised pension coverage by 14.9% 

 

Unionised firms are also more likely to provide 

other kinds of insurance, provide training, child 

care services, help with job tenure, and improve 

work place safety  

 

 

 

 

 

Table B Summary for additional control variables by union status 

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

Variable obs 
Non-

unionised 

Non-

members 
Members 

Time spent searching for current job 

(days) 
13534 5.46 6.17** 8.67*** 

Current job introduced by relative 14080 0.57 0.51*** 0.48* 

Ever changed job 10883 0.31 0.30 0.38*** 

Marriage 14175 0.64 0.71*** 0.74** 

Good health 14186 0.30 0.34*** 0.33 

Mental health level 9911 19.50 19.10*** 19.10 

School performance 13478 0.19 0.23*** 0.29*** 

Log Income in first job 12563 6.43 6.45 6.46 

Log Income in home town 12786 6.88 7.15*** 7.23* 

Written contract  13909 0.44 0.88*** 0.92*** 

Current job experiences (year) 13884 3.88 5.10*** 6.60*** 
Notes:  

1. Mental health level is an index ranging from 12–60 with higher scores indicating worse mental 

health situation.   

2. School performance is an indicator for individuals to report themselves as good students in terms 

of exam scores. 
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Table C Detailed definition of variables 

Variable Name Definition 

Age Self-reported age 

Female Indicator variable, “1” indicates female, 0 indicates male 

Primary school Indicator variable, “1” indicates individuals completed primary education 

Junior high Indicator variable, “1” indicates individuals completed junior high school  

High school Indicator variable, “1” indicates individuals completed high school  

Above high  

Indicator variable, “1” indicates individuals completed other degrees after high school 

graduation   

Marriage Indicator variable, “1” indicates individuals who are married 

Good health  

Indicator variable, “1” indicates individuals choosing “very good” from five categories (very 

good, good, just so so, not good, very bad) describing current health situation  

Mental health 

 The sum of 12 cardinally coded variables describing an individual’s mental health status. 

Each of the 12 variables have five options and are coded “1–5” with 1 indicating very good 

mental health condition and 5 indicating very bad mental health condition    

Hometown income 

Answer to the question if you were still in your home village, how much you estimate you 

could earn per month 

First job income Income received for the first month of an individual’s first job 

Ever changed job  

Indicator variable, “1” indicates individuals who changed their job at least once since their 

first job in urban area  

  

Good school 

performance 

Indicator variable, “1” indicates individual choosing “very good” and “good” options in five 

choices (very good, good, average, poor, very poor) for self-reported academic performance 

in school; otherwise, “0” 

Years since 

migration  Number of years since the individual found their first job in urban area  

Private sector 

Indicator variable, “1” indicates ownership of the entity an individual currently works in, i.e. 

“Private entity owned”, “Private entity control largest proportion of shares”, “Individual 

controlled firms”, “Joint ventures where non-state-owned entity owns largest proportion of 

shares”; otherwise, “0” 

State sector 

Indicator variable, “1” indicates ownership of the entity an individual currently works in, i.e. 

“Public Service”, “Public non-profit institution”, “Institutional organisation”, “State owned”, 

“State controls largest proportion of shares”, “Collectively owned”, “Joint venture where state 

owns largest proportion of shares”; otherwise, “0” 

Foreign sector 

Indicator variable, “1” indicates ownership of the entity an individual currently works in, i.e. 

“Foreign investors owned”, “Foreign investors control the largest proportion of shares”; 

otherwise “0” 

Construction 

industry  Indicator variable for individual working in construction industry 
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Table C Detailed definition of variables (continued) 

Variable Name Definition 

  

Retail & hotel Indicator variable for individuals working in retail, wholesale, accommodation and catering 

Service industry 

Indicator variable for individuals working in service industry, entertainment industry, health 

service industry, household service industry 

Other industry 

Indicator for individuals working in agricultural, mining, electricity gas and water service, 

transport and storage, IT, finance, education and research, infrastructure, social work, press 

and publishing industry, public service   

Written contract Indicator variable, “1” indicates an individual signed contract with employer  

Get job from 

friends or relatives 

Indicator variable, “1” indicates an individual who got his/her current job from friends and 

relatives’ reference; otherwise, “0” 

Large firms 

Indicator variable, “1” indicates that the firms an individual currently works in has more than 

50 workers; otherwise, “0” 

Monopoly industry 

Indicator variable, “1” indicates individuals working in “mining”, “water and gas supply”, 

“transport and storage”, “banking”, “water and other public goods providers” industries; 

otherwise, “0” 

Waiting time Answers to the question how many days did you spend in gaining the current job  

Current 

occupation 

experience Number of years since the first time an individual was employed in current occupation 

Current 

occupation 

experience Number of years since the first time an individual obtained current job 

Unemployment 

insurance 

Indicator variable, “1” indicates individuals who have unemployment insurance fully or 

partially financed by employer 

Injury insurance 

Indicator variable, “1” indicates individuals who have injury insurance fully or partially 

financed by employer 

Health insurance 

Indicator variable, “1” indicates individuals who have health insurance fully or partially 

financed by employer 

Age pension 

Indicator variable, “1” indicates individuals who have age pension fund fully or partially 

financed by employer 

Housing fund 

Indicator variable, “1” indicates individuals who have special fund for buying a house which 

is fully or partially financed by employer 

Monthly income Self-reported monthly income 

Monthly working 

hours 

Monthly working hours calculated from average daily working hours and average monthly 

working days  
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Appendix 1B: Meals and Accommodation questions 
 

The full RUMiCI questionnaire can be viewed at this website: 

https://www.rse.anu.edu.au/research/centres-projects/rural-urban-migration-in-china-

and-indonesia/survey-documentation/questionnaires-in-china/ 

 
Details of the meals and accommodation questions are given below. C123–C126 are questions related to 

meal benefits. C123 is used to coordinate answers in C124–C126 in calculating net value of meal 

benefits.  The net value of meals is worked out by C125–C124+C126. For this question, observations 

with negative net value (all of them are provided with meals) report particularly high values for C124 

compared to the full sample. 

 

Questions C127–C130 are for accommodation. Similar to C123, C127 is used to coordinate answers in 

C128–C130 in calculating net value of accommodation. The net value of accommodation is given by 

C129–C128+C130. For accommodation, observations with negative net values (all if they are provided 

with accommodation) have extremely low values for C128.  

 

C123 Does your work unit provide catering? ①Fully catered ②Catered for two meals ③Catered 

for one meal ④Not catered, but subsidised (skip to C126) ⑤Neither catered nor subsidised 

(skip to C127) ⑥Others (Please specify) 

C124 (If C123=①, ②or ③ is selected) How much is deducted from your salary for catering per 

month? (Fill in 0 if there is no deduction.) (Yuan/month) 

C125 (If C123=①, ②or ③ is selected) How much is the estimated value of the meal provided by 

your work unit per month? (Yuan/month) 

C126 (If C123=①, ②, ③or④ is selected) How much is your allowance for meal per month? 

(Yuan/month)  

C127 Does your work unit provide accommodation? ①Yes ②No, but subsidised (skip to C130) 

③No, and no subsidy either (skip to C131) ④Others (Please specify)  

C128 (If C127=① is selected) How much is deducted from your salary for accommodation per 

month? (Fill in 0 if there is no deduction.) (Yuan/month) 

C129 If C127=① is selected) How much is the value of accommodation provided by your work 

unit per month in your estimation? (Yuan/month) 

C130 If C127=①or ②is selected) How much are you subsidised for accommodation per month? 

(Yuan/month) 

 

 

 

 

 

 

 

 

 

 

https://www.rse.anu.edu.au/research/centres-projects/rural-urban-migration-in-china-and-indonesia/survey-documentation/questionnaires-in-china/
https://www.rse.anu.edu.au/research/centres-projects/rural-urban-migration-in-china-and-indonesia/survey-documentation/questionnaires-in-china/
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Chapter 3 Does Economic Scarcity Stimulate 

Creativity? Evidence from a Laboratory Experiment 
 

3.1. Introduction 
 

How does economic scarcity affect individual creativity? In this chapter, I report the 

results of a novel laboratory experiment, with 161 participants, in which I examine the 

effects of exogenously induced scarcity on individual creative performance.  

 

Scarcity, the eternal companion of humankind, pushes us to explore new land, new 

techniques, and new ways of organising society. There is no doubt that scarcity can 

motivate creativity at the aggregate level. In fact, macroeconomic studies have already 

shown that aggregate-level scarcity (shortage in supply) determines the direction of 

technological progress (Hanlon, 2015; Acemoglu, 2002). In contrast, we know little about 

the effectiveness of scarcity as a stimulus for individual creative performance.  

 

Anecdotal evidence suggests that it is sometimes a popular practice to stimulate 

individual creative performance by inducing scarcity.47 However, there are dissenting 

voices from the scientific world, and the effect of scarcity on creativity is under debate. 

Multiple hypotheses support both negative and positive relations between scarcity and 

individual creative performance, as I will further discuss below. Meanwhile, few 

empirical studies have been designed to explore the relationship between scarcity and 

individual creativity. At the time of writing, I could find no economic studies that directly 

examine such a relationship. The most relevant economic paper investigates the 

relationship between creativity and negative emotions, which may be a side effect of 

scarcity (Borowiecki, 2017). While several papers in the discipline of marketing 

document a positive relation between scarcity and creativity (Moreau & Dahl, 2005; 

Sellier & Dahl, 2011; Mehta & Zhu, 2015), these are not specially designed to investigate 

                                                           
47 Business leaders in creative industries describe scarcity as the secret to spur innovations (Neren, 2011). 

An alliance of several European architecture schools has launched the Scarcity and Creativity in the Built 

Environment project, whose central idea is to challenge builders and architecture students with scarcity in 

the hope of sparking creativity (SCIBE, 2018). 
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scarcity as a motivation for creative performance.48  To my knowledge, this study is the 

first lab-based experiment designed specifically to explore the effectiveness of scarcity 

as a motivation for individual creative performance.  

 

I induce scarcity in my experiment with a negative and randomly assigned wealth shock. 

The scarcity-inducing procedure incentivises participants in the scarcity treatment to 

perform well in order to reach the minimum experimental wealth requirement for 

desirable monetary payoffs. Creativity in this chapter is measured by peer review of 

answers to the ‘unusual use’ task that is a commonly used creative measure in 

psychological and economic experiments. In addition, I include what I term a ‘mechanical’ 

task (counting zeros in a table) for comparison purposes. 

 

The results provide strong evidence that even artificial wealth scarcity created in the lab 

has a detrimental effect on creative performance. Further exploration of the results 

suggests that a large proportion of the observed detrimental effects comes from a narrowly 

focused mindset induced by the scarcity. However, the results provide no evidence that 

scarcity harms creative performance through depleted cognitive capacity. 

 

This study makes three contributions. First, it contributes to the general discussion about 

stimulating creativity with external incentives (Azoulay et al., 2011; Charness & Grieco, 

2017; Erat & Gneezy, 2016; Bradler, 2014). This experiment tests the effectiveness of 

scarcity as a stimulus of individual creative performance. Second, I also contribute to the 

literature in psychology, management, and marketing that focuses on constraints and 

creativity. The marketing literature concludes that there is a positive relation between 

creativity and scarcity representing a type of constraint (Moreau & Dahl, 2005; Sellier & 

Dahl, 2011; Mehta & Zhu, 2015). However, this study suggests that, in settings where 

good performance in the creative task can alleviate scarcity, the negative effects can 

override the positive effects. Third, this chpater contribute to the behavioural poverty trap 

literature (Shah et al., 2012; Mani et al., 2013; Haushofer & Fehr, 2014). The fact that 

                                                           
48 Researchers in marketing either confront participants with scarce inputs for a task or trigger participants 

with past experiences of scarcity before task performance. Scarcity induced in these studies does not 

directly encourage individuals to do well on the creative tasks. Further discussion is provided below in the 

background section.      
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scarcity may hinder creativity sheds light on another way in which poverty can perpetuate 

itself: if the poor also experience disadvantage in creative performance, perhaps it is not 

surprising to find poor people in low-paid jobs where creative performance is not an 

essential part of the daily work.  

 

The rest of this chapter is set out as follows. In Section 3.2 I briefly discuss the relevant 

literature. Section 3.3 outlines the conjectures. Section 3.4 describes the experimental 

design, while Section 3.5 presents summary statistics. Sections 3.6 and 3.7 present 

regression results and robustness checks. Section 3.8 concludes. 

 

3.2 Background  
 

3.21 Stimulating Creativity by Financial Incentives 

 

The economics literature that is most relevant to the topic focuses on a broader issue, 

which is whether or not financial incentives can motivate creativity effectively. In 

answering this question, researchers have explored various forms of payment schemes as 

financial stimulations. Most studies are conducted in the laboratory where strictly 

controlled environments enable researchers to compare the effectiveness of classical 

incentive schemes. However, the results are difficult to interpret, owing not only to the 

diverse creativity measures used but also to the small number of studies.49 The most 

commonly studied incentive schemes are the piece rate and the tournament. 50  The 

tournament incentive scheme is variously found to have no effect (Eckartz et al., 2012), 

a positive effect (Bradler et al., 2016), and a negative effect (Erat & Gneezy, 2016) on 

individual creativity. Meanwhile, providing piece-rate payments either does not affect 

individual creative performance (Eckartz et al., 2012; Erat & Gneezy, 2016) or improves 

it (Bradler et al., 2016). A possible way to reconcile these findings is provided by 

Charness and Grieco (2017). Dividing creative tasks into open and closed, they find that 

a tournament encourages creative performance in closed tasks while the same incentive 

                                                           
49 See Table C in the Appendix 2C for a summary of the creative measures, incentive schemes and findings 

for existing economic experiments.  
50 Piece-rate incentive scheme pays a fixed amount for every unit of output produced by every participant. 

The tournament incentive scheme pays participants according to their performance ranking in a group. 

Participants ranked higher will be paid much more than lower ranked participants. In some case of 

tournament incentive schemes, only participant ranked first will get payment.  
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scheme does not affect individual creative performance in open tasks. Laske and Schroder 

(2015) provided financial incentives for various combinations of quality, quantity, and 

originality of the creative work. They found heterogeneous effects of reward depending 

on which dimension(s) were rewarded and which dimension(s) of the creative work were 

assessed.  

 

In addition to the lab experiments, Gibbs et al. (2017) conducted a field experiment on 

financial incentives and employee idea submission in a multinational technology firm 

based in India. They found that, compared to voluntary and unrewarded idea submission, 

providing a reward encourages more employees to submit their ideas to the firm. 

Furthermore, the reward also increases the quality of the ideas submitted, as measured by 

the percentage of ideas accepted for implementation and the percentage pitched to clients. 

The reward does not affect the total number of ideas submitted by employees. However, 

it decreases the number of ideas submitted per participating employee.   

 

There are even fewer relevant non-experimental economic studies on financial incentives 

and creativity. Utilising data from two research funding programs that differ in length of 

funding, mistake-tolerance, and researcher autonomy, Azoulay et al. (2011) found that 

funding schemes allowing greater researcher autonomy and a higher tolerance for 

mistakes produce more creative outputs, measured by citations.51 Gross (2016) studies a 

logo design competition on an online platform where firms solicit design solutions from 

freelancers by offering a fixed prize. With an image-comparison algorithm to measure 

creativity, the authors found that moderate-level competition encourages originality of 

designs, while extensive competition drives designers out of the market.52  

 

                                                           
51 In Azoulay et al. (2010), research autonomy and tolerance for mistakes are defined in relative terms 

comparing two funding schemes. Autotomy refers to the fact that one of the funding schemes selects people 

rather than projects thus allowing easy switching of research topics during the funding period. Moreover, 

it has a longer term and is typically renewed at once which is interpreted as allowing mistakes, compared 

to the other scheme that has shorter terms and is not very forgiving of failure.   
52 Gross (2016) measures competition by the number of top-rated competing designs in the contest, and 

suggests that the effect of competition on creativity exhibits an inverse U-shape. In particular, when there 

exists a top-rated competing design (moderate-level), creators produce more creative designs. However, 

designers are more likely to quit the competition as the number of top-rated competing designs increase.  

For example, with six top-rated competing designs (high-level), a top-rated designer is likely to quit the 

competition.  
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Although the existing literature struggles to draw conclusions about the effectiveness of 

financial incentives in motivating creativity, the possibility that financial incentives might 

hinder creativity is discussed in most studies (Azoulay et al., 2011; Eckartz et al., 2013; 

Charness & Grieco, 2017; Erat & Gneezy, 2016; Bradler et al. 2016).  Despite the 

traditional economic wisdom that incentives monotonically improve performance, some 

economic papers document at least two channels through which incentives may harm task 

performance. These are (i) incentive crowding-out (Gneezy & Rustichini, 2000; Frey & 

Jegen, 2001), and (ii) choking under pressure (Ariely et al., 2009).53 More specific to 

creativity, psychologists also cast doubt on the effects of external incentives in 

stimulating creativity (Amabile, 1983; Amabile, 1985). 54  The core argument is that 

salient external incentives drain creativity by distracting participants from the creative 

task to the reward. Scarcity as a specific form of external incentive is also subject to the 

above arguments.  

 

3.22 Scarcity as a stimulus for creativity 

 

However, there are reasons why scarcity may be a good stimulus for creativity. Scarcity 

can be viewed as an incentive scheme that is framed in the domain of loss. In particular, 

wealth scarcity can be defined as having insufficient wealth to achieve certain objectives. 

In the framework of prospect theory, agents evaluate their wealth in a reference-

dependent way. If the wealth level required to achieve certain objectives is regarded as 

the reference point, individuals facing wealth scarcity are likely to view their current state 

as being in the loss domain of their wealth evaluations. Economists have already 

demonstrated the rise in effort-provision when workers find themselves in the loss domain 

of wealth evaluation (Abeler et al., 2011; Crawford & Meng, 2011), although whether a 

rise in effort level can lead to improved creative performance is debatable. 

                                                           
53  The ‘crowding-out’ hypothesis assumes individuals have internal motivation to complete a task. 

Financial incentives provided externally may replace or undermine the pre-existing internal incentives. 

Therefore, financial incentives may be counter-productive if they are not strong enough to replace over-

ridden internal motivations. The ‘choking under pressure’ hypothesis challenges the common belief that 

increased effort always leads to better performance based on some psychological findings. In the conjecture 

section, we provide more detailed discussion of these hypotheses where they are relevant to the current 

study.       
54 Other psychologists believe that external rewards enhance individual persistence that is helpful for 

creativity (Nijstad et al., 2010; Lucas and Nordgren, 2015).  
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Scarcity can also be regarded as a constraint. Ward (1994) demonstrated that when we 

allow our minds to roam freely, ideation often springs from existing knowledge rather 

than new ideas. Properly imposed constraints force individuals to search for novel ideas 

rather than relying on their past experiences. Thus, in contrast to conventional wisdom, 

various kinds of constraints promote novelty (Stokes, 2001; Stokes, 2005; Kaufman & 

Sternberg, 2011). Motivated by the constrained nature of scarcity, several marketing 

studies find that both input scarcity (Moreau & Dahl, 2005; Sellier & Dahl, 2011) and a 

general sense of scarcity (Mehta & Zhu, 2015) result in greater individual creative 

performance. 

 

Furthermore, scarcity may arouse negative emotions. In our experiment, part of our 

scarcity inducement involves a randomly applied negative wealth shock. It is possible 

that the negative wealth shock invokes some negative emotions, which have been shown 

by Borowiecki (2017) to affect the creativity of an individual. Borowiecki (2017) extracts 

emotional indices from the letters of three eminent music composers. Using unexpected 

death of relatives as the instrumental variable, negative emotion – mainly sadness – is 

shown to boost creativity measured by the number of compositions produced. 

Unfortunately, I do not have an adequate emotional measure to address the above 

emotional channel through which scarcity may affect creativity. Therefore, I was unable 

to pursue this idea in my analysis.55  

 

On the negative side, scarcity results in certain behavioural consequences that may harm 

the creative performance of an individual. First, Mani et al. (2013) show that difficult 

budget planning caused by wealth scarcity depletes the cognitive capacity of the poor. 

Any attempts to spur creativity by scarcity may make creative workers struggle with 

budget planning. Unfortunately, creativity is cognitively demanding (Horne, 1988; Lee 

& Therriault, 2013). Therefore, it is likely that a side effect of cognitive capacity depletion 

caused by scarcity will be harm to an individual’s creative performance.  

                                                           
55  Nevertheless, assuming the negative wealth shock arouses negative emotions, our results show an 

opposite direction of effects compared to Borowiecki (2017). However, a lab-created wealth shock itself 

may not be prominent enough to induce any negative emotions, especially the emotion of deep sadness 

produced by a bereavement. In addition, our subjects are ordinary persons whose talents are unlikely to be 

comparable to the three eminent composers that Borowiecki (2017) studied. It is likely that the positive 

effects of negative emotions on creativity may be limited by the capability of the creative individuals.   
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Moreover, scarcity also results in a narrowly focused mindset where individuals 

experiencing scarcity concentrate wholly on the dimension of scarcity (Shah et al., 2012). 

Ancillary results show that – for certain non-trivial tasks for which creativity helps to 

achieve better outcomes – individuals experiencing scarcity outperform individuals 

experiencing abundance (Mullainathan & Shafir, 2013). On the other hand, the salience 

of reward is the main reason why psychologists believe external incentives harm 

creativity (Amabile, 1983; Amabile, 1985). A narrowly focused mindset may make the 

reward of wealth salient, thus discouraging lateral thinking and creative performance. 

 

3.23 Differences between this study and other empirical studies on the same topic 

 

There are a few studies in marketing that directly explore the relationship between 

scarcity and creativity, but their focus differs from mine. Moreau and Dahl (2005) 

manipulate the number of inputs available to participants, and Sellier and Dahl (2011) 

vary the number of input options from which participants can choose. They both find that 

scarcity in inputs results in more creative outputs. Mehta and Zhu (2015) prime 

participants with past experiences before they perform a creative task. Participants primed 

with resource-scarcity produce answers that are judged to be more novel compared to 

participants primed with resource abundance. These empirical studies seem to suggest a 

positive relation between scarcity and creativity. 

 

However, there is a crucial difference between the scarcity induced in these three 

marketing papers and the scarcity in which I am interested. The scarcities induced in the 

former should be viewed more as constraints rather than as motivational stimulation. 

Indeed, a common feature of the three is that the creative performance following the 

scarcity inducement cannot relieve the severity of scarcity. This means that scarcity is not 

an incentive for participants to perform well in the creative task. In this regard, these three 

existing studies are not relevant to my interest in exploring the effectiveness of scarcity 

as an incentive scheme stimulating creativity.    

 

In contrast to these marketing studies, my experimental design explores the role of 

scarcity as a stimulus. I allow scarcity to be relieved by good performance in subsequent 
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tasks. Therefore, scarcity induced in this experiment is not only a constraint, but also 

provides strong motivation for participants to do well in the subsequent tasks, including 

a creative task. Moreover, the novel procedure also allows me to test, for the first time, 

the hypothesis that scarcity undermines individual creative performance through depleted 

cognitive capacity.    

             

2.4 The focus on the divergent-thinking dimension of creativity 

 

Creativity is defined by two essential components: novelty and appropriateness 

(Hennessey, 2010), which involve both divergent thinking and convergent thinking 

(Guilford, 1950; Cropley, 2006).56 Some basic biometrics such as IQ, dopamine levels, 

and sleep loss affect divergent thinking and convergent thinking in very distinctive ways 

(Lee & Therriault, 2013; Chermahini & Hommel, 2010; Horne, 1988). Therefore, the 

effect of external stimulation on creative performance may also vary depending on the 

different levels of divergent thinking and convergent thinking required by a specific task. 

Charness and Grieco (2017) provide a systematic discussion of how financial incentives 

may heterogeneously affect creative performance depending on the nature of the creative 

task. Their empirical work reveals that financial incentives provoke better creative 

performance only in closed tasks (convergent-thinking dominated) but do not affect open 

tasks (divergent-thinking dominated).57 

 

In this paper, I focus on the divergent-thinking dimension of creativity by employing the 

unusual use task.  Based on findings from Charness and Grieco (2017), I should expect 

scarcity, as a financial incentive, to have little positive effect on the performance of the 

creative task.     

 

                                                           
56 Divergent thinking produces multiple answers with the effortless and unexpected association of available 

information. Convergent thinking, by contrast, involves providing effortful and logical solutions to a given 

problem with emphasis on accuracy and speed (Cropley, 2005). 
57 Closed and open are defined by Charness and Grieco (2017, p. 2) as follows: ‘With closed creativity, 

there is a specific and delineated goal. Examples could be finding a way to decrease the size of a computer 

or developing a new drug for a specific purpose. Instead, open creativity could be painting an abstract 

painting, representing unfettered thinking outside the box without any obvious underlying ex-ante goal or 

direction.’ 
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3.3 Conjectures 

 

Following my discussion in Section 3.2, I summarise the conjectures as follows. 

 

 Conjecture 1: Cognitively costly budget planning impairs creativity 

Mani et al. (2013) found that budget concerns and difficult budget planning deplete the 

cognitive capacity of individuals who face wealth scarcity. Meanwhile, various cognitive 

aspects, including working memory and intelligence, play a significant role in creative 

thinking (Lee & Therriault, 2013). Thus, scarcity may harm creativity through the 

depletion of cognitive capacity. To examine this conjecture, the decision process mimics 

budget planning in daily life. Participants experiencing a wealth shock – that is, those in 

the scarcity treatment – face more difficult planning and decision tasks that should 

consume substantially more cognitive resources compared to participants who do not 

experience wealth scarcity. Consequently, the experimentally induced scarcity may 

hinder creative performance through the depletion of cognitive capacity.  

 Conjecture 2: Scarcity harms creativity through a narrowly focused mindset 

Mullainathan and Shafir (2013) explained how scarcity leads to a narrowed focus and 

tunnelling. Narrowed focus may induce a particular mindset that deters divergent thinking 

and harms cognitive flexibility. Both divergent thinking and cognitive flexibility are 

important components of the creative ideation process (Nijstad et al., 2010; McCrae, 1987; 

Vincent et. al., 2002).  Therefore, scarcity may stifle creativity through narrowing the 

focus of participants.  

 

3.4 The experiment 

 

Next, I provide an overview of the experimental design and the implementation 

information. Detailed instructions are provided in Appendix 2E and Appendix 2F, and 

the recruitment of subjects is described at the end of this section. I use a between-subject 

two (negative shock vs no shock) by two (choice vs no choice) design. The main research 

question – which is ‘What is the effect of scarcity as a stimulation for individual 

creativity?’ – is answered by comparing the creative performance of the negatively 



66 

 

shocked with the non-shocked. The cognitive-depletion conjecture is explored by 

comparing the choice and no-choice treatment (to be explained below) with the help of a 

cognitive cost measure. Conjecture 2 (narrowed focus) is tested via specially constructed 

variables described in the relevant parts of Section 3.6. 

 

3.41 Procedure 

 

Figure 3.1 depicts the procedures of the experiment.58 At the beginning of the session, 

every participant completes four periods of zero-counting tasks. At the end of the fourth 

period, half of the participants receive a negative shock in their experimental 

wealth.  After the shock, every participant completes one more round of zero-counting 

(R1 in Figure 3.1). Then half of the participants are given the chance to choose from 

two versions of the last round (R8). The other half, who are in the no-choice treatment, 

are randomly assigned to one of the two versions (R2 in Figure 3.1).59 Afterwards, all 

the participants complete a creative task and a mechanical task. Half of the participants 

in the choice sessions complete the mechanical task before the creative task.60 The 

creative task requires participants to list unusual uses of an item while the mechanical 

task is the same zero-counting task participants had completed earlier in the experiment 

(R3 and R4 in Figure 3.1). In the last round, participants play one of the two versions of 

the zero-counting tasks as determined earlier (R8 in Figure 3.1). Every participant also 

completes an exit survey at the end of the experiment. The incentive payments for the 

participants are based on one of the following three: Table 3.1 summarises key 

information about some of the selected rounds.  

 

                                                           
58 Rounds R5 to R7 test hypotheses that are not relevant to this paper. Since all the data used in this present 

paper are collected before R5, the presence of the subsequent three rounds will not affect our results and 

they are not discussed in this paper. 
59 Participants in the ‘no choice’ treatment did a 5-minute set of Raven’s Matrices instead of the decision 

process. But as with the ‘choice’ treatment, we also provide them with the same information about the 

payoff structure and the same working examples described in section 3.42 and 3.43.  
60 We intentionally alter the order of the task to check whether any potential findings are due to the order 

of the tasks. 
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 Table 3. 1. Summary of the Important Rounds 

 Time Task Limit on maximum 

number of attempts 

Performance 

Requirement 

Ducats 

Payoff 

Real Payment 

Wealth Shock 

Round 
1 min × 5 Count 0s in 6 by 6 

table 

20 tables in each 1-

minute period 

N/A 10 for each 

correct 

counted 

table 

N/A 

Creative Round 4 mins List unusual use 

of an item 

No  

N/A 

50 for each 

feasible 

unusual 

use 

N/A 

Mechanical 

Round 
4 mins Count 0s in 6 by 6 

table 

60 tables N/A 10 for each 

correct 

counted 

table 

N/A 

The last Round 

Easy 

1 second for 10 

ducats 

Count 0s in 6 by 6 

table 

No 10 correctly counted 

tables 

N/A $4 

Convert remaining wealth into 

real payment61 

The last Round 

Standard 
1 second for 10 

ducats 

Count 0s in 8 by 8 

table 

No 10 correctly counted 

tables 

N/A $12 

Convert remaining wealth into 

real payment 

                                                           
61 Conditional on producing 10 correct answers within your time, your remaining wealth at the end of Round Eight will be converted into real payment at the rate of 10 ducats to $0.05. 
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Figure 3. 1. Experimental Procedure 

Note:  

1. Participants were randomly allocated to one of the two versions of the R8 in No Choice Sessions 

2. Participants were not given any feedbacks at the end of R5., R6., and R7. During all the rounds 

involving zero counting tasks, participants were informed about the number of tables they 

correctly counted along with the time remaining till the end of the round. At the end of the rounds 

involving zero counting tasks, participants were given a summary table for their performance as 

well as their cumulated experimental wealth (see page 126 for example summary of performance 

and wealth changes). Participants were informed their creative performance before the beginning 

of the R8. At the end of the experimental session, payoffs in each round (including R5., R6, and 

R7) were summarised on the screen along with the results of random selection for payment rounds 

(see page 136 for the screen shoot).   

 

3.42 Scarcity inducement 

 

There are two components of the experiment that are designed to induce scarcity. The 

‘wealth shock’ round (R1) exogenously sets the experimental wealth level of participants. 

This is followed by the ‘decision process’ round (R2), which mimics budget planning. R2 

not only acts as the cognitive capacity-depletion channel through which scarcity may 

affect creativity, but it also provides material incentives to induce subjects to consider 

their wealth thoroughly and makes salient the wealth shock. Therefore, participants who 

suffered a negative wealth shock in R1 will be fully aware of their wealth scarcity through 

the decision round of R2. 

 

Standard Sessions No Choice Sessions  Reverse Sessions 

R1. Wealth Shock R1. Wealth Shock R1. Wealth Shock 

R2. Decision  (choose one 

version of R8) 

R2.Raven  R2. Decision  (choose one 

version of R8) 

R3. Creative Performance  R3. Creative Performance  R3. Machanic 

Performance  

R4. Machanic 

Performance  

R4. Machanic 

Performance  

R4. Creative Performance  

R5. Ultimatum Game R5. Ultimatum Game R5. Ultimatum Game 

R6. Trust Game (Sender) R6. Trust Game (Sender) R6. Trust Game (Sender) 

R7. Trust Game (receiver, 

strategic form) 

R7. Trust Game (receiver, 

strategic form) 

R7. Trust Game (receiver, 

strategic form) 

R8. S Zero Counting 

Standard 

R8. S Zero Counting 

Standard 

R8. S Zero Counting 

Standard 

R8.E Zero Counting Easy R8.E Zero Counting Easy R8.E Zero Counting Easy 
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The wealth shock round (R1) is based on the design in Haushofer et al. (2013). All 

subjects start with an initial endowment of 800 ducats (the unit of experimental wealth) 

and are given five one-minute periods to earn additional wealth.62 In each of the periods, 

at most 20 six by six tables that contain only zeros and ones are shown to the participant 

one at a time (see Table 3.2 for example).  

Table 3. 2. Example for Six by Six Tables 

0 

 

0 1 0 1 0 

1 0 0 0 0 0 

1 0 1 0 1 1 

0 1 0 1 1 1 

1 1 0 1 0 1 

0 1 1 1 0 0 

 

The task is to count how many zeros there are in each of the tables shown. Participants 

earn 10 ducats for each correctly counted table.63 There are fifteen-second rest periods 

after each of the first four one-minute performing periods.64 The wealth shock randomly 

happens to half of the participants at the end of the fourth performing period. Every 

participant is informed about the potential wealth shock at the beginning of the round but 

does not know the magnitude or the exact time at which the shock will occur. Those who 

are in the scarcity treatment have 700 ducats taken away. This wealth shock is disclosed 

to participants by one of the two screens illustrated in Table 3.3 and Table 3.4. After the 

shock, participants complete the fifth performing round and get a summary of their wealth 

changes during the wealth shock round.  

 

 

                                                           
62 We use ducats as a fictional currency convertible to Australian dollars at the end of the experiment. In 

fact, the ducat was a gold or silver coin used as for trade in Europe from the late middle ages. 
63 In each of the five one-minute periods, only the remaining time for the current period and the number of 

tables attempted were displayed on the screen, to minimise the learning effect. 
64 Updated wealth information, the number of tables correctly counted, and ducats earned in the last 

performance period are presented on the computer screen during the rest periods.  
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Table 3. 3 Information for the Wealth Shock (Shocked Group) 

Notice 

 

 

 

A wealth change has happened to some of the participants  

 

 

You have lost [700] ducats 

 

 

Your current wealth is [      ] ducats 

 

As noted above, the decision round serves primarily as the design mechanism through 

which I can test the cognitive-depletion conjecture, but the planning nature of the task 

also incentivises participants who suffered a negative shock to perform well by making 

wealth scarcity salient. To attain non-zero monetary payoffs, participants are told they 

must correctly complete 10 zero-counting tables in the final round. Because the zero-

counting task is mechanical in nature, the chance of achieving the minimum requirement 

depends crucially on the time available in the final round. The time available is, in turn, 

determined by the wealth level at the beginning of the final round. In particular, for every 

second that a participant spends on the final round, 10 ducats will be deducted from their 

wealth. The deduction stops either when the participant has correctly counted 10 tables 

or when they run out of their experimental wealth (in this case, thereby failing to get any 

payments additional to the show-up fee).  

 

There are two versions of the last round (to be explained below) that differ in the time 

needed for completion and in the amount of reward. Participants in choice sessions are 

required to choose one of the two versions. In order to make a wise choice, they must 

estimate their wealth level at the beginning of the last round. The estimation depends on 

one’s estimated performance in round 3 and round 4.65  

 

                                                           
65 See Table 1 for full details of the payoff structure across rounds.  
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Table 3. 4. Information for the Wealth Shock (Non-Shocked Group) 

Notice 

 

 

 

A wealth change has happened to some of the participants 

 

 

You are not affected by the change 

 

 

Your current wealth is [      ] ducats 

 

I allow participants to accumulate additional experimental wealth in the creative task (R3) 

and mechanical task (R4) subsequent to the decision process. Based on performance in 

pilot sessions, I set the payoffs carefully such that participants who suffered the negative 

wealth shock have to do very well in the creative task and the mechanical task to get 

desirable monetary payoffs. 66 This setting creates strong external incentives for subjects 

in the wealth shock treatment to perform well in both the creative task and the mechanical 

task. 

 

The two versions of the final round are termed an ‘Easy’ version and a ‘Standard’ version, 

and they differ only in the size of the matrices, which are six by six for the former, and 

eight by eight for the latter (see Table 3.5 for example). 67 Clearly, the larger version 

requires more experimental wealth (time) to achieve, and it rewards by paying $12 instead 

                                                           
66 The most optimistic estimation for total wealth needed to complete the standard version is no less than 

1000 ducats. Participants who have received the negative wealth shock end up with, on average, 393 ducats 

at the beginning of the decision round. By contrast, other participants have, on average, 1098 ducats at their 

disposal. Therefore, participants with a negative wealth shock must earn more than 600 ducats in the 

following two performance rounds to make the standard version affordable. The ambition to make more 

than 600 ducats in the two performance rounds is achievable, given the payment structure, but is not trivial. 

On the other hand, participants who did not experience the negative wealth shock have relatively abundant 

wealth to complete the standard version. 
67 The estimated time needed for the Easy version and the Standard version are 80 seconds and 124 seconds 

respectively. Converting to wealth required, the difference implies that 440 ducats more wealth is needed 

for the Standard version.  This difference is less than the magnitude of the wealth shock. This means that 

participants in the scarcity treatment group will have more severe scarcity in wealth even if they choose the 

Easy Version and other participants choose the Standard Version. 
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of $4 upon successful completion of 10 correct answers in the final round. Conditional 

on producing 10 correct answers within subjects’ time, their remaining wealth at the end 

of the experiment is converted into an actual payment at the rate of 10 ducats to $0.05.  

 

Table 3. 5 Example for Eight by Eight Tables 

0 1 1 0 1 1 1 0 

1 0 0 1 0 0 1 1 

1 0 1 1 1 1 0 0 

1 1 0 1 1 1 1 1 

0 0 0 0 1 0 1 0 

0 1 1 0 1 0 0 0 

1 1 1 0 0 0 1 1 

0 1 0 0 1 0 0 1 

 

The Easy version constitutes a temptation for participants in the scarcity treatment but not 

for other participants. The Standard version is obviously better if one has enough 

experimental wealth at the beginning of the last round. Therefore, only participants in the 

scarcity treatment have to estimate their subsequent performances (incomes) carefully to 

make the right choice between the two versions. The estimation process, as well as the 

difficult final decision, are expected to deplete the cognitive capacity of participants in 

the scarcity treatment. Moreover, in order to make the right decision, subjects have to 

thoroughly understand the payoff structure, which makes them aware of the wealth 

scarcity or abundance. Thus, the decision process not only enables us to test the cognitive-

depletion conjecture but also fully induces a sense of scarcity for participants who have 

suffered a negative wealth shock. 

3.43 Implementing the decision round and measure for cognitive cost  

 

In implementing R2, the decision round, I explained at the beginning of the experiment 

the detailed rules for the creative task, the mechanical task, and the two versions of the 

last round. I also provided two working examples, using the average experimental wealth 

of the negatively shocked group and the non-shocked group, respectively. Participants in 
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the no-choice treatment were then given 5 minutes to do the Raven Matrices, while 

participants in the choice treatment were instead given 11 questions, which led into the 

estimation needed for the actual decision. 68  These questions allow me to screen for 

misunderstandings. More importantly, they also provide me with a measure of the 

cognitive resources spent on the estimation process and the perceived level of wealth 

scarcity felt by each participant. I also observe the time taken by each subject to answer 

these 11 questions plus the time spent on making the final decision. The total time spent 

on the decision process is the measure of cognitive cost.      

 

3.44 Creative performance and mechanical performance 

 

I use the ‘unusual uses’ task as the creative task (R3). In this task, the participant is given 

four minutes to list unusual uses for a hat. Uncontroversially, I claim that the usual use of 

a hat is to cover one’s head. Any other use that is different from covering one’s head can 

be a potentially valid answer. Before this round, I made it clear that the answers are 

subject to the experimenter’s judgment as to feasibility. Every feasible answer earns the 

participant 50 ducats. 

 

The unusual uses task employed in this study is one of the divergent-thinking measures 

in the Torrance Test of Creative Thinking (Torrance, 1974), which is the most widely 

used measure of creativity (Kim, 2006). The verbal version of this unusual uses task is 

also common to the relevant literature across several disciplines (Bradler, 2014; Mehta & 

Meng, 2015). Following common practice, I hired five students from the same population 

as the experimental participants to provide subjective evaluations of the novelty of the 

answers collected.69 I asked the judges to mark, on a scale from 1 to 5, each of the answers 

provided by the experimental subjects. The judges also gave an overall creativity score 

for each participant. The creative scores have an average correlation of 0.37 over all the 

possible pairs of any two independent judges. The correlation suggests that the subjective 

judgment of creativity is not totally a matter of personal taste. The average pairwise 

                                                           
68 The list of the 11 questions can be found in Appendix 2A.  
69 Instructions and taxonomy for the judges are available in Appendix 2B. The five judges, all students at 

the Australian National University, were recruited from an econometrics course for graduate students. All 

judges are unaware of the experiment, they were only informed about the question for the participants and 

given the answers submitted by the participants. 
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weighted Cohen’s Kappa of the creative scores is 0.34. According to common 

interpretation, the Kappa statistics suggests a fair level of agreement among the five 

judges (Landis and Koch, 1977).   

 

I use the creative scores assigned to each answer to construct a single measure of 

creativity for each participant. First, I take the average creativity score over five judges 

for each unusual use produced. Based on these average scores, I construct the individual 

average creativity score by taking an average across all the answers provided by each 

participant. The resultant parameter is the selected measure for the qualitative dimension 

of the creative performance. I name this measure Average Creativity for easy reference. 

 

Moreover, I made a taxonomy, and in addition to the subjective evaluation, the five judges 

independently allocated all the answers into nine categories of this taxonomy. 70 

Categorical analysis has been made to obtain an objective measure of creative 

performance, which is used to test conjecture 2. 

 

I use the same zero-counting task in the wealth shock round (R1) as the mechanical task 

(R4).71 Each participant has four minutes to count zeros in six by six tables containing 

only zeros and ones, and each participant can attempt at most 60 tables during the four 

minutes given. Unlike the wealth shock round, there is no rest period. During this round, 

information about time remaining and the number of tables attempted was displayed on 

the computer screen. The mechanical performance is measured by the number of tables 

correctly counted in the four-minute period. 

 

                                                           
70 It was rare for judges to disagree on the categorisation of answers. Only 11 out of almost 1000 answers 

were categorised differently among judges. In this case, we use the categorisation offered by the majority 

of judges.    
71 There are three reasons why we use the zero-counting task as our mechanical task. First, the zero-counting 

task is very distinctive in nature compared to the creative task. It is a real effort task measuring the effort 

provision of participants (Abeler et al., 2011). Therefore, we can regard it as a control for the effort 

provision effects of wealth scarcity. Besides, using the same task as the wealth shock round makes the 

performance estimation easier for participants. Performance estimations with too much variance could 

dilute the magnitude of the negative wealth differences between the treatment and the control. Lastly, 

performance information gathered in the wealth shock round can help us to better understand the 

performance change in response to wealth scarcity.  
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3.45 Implementation  

 

The experiment was conducted at the Research School of Economics, Australian National 

University from 24 September 2016 to 11 October 2016. In total 172 subjects were 

recruited university-wide. 72  All participants were recruited from undergraduate and 

postgraduate students who were enrolled in the second semester of 2016.73 There were 

11 sessions. Each session consisted of between 13 and 18 participants, with two 

exceptions.74 Participants in each session were randomly split into negative-shock and 

no-shock groups. All the sessions were conducted using PsychoPy (Pierce, 2007). Two 

computer rooms were converted to computer labs with partitions between each PC in 

order to isolate participants from each other.  

 

In each session, participants received instructions on their computer screen as well as oral 

instructions provided by the instructor.75 At the end of each session, participants received 

their payment in cash. On average, each participant was paid $26, including the certain 

$10 show-up fee. This compares with an average hourly wage for wait-staff in Canberra 

at that time of $16.62. The whole session lasted about 1.5 hours including the payment 

procedures.  

 

3.5. Descriptive Results 

3.51 Demographic information for participants 

 

The upper panel of Table 3.6 reports the basic demographic information by shocked vs 

non-shocked. This is obtained from the exit survey participants completed at the end of 

                                                           
72 We identified 10 participants who did not understand the payment structure, and one participant who 

misunderstood the unusual use task. Therefore, we excluded these 11 participants in the analysis. The 

resulting sample consists of 161 participants. 
73 We advertised our experiment in three ways: (1) posted ads in a Facebook forum for ANU students; (2) 

in class advertisements and email invitations in tutorials and lectures conducted in the Research School of 

Economics and Research School of Finance; (3) flyers posted on notice-boards around the ANU campus. 

In order to organise the sessions efficiently, we set up a page on the event management website ‘Eventbrite’. 

Respondents to our ads were given a link to the webpage we created in order to register themselves in one 

of the sessions offered.   
74 There was one extremely large and one extremely small session. The largest had 20 participants and the 

smallest had only 10 participants. The size of other sessions is within the range of 13 to 18 participants. 
75 See Appendix 2E and Appendix 2F for both the oral instruction and the instructions on screen. 
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the experiment, which is reproduced in Appendix 2B. Apart from one subjective question 

asked at the end of the exit survey, there are no statistically significant differences in 

means between the two groups of participants. This suggests that the randomisation works 

well in practice. The participants are spread nicely across all disciplines with a 

concentration on Finance and Accounting. More than half of the subjects are born in 

China rather than in Australia, while the Chinese student population in the College of 

Business and Economics (CBE) where the recruitment was carried out is around 51% (by 

number of enrollment).76 

 

The financial status of the participants is also of interest. Only 30% of participants in my 

sample had a paid job, and almost half of the subjects live on external funding. There are 

no differences between the shocked and the non-shocked in these two objective measures 

of financial status. On a scale of 1 to 5, participants answered the question ‘How difficult 

do you feel about managing your finances?’. Interestingly, the shocked view their real-

life financial management as more difficult than the non-shocked, ex post. 77  The 

differences likely indicate the effectiveness of the scarcity inducement to the extent that 

scarcity experienced in the experiment invokes scarcity experiences in daily life. 

 

The lower panel of Table 3.6 displays the key outcome variables. The tasks outcome of 

interest are the creative task performance (R3) and the mechanical task performance (R4) 

subsequent to the decision process (R2). The shocked manage to outperform the non-

shocked in the mechanical task by two tables. However, the shocked did not manage to 

produce more unusual uses than the non-shocked. Regarding the creativity of the answers 

in R3, answers produced by the shocked are deemed less creative than the non-shocked. 

Table 3.6 also presents the total number of correctly counted tables in R1, over five one-

minute periods, as a comparison to R4 performance. No differences between the two 

groups can be found. 

 

                                                           
76 However, the sample is skewed towards the School of Finance and the School of Accounting compared 

to the CBE population (39% of our total sample come from these two schools, and only around 7% of our 

sample come from the other schools in CBE). Unfortunately, we cannot observe the proportion of Chinese 

students based on the number of enrollments. Using the Equivalent Full-time Student Load, the proportion 

of Chinese students is 75.55% in these two schools. 
77 Significance reported comes from the Kolmogorov-Smirnov distribution test. 
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Table 3. 6. Summary Statistics 

Variable name  No shock  Shock  Difference 

Demographics    

Female 0.51 0.59 –0.08 

Native English Speaker 0.23 0.23 0.00 

Undergraduate 0.65 0.58 0.07 

Major     

Finance and Accounting 0.37 0.42 –0.05 

Economics 0.09 0.06 0.03 

Actuarial Study 0.05 0.09 –0.04 

Others 0.49 0.43 0.06 

Country of Birth     

China  0.58 0.51 0.07 

Australia 0.14 0.13 0.01 

Other countries 0.28 0.36 –0.08 

Age 21.09 21.42 –0.33 

Number of friends 4.87 4.84 0.03 

Paid job in last month 0.30 0.31 –0.01 

Live on external funding support 0.45 0.49 0.04 

Difficult financial management 2.24 2.58        –0.34*** 

    

Outcome variables    

Number of Unusual Uses (R3 Quantitative) 7.78 7.57 0.21 

Average Creativity (R3 Qualitative) 2.73 2.56 0.16* 

Mechanical Task Performance (R4) 28.02 30.06 –2.04* 

Round One Performance 30.26 29.95 0.31 

Standard Sessions 0.32 0.35 0.04 

Reverse Sessions 0.27 0.23 0.04 

No-Choice Sessions 0.41 0.42 –0.00 

    

N 82 79  
Notes:  

1. *** p<0.01; 2.  The distributions of major and country of birth are not significantly different between; 

3. Difficulty in financial management rated in scale 1 to 5 higher value representing feel more difficult in 

financial management (asked at end of experiment); 4. One participant reported gender to be neither male 

nor female. We exclude this observation in calculating percentage of females.  

 

The proportion of participants in the three types of sessions is also shown here. 78 

Participants in both of the Choice sessions and the Choice (reverse) sessions are given a 

chance to choose the version of the final round. But participants in the Choice (reverse) 

sessions did the mechanical task (R4) before the creative task (R3). All participants in the 

No-Choice sessions are randomly assigned to the task and did the Raven Matrices instead 

of the decision process.  Roughly, one-third of the participants are in each of the three 

types of sessions. 

                                                           
78 Please see Appendix 2C Table B for crucial information about the three types of sessions. 
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3.52 The effectiveness of wealth shocks in creating wealth scarcity 

 

Figure 3.2 displays the wealth dynamics of the shocked and non-shocked 

separately across the duration of the experiment. The wealth of the shocked and the 

non-shocked is almost identical before the wealth shock, causing the two wealth lines to 

appear to overlap with each other. Thus, the wealth lines before the wealth shock may 

look as if they are jointly displayed. However, once the shock has been randomly 

applied, Figure 3.2 shows that the experimental wealth of the non-shocked stays at a 

much higher level than that of the shocked, and this remains the case for the rest of the 

experiment. 

Figure 3. 2. Dynamics of the Experimental Wealth 

 

Note: 

1. Figure 3.2 displays the wealth of the shocked and non-shocked separately throughout the whole 

experiment. However, the wealth of the shocked and the non-shocked is almost identical before 

the wealth shock, causing the two wealth lines to overlap. Thus, the wealth lines before the wealth 

shock may look as if they are jointly displayed. 

Note that the scarcity inducement relies on the expected wealth level rather than the actual 

wealth level. Thus, it is also important to examine participants’ estimates of wealth in the 

two performance rounds, the creative task and the mechanical task. My data suggest that 
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the shocked estimate better performance than the non-shocked in both the creative task 

and the mechanical task. But due to impaired actual wealth level, the shocked expect, on 

average, 594.38 ducats less wealth at the beginning of the last round compared to the non-

shocked.79 I can also directly observe the perceived wealth scarcity of each participant by 

the difference between the estimated wealth level at the beginning of the last round and 

the expected wealth level in the last round. Independent of the version (Easy or Standard) 

chosen for the last round, the shocked expect significantly less remaining wealth at the 

end of the last round when compared to the non-shocked.80 Therefore, the shocked do feel 

more severe wealth scarcity than the non-shocked. Moreover, the scarcity does motivate 

participants to do well given the fact that the shocked expect much better performance in 

the two performance rounds.  

 

3.53 The shocked do better in the mechanical task  

 

Figure 3.3 presents the mechanical task performance of the shocked and the non-shocked 

side by side for various session types. The first pair of bars shows differences between 

non-shocked and shocked for the session type where participants ex ante make a choice 

on the version for the last round (easy/standard). I further break down the choice sessions 

into regular and reverse-order sessions depending on whether participants complete the 

creative task before the mechanical task.81 The mechanical task performance is measured 

by the number of tables correctly counted in four minutes.  

 

The shocked performed better than the non-shocked across all types of sessions, although 

this performance difference is not statistically significant in each session type. This 

remarkably consistent pattern suggests that wealth scarcity induced in the decision round 

is effective in motivating mechanical task performance. In addition, the magnitude of the 

                                                           
79 Compared to the non-shocked, the estimated wealth income for the shocked in the mechanical task and 

creative task is 19 ducats (t=1.09) and 102 ducats (t=1.96) higher, respectively. The expected wealth most 

relevant to the R2 decision is expected wealth at the beginning of the final round, since this determines the 

time one has to complete the last round and thus the chance of successful completion of this round. 
80 For participants choosing the standard version of the last round, the shocked estimate themselves to have 

19.8 ducats at the end of the last round while the non-shocked estimate they will have 474.8 ducats left. For 

participants choosing the easy version, the shocked estimated they will have 339.98 ducats unused at the 

end of the last round while the non-shocked estimated 895 ducats left over. Both differences are highly 

significant (p<0.01). 
81 Participants follow the exact order listed in Figure 1 in the regular sessions. The Mechanical Task is 

performed before the creative task in the reverse order sessions.     
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incremental effect is independent of the order in which participants attempt the creative 

task and the mechanical task. Taking a closer look, I see that both the shocked and the 

non-shocked performed slightly worse in the no-choice sessions compared to the choice 

sessions. Without a coerced decision process, some participants may not be fully aware 

of the payoff structure and thus fail to be motivated. Therefore, it is not surprising that 

participants in no-choice sessions did worse in general, and that the magnitude of the 

differences between the shocked and the non-shocked is slightly smaller.   

 

 Figure 3. 3 Number of Tables Correctly Counted in Mechanical Task 

 

Notes: 1. Choice (regular) refers to sessions where participants are given a chance to choose the version 

of R8 and complete R3 before R4 after the decision; 2. Choice (reverse order) refers to sessions where 

participants are given a chance to choose the version of R8 and complete R4 before R3 after the 

decision; 3.No Choice refers to sessions where participants are randomly assigned to one of the two 

versions of R8 and complete R3 before R4 after the random assignment.  

 

3.54 Similar quantitative performances in the creative task  

 

Figure 3.4 reports on the quantitative dimension of creative performance in the same 

fashion as Figure 3.3. I measure the quantitative performance in the creative task by the 

number of unusual uses a subject has come up with. The non-shocked in regular sessions 

produced almost one more unusual use than the shocked, but this difference is statistically 

insignificant (the difference is 0.937 and the standard error is 0.938). In contrast, the 
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shocked in the other two types of sessions produced slightly more unusual uses than the 

non-shocked. But both differences (0.14 and 0.16, respectively) are statistically 

insignificant at the 10% confidence level. Like the mechanical task performance, both the 

shocked and the non-shocked achieved fewer unusual uses in the no-choice sessions.  

 

Figure 3. 4. Quantitative Performance in Creative Task 

 

Notes: 1. Choice (regular) refers to sessions where participants are given a chance to choose the version 

of R8 and complete R3 before R4 after the decision; 2. Choice (reverse order) refers to sessions where 

participants are given a chance to choose the version of R8 and complete R4 before R3 after the 

decision; 3.No Choice refers to sessions where participants are randomly assigned to one of the two 

versions of R8 and complete R3 before R4 after the random assignment.  

 

We can only observe a meaningful detrimental effect of scarcity in the choice sessions 

where participants did the creative task right after the decision process. This means that 

both the decision process and the timing of the creative task performance (right after the 

decision process) are necessary to any detrimental effects of scarcity on the quantitative 

dimension of the creative task to play. One possible interpretation of this finding is that 

the effect of scarcity on creative performance is time-decaying in nature, which can only 

be triggered by the decision process. Both the cognitive-depletion conjecture (conjecture 

1) and the narrowly focused mindset conjecture (conjecture 2) involve certain states of 

mind which can be triggered by the decision process and faded by doing something else. 

Therefore, they both have the potential to be time-decaying in nature. However, the 
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differences in the quantitative dimension of creative performance are not statistically 

significant. Therefore, my further analysis focuses on the qualitative dimension. 

 

 

3.55 The shocked perform qualitatively worse in the creative task  

 

Figure 3.5 displays the differences in Average Creativity (defined in paragraph 2, section 

4.4). The non-shocked are deemed to produce more creative answers than the shocked 

across all the sessions. Like the quantitative creativity measure, I observe the largest 

detrimental effects of scarcity in the regular sessions (the difference is 0.247 and the 

standard error is 0.138). The differences observed in the no-choice sessions are more 

comparable to the differences observed in those choice sessions where the creative task 

is performed after the mechanical task. The smaller effects of scarcity found in the no-

choice sessions may be interpreted as evidence supporting the cognitive-depletion 

conjecture. However, as mentioned earlier, I also find the decision process to help with 

the performance of both the shocked and the non-shocked. To explore these findings 

further, I will present the regression analysis with the help of the cognitive cost measure 

to determine whether the cognitive-depletion conjecture is supported by data generated 

by the experiment.  
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Figure 3. 5 Qualitative Performance in Creative Task 

 

Notes: 1. Choice (regular) refers to sessions where participants are given a chance to choose the version 

of R8 and complete R3 before R4 after the decision; 2. Choice (reverse order) refers to sessions where 

participants are given a chance to choose the version of R8 and complete R4 before R3 after the 

decision; 3.No Choice refers to sessions where participants are randomly assigned to one of the two 

versions of R8 and complete R3 before R4 after the random assignment.  

 

Note that the smaller effects in the no-choice sessions and reverse-order sessions are also 

consistent with the potential time-decaying nature of the detrimental effects discussed in 

the last section. But unlike quantitative performance, the pattern of a negative scarcity 

effect on average creativity can be found in all sessions. Therefore, scarcity may affect 

the qualitative dimension and the quantitative dimension of creative performance 

differently.  

 

3.6 Regression Results  

 

3.61 Performance in creative task and mechanical task      

 

2
.4

2
.6

2
.8

3
3

.2

A
v
e

ra
g

e
 C

re
a
ti
v
e

 S
c
o

re

Choice(regular) Choice(reverse order) No Choice
Session

No shock Negative Shock

By Sessions

Creative Task Performance (Qualitative)



84 

 

In the descriptive results reported above, I observed distinctive effects of scarcity 

depending on whether the task is mechanical or creative in nature. However, the 

performance of an individual is likely to be influenced by both ability and the version of 

R8 (the final round) that the subject has chosen or been randomly assigned to.82 This 

subsection examines creative performance and mechanical performance controlling for 

these factors. I use the zero-counting performance in the fourth period of the first round 

as the measure of individual ability to perform the zero-counting task. This measure is 

observed before the wealth shock but after three periods of zero-counting performance. 

Therefore, it incorporates possible learning effects while being uncontaminated by the 

wealth shock.  

 

The creative task requires participants to list unusual uses of a hat. Native English 

speakers should benefit from their extensive vocabulary and habitual thinking in English. 

In regression analyses for creative performance, I include a native speaker dummy 

variable as a control for English proficiency.83  I also include an indicator variable for 

participants who in R2 are pre-committed – either by choice or by random allocation – to 

do the standard version of R8, the last round. This variable captures any variations in task 

performances that are merely a response to the different versions of the last round. In 

addition, I include a dummy variable taking the value one if the participant was female 

and zero otherwise. While I find no effect of gender on the outcome variables across all 

the specifications, I still report it in every regression table from here onwards for the 

interested reader. Note that column (7) of Table 3.7 gives the number of observations for 

each of the explanatory variables (showing, for example, that there are 18 observations 

for the interaction ‘shocked × reverse session’). 

 

Columns (1) to (3) of Table 3.7 display the differences between the shocked and the non-

shocked for three outcome variables: counting zeros in the mechanical task and the two 

measures of creativity. In the mechanical task (column (1)), the shocked completed two 

                                                           
82 Compared to the easy version, the standard version of the last round demands more wealth to complete. 

It therefore creates stronger incentives, for both the shocked and the non-shocked, to earn more wealth by 

performing well in the performance rounds. 
83 In fact, the detrimental effect of scarcity found in the following analyses is driven by non-native speakers. 

Among native speakers, the Treated do not produce fewer creative answers than the Controls. However, 

we only have 37 native speakers. Therefore, we only report results separated by whether one is a native 

speaker in Appendix 2C Table A. 
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more zero-counting tables than the non-shocked (the estimated coefficient is 2.240 and 

the standard deviation is 0.727) and these differences are precisely estimated. In contrast, 

in column (2) we see that receiving a wealth shock reduces the number of unusual creative 

uses offered compared with subjects who received no shock, but this effect is very 

imprecisely estimated (the estimated coefficient is 0.126 and the standard deviation is 

0.461). Moreover, column (3) shows that the average creativity (measured on a scale of 

1 to 5) of the unusual uses nominated by the shocked is less than that of their non-shocked 

counterparts, an effect that is statistically significant at the 10 percent level. (The 

estimated coefficient is –0.145 and the standard deviation is 0.084.) In summary, the 

regression results confirm the main findings of the descriptive analysis, namely that while 

scarcity boosts mechanical performance, it has no effect on the quantitative measure of 

creative performance and has a deleterious effect on the creativity of the answers 

produced in the creative task. 

 

In the descriptive section (section 3.5), I found that the effects of scarcity may vary 

depending on the order of the performance rounds, as well as on whether participants 

have the chance to choose the version of the last round. Classifying sessions into the 

same three types presented in Figures 3.3 to 5, I report in columns (4) to (6) of Table 3.7 

the regression results for specifications that include interaction terms between the 

negative-shock indicator and the session-type indicators. I find that none of the 

interaction terms is statistically significant.84 However, the magnitude of the interaction 

terms implies a non-trivial difference among different types of sessions in the effects of 

scarcity on the mechanical task performance and on the qualitative dimension of the 

creative task performance.  

                                                           
84 Column (7) of Table 3.7 reports the summations of the dummy variables and the interaction terms to 

show the number of observations.  
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Table 3. 7 Performance in Mechanical Task and Creative Task 

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

VARIABLES Mechanical 

Task 

Creative Task 

Quantity 

Average 

Creativity 

Mechanical 

Task 

Creative Task 

Quantity 

Average 

Creativity 

Sum of 

Dummies 

Shocked 2.24*** -0.13 -0.15* 3.38*** -0.94 -0.25* 79 
 (0.73) (0.46) (0.08) (1.25) (0.79) (0.15)  
Reverse Sessions -0.85 0.21 0.11 -0.39 -0.40 0.04 40 
 (0.94) (0.60) (0.11) (1.31) (0.84) (0.15)  
No-Choice Sessions -0.58 -0.61 -0.00 0.56 -1.24 -0.09 67 
 (0.84) (0.54) (0.10) (1.20) (0.77) (0.14)  
Standard Version of the Last Round 1.17 -0.06 0.01 1.31* -0.11 0.00 93 
 (0.75) (0.48) (0.09) (0.76) (0.48) (0.09)  
Zero-counting in Wealth shock round  2.79***   2.82***    
 (0.21)   (0.21)    
Shocked × Reverse Sessions    -0.83 1.21 0.13 18 
    (1.89) (1.20) (0.22)  
Shocked × No-Choice Sessions    -2.24 1.22 0.17 33 
    (1.70) (1.08) (0.20)  
Female -0.54 -0.32 -0.09 -0.35 -0.40 -0.10 88 
 (0.74) (0.47) (0.09) (0.76) (0.48) (0.09)  
Native Speaker  2.55*** 0.23**  2.52*** 0.22** 37 
  (0.56) (0.10)  (0.56) (0.10)  
Constant 9.83*** 7.54*** 2.68*** 8.88*** 8.05*** 2.75***  
 (1.74) (0.67) (0.12) (1.90) (0.79) (0.14)  
        
Observations 161 161 161 161 161 161 161 
R-squared 0.56 0.17 0.08 0.56 0.18 0.08  

Note: 1. *** p<0.01, ** p<0.05, *p<0.10; 2. Mechanical Task is the variable recording the number of tables correctly counted in the mechanical task; 3. Creative Task Quantity is the 

variable recording the number of valid unusual uses listed in the creative task; 4. Average Creativity is the measure for the creativity of the answers produced in creative task, see Section 

3.44 for details. 5. Reverse sessions is a dummy for sessions where participants complete mechanical task rather than creative task right after the decision process/Raven Matrix. 6. Standard 

Version of the Last Round is a dummy for participants who did the standard version of R8 either by choice or by random allocation.   
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We turn now to the main focus of interest, the differences between the shocked and the 

non-shocked. For performance on the mechanical task reported in column (4), we see that 

the shocked outperform the non-shocked in the choice sessions, an effect that is large and 

precisely determined. For subjects who, in R2, were able to choose voluntarily the 

easy/standard final round, the shocked correctly count 3.38 (the standard error is 1.25) 

and 2.55 more tables than the non-shocked when the mechanical task is performed after 

the creative task or before the creative task, respectively.85 (This figure of 2.55 is obtained 

as follows: 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 + 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑟𝑒𝑣𝑒𝑟𝑠𝑒 = 3.38 + (−0.832) = 2.55 and the standard error 

of the aggregate effect is 1.45, where 𝛽 represents the estimated coefficient.) The order 

of the creative task and the mechanical task does not affect how scarcity affects 

performance in the mechanical task. In contrast, although not statistically different from 

the choice sessions, the shocked in the no-choice sessions only manage to beat the non-

shocked by 1.14 tables. (This figure of 1.14 is obtained as follows: ( 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 +

𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑛𝑜 𝑐ℎ𝑜𝑖𝑐𝑒 = 3.38 + (−2.238) = 1.142  and the standard error is 1.13, where  𝛽 

represents the estimated coefficient.) It is likely that the some of the shocked are not fully 

aware of their wealth situation since they have not gone through the decision process in 

R2.86 

 

Scarcity does not affect quantitative performance of the creative task across all session 

types (column (5)).87 Considering the qualitative dimension of the creative task (column 

(6)), the detrimental effects of scarcity on average creativity are most pronounced in the 

choice sessions where the creative task is performed right after the decision process. Each 

unusual use listed by the shocked who did the creative task right after the decision process 

is deemed to be less creative than the non-shocked on a scale of 1 to 5 (the estimated 

coefficient is –0.248 and the standard error is 0.145). The magnitude of this difference is 

                                                           
85 The base group in this specification is the non-shocked in the regular sessions. The differences between 

the shocked and the non-shock in a specific session type is given by:  

𝐸(𝑜𝑢𝑡𝑐𝑜𝑚𝑒│𝑠ℎ𝑜𝑐𝑘 = 1 & 𝑠𝑒𝑠𝑠𝑖𝑜𝑛 𝑡𝑦𝑝𝑒 = 1) − 𝐸(𝑜𝑢𝑡𝑐𝑜𝑚𝑒| 𝑠𝑒𝑠𝑠𝑖𝑜𝑛 𝑡𝑦𝑝𝑒 = 1) 

= 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 + 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑠𝑒𝑠𝑠𝑖𝑜𝑛 𝑡𝑦𝑝𝑒  

86 Both the shocked and the non-shocked did worse if they were randomly assigned to one of the versions 

of the last round. The shocked counted 1.15 (p=0.42) fewer tables and the non-shocked counted 0.75 

(p=0.63) fewer tables compared to participants in the same treatment group but with a chance of choice. 

87 The shocked list slightly fewer unusual uses (estimated coefficient –0.935 and the standard error is 0.794) 

than the non-shocked in sessions where they have a choice and did the creative task right after the decision. 

In the sessions where participants are randomly assigned to the version of the last round or where they did 

the mechanical task before the creative but after the decision process, the shocked listed 0.288 (𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 +
𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑛𝑜 𝑐ℎ𝑜𝑖𝑐𝑒 = (−0.935) + 1.223 = 0.288 and the standard error is 0.72) and 0.274(𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 +
𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑟𝑒𝑣𝑒𝑟𝑠𝑒 = (−0.935) + 1.209 = 0.274 and the standard error is 0.92) more unusual uses than the 

non-shocked. But all the differences are far from statistical significance or being large enough in magnitude.  



88 

 

larger than the overall effects across different session types reported in column (3). The 

detrimental effects of scarcity on creativity are much smaller when participants do not 

have a choice of the last round or when they complete the mechanical task before the 

creative task. The shocked produce answers that are 0.076 less creative than the non-

shocked in the no-choice sessions and the reverser order sessions. (Calculated as 

follows: 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 + 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑛𝑜 𝑐ℎ𝑜𝑖𝑐𝑒 = (−0.248) + 0.172 = −0.076  and the standard 

error is 0.132.) and 0.121 (𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 + 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑟𝑒𝑣𝑒𝑟𝑠𝑒 = (−0.248) + 0.127 = −0.121 and 

the standard error is 0.132.)  

 

It is worth discussing why we may observe weaker effects of scarcity on creativity in the 

reverse-order sessions and the no-choice sessions, compared to the standard sessions. The 

smaller detrimental effect found in the reverse-order sessions is not simply a matter of the 

order in which participants performed the creative task and the mechanical task. If this 

were the case, we would also find a difference in magnitude of mechanical task 

performance when comparing standard sessions with reverse sessions. Instead, the 

smaller negative effects of scarcity on creativity found in reverse sessions are consistent 

with a time-decaying underlying mechanism. For example, both conjectures discussed in 

section 3.3 can be time-decaying if the intensity of cognitive depletion and extent of 

narrowed focus are diminishing after they have been enacted in the decision round. Thus, 

consistent with my observation, the longer the time-spread between the decision round 

and the creative task, the smaller the detrimental effects may be. The potential time-

decaying nature of the detrimental effect is potentially important for both practitioners 

and researchers, as the undesirable effects of scarcity on creativity may be avoided by a 

carefully designed stimulation program. In future work it would be interesting to pursue 

this further. 

 

On the other hand, the smaller magnitude effect found in the no-choice sessions cannot 

be blindly taken as supporting the cognitive-depletion conjecture (conjecture 2). 

Although the decision process is designed to enact the cognitive-depletion channel, it also 

serves as part of the scarcity inducement (see discussion in section 3.42). Without the 

decision process, participants in no-choice sessions may not be fully aware of their wealth 

situation, thus not fully aware of their wealth scarcity for those in the scarcity treatment. 

Therefore, the smaller size of treatment effect observed in the no-choice session can also 
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come from non-awareness of wealth scarcity, which is similar to the attenuation effect. 

Therefore, I will further test the cognitive-depletion conjecture with the help of the 

cognitive cost measure in the next subsection 

.    

3.62 Conjecture 1: Depletion of Cognitive Capacity  

 

I use the time that each participant spent in the planning and decision process to proxy 

cognitive resources consumed in the decision round (R2). Since decision time cannot be 

observed in the randomly assigned no-choice session (where participants did the Raven’s 

Matrices instead of the decision process), the following analysis applies only to the 94 

participants who had the opportunity to make a decision. Contrary to conjecture 1, a 

simple comparison between the average decision times of the shocked and the non-

shocked suggests that both groups take the same time to make their decisions (the 

difference in mean is 3.25 seconds and the standard error is 32.16 seconds). The design 

assumes that subjects in the non-shocked group would have no difficulty in deciding to 

choose the standard version. But surprisingly there were 11 participants in the no-shock 

group who chose the Easy version. I therefore decided to separate the sample into those 

who chose the Easy version and those who chose the Standard version when comparing 

decision time. Again, no statistically significant differences can be found between the two 

subsamples.88      

 

Apart from which version of the final round was chosen, factors such as total earnings in 

R1 and various estimates each participant made in the decision process may also affect 

decision time. Column (1) of Table 3.8 presents differences in decision time between the 

shocked and non-shocked after controlling for the factors above. There is also an 

interaction term between the wealth shock indicator and the R2 choice for the final round, 

for reasons discussed in the preceding paragraph. Column (4) of Table 3.8 presents cell 

sizes for each of the dummies and interacted terms. Among participants who chose the 

                                                           
88 For those who choose the Standard version, the shocked spend more time in the decision process than 

the non-shocked (the mean for the shocked is 380.61 seconds, the mean for the non-shocked is 362.07 

seconds and difference in mean is 18.53 seconds with the standard error for the difference 40.63 seconds). 

In contrast, the shocked spend less time in the decision process compared to the non-shocked when the 

Easy version is chosen (the mean for the shocked is 382.00 seconds, the mean for the non-shocked is 460.19 

seconds and the difference is 78.30 second with a standard error of 57.78 seconds). 
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standard version, the shocked spent 29.62 (the standard error is 42.44) seconds more time 

on the decision process than the non-shocked.  In contrast, among participants who chose 

the easy version of the last round, the shocked spent 76.14 (the standard error is 57.30) 

seconds less time compared to the non-shocked. Both differences are not statistically 

different from zero. Thus, in this experiment, wealth scarcity does not make any 

statistically meaningful differences in the cognitive load between the shocked and the 

non-shocked measured by decision time. 

 

Columns (2) and (3) of Table 3.8 allow the reader to compare differences in magnitude 

of the estimated coefficients with and without a control for the natural logarithm of 

decision time. In the choice sessions, the unusual uses listed by the shocked are estimated 

to be significantly less creative (the estimated coefficient is 0.268 and the standard error 

is 0.151, where Average Creativity is measured on a scale of 1 to 5) than those listed by 

the non-shocked. Controlling for decision time does not affect the size of the adverse 

effect. In fact, the coefficient of decision time suggests that creativity is not affected by 

the time spent on the decision process. Taking decision time as a measure of cognitive 

resource consumption, my analysis suggests that conjecture 1 is not the reason why I 

observe stifled creative performances among the shocked in the baseline specification of 

column (2).  
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Table 3. 8 Decision Time and the Detrimental Effects of Scarcity on Creativity 

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

VARIABLES Decision 

Time 

(seconds) 

Average 

Creativity 

Average 

Creativity 

Sum of 

Dummies 

Shocked –76.14 –0.27* –0.27* 46 

 (57.30) (0.15) (0.15)  

Shocked × Standard 

Version  

105.80   23 

 (69.82)    

Standard Version of the 

Last Round 

–72.14 –0.08 –0.09 60 

 (55.11) (0.13) (0.13)  

Reverse Sessions 12.69 0.05 0.05 40 

 (33.77) (0.16) (0.16)  

Estimated Mechanical 

Performance 

–0.45    

 (17.53)    

Estimated Creative 

Performance 

1.36    

 (3.25)    

Estimated Time for 

Standard Version 

13.33    

 (8.08)    

Estimated Time for Easy 

Version 

–14.79    

 (19.03)    

Earnings in Round One –0.40    

 (0.25)    

Female –53.80 0.05 0.04 45 

 (34.09) (0.12) (0.12)  

Shocked × Reverse  0.12 0.13 18 

  (0.22) (0.23)  

Native Speaker  0.22* 0.22 26 

  (0.13) (0.13)  

Log Decision Time   -0.06  

   (0.14)  

Constant 585.00*** 2.70*** 3.06***  

 (151.50) (0.20) (0.87)  

     

Observations 94 94 94  

R-squared 0.10 0.09 0.090  

 

Note: 1.Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; 2. Decision time is the total 

time spent (in seconds) to answer the 11 questions at the end of the Decision Round, it is a measure 

for the cognitive resource spent on decision process; 3. Average Creativity is a subjective measure for 

creativity in scale from 1 to 5 with larger numbers representing more creative answers;  
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3.63 Conjecture 2: Narrowed focus   

 

Lastly, I explore whether or not wealth scarcity harms creativity through the narrowly 

focused mindset invoked. A substantial proportion of the unusual uses listed by 

participants falls into the category of using the hat as a container (36%).89 It therefore 

seems reasonable to assume that a common approach to coming up with an unusual use 

for a hat is to mentally search the category of containers. Under this assumption, unusual 

uses in other categories demand more lateral thinking. Mullainathan and Eldar (2013) 

pointed out that scarcity will result in narrowed focus and tunneling. Following their 

discussion, we would expect participants who have been randomly shocked with wealth 

scarcity to be less likely to think laterally. We would therefore expect that a higher 

proportion of the shocked than the non-shocked would classify containers as their unusual 

uses.    

 

Column (1) of Table 3.9 illustrates what determines the proportion of containers among 

answers produced by an individual. As expected, the unusual uses listed by the shocked 

are significantly more likely to be containers compared to the non-shocked (the estimated 

coefficient is 0.112 and the standard error is 0.059, where the coefficient can be 

interpreted as 11.2% more likely in probability). This is consistent with the shocked being 

affected by a narrowly focused mindset that prevents them from thinking laterally. 

Columns (2) and (3) report creativity estimations with and without controlling for the 

proportion of answers that are in the category of containers. The coefficient of the variable 

Category of Containers reported in column (3) tells us that a higher proportion of 

containers in a subject’s answers leads to significantly lower Average Creativity. 

Comparing columns (2) and (3), it is clear that a narrowed mindset explains away the 

detrimental effects of scarcity in the regular sessions (choice and creative task after the 

decision) where the detrimental effect is most pronounced (the estimated coefficient of 

the ‘shocked’ drop from –0.248 to –0.057). Similarly, the effect of scarcity even reversed 

in sign for participants in the no-choice session after controlling for lateral thinking, from 

–0.076 ( 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 + 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑛𝑜 𝑐ℎ𝑜𝑖𝑐𝑒 = (−0.248) + 0.172 = −0.076 and the 

standard error is 0.132, where 𝛽 represents the estimated coefficient in column (2)) to 

                                                           
89 There are only 12 participants for whom none of the listed unusual uses fall into the category of a 

container. 
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0.070 ( 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 + 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑛𝑜 𝑐ℎ𝑜𝑖𝑐𝑒 = (−0.0566) + 0.127 = 0.070)  and the standard 

error is 0.091, where 𝛽 represents the estimated coefficient in column (3)). These findings 

suggest that the detrimental effects of scarcity on creativity can be explained by the fact 

that the shocked are less likely to come up with unusual uses apart from containers. 

Therefore, it would appear that a narrowly focused mindset is the main reason why 

scarcity harms creativity in this experiment.  

 

However, an opposite pattern can be found in sessions where participants chose the 

version of the last round but performed the mechanical task before the creative task. After 

controlling for lateral thinking, the differences in creativity between the shocked and the 

non-shocked increases by a small amount.90 This means that the narrowed focus is not 

the reason why the shocked are less creative in reverse sessions. This finding is consistent 

with conjecture 2 if we assume the intensity of narrowed focus is time-decaying.  

However, it is also possible that there may be other unknown mechanisms driving the 

undermined creativity of those in scarcity that only come into play when the creative task 

is performed right after the decision round.     

 

                                                           
90 From –0.121 (𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 + 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑟𝑒𝑣𝑒𝑟𝑠𝑒 = (−0.248) + 0.127 = −0.121 and the standard error is 

0.132, where 𝛽  represents the estimated coefficient in column (2)) to –0.136 ( 𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 +
𝛽𝑠ℎ𝑜𝑐𝑘𝑒𝑑 × 𝑟𝑒𝑣𝑒𝑟𝑠𝑒 = (−0.0566) + (−0.0797) = −0.136  and the standard error is 0.13, where 𝛽 

represents the estimated coefficient in column (3)). 
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Table 3. 9 Narrowed Focus and the Detrimental Effects of Scarcity on Creativity 

 (1) (2) (3) 

VARIABLES Category of Container Average Creativity Average Creativity 

Shocked 0.11* –0.25* –0.06 
 (0.06) (0.15) (0.10) 
Native Speaker –0.08* 0.25** 0.11 
 (0.04) (0.10) (0.07) 
Standard Version of the Last Round –0.08* 0.22** 0.09 
 (0.04) (0.10) (0.07) 
Reverse Sessions –0.00 0.00 0.01 
 (0.04) (0.09) (0.06) 
No-Choice Sessions –0.01 0.04 0.21 
 (0.06) (0.15) (0.15) 
Category of Container   –1.69*** 
   (0.15) 
Category of Container × Reverse   –0.57 
   (0.35) 
Shocked × Reverse –0.12 0.13 –0.08 
 (0.09) (0.22) (0.15) 
Shocked × No-Choice –0.02 0.17 0.13 
 (0.08) (0.20) (0.13) 
Female 0.03 –0.10 –0.05 
 (0.04) (0.09) (0.06) 
Constant 0.34*** 2.75*** 3.32*** 
 (0.06) (0.14) (0.11) 
Observations 161 161 161 
R-squared 0.08 0.08 0.58 

 

 

Note: 1. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; 2. Category of Container is the proportion of one’s answers in 

creative task that falls into the category of a container (see the first paragraph of section 3.63); 3. Table 3.9 is based on the same sample 

as table 3.7. Please check column (7) of table 3.7 for the number of observations in each interterm. 
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Table 3. 10 Shortage and Creative Performance (IV Estimations) 

 (1) 

OLS 

(2) 

IV 

(3) 

IV 

(4) 

IV VARIABLES Average Creativity Average Creativity Average Creativity Average Creativity 

Wealth Scarcity 

(in 100 ducats) 

–0.02 –0.05* –0.05* –0.02 
 (0.01) (0.03) (0.03) (0.02) 

Native Speaker 0.21 0.12 0.12 0.01 

 (0.13) (0.15) (0.15) (0.10) 

Reverse Sessions 0.10 0.04 0.04 -0.06 

 (0.12) (0.12) (0.12) (0.08) 

Standard Version of the Last 

Round 

0.01 0.07 0.07 0.02 

 (0.12) (0.13) (0.13) (0.08) 

Female –0.04 –0.09 –0.08 –0.11 

 (0.12) (0.12) (0.13) (0.08) 

Log Decision Time   –0.01  

   (0.14)  

Category of Container    –1.82*** 

    (0.18) 

Constant 2.54*** 2.45*** 2.54*** 3.32*** 

 (0.15) (0.16) (0.85) (0.14) 

F-test of instrument  25.54 25.73 24.18 

     

Observations 94 94 94 94 

R-squared 0.07 0.01 0.01 0.57 

  

Note: 1. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; 2. the instrument variable for perceived wealth scarcity is the wealth shock 

dummy. 3. Wealth Scarcity is the estimated negative value of the estimated wealth remaining after the last round given participants’ choice of the last 

round. The unit of this measure is 100 ducats.  This measure captures the perceived wealth scarcity of participants with higher value represent higher level 

of wealth scarcity. 
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3.64 Perceived wealth scarcity  

 

All the analyses up to this point have focused on differences between the shocked and the 

non-shocked. The experimental design implies that the shocked face wealth scarcity, but 

the non-shocked do not. Therefore, I interpret the inter-group performance differences as 

reflecting the effects of wealth scarcity. However, I can also directly measure the 

perceived level of scarcity based on the estimations participants made in the R2 decision 

process. In this subsection, I limit the sample to the 94 participants who were given no 

choice in R2. For these individuals, I constructed a measure of perceived wealth scarcity 

from the 11 questions asked at the end of the decision round, which are shown in 

Appendix 2A.91 A higher value in the variable Wealth Scarcity represents a more severe 

level of wealth scarcity. Employing this measure, I can directly explore the relation 

between perceived wealth scarcity and creative performance. 

 

Column (1) of Table 3.10 displays OLS estimates of the relationship between wealth 

scarcity and creativity, with all the usual controls. I observe a negative but statistically 

insignificant relation. However, perceived wealth scarcity depends on factors that may 

affect the creativity of an individual directly, such as overconfidence and risk preferences. 

I use the wealth shock indicator variable as an instrumental variable to distill the 

overconfidence bias, and these estimates are presented in columns (2) to (4) of Table 3.10. 

The F statistics reported at the bottom of each column show that the problem of weak IV 

for any specifications estimated need not concern us. Consider first column (2), which 

presents IV estimates for the relation between wealth scarcity and creativity using the 

                                                           
91 All the relevant questions can be found in Appendix 2A. 

Estimated remaining wealth=A+B+C–D 

A: wealth before the decision 

B: income in creative task (answers to Q2 in the attached questions at the end of the Decision Round) 

C: income in mechanical task (answers to Q4 in the attached questions at the end of the Decision Round)  

D: wealth cost in the last round which is worked out depending on participants’ choice about the version of 

the last round 

If choosing Standard version:  

D is worked out by multiplying answers to Q6 by 10 

If choosing Easy version: 

D is worked out by multiplying answers to Q9 by 10 

We are interested in wealth scarcity, so we take the negative value of the estimated remaining wealth and 

divide it by 100. The resulting variable is the measure of perceived wealth scarcity.  
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same baseline specification that was estimated using OLS in column (1). These estimates 

show that the unusual uses produced will be significantly 0.047 (the standard error is 

0.026) less creative for every 100 ducats increase in perceived wealth scarcity. Therefore, 

wealth scarcity does harm the creativity of participants.  

 

Columns (3) and (4) present expanded specifications that include the natural log decision 

time and the proportion of unusual uses that are essentially a container. Comparing the 

coefficients of the variable Wealth Scarcity in these two columns to the baseline of 

column (2), I can test conjecture 1 and conjecture 2. As I also found with the results 

discussed in Section 3.62 and Section 3.63, I find again that it is a narrowed focus rather 

than depleted cognitive capacity that is the main reason why scarcity harms creativity.  

 

3.7 Robustness Check 

Average Creativity is one of the subjective evaluations made by five independent 

reviewers that I used to measure the creativity of participants. As a robustness check, I 

next experiment with using a different measure for creativity as the dependent variable. 

The new measure of creativity identifies those participants who have produced at least 

one unusual use judged to be very creative (four or five in creativity score). In the sample, 

45% of participants produced such extremely creative answers. 

 

Table 3.11 replicates the specifications reported in Table 3.10 with the new measure of 

creativity as the dependent variable. The patterns in Table 3.11 are remarkably similar to 

the patterns observed in Table 3.10. Therefore, the main findings are robust for this new 

measure of creativity.
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Table 3. 11Alternative Measure of the Creative Performance (Replicate Table 3.10) 

 

 (1) 

OLS 

(2) 

IV 

(3) 

IV 

(4) 

IV VARIABLES Extreme Creative 

answers 

Extreme Creative 

answers 

Extreme Creative 

answers 

Extreme Creative 

answers Wealth Scarcity 

(in 100 ducats) 

-0.01 -0.05** -0.05** -0.04 
 (0.01) (0.02) (0.02) (0.02) 

Native Speaker 0.01 -0.08 -0.09 -0.14 

 (0.13) (0.14) (0.14) (0.13) 

Reverse -0.06 -0.13 -0.13 -0.18* 

 (0.11) (0.12) (0.12) (0.11) 

Standard Version of the Last Round 0.02 0.08 0.07 0.05 

 (0.11) (0.12) (0.12) (0.11) 

Female -0.10 -0.16 -0.15 -0.17 

 (0.11) (0.12) (0.12) (0.11) 

Log Decision Time   -0.07  

   (0.13)  

Category of Container    -0.92*** 

    (0.23) 

Constant 0.45*** 0.36** 0.75 0.80*** 

 (0.14) (0.15) (0.81) (0.18) 

F-test of instrument  25.54 25.73 24.18 

     

Observations 94 94 94 94 

R-squared 0.03 -0.08 -0.08 0.14 

Note: 1. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; 2. The Extreme Creative Answers is a dummy variable indicating whether at least one 

of one’s answers is deemed to be extremely creative; 3. Wealth Scarcity is defined in the same way as in table 3.10; 4. The IV for Wealth Scarcity is the 

indicator variable of wealth shock; 5. Negative R squares means that the prediction power of the reduced form model is lower than sample mean. However, we 

are only interested in the marginal effect of wealth scarcity which is precisely estimated. 
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3.8 Conclusion 
 

How to incentivise creativity is a question of considerable interest for economists. This 

paper examines the effect of wealth scarcity on creativity. The main finding is that wealth 

scarcity is effective in boosting mechanical task performance, but it is harmful to the 

creativity of the answers produced in the creative task. Two conjectures regarding 

potential channels through which wealth scarcity may harm creativity have been tested. 

Using the time each participant spent on the decision process as a cognitive cost measure, 

I find no evidence that cognitive cost undermines the creativity of an individual in the 

current experimental settings. In contrast, wealth scarcity harms creativity mainly by 

activating a narrowly focused mindset that is particularly harmful to lateral thinking. 

Participants facing scarcity are more likely to come up with unusual uses that are 

containers compared to other participants. This narrowly focused mindset explains why I 

observe wealth scarcity to be detrimental in stimulating creativity.  

 

There are two additional interesting but inconclusive observations in this experiment. 

First, the detrimental effects of wealth scarcity on individual creativity are likely to be 

time-decaying. In order to further explore the potential time-decaying nature of the effects, 

it is hoped that future experiments will come up with new designs to tackle the hypothesis 

that the adverse effect of scarcity on creativity decays over time. Furthermore, 

participants performed worse in both creative and mechanical tasks if they were ex ante 

randomly allocated to the task of the last round rather than given a chance to choose. I 

suspect that autonomy to decide one’s future actions may encourage both mechanical and 

creative performance.     

 

There are certain limitations to the present study. The research method of inducing 

scarcity in the lab by a wealth shock has at least two concerns which are worth discussion. 

It is possible that participants who come to the experimental session also suffer a daily 

life scarcity that dominates the scarcity induced in the experiment. However, daily 

financial scarcity is not a concern as long as participants are randomly selected into 

scarcity treatment. Rather, the interpretation of results differs slightly in concern of daily 

life scarcity dominating the lab wealth scarcity. With concerns of participants 
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experiencing daily life scarcity, the scarcity inducement in the current study acts as an 

evoking factor for daily life scarcity that thus serves well the aim of inducing scarcity. An 

existing study has shown that hypothetical financial difficulties can induce participants to 

behave as if they are facing daily life scarcity. Mani et. al (2013) invokes the financial 

scarcity in daily life by asking participants to consider a costly car repair. In the current 

study, the scarcity in experimental wealth may act the same way as the repair costs to 

induce participants’ experiences of daily life scarcity. In fact, participants in the scarcity 

treatment in the current study report more severe financial difficulties at the end of the 

experiment (as shown in table 3.6, page 77). Given the random selection of participants 

into wealth shock treatment, higher financial difficulties reported by shocked participants 

must be induced by the scarcity created in the experiment. Under this view, the main 

finding that scarcity hinders creativity still hold but with the possibility that creativity is 

hindered by daily life financial scarcity experienced by participants rather than the lab-

created scarcity. Future study may address the difference between lab-created scarcity 

and induced daily life scarcity by entry questions on objective measure of individual 

financial situations.    

 

Besides, the negative wealth shock itself, rather than scarcity, may stimulate higher 

incentives for participants to perform. However, participants who experienced wealth 

shock performed slightly worse (statistically insignificant) than participants in the control 

group right after the wealth shock but before the inducement of scarcity. The lower panel 

of figure 3.2 on page 78 suggests an impaired performance of the wealth-shock affected 

participants in the remaining repetition of the zero-count task before scarcity inducement. 

In contrast, after scarcity inducement, participants who suffered the wealth shock 

outperformed the control group in the same zero-counting task in the mechanical task 

round. The above observation suggests that the motivational effect of the wealth shock, 

if any, is in the opposite direction of the motivational effect of scarcity and being 

dominated by the scarcity motivational effect. It is natural for the current study to combine 

wealth shock with scarcity, as real-life stimulations using scarcity often come with a 

negative shock in expected payoffs. However, future study can better disentangle the 

motivation effect of negative shock and scarcity by manipulating the initial wealth 

endowments.   
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Lastly, the research concentrates on the divergent-thinking task, which is just one 

dimension of creativity. It is highly likely that scarcity affects other dimensions of 

creativity differently, and it would be interesting to explore this further in future work. 

Moreover, it is possible that scarcity affects creativity differently depending on individual 

experiences in completing the creative task and individual characteristics such as ability 

and personality. Limited by the sample size, I am unable to explore the heterogeneous 

effects of scarcity on creativity across ability and experience. These issues are potential 

directions for future research to expand our understanding of how to incentivise 

individual creativity effectively.



102 

 

 

Appendix 2A 

Questions at the end of the Decision Round 

1. How many unusual uses you can come up with in Round Three (4 minutes)? 

I can come up with [      ] unusual uses in Round Three 

 

2. How many ducats can you earn in Round Three based on your estimation in the 

last question? (earning=50 × estimated number of unusual uses you come up 

with) 

I can earn [        ] ducats in Round Three 

 

3. What is your estimated time to complete one 6 by 6 table in Round Four? 

It will take me [    ] seconds to complete one 6 by 6 zero-counting table in Round Four 

 

4. How much ducats you can earn in Round Four based on your estimation in the 

last question? (you have 240 seconds and each correct answer earn you 10 

ducats) Earnings=(240÷estimated time to complete one table) × 10 

I will earn [    ] ducats 

 

5. What is your estimated wealth level at the beginning of Round Eight, based on 

your earning in Round Three and Round Four? (earnings in Round Three + 

earnings in Round Four + current wealth level) 

My estimated wealth at the beginning of Round Eight is [       ] ducats 

 

6. How long it takes to complete 10 standard tables (8 by 8) if you choose the 

standard version of Round Eight? 

It will take me [     ] seconds to complete one 8 by 8 table in Round Eight 

 

7. What is your estimated wealth level at the end of Round Eight if you choose the 

standard version? ( wealth at the beginning of Round Eight – 10×10×estimated 

time to complete one 8 by 8 table) 

My remaining wealth at the end of Round Eight is [    ] ducats if I choose Standard 

version 

 

8. How much real payment can you get if you choose Standard version? 

I will earn $[     ]  

($0 if wealth remaining at the end of Round Eight is less or equal to 0) 

 

9. How long it takes to complete 10 easy tables (6 by 6) if you choose the Easy 

version of Round Eight? 
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It will take me [        ] seconds to complete one 6 by 6 table in Round Eight? 

10. What is your estimated wealth level at the end of Round Eight if you choose 

Easy version? ( wealth at the beginning of Round Eight – 10×10×estimated time 

to complete one 6 by 6 table) 

My remaining wealth at the end of Round Eight is [     ] ducats if I choose Easy version 

 

 

11. How much real payment can you get if you choose Easy version? 

I will earn $[       ] ($0 if wealth remaining at the end of Round Eight is less or equal to 

0) 

 

 

Which version of Round Eight do you decide to attempt? 

Type in ‘s’ if you choose Standard version 

Type in ‘e’ if you choose Easy version 
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Appendix 2B 

Instructions for the judges of the unusual use answers 

The Excel file contains answers for the question ‘What are the unusual uses of a hat?’. 

The rules for the answers are that (1) any uses of the hat that is different to its usual use 

of covering one’s head will be counted as answers; (2) any answers must be feasible; 

 Each row of the Excel file records the answers to the above question by an individual. 

We want you to do the following four steps to help us evaluate the creativity of the 

answers. 

 

1. In the scale from 1 to 5, please indicate how creative do you think each answer 

is.  

(1 -not creative at all, 5-extremely creative) (Yellow) 

 

2. Based on categorisation of the answers attached below, please assign each 

answer to one of the categories. (Green) 

 

3. For each individual (all the answers in each row of in the Excel file), please 

indicate how creative do you think that person is considering all the answers 

he/she provide. 

(in scale from 1 to 5, 1 -not creative at all, 5-extremely creative) (Blue) 

 

4. Please record your answers to the above three question in the relevant cells. The 

column to record the relevant answers are colored in the same colors indicated at 

the end of each question. 

Once you complete the above task please send the completed Excel file to [email address 

provided but removed here for anonymity]. I will contact for payment once your responses 

have been checked. 

 

Categorisation of the unusual uses of a hat 

1. Cover something 

2. Used as a container 

3. To throw as a toy 

4. Fashion accessory  

5. Wiping  

6. Shelter for animals 

7. To swat at something 

8. Insulate of heat  

9. A trap or use it to catch insects/small animals 

10. Others 
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Appendix 2B.1 

Example Answers to the Creative Task (One) 

 

 

Example Answers to the Creative Task (Two) 
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Responses from Five Judges （Example One）  

 J1 J2 J3 J4 J5 Av. 

Answers Cre Cate Cre Cate Cre Cate Cre Cate Cre Cate  

1 3 6 2 6 3 6 4 6 3 6 3 

2 3 3 2 3 3 3 4 3 2 3 2.8 

3 2 2 2 2 2 2 2 2 1 2 1.8 

4 3 4 3 4 2 4 3 4 2 4 2.6 

5 3 7 3 7 4 7 5 7 3 7 3.6 

6 3 4 2 2 2 4 2 2 2 2 2.2 

7 2 2 2 2 1 2 2 2 1 2 1.6 

8 3 1 3 1 2 1 3 1 2 1 2.6 

Creativity 

Score 

          2.53 

 

 

 

 

Responses from Five Judges （Example Two）  

 J1 J2 J3 J4 J5 Av. 

Answers Cre Cate Cre Cate Cre Cate Cre Cate Cre Cate  

1 3 4 3 4 3 4 4 4 3 4 3.2 

2 2 2 4 2 3 2 1 2 3 2 2.6 

3 2 4 2 4 2 4 2 4 1 4 1.8 

4 3 10 2 10 3 10 4 10 3 10 3 

5 2 4 2 10 2 10 2 10 2 10 2 

6 5 10 4 10 3 10 3 10 4 10 3.8 

7 2 10 3 10 3 10 3 10 2 10 2.6 

8 2 10 3 4   2 4 3 4 2 10 2.4 

Creativity 

Score 

          2.675 

Note: There are 3 responses which are deemed to be invalid by the 

experimenter during the experimental session. These three responses have been 

removed from the list of responses shown to the five judges 

Note: 1. Cre is the creative score each judge gives to the responses;  2. Cate 

column record judge’s classification of category according to the taxonomy 

provided in Appendix 2B; 3.Creativity Score is the individual average creativity 

score I used as the measure for creativity of the participants. Section 3.44 (first 

paragraph on page 73) descripts the construction procedures of the score. 
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Appendix 2C 

Table A. Differences between Native Speakers and Non-Native Speakers 

 Non-native Speaker 

 

 

Native Speaker 

 

 

VARIABLES Average 

Creativity 

Number of 

Unusual uses 

Proposition 

of container 

Average 

Creativity 

Average 

Creativity 

Number of 

Unusual uses 

Proposition 

of container 

Average 

Creativity 

         

Treated -0.24** -0.09 0.09** -0.09 0.17 -0.57 0.00 0.18 

 (0.10) (0.48) (0.04) (0.07) (0.16) (1.29) (0.06) (0.11) 

Standard Version 

of the Last Round 

0.02 -0.08 0.01 0.03 0.16 -0.06 -0.08 -0.01 

 (0.10) (0.50) (0.04) (0.07) (0.16) (1.29) (0.06) (0.1) 

Reverse 0.20 0.71 -0.11* 0.02 -0.13 -1.07 0.03 -0.06 

 (0.13) (0.65) (0.06) (0.09) (0.19) (1.52) (0.07) (0.14) 

No Choice 0.03 -0.23 -0.06 -0.07 -0.08 -1.48 0.01 -0.07 

 (0.12) (0.58) (0.05) (0.08) (0.17) (1.37) (0.06) (0.12) 

Proposition of 

container 

   -1.72***    -2.04*** 

    (0.15)    (0.36) 

Constant 2.63*** 7.04*** 0.38*** 3.29*** 2.72*** 10.82*** 0.34*** 3.41*** 

 (0.13) (0.62) (0.05) (0.10) (0.18) (1.42) (0.06) (0.17) 

         

Observations 124 124 124 124 37 37 37 37 

R-Squared 0.07 0.02 0.07 0.56 0.06 0.05 0.08 0.54 
 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table B. Key features of three types of sessions 

 

 The decision processes  

(decide ex ante the type of the last 

round to attempt) 

Raven’s Matrix Test Creative task 

performance after the 

decision process or the 

Raven Matrix Test 

Mechanical task 

performance after the 

decision process or the 

Raven Matrix Test 

Choice 

Sessions 

Yes No Yes No 

No-Choice 

Sessions 

No Yes Yes No 

Choice 

(reverse) 

Sessions 

Yes No No Yes 
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Table C. Economic Experiments Summary 

Paper task incentive conclusion 

Charness and Grieco 

(2017) 

Closed: (1) make 

story with given 

worlds 

(2) use at least two 

math operations to 

reach 6 from 27 

 

Open: (1) What will 

you create if you can 

create anything by 

thinking 

(2) Imagine and 

describe a city, town 

or society in the future 

 

External evaluation 

and peer view to 

determine creativity  

Flat rate (tagged as no 

incentive in the 

paper): everyone was 

paid $9 irrespective of 

the outcome 

 

‘Soft’ tournament 

(tagged as financial 

incentive in the 

paper): progressive 

payment depends on 

the rank in group of 5. 

From $3 to $15 with 

an increment of $3 

Financial incentive 

(tournament payment) 

has a positive effect 

on performance of 

closed task. 

 

Financial incentive 

does not affect 

performance in open 

tasks 

Erat and  Gneezy 

(2016) 

Rebus task: Puzzles 

presented in words or 

pictures with non-

obvious solution. 

 

peer view to 

determine creativity  

Piece rate: $2 for each 

point scored in the 

creativity. 

 

Competition: The 

better scored (in 

creativity) in a pair of 

two gets $4 for each 

creativity point. The 

lower scored gets $0 

No effect of piece-rate 

payment. 

 

Detrimental effect of 

competition 

Eckartz et al. (2013) IQ task: Raven’s 

advanced progressive 

matrices 

 

Number-adding task: 

add five two-digits 

numbers 

 

Word task (creative 

task): Constructing  as 

many words as 

possible  using given 

letters  

 

 

Flat rate: same 

payment independent 

of performance 

 

Linear rate: the same 

payment for each 

point participants earn  

 

Tournament: 

progressive piece-rate 

payment for each 

creativity point 

depending on the rank 

in a group of 4 

participants.  

All three payment 

schemes do not affect 

performance in any 

tasks. 

Bradler et al. (2016) Slider task: position 

the slider shown on 

screen to the middle 

point. 

 

The experiment was 

conducted in a 

principle-agent 

environment. 5 

participants (including 

1 principle and 4 

Tournament payment 

improve performances 

in both creative task 

and non-creative. 
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Unusual use task for 

three items  

 

Subjective score on 

fluency (number of 

valid answers), 

flexibility (number of 

categories), originality 

(statistical 

infrequency of the 

answers) 

agents) form a group. 

The principle can 

choose from two 

kinds of payments to 

pay the agents: 

Gift: does not depend 

on performance, in 

addition to 

exogenously 

determined wage  

 

Tournament: payment 

to the top 50% of the 

agents by the 

principle, in addition 

to the exogenously 

determined wage 

Gift only improve 

performance in non-

creative task 

 

No evidence of 

incentive crowding-

out.  

Laske and Schroder 

(2015) 

Illustrate words with 

the help of a given set 

of materials 

 

Participants must 

come up with both the 

word to be illustrated 

and the way to 

illustrate it given the 

material 

 

Participants are asked 

to create as many 

illustrations as 

possible (quantity)  

that can be recognised 

by independent raters 

(quality), and that are 

statistically infrequent 

(originality) 

Piece-rate incentives 

for quantity only 

 

Piece-rate incentive 

for quantity and 

quality 

 

Piece-rate incentive 

for quantity and 

originality 

Compare to paying a 

fixed wage: 

 

Originality of the 

answers are not 

affected by any of the 

incentive schemes. 

 

Piece rate on quantity 

only result in an 

increase in quantity in 

scarifies of average 

quality of answers 

 

 

Piece rate on quantity 

and quality also 

increase quantity in 

scarifies of quality 

 

Piece rate on quantity 

and originality has no 

effects on both 

quantity and quality 

 

  

Gibbs et al. (2017) Advices about the 

process or product 

improvement in a 

technology firm. The 

ideation is a regular 

practice before the 

experiment through a 

matured system with 

sophisticated ways to 

evaluate the ideas. But 

Financial incentives 

are in term of points 

in an internal online 

store where 

employees can 

convert these points to 

consumer products 

such as cell phones. 

 

Financial incentive 

encourages more 

employees to 

participate in the 

ideation process 

 

Financial incentive 

also increase the 

quality of the ideas 
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the existing ideation 

system does not offer 

financial incentives. 

 

The creativity was 

measured by (1) 

whether the idea is 

shared with clients (2) 

whether the idea is 

implemented; (3) the 

net value (estimated 

revenue minus cost) 

 

Conclusion was 

drawn based on 

measure (1) and (2)   

 

The reward is 

designed to increase 

the quality of the 

ideas.  

 

If the idea is accepted 

by client, each 

member of the 

ideating team earns 

2000 points which is 

worth 2.2% of 

monthly after-tax 

salary. 

 

Additional points (up 

to the value of 40% of 

monthly salary) may 

be provided 

depending on the 

clients’ rating of the 

idea (1 to 4).   

produced by the 

employees 

 

No effect on the total 

quantity of ideas 

produced but decrease 

the average number of 

ideas submitted by 

participating 

employees 

 

 



 112 

Appendix 2D 

Exit Questions 

Participation Number: ______________ 

 

1. How many people do you know in this room? (fill in ‘0’ if you don’t know any one) _________ 

 

2. Have any of your friends participated in earlier sessions of this experiment?         YES/NO 

 

3. Please indicate your gender by circling the appropriate answer.     

 FEMALE/MALE/OTHER 

 

4. Is English your native language?   YES/NO 

 

 

5. (skip if not applicable) Please indicate what degree you are enrolled in.    

___________________ 

 

 

6. (skip if not applicable) What year are you in? ___________________________________ 

(For example, bachelor 3rd year, master 2nd year, etc.)  

 

 

7. (skip if not applicable) What is your major? ___________________ 

 

8. What is the post code of your current residence________________ 

              (Please fill in suburb name if you do not know your post code)  

 

9. How many brothers and sisters do you have?   _____________________ 

 

10. Where were you born in relation to your sibling(s), that is, were you the eldest, the second, 

third, fourth or subsequent child? Circle the option that best describes your birth order.  

(Circle only one option. If you are a twin, treat the first born twin as an older sibling.) 

ELDEST/FIRST BORN 

SECOND BORN 

THIRD BORN 

FOURTH BORN 

FIFTH BORN 

SIXTH BORN 

SEVENTH OR LATER 
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11. In which country were you born? (Please circle one option) 

 

AUSTRALIA 

CHINA 

INDIA 

Japan 

Korea 

MALAYSIA 

 

NEW ZEALAND 

THAILAND 

UK 

VIETNAM 

OTHER – please specify  

________________________

__    

 

12. Thinking about your mother’s educational background, please circle the letter for the option 

that best describes the type of qualifications your mother has.  Ensure that you only pick one 

option. 

 

a. She did not go to school at all  

b. She left school with no qualifications or certificates 

c. She left school with some qualifications and certifications 

d. She gained further qualifications or certifications after leaving school (e.g. 

an apprenticeship) 

e. She gained a university degree or higher 

f. Don’t know 

13. Thinking about your father’s educational background, please circle the letter that best describes 

the type of qualifications your father has. (Circle only one letter.) 

 

a. He did not go to school at all  

b. He left school with no qualifications or certificates 

c. He left school with some qualifications and certifications 

d. He gained further qualifications or certifications after leaving school (e.g. an 

apprenticeship) 

e. He gained a university degree or higher 

f. Don’t know 

 

14. How old are you? Enter age in whole numbers   _____________________ 
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15. What month were you born? Circle the relevant month. 

JANUARY  

FEBRUARY 

MARCH 

APRIL 

MAY 

JUNE 

JULY 

AUGUST 

SEPTEMBER 

OCTOBER 

NOVEMEBER 

DECEMBER 

    

 

16. Thinking back over the last 7 days, how many times have you had friends to your house, flat, or 

residence? 

NONE 

1-3 

4-6  

7 OR MORE 

DON’T KNOW 

17. Thinking back over the last 7 days, how many times have you gone out with friends? 

NONE 

1-2 

3-5 

6 or MORE TIMES 

DON’T KNOW



 
 

 

115 

 

18. How many close friends do you have – friends you could talk to if you were in some kind of 

trouble?   

Enter number.  __________________________ 

 

 

19. Have you had any regular sports training before you come to university?    

 

YES/NO 

 

 

20. Do you regularly participate in any sports now? 

 

YES/NO 
 

21. How often do you do exercises which make you sweat? 

 

a. every day 

b. at least once a week 

c. more than once a month  

d. less than once a month 

22. Have you had any paid work in last month?           YES/NO 

 

23. (if you do have paid work) Which of the following range best describe your earnings in last 

month? (please circle one option) 

 
a. Less than $500 

 

b. $501 to $1000 

 

c. $1001 to $2000 

 

d. $2001 to $3000 

 

e. $3001 to $5000 

 

f. Above $4000  

 

g. Refuse to answer 

 

24. Currently, do you need external funding support to cover your daily cost?                                     

YES/NO 

 

25. Do you own any investment assets?           YES/NO 

 

26. How difficult do you feel about managing your finances? (please circle one option) 
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a. Easy 

 

b. Not difficult 

 

c. A bit difficult  

 

d. Difficult 

  

e. Extremely difficult  

 

27. How do you see yourself: Are you generally a person who is fully prepared to take risks or 

do you try to avoid taking risks? (scale from 1 to 7)   

_______________________ 

 

 

 

                                                     1           2          3          4          5           6         7 

 

28. Please indicate to which extent you agree with following statements 

a) I pay my bills on time. 
 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

       

b) I am prompt and on time for most appointments. 
 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

c) I lay out my clothes the night before I have an important appointment, so I 

won’t be late  

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

     

d) I find myself running later than I would like to be 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

e) I don’t get things done on time 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

f) If someone were teaching a course on how to get things done on time, I would 

attend 

 

Avoid taking risks            Neutral                 Willing to take risks 
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1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

 

g) My friends and family think I wait until the last minute. 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

h) I get important things done with time to spare 

 

1  2  3  4  5 

i)                                     Strongly agree          Neutral      Strongly 

disagree 

j) I am not very good at meeting deadlines 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

 

k) I find myself running out of time. 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

l) I schedule doctor’s appointments when I am supposed to without delay 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

m) I am more punctual than most people I know 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

n) I do routine maintenance (e.g., changing the car oil) on things I own as often as I 

should 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

o) When I have to be somewhere at a certain time my friends expect me to run a bit 

late 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

p) Putting things off till the last minute has cost me money in the past 
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1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 

 

q) I often finish my assignment one or two days before the deadline 

 

 

1  2  3  4  5 

                                    Strongly agree          Neutral      Strongly disagree 
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Appendix 2E 

Oral Instructions 

SLIDE 1 

- Alex and James/ Thank you for participating etc. 

- Tonight’s experiment will consist of 8 rounds of activities as well as exit survey – some 

will allow increase in wealth, others increase in payoff. 

- Difference between wealth and payoff. 

- Have the chance to earn extra payoffs in addition to $10 show-up fee. 

- We will explain each task and give you a chance to practise them before you play. 

- Different people will take different times to complete the games, however we will not 

proceed until everyone has complete the game at hand. 

SLIDE 2 

o If you finish early, just sit quietly. 

o No talking to each other 

o Do not move to the next screen unless we say so 

SLIDE 3 

Round 1 – Wealth Earning Phase 

- Everyone has been allocated an initial amount of wealth in the currency DUCATS, this 

should be shown on the screen. Chance to earn additional wealth by performing simple 

tasks. 

- Round will have 5x1min periods with a 15s rest at end of each one. 

- Throughout each 1 min period need to count the zeros in a table consisting of ones and 

zeros. 

- Tables are 6x6 with a total of 36 digits – and remaining time and number of tables 

you’ve attempted are at the top of the screen.  

- Type your answers and press enter – new table will appear, can attempt at most 20 per 

period. 

- Will be paid only for correctly counted tables, but won’t be penalised for incorrectly 

counted tables and you will receive 10 ducats per correctly counted table. 

SLIDE 4 

- Throughout the first round, while you’re playing your wealth may suddenly change. If 

that should happen to you, a pop-up window will inform you – there will be at most one 

change to your wealth though out the session.   

SLIDE 5 

EXAMPLE ROUND 

SLIDE 6 

Questions? Go to actual round 

 

SLIDE 7 

Summary Page 

SLIDE 8 

Round 2 – Decision (CORE PHASE) 
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- Consists of 4 rounds (Round 2, 3, 4 and 8) 

- Decisions you make now and your performance throughout this phase can help earn 

more payoff.  

- This is round 2 – decision round 

- Decide now whether you do easy or standard version of round eight, depending on 

estimated performance of round 3 and 4. 

SLIDE 9 

- To decide whether you want to participate in standard or easy round 8, we will help you 

estimate your performance with the following 3 tasks. 

- Round 3 requires you to identify an unusual use for a particular item 

o E.g. bowl normally used for food and beverage 

 Unusual use include flowerpot, bell – something not related to food. 

 We will check answers to see if they are feasible. 

- 50 ducats for each correct answer 

- 4 minutes 

SLIDE 10 

- Rounds 4 is similar to round 1, e.g. counting zeros in tables 

- 4 minutes to get maximum of 60 tables. 

- 10 ducats per correct table 

 

SLIDE 11 

- Round 8, need to get 10 correct answers, remaining wealth will be converted into actual 

payoff at 10 ducats per 5 cents – costs you 10 ducats per second you use to get to 10 

correct answers. Obviously more ducats the better. 

- 8x8 tables 

- Standard – get $12 in addition to whatever gets converted to payoff. 

SLIDE 12 

- 6x6 tables 

- Easy – get $3 in addition to whatever gets converted to payoff 

 

SLIDE 13 

Worked Example 

 

SLIDE 14 

Round 2 questions to answer + decision 

SLIDE 26 

Round 3 (Unusual Use Round) 

- 4min total to give unusual uses of a given item. 

- The use must be feasible (i.e. bowl – rocket ship) and cannot fall into the category of 

the usual use we announce. 

o We will verify answers to make sure satisfies both conditions 

o Make sure you record your answer on the sheet provided 
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o 50 ducats per verified unusual use 

- Strict 4min deadline 

o If writing afterwards, all your answers will be disregarded from entire round 

o Time will start once oyu have been shown the item and its usual use. 

o Will inform you when 30 sec left and 5 sec left. 

- Questions? 

o Item is a HAT 

 Usually use it to cover our heads. 

o Please record unusual uses of the hat on the answer sheet. 

- 4min start now – no talking! 

SLIDE 28 

 

Round 4 (Zero – Counting) 

- Now performing round 3. 

- 4min total to complete up to and including 60 tables. 

- Receive 10 ducat per correct table, but won’t be punished for incorrect tables. 

- Information about your progress will be at the top of the screen. 

- Questions? Still no talking 

 

Instructions for Round 5 to Round 7 are supressed as they are irrelevant to this paper.  But they 

are available upon request. 

 

SLIDE 42 

Round 8: Zero-counting 

- Depending on your choice, will either attempt standard or easy version. 

- Details of your payoff as well as task requirements specific to your choice is shown on 

your screen – read carefully, put hand up if you have any questions. 

- You will have to correctly complete 10 tables. 

- Information about tables correctly completed and wealth remaining is at top of screen. 

- Questions? Hit start 

SLIDE 44 

Congratulations – completed experiment! 

- Performance in selected tasks and relevant payoffs are summarised on your screen. 

- Please complete exit questionnaire. 

- Thank you 

- Collect payoff, bring participations number with completed survey to us. 
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Appendix 2F 

Instructions on computer screen 
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Round one period 2 to period 4 are repetitive to period 1. The screen shots of the zero-

counting task and the summary page are suppressed to save space 
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Wealth Shock (negative-shock group) 

 

Wealth Shock (no shock group) 
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Round Two (choice sessions) 

 

 

\ 

 

 

Round two (no-choice sessions (Difficult)) 
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Round Two (no choice sessions (Easy)) 
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Decision process (choice sessions) 
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The other 10 questions are presented in exactly the same way as the above question and 

the exact texts are summarised in Appendix 2A. 

Raven Matrices replacing the decision process (no choice sessions) 
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The experiment continues to R5, R6 and R7 before reaching R8. However, the data used 

in this paper are all coming from observations before R5. Therefore, we skip the on-

screen instructions for R5, R6, and R7. However, they are available upon request. 

Round Eight (difficult) 
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Round Eight (easy) 
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Chapter 4 Trust and Accent: A Lab Study in 

Australia 
 

4.1 Introduction 
 

This paper investigates how trust behaviour, as measured in the trust game (Berg et al., 

1995), depends on the accent of one’s opponent. Discrimination towards minority groups 

is one of the core research topics in labour economics. In daily transactions, phenotypic 

tags convey minority status, thus they are natural subjects of discrimination studies.92 

Existing economic research provides rich evidence on visual tag-based discrimination 

such as gender (Weichselbaumer & Winter-Ebmer, 2005; Azmat & Petrongolo, 2014), 

race (Castillo & Petrie, 2010), names (Booth et al., 2012), appearance (Eckel & Petrie, 

2011), and even the badge of some arbitrary groups (Buchan et al., 2006). In contrast, 

vocal tags attract little attention. Ubiquitous in daily transactions, vocal traits demand 

better understandings of whether and how they affect economic decisions. The present 

study explores the vocal tag of accent as a potential source of discrimination. 

 

Accent-based discrimination is more than a trivial manifestation of visual tag-based 

discrimination. An accent is defined to be systematic ways of pronunciation specific to a 

group of speakers. For non-native speakers, it is unavoidable if the language is acquired 

after a certain age (Hyltenstam & Abrahamsson, 2000). Accents vary among native 

speakers from different regions as well. In ethnically diverse societies such as the US, 

UK, Canada, and Australia, accents provide more precise identification for social group 

affiliations, compared to visual marks such as race or names.93 Accent as an identity tag 

lies in between race and name in the spectrum of rigidity. Unlike race and names, which 

are either impossible or costless to change, accents can be improved but only at the cost 

of real effort. Therefore, accent is the only credible signal among the three which 

disentangles culture affiliations (a choice of an individual) from biological ethnicity. Thus, 

                                                           
92  Phenotypic tags come from biology studies on human cooperation and refer to characteristics of 

individuals that are visible (apparent) to others. 
93 Cohen et al. (2012) provides a detailed discussion for accent to be a social cooperation tag (most relevant 

pp. 596–600).  
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accent as an identity tag has unique advantages in the presence of disparity between 

biological ethnicity and self-selected social affiliations.94  

 

Moreover, accent is also more salient to biased judgements than visual marks. 

Bestelmeyer et al. (2014) find that the human brain processes familiar accents and 

unfamiliar accents in distinctive ways. A study on accent preferences among children 

found that even 5-month-old infants prefer native accents to non-native accents (Kinzler 

et al., 2007). In contrast, young children show no preference for the majority race of white 

in the USA (Hraba & Grant, 1970; Landreth & Johnson, 1953). Studies directly 

comparing races and accents indicate a dominating role of accents in children’s taste 

(Kinzler et al., 2009). This early childhood preference for certain accents is preserved into 

adulthood. Gluezek and Dovidio (2010) surveyed the psychological literature on accent-

based social stigmas and found speakers with a non-native accent were prone to be 

negatively rated on almost every dimension (competence, intelligence, laziness, 

credibility, and so on).   

 

 Furthermore, accent is a more subtle discrimination target than race or ethnicity. The 

boundary between communication barriers and stereotypical barriers is fuzzy and often 

subjective. It is precisely the blurriness between stigmas and communication barriers 

which makes minority groups vulnerable to accent-based discrimination. Unlike race and 

ethnicity-based discrimination, which are legally protected and socially unacceptable, 

accent-based discrimination may sneak in under the legitimacy of communication barriers. 

 

 This study explores whether the negative stigmas translate to biased decisions in a trust 

game. The trust game (also known as the investment game) (Berg et al., 1995) is one of 

the most extensively studied games in economics, including a massive volume of 

                                                           
94 The ‘acting white’ literature (Fordham & Ogbu, 1986) and the economics of identity (Bisin et al., 2016) 

are examples of such disparities. Some relevant research uses language-related measures to assess the 

consequences of the endogenously chosen identity (Angerer et al., 2016; Fox et al., 2017). Accents can be 

an addition to culture identity measures, which is particularly useful in verifying predictions regarding 

direct interactions between different social groups in the same ethnicity and verifying how cross-ethnicity 

interactions vary with different choices of culture identities.      



 
 

 

140 

discrimination studies.95 In the trust game, two players, both endowed with $10, decide 

how much to share with each other, independently and sequentially. Depending on the 

sequence of movement, a player is either called the investor or the receiver. The investor 

(trustor) moves first. She decides how much of her endowment to send to the receiver 

(trustee); the amount sent will be tripled before reaching the receiver. The receiver then 

decides how much of the received amount to send back to the sender. A purely self-

interested receiver will have no incentive to return any money to the sender. Therefore, 

anticipating receivers’ decisions, the sender should not send any money to the receiver 

unless she believes the receiver is reciprocal. Consequently, the amount sent in the trust 

game is generally interpreted as the trust level of the sender towards the receiver. 

Similarly, the amount returned by the receiver can be interpreted as the level of 

trustworthiness.      

 

Australia provides an ideal context to study the effect of non-native English accents on 

trust. The 2016 Australian census data illustrate the multicultural nature of Australian 

society. Only 66.7% of Australia residents were born in Australia, and only 23.2% of 

residents identify themselves as Australian in ancestry.  Even when combined with the 

25% of residents who identify themselves as English in ancestry, the majority group of 

Australian or English descendants constitutes less than half of the Australian population.96 

Therefore, interactions between different ethnic groups are an irreducible part of 

Australian’s daily life. Other discrimination studies in the Australia context found some 

evidence that minority groups are discriminated against (Booth et al., 2012; Guillen & Ji, 

2012; Chowdhury et al., 2017). Some public and political events also reveal ongoing 

                                                           
95 Johnson and Mislin (2011) produced a meta-analysis of the trust game based on 166 experiments and 

more than 23,000 participants worldwide. Some examples of discrimination studies using the trust game 

are Slonim and Guillen (2010); Fershtman and Gneezy (2001); Croson and Buchan (1999); Haile et al. 

(2008). 
96 The census does not have statistics for the population whose first language is English. We can infer from 

the top country of birth that more than 75% of the Australian population was born in a country where 

English is the majority language. Besides, from the statistics on language spoken at home, English is the 

only language spoken at home for 72.7% of the Australian population. Both figures indicate that more than 

20% of the Australian population are likely to be non-native English speakers.   
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conflicts among Australians of different ethnicities.97 As a country of migration, social 

conflicts in Australia may not be limited to conflicts between different ethnic groups. 

Conflicts between different generations of migrants from the same ethnical background 

also occur.98 Therefore, for reasons discussed earlier, accent as a tag is more informative 

than race or ethnicity in the Australian context where there are disparities between natural 

ethnicity and self-selected cultural affiliations. 

 

 I conduct a lab experiment at the Australian National University (ANU) using the trust 

game with male students who were born in either Australia or China. 99Senders in the 

trust game listen to one of two types of standardised audio clips from the receiver before 

the game. The two types of clips are identical in wording but delivered either in an 

Australian accent or a Chinese accent depending on the birthplace of the receiver.  

According to the Australian Census (2016), Mandarin Chinese is the most common non-

English language Australia people speak at home (2.5% of the Australian population). I 

pair participants both inter-accent (native vs. non-native) and intra-accent (native vs. 

native; non-native vs. non-native) to allow intra-nationality-group discrimination.    

  

I find that both Chinese senders and Australian senders rate the receivers with Chinese 

accents lower in clarity, confidence, attractiveness and generosity. While Chinese 

                                                           
97 One example is the political party One Nation founded by Pauline Hanson. The One Nation party 

promotes the ideology of preventing certain ethnicities from immigrating to Australia. Its founder Pauline 

Hanson has been accused of racism on multiple occasions. The One Nation party has been very successful 

in Queensland state elections since the 1990s. In 2016, One Nation won two seats in senate in federal 

elections. In 2018, preventing migrants from Muslim origin is one of the core objectives of the party.  

(https://en.wikipedia.org/wiki/Pauline_Hanson%27s_One_Nation)     
98 One example for subdivisions in the same ethnicity. Ms. Shan Ju Lin, who was born in Taiwan, migrated 

to Australia at the age of 26. She was the first Asian candidate for the One Nation party, which was devoted 

to preventing Asian migration in the 1990s. In her election campaigns, she explicitly divides Asian-

Australians to be ‘Good Asians’ and ‘Bad Asians’, and claims that ‘Good Asians’ will vote for the One 

Nation party. She further explains the ‘Bad Asians’ to be those who do not assimilate. 

(https://www.theaustralian.com.au/national-affairs/good-asians-will-back-one-nation-says-party-

candidate-shan-ju-lin/news-story/31eae16f0fabdd141d5ca77f471affb8) 
99 Between gender interactions may be driven by a different set of motivations than the within gender 

interactions. For example, marriage market motivations are only relevant to between gender interactions 

apart from LGBTs. Therefore, how participants react to different accents from the same sex or opposite sex 

are two research questions which are subject different underlying hypotheses. Due to the limitation on the 

number of participants, this chapter only explore the reactions to different accents of the same sex. Besides, 

within gender interactions between females and males may be different as shown by various research on 

gender differences in preferences. In order to make the statistic inference more efficient, I decide to focus 

on males for this study. The choice of male participants is partially arbitrary and partially due to the easiness 

to find potential male message recorders for the researcher.     
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participants send significantly less to receivers with a Chinese accent, Australian 

participants did not show any mistrust in the amount sent. For Chinese participants, the 

lower ratings are not the reason why they mistrust receivers with a Chinese accent. Even 

after controlling for the ratings, Chinese participants send significantly more money to 

receivers with an Australian accent. A further breakdown of the results shows that the 

higher trust of Chinese participants towards Australian-accented receivers is driven by 

Chinese participants who do not think their innate identities are important.  

 

The rest of paper is organised as follows. Section 4.2 outlines conjectures. Section 4.3 

explains the experiment in detail. Section 4.4 displays the summary results, and Section 

4.5 checks the findings in Section 4.4 using regression analysis. The last section 

concludes. 

 

4.2 Conjectures 
 

This section provides the relevant theoretical framework to interpret the results by 

elaborating on the in-group bias and the cognitive fluency bias.  

 

4.21 In-group bias 

 

In-group bias refers to the phenomenon that we treat members of our own group 

favourably. It was revealed in the ‘minimal group’ experiment, where participants are 

randomly assigned to arbitrary groups before making a payoff-relevant decision. Tajfel 

et al. (1971) observed that participants in the minimal group experiment chose either to 

maximise the payoff of the arbitrary group to which they belong, or to maximise the 

payoff differences between their own group and the other groups. Follow-up research 

extended the favourable bias to natural groups such as national identity (Stoddard & 

Leibbrandt, 2014; Ben-Ner et al., 2009), race (Wrightsman et al., 1972), ethnicity 

(Fershtman & Gneezy, 2001), and other social group memberships (Ben-Ner et al., 2009; 

Van Vugt & Hart, 2004). In-group bias is pronounced in various outcomes, ranging from 
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subjective judgements (Terry & O’Brien, 2001) to strategic decisions (Fershtman & 

Gneezy, 2001). However, the in-group favouritism seems to be more pervasive and more 

inevitable in subjective evaluations than strategic decisions (Yamagishi et al., 2005; 

Kiyonari, 2002).  

 

More relevant to the trust game, Balliet et. al. (2014) reviewed three decades of in-group 

bias research on cooperation, and found a positive and significant in-group bias in human 

cooperation. Accents are natural phenotypical tags for group categorisations.100 Therefore, 

we would expect participants to show an accent-signalled in-group bias in the trust game, 

which involves cooperation between players. The remaining question is which accent the 

Australia-born and Chinese-born participants would identify as the accent of their own 

group. For Australia-born participants, there is no reason for them to identify the Chinese 

accent as representing their own group. Thus, we can derive the following two conjectures 

based on the potential in-group bias exhibited by Australia-born participants.  

 

Conjecture One 

Australia-born participants identify the Australian accent as a signal that the other 

player is an in-group member. The in-group bias makes Australia-born participants 

evaluate all personal attributes of the Australian-accented opponent highly. Therefore, 

Australia-born participants evaluate opponents with Australian accent higher in all 

personal attributes compared to opponents with Chinese accents. 

 

Conjecture Two 

Favourable evaluation of personal attributes such as generosity leads Australia-born 

participants to have higher expectations about the reciprocity of Australian-accented 

opponents. Thus Australia-born participants send more money to Australian-accented 

trustees. 

                                                           
100 Cohen (2012) surveys cross disciplinary researches on tag-based cooperation, and concludes that accent 

is a competent cooperation tag in the evolutionary process of humankind. 
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Turn to the Chinese-born participants. There are two reasons why Chinese-born 

participants may identify an opponent with a Australian accent as an in-group member 

but not an opponent with a Chinese accent.  First, the sample of Chinese-born participants 

is international students at ANU, who choose to live in Australia voluntarily. To make 

this voluntary choice, they must hold positive attitudes towards Australian social structure 

and Australian culture.101 Therefore, the Australian identity may be highly valued and 

pursued by the Chinese-born participants in this study. Even as temporary migrants, 

international students need to adapt to Australian society. They can choose either 

assimilation or acculturation, given that they value Australian culture. If they choose 

assimilation, they may reject their innate identities and only identify themselves with 

Australian culture. In this case, opponents with Chinese accents won’t be identified as in-

group members. On the other hand, if they value their own culture as well as Australian 

culture (acculturation), both the Chinese accent and the Australian accent will be 

indicators of in-group members. Thus, we can form two conjectures with reference to in-

group bias and culture affiliations.  

 

Conjecture Three 

Chinese-born participants who do not value their innate identities such as ethnicity and 

nationality may categorise themselves solely as members of Australian society. Therefore, 

they will treat an opponent with an Australian accent as an in-group member and thus 

evaluate all personal attributes of Australian-accented opponents more favourably.  

 

On the other hand, Chinese-born participants who value their innate identities are likely 

to identify themselves with both Chinese and Australian identities, so show no in-group 

bias toward either of the two groups. 

 

 

                                                           
101 The decision to study in Australia may be a family decision rather than an individual decision. In the 

former case, a positive attitude in the family is likely to influence the children as well. 
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Conjecture Four 

Following from Conjecture Three, Chinese-born participants who do not value their 

innate identities send more money to counterparts with Australian accents. Chinese-born 

participants who value their innate identities send more money to counterparts with 

Chinese accents. 

 

4.3 Experiment 
 

This section summarises the key procedures, measurements, and implementation 

information that were essential to testing the conjectures. The details of the experiments 

are presented in the form of original documents which stretch from Appendix 3B to 

Appendix 3H.  

 

4.31 Participants 

 

Participants were 102 male students from the Australian National University. Among 

them, 45 are born in China, and 57 are born in Australia. The recruiting was university-

wide, but more than half of the final sample had a major in business and economics. A 

detailed breakdown of the sample demographics can be found in the results section. All 

potential participants were initially contacted by flyer advertisements and Facebook posts 

which specified the gender and birthplace requirements, the duration (1 hour) of the 

experimental session, and the expected payoff of $25. There were 814 visits to the 

webpage for session registrations, but only 174 finalised their registrations. Among those 

who registered, 41.38% did not show up to the experimental session. All participants were 

contacted twice before their registered experimental session. Audio recordings for given 

statements were requested during these two contacts.102  

 

                                                           
102 The exact wording of the contacts can be found in Appendix 3G. 
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4.32 Design 

 

This experiment employs a 2×2 between-subjects design. 103  Both Australia-born 

participants and Chinese-born participants were exposed to only one type of accent during 

the entire session. Participants were paired across sessions to minimise contamination 

from unintended phenotypical stimulations. 104 Each participant, with different 

counterparts, played the trust game multiple times with information about their 

counterparts’ country of birth. Accents were introduced using audio messages from the 

counterpart of the first trust game each participant played. Standardised audio messages 

were used instead of the genuine audio recordings prepared by particular counterparties. 

Two types of standardised audio message were prepared by the experimenter with the 

help of an Australia-born native English speaker and a Chinese-born non-native speaker. 

The two standardised audio messages were exact in content but differed in accents. The 

counterpart’s country of birth determined which type of standardised audio message was 

sent. Therefore, all participants who, in the first trust game, were paired with a Chinese-

born (Australia-born) counterpart received the standardised audio message in a Chinese 

accent (Australian accent). 

 

This design resulted in four treatment groups depending on where the participant was 

born and the accent of the audio message they listened to. The questions of interest are 

the group-average differences between participants who were exposed to different accents 

but born in the same country. These differences demonstrate accent-based discriminatory 

behaviours. With the measure of social identity, English language proficiency and 

decision style – which will be discussed later – we can further break down the treatment 

groups to test the various conjectures discussed in the preceding section.   

 

                                                           
103 It is statistically more efficient to use a within-subject design. But the pilot session raised the concern 

that participants may back out the research questions after hearing both accents sequentially.  
104 Participants were given a receipt of their participation and their decision at the end of the experimental 

session. They collect their payments after the paired counterpart have completed their experimental session. 

The majority of the participants get their payments 3-4 days after their participation. All participants were 

informed about the payment procedure on the initial contacts by the information sheet. 
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4.33 Accent Stimulations 

 

The design requires that the two types of audio messages differ only in accent. Audio 

messages convey rich information including emotion, the severity of the accent, and 

various personal characteristics. Voice has been used as a personal ID to verify the 

identity of an individual in government agencies and financial institutions.105 Therefore, 

genuine voice messages recorded by participants contain too many confounding factors 

that prevent clean identification of accent-based discrimination. The prepared 

standardised voice messages, on the other hand, were made with the intention of 

controlling for emotion, length of speech, and severity of accent.   

 

Table 4. 1 Statement for voice message recordings 

 “Hi there, I am paired with you to play this game. I will play the role of receiver. 

Hope you enjoy the game. Good Luck!”    

 

 

The two recorders for the standardised audio messages were instructed to deliver the 

statement (wording shown in Table 4.1) with a neutral mood and time the speech to take 

about 8 seconds.106 Both of the recorders were male. At the time of recording, both of 

them were aged 27 and they were working in Sydney (Australia) and Beijing (China), 

respectively. The Australian recorder was born and raised in Sydney. The Chinese 

recorder was born and raised in Sichuan (China) but received his bachelor and master’s 

education in Australia. The Chinese recorder went back to China about three years before 

providing the recording. Chinese (Mandarin) has been the daily language for the Chinese 

recorder ever since he moved back to China. The resulting message in Australian accent 

and Chinese accent last 7.3 seconds and 7.9 seconds, respectively. From the subjective 

judgement of the researcher, the two resulting recordings are similar in mood and voice 

but the message prepared by the Chinese recorder has a moderate Chinese accent.  

 

                                                           
105 See ANZ Bank mobile banking app, for example. 
106 Early accent studies in linguistic literature employ a single actor to imitate all the accent variations. More 

recent studies tend to use multiple speakers who genuinely speak in the particular accent. See Stockwell 

(2002) for details. 
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Figure 4.1 and Figure 4.2 visualise the sound waves of the two standardised recordings. 

The standardised message in the Chinese accent has a slightly wider range in sampling 

frequency per second. Apart from the last section of the speech (starting at 5.5 seconds 

and 6 seconds, respectively), the two sound waves have remarkably similar shape. 

Looking at the pitch, the two standardised audio messages have an average pitch of 

102.72 Hz (Aus) and 117.86 Hz (Chinese).  The difference in average pitch is relatively 

small when compared to the frequency range of the male voice (from 85 Hz to 180 Hz). 

The standardised messages can be supplied to the reader for a more intuitive comparison 

upon request. 

 

Figure 4. 1 Frequency against Time: Standardised Message with Australian Accent 
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Figure 4. 2 Frequency against Time: Standardised Message with Chinese Accent 

 

 

 

4.34 Procedures and implementation 

 

Each participant played the trust game four times with four different counterparts.107 No 

feedback was given to the participants after each of the four games. Instead, a summary 

of participants’ own choice and the choice of their counterparts (if counterparts already 

done the relevant decision) were presented to the participants at the end of the 

experimental session. Among the repetitions, participants played the first two games as 

                                                           
107 Participants played the role of sender one more time and the role of receiver two times in the other three 

repetitions of the trust game. The trust game involves strategic interactions between the two roles. So the 

two repetitions of their trust game in the role of receiver were there to extract receiver decisions from 

participants, therefore, ensuring genuine pairs were formed to play the game.  As receivers, Chinese 

participants gave back less to Chinese senders if they were exposed to a Chinese accent in the first trust 

game (statistically insignificant). Australian participants did not show any differences between the two 

different accent treatments (see Graph A and Graph B in Appendix 3A). In the additional trust game where 

the participants played the role of sender, participants were paired with a counterpart who was from a 

different country of birth than the counterpart in the first game. In the second trust game, only the written 

message (same wording as the voice message) and written information on country of birth were given. The 

amount sent in the second repetition of the sender-role shows that the group tag conveyed via accent is 

much more salient than the written identities. See Appendix 3A, Graph 3C for details. 



 
 

 

150 

senders, then completed the other two games as receivers. Receivers played the game in 

strategic form that is receivers were asked to decide an amount to send back for every 

perceivable amount they may receive from the sender. Written messages from the 

counterpart are shown to the participants in each game. The messages are identical to all 

participants playing the same role.108 The audio version of the same message is accessible 

in the first trust game, where all of the participants played the role of sender. At the end 

of the first game, questions about perceived personal characteristics of the counterpart, 

one’s own social identity, a cognitive reflection test, and other economic preferences are 

surveyed.109 For the other three trust games, a much smaller subset of the questions is 

asked.110 All participants fill out a short survey about their demographics before the trust 

games and play one more game on deception after the trust games.111 

 

All experimental sessions were conducted in the CBE Behaviour lab at ANU. The 

experiment was computerised and programmed using PsychoPy (Peirce, 2009). I 

conducted 22 sessions with the first experimental session starting on the 22nd of 

September, 2017 and the last session ending on the 27th of October, 2017. The typical 

session hosted five participants. There was one session where only one participant 

showed up. In all experimental sessions, a native English-speaking experimenter 

delivered all the instructions, and the researcher who is Chinese also showed up.    

 

4.35 Trust and Subjective Personal Attribute Ratings 

 

There are two outcomes of interest: (1) the subjective evaluation of the speaker’s personal 

attributes; (2) the trust level of the decision maker towards different accents. Both 

outcomes are measured right after participants hear the standardised audio messages from 

their counterpart. The trust level is measured by the amount sent to the receiver in the first 

                                                           
108 Participants would also be aware that the messages were identical to the statements they were required 

to provide before the session. See the bottom paragraph of Appendix 3G for the exact wording of the 

messages. 
109 See Appendix 3C for the full list of questions asked after the first trust game. 
110 See Appendix 3D, Appendix 3E and Appendix 3F for questions asked after the 2nd, 3rd, and 4th repetitions 

of the trust game. 
111 The full questionnaire before the trust game can be found in Appendix 3B. 
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trust game, where all participants hear the voice message. Each player in the trust game 

is endowed with $10, and the trust measure ranges from 0 to 10.  

 

Immediately after the first trust game, participants rate the clarity, attractiveness, 

confident level, and the generosity of their opponent based on the recording they hear.112 

In principle, the four dimensions are independent. For example, a recording can sound 

clear but unattractive and unconfident. It is also possible that the recording sounds 

confident but not generous.  However, the ratings for the above four dimensions were 

highly correlated with each other in the final sample. 113  Rather than assessing each 

dimension independently, participants seemed to project their subjective feelings about 

the speaker to all four dimensions. Therefore, I use the sum of the four ratings to generate 

a single measure for the ratings. The resulting measure ranges from 0 to 34 and constitutes 

an ascending subjective evaluation of the speaker’s personal attributes. 

 

4.36 Identities 

 

In the questionnaire after the first trust game, five questions ask participants the 

importance of various social group memberships (the local community where one grew 

up, current neighborhood community, one’s ethnic group, Australian culture, nationality). 

For example, Table 4.2 reproduces the question on ethnic group. All identity questions 

follow a similar style of questioning and offer the same set of alternatives to choose 

from.114 Limited by sample size, I construct a binary variable indicating answers in the 

important and very important category for each identity. The binary variable is then used 

to further separate the Chinese participants according to whether a particular identity is 

important to the participant. 

 

 

                                                           
112 See Q1–Q4 Appendix 3C for the questions. 
113 See Appendix 3A table B for the correlation table.  
114 See Q12–Q16 Appendix 3C for the exact wordings. 
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Table 4. 2 The Question on Ethnic Identity 

Q14. How important is it to you to be classified as a member of your ethnic group?  

 

1. I don't care at all 

 

2. not very important, I value the membership in many other social groups more 

 

3. neutral 

 

4. important, it makes me feel connected with others 

 

5. very important, I am proud of being a member in this community 

 

6. I don't know 

 

 

Note that the identity questions are asked after the voice message. This is intentionally 

designed to avoid the potential priming effects of the identity questions. With prior 

exposure to the identity questions, participants may guess the underlying research 

question when listening to the voice message or at least are more likely to consider the 

accent in an identity-based framework. 

 

4.4 Summary Statistics 
 

4.41 Demographics and Randomisation  

 

Table 4.4 portrays the demographics of the sample by four accent-country groups. The 

first two panels of the table compare two accent treatments within each country of birth. 

The last panel compares demographic traits by country of birth. All the variables in Table 

4.4 come from the pre-game survey. Table A in Appendix 3A provides detailed 

definitions of the demographic variables. From the unreported full sample means, 

participants in this study are mostly undergraduates (73.5%) majoring in business and 

economics (38.2%) with an average age of 21.5. 

 

Comparing participants born in different countries (the last column), there are remarkable 

differences between Chinese participants and Australian participants. Participants born in 

China are more likely to be postgraduates and have a higher concentration in the major 



 
 

 

153 

of Business and Economics. Due to differences in population and national policies, 

participants born in China are more likely to have grown up in large cities and be the only 

child in the family. Participants born in Australia, on the other hand, have larger and more 

diversified personal networks. Australian participants have more close friends as well as 

more close friends from different cultures when compared to Chinese participants. 

Comparing the ratings for participants’ own recordings by country of birth, Australian 

participants rate their own recordings higher but only in clarity.  
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Table 4. 3 Demographics by Group 

  

Participants 

Born in China  

Participants 

Born in Australia  

Diff 

  

Australian 

Accent 

Chinese 

Accent diff 

Australian 

Accent 

Chinese 

Accent diff 

 

Friend participate 0.12 0.20 -0.08 0.32 0.24 0.07 -0.13 

Undergraduate 0.44 0.65 -0.21 0.92 0.88 0.04 -0.36*** 

Major of Business Economics 0.56 0.50 0.06 0.24 0.28 -0.04 0.27** 

City size at age of 3 0.40 0.40 0.00 0.72 0.50 0.22 -0.20* 

City size at age of 16 0.36 0.25 0.11 0.76 0.56 0.20 -0.34*** 

Childhood Living abroad 0.16 0.10 0.06 0.28 0.03 0.25** -0.01 

Age 22.48 21.70 0.78 20.00 21.88 -1.88 1.08 

Number of siblings 0.40 0.25 0.15 1.68 1.78 -0.10 -1.40*** 

Mother attained university 0.44 0.65 -0.21 0.68 0.50 0.18 -0.05 

Number of close friends 4.60 4.55 0.05 6.52 8.28 -1.76 -2.93*** 

Number of close friends (different culture) 1.16 1.15 0.01 2.16 2.84 -0.68 -1.39** 

Frequent gathering with friends 0.60 0.45 0.15 0.36 0.56 -0.20 0.35 

Paid job in past 3 weeks 0.36 0.45 -0.09 0.48 0.53 -0.05 -0.08 

Attractiveness of own recording 4.67 5.28 -0.61 6.04 5.42 0.62 -0.74 

Clarity of own recording 6.24 6.33 -0.10 7.57 6.97 0.60 -0.94* 

Number of observations 25 20  25 32   

1. *** p<0.01, ** p<0.05, * p<0.1; 2. Attractiveness and Clarity are rated on a scale of 0 to 10; 3. See Appendix 3A table A for details of the variables; 4. There are 9 

missing observations in the variables Attractiveness of own recording and Self-rated clarity because of a programming coding error in the first section of the 

experiment.  
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Column 4 and column 7 compare differences within each country-birth group by the 

accent participants listen to. Apart from living-abroad experiences during childhood, 

participants exposed to different accents are similar in demographics given their country 

of birth. This means the randomisation of the accent treatments works well within each 

country of birth. Therefore, group-mean differences among participants born in the same 

country can only be attributed to the effect of the accent one listens to. 

 

4.42 In-Group Bias among Australia-Born Participants 

 

The first two conjectures on in-group bias predict that the Australian accent will attract 

higher personal attribute ratings and a higher level of trust from participants born in 

Australia when compared to the Chinese accent. Figure 4.3 and Figure 4.4 separate 

participants by country of birth and compare these two outcomes by the accent of one’s 

counterpart. The left panel of Figure 4.3 shows that Australian participants do rate 

receivers with an Australian accent significantly higher in personal attributes.115   

Figure 4. 3 Accent of the Receiver and Personal Attributes Ratings (95% C.I.) 

 

                                                           
115 Although I only report the sum of the ratings, the recording in the Chinese accent attracts lower ratings 

across all four dimensions compared to the recording in the Australian accent. The four dimensions are 

clarity, confidence, attractiveness and generosity. See section 4.34 (page146) for a discussion about the 

personal attribute measure. 

1
6

1
8

2
0

2
2

2
4

A
m

o
u
n

t 
S

e
n

d

Australian Participants Chinese Participants

Australian Accent Chinese Accent

by Country of Birth

Accent of Personal Attributes Ratings
N

o
te: th

e g
rap

h
 is b

ased
 o

n
 1

0
2
 p

articip
an

ts. T
h
e 4

5
 

C
h
in

ese p
articip

an
ts co

n
sist o

f 2
5
 in

 A
u

stralian
 

accen
t treatm

en
t an

d
 2

0
 in

 C
h

in
ese accen

t treatm
en

t. 

T
h
e 5

7
 A

u
stralian

 p
articip

an
ts co

n
sist o

f 2
4
 in

 

A
u
stralian

 accen
t treatm

en
t an

d
 3

3
 in

 C
h
in

ese accen
t 

treatm
en

t.     



 
 

 

156 

Interestingly, although with larger variation, Chinese-born participants also give much 

higher ratings to receivers with an Australian accent, and this difference is significant at 

a 5% confidence level (p<0.05). The higher rating towards Australian accents among 

Chinese participants could be a result of sub-divisions in identities among the Chinese 

participants. Alternatively, it could be a manifestation of the findings in the linguistic 

literature that accent for historically dominating groups is prestigious in terms of 

perceived personal and social characteristics of the speaker (Bayard et al., 2001; Cargile 

& Giles, 1997). This dominating culture effect persists even when comparing accents 

from the dominating culture to one’s own culture.116 

 

Figure 4. 4 Trust and Accent of the Receiver (95% C.I.) 

 

 

Figure 4.4 explores the outcome of trust level in the same fashion as Figure 4.3. Like the 

ratings, receivers with Chinese accents are trusted less by participants born in either 

country. However, among Australia-born participants, trust differences towards different 

                                                           
116 See studies in New Zealand and Australia that have been reviewed in Bayard et al. (2001). 
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consist of 25 in Australian accent treatment and 20 in Chinese accent 

treatment. The 57 Australian participants consist of 24 in Australian accent 

treatment and 33 in Chinese accent treatment.     
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accents are small and statistically insignificant, so Conjecture 2 is rejected. Although 

Australia-born participants posit lower personal attributes of the Chinese-accented 

receivers, the lower ratings do not lead to statistically meaningful levels of mistrust. 

Chinese participants, on the other hand, show more severe mistrust towards receivers with 

a Chinese accent (significant at 10% confidence level). Section 4.43 tries to explain the 

mistrust of the potential sub-divisions among Chinese participants.       

 

4.43 In-Group Bias among Chinese-Born Participants (Identity) 

 

Conjecture 3 and Conjecture 4 hypothesise that some of the Chinese participants may 

reject their innate identities for cultural assimilation. The in-group bias then predicts a 

higher rating and a higher level of trust towards the Australian accent among the 

subdivision of Chinese participants who do not value their innate identities. Figure 4.5 

and Figure 4.6 separates Chinese participants into whether their ethnicity is important to 

them (Section 4.36 discusses the measure). From the unreported distributions, Chinese 

participants are almost equally split on whether their ethnicity is important (21 

unimportant, 24 important). Meanwhile, only about one-third of Australian participants 

believe their ethnicity is important to them (39 unimportant, 18 important).  
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Figure 4. 5 Ethnic Identity and Personal Attributes Ratings (95% C.I.) 

 

 

 

 

 

Figure 4.5 illustrates that the distinctive patterns of personal attribute ratings depends on 

whether Chinese participants regard their ethnicity to be important. Receivers with a 

Chinese accent are rated lower only among Chinese participants who do not think their 

ethnicity is important. Similarly, Figure 4.6 shows that, among Chinese participants, the 

disparity in trust levels toward the Chinese accent and the Australian accent is driven by 

Chinese participants who do not regard their ethnicity to be important.  In particular, 

Chinese participants who do not value their ethnicity send 2.6 dollars (p=0.036) more to 

someone with an Australian accent and 1.57 dollars (p=0.221) less to someone with a 

Chinese accent, when compared to Chinese participants who value their ethnicity. 

Although I only report the identity of ethnicity here, consistent patterns can be found 

Note: the graph is based on 45 participants. Among them 21 regard their 

ethnicity identity to be unimportant and 24 regard their ethnicity identity to 

be important. Among the 21 unimportant group, 11 expose to aus accent 

and 10 expose to Chinese accent. Among the 24 important group, 14 

expose to aus accent and 10 expose to Chines accent. 
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among other identity questions.117 Thus the higher trust level towards the Australian 

accent is largely driven by a favourable bias towards Australian accents among Chinese 

participants who do not value their innate identities. 

 

Figure 4. 6 Trust and Ethnic Identity (95% C.I.) 

 

 

 

 

 

 

4.5 Regression Analysis 
 

4.51 Australia-Born Participants 

 

                                                           
117 Similar analyses for Australian participants and for other identity-related questions are reported from 

Graph D to Graph M in Appendix 3A. Results for other identity measures are generally in line with the 

story telling here with the only exception being Australian Culture affiliation. According to C3 and C4, 

those who think Australian culture is important should send more towards the Australian accent. However, 

I did not observe meaningful differences in the relevant analysis. The potential reason is the low variation 

in the answers to the Australian culture affiliation question. Only two Chinese participants, who had been 

exposed to the Chinese accent, chose options other than neutral or important. 

Note: the graph is based on 45 participants. Among them 21 regard their 

ethnicity identity to be unimportant and 24 regard their ethnicity identity to 

be important. Among the 21 unimportant group, 11 expose to aus accent 

and 10 expose to Chinese accent. Among the 24 important group, 14 

expose to aus accent and 10 expose to Chines accent. 

 



 
 

 

160 

Table 4.5 retests conjectures which relate to Australian participants, controlling for 

additional demographic variables and personal details. The first two columns test 

Conjecture 1 and Conjecture 2, which are relevant to Figure 4.3 and Figure 4.4 

presented in Section 4.42. Surprisingly, apart from the IQ, which is the number of 

correct answers in the reflection tests, no other control variables have a statistically 

meaningful effect on personal attributes ratings and trust among Australian participants. 

The small sample size explains the insignificance of the control variables. Looking at 

the sign of the control variables, elder undergraduates who have a larger personal 

network and exposed to diversified cultures give higher ratings to their opponent. 

Except for being an undergraduate and having larger proportion of closest friends in a 

different culture, the same personal characteristics also associated with higher trust 

toward opponents.  

 

Consistent with the graphs, Australian participants rate receivers with a Chinese accent 

4.197 (p<0.01) points lower in personal attributes compared to receivers with an 

Australian accent (Column (1)). The magnitude of the lower ratings is about 20% of the 

sample-average ratings (20.02). Unlike personal attribute ratings, Australian participants 

do not show statistically significant lower trust towards receivers with a Chinese accent, 

although they do send 0.76 dollars less to Chinese accented receivers compared to 

Australian accented receivers (Column(2)). Allowing the trust level towards two accents 

to be explained by differences in personal attributes, higher ratings result in higher 

levels of trust, but this relation is not statistically robust (Column (3)). After controlling 

for the personal attribute ratings, Australian participants send only 0.17 dollar less to 

receivers with a Chinese accent. However, the difference between column (2) and 

column (3) in coefficients of the Chinese accent indicators are statistically insignificant.  

Therefore, the regression results are consistent with Conjecture 1 but against Conjecture 

2.  
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Table 4. 4 Accent, Personal Attributes, Trust (Australian Participants) 

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

VARIABLES Rating Trust Trust Rating 

(Cog 

Fluency) 

Trust 

(Cog 

Fluency) 

      

Chinese Accent -4.20*** -0.76 -0.11 -4.28*** -1.04 

 (1.24) (1.06) (1.18) (1.47) (1.20) 

Ratings   0.16   

   (0.13)   

Chinese Accent × System Two     0.78 0.93 

    (1.58)  (1.29) 

Friend Participated 1.18 0.17 -0.01 1.06 0.08 

 (1.25) (1.07) (1.07) (1.33) (1.08) 

Undergraduate 0.14 -0.66 -0.69 -0.32 -0.74 

 (1.87) (1.60) (1.59) (2.00) (1.63) 

Major of Business Economics 1.07 0.02 -0.15 1.21 0.05 

 (1.32) (1.13) (1.13) (1.40) (1.14) 

Childhood Living Abroad 1.63 1.39 1.13 2.30 1.62 

 (1.86) (1.59) (1.59) (1.95) (1.59) 

Age 0.21 0.02 -0.01 0.14 -0.00 

 (0.14) (0.12) (0.13) (0.14) (0.12) 

Paid Job in Past 3 Weeks 0.99 0.73 0.57 0.80 0.68 

 (1.15) (0.98) (0.98) (1.22) (0.99) 

Number of Close Friends 0.00 0.06 0.06 0.03 0.07 

 (0.13) (0.11) (0.11) (0.14) (0.11) 

Close Friends (proportion diff 

culture) 

0.72 -1.01 -1.12 1.37 -0.83 

 (1.77) (1.51) (1.51) (1.87) (1.53) 

IQ 1.24** 0.56 0.37   

 (0.51) (0.44) (0.46)   

      

      

Constant 13.61*** 4.11 1.99 17.23*** 5.65 

 (4.40) (3.76) (4.11) (4.37) (3.57) 

      

Observations 57 57 57 57 57 

R-squared 0.36 0.11 0.14 0.28 0.09 

      
Notes: 1. *** p<0.01, ** p<0.05, * p<0.1;  

2. IQ is the number of correctly answered questions in refection test; 

3. See Appendix 3A table A for definition of the other variables.  
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The last two columns of Table 4.5 test Conjecture 7 and Conjecture 8, which have been 

rejected by group means comparisons in Section 4.45. The two conjectures speculate that 

if lower ratings and the mistrust are driven by the cognitive difficulties to understand the 

Chinese accent, decision makers using System Two (the effortful system) will exhibit less 

severe biases. The last two columns expand the regression specifications presented in 

column (1) and column (2) by adding the intersection term between System Two decision 

maker and the indicator for Chinese accented receiver. The results suggest that Australian 

participants who tend to use System Two in decisions exhibit insignificantly less accent 

based biases in both ratings and trust. Although the intersection term between the Chinese 

accent and the decision system do have the expected sign, System Two decision makers 

are statistically indifferent to System One decision makers in terms of biases in both 

personal attribute ratings and trust. Therefore, Conjecture 7 and Conjecture 8 are rejected.     

   

4.52 Chinese-born Participants 

 

We turn to regression analysis for the Chinese participants. Having a friend who also 

participated in this experiment makes Chinese participants send significantly more to 

the receiver. But no other control variables have a significant effect on the two outcome 

variables. Although the coefficients of most control variables are insignificant, it is 

interesting to notice that personal characteristics have the opposite effects on Chinese 

participant, compared to Australian participants, in personal attribute ratings. 

Undergraduate students in business and economics who are older, having a paid job, 

and having more culturally diversified friends rate their opponent lower in personal 

attribute ratings. Chinese participants who are older, had a paid job, and had more than 

6 months spent abroad in childhood show a lower trust level.    

 

Table 4.6 shows that Chinese participants rate the Chinese accent 4.176 (p=0.017) lower 

than the Australian accent in the personal attributes of the speaker (Column (1)). The 

magnitude of the lower rating is similar to the magnitude of the lower rating to Chinese 

accented receiver found among Australian participants (4.197). Unlike Australian 

participants, Chinese participants also invest 2.208 (p=0.013) less money on receivers 
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with Chinese accents (Column (2)).  Column 3 of Table 4.6 includes personal attribute 

ratings as an explanatory variable to the trust regression. Controlling for the personal 

attributes ratings, Chinese participants still send 1.94 (p=0.04) dollars less to the 

receiver with a Chinese accent. Therefore, the lower rating of the Chinese-accented 

recording does not explain why Chinese participants trust receivers with a Chinese 

accent less than receivers with an Australian accent.  

Table 4. 5 Accent, Personal Attributes, Trust (Chinese Participants) 

 (1) (2) (3) 

VARIABLES Rating Trust Trust 

    

Chinese Accent -4.18** -2.21** -1.94** 

 (1.67) (0.84) (0.92) 

Ratings   0.06 

   (0.09) 

Friend Participated 3.40 3.44*** 3.22** 

 (2.31) (1.17) (1.21) 

Undergraduate -0.70 0.20 0.25 

 (2.12) (1.07) (1.08) 

Major of Business Economics -0.01 0.26 0.26 

 (1.85) (0.93) (0.94) 

Childhood Living Abroad 0.96 -0.61 -0.68 

 (2.66) (1.34) (1.35) 

Age -0.40 -0.22 -0.20 

 (0.36) (0.18) (0.19) 

Paid Job in Past 3 Weeks -0.57 -1.27 -1.24 

 (1.78) (0.89) (0.90) 

Number of Close Friends 0.021 0.03 0.02 

 (0.44) (0.21) (0.21) 

Close Friends (proportion diff culture) -3.19 1.99 2.20 

 (2.79) (1.41) (1.44) 

IQ 0.31 0.24 0.22 

 (0.97) (0.49) (0.49) 

Constant 31.21*** 9.69* 7.68 

 (10.13) (5.10) (5.81) 

    

Observations 45 45 45 

R-squared 0.26 0.40 0.41 
Notes: 1. *** p<0.01, ** p<0.05, * p<0.1;  

2. IQ is the number of correctly answered questions in refection test; 

3. See Appendix 3A table A for definition of the other variables.  
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           Table 4. 6 Identity, Ratings and Trust (Chinese Participants) 

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

VARIABLES Rating Rating Trust Trust 

     

Chinese Accent -3.945** -6.98*** -2.281** -3.74*** 

 (1.716) (2.08) (0.844) (1.01) 

Ethnicity Important 2.421  0.873  

 (1.883)  (0.926)  

Chinese Accent x Ethnicity Important  5.37**  2.68** 

  (2.59)  (1.25) 

Friend Participated 3.876 3.37 3.678*** 3.48*** 

 (2.340) (2.23) (1.151) (1.08) 

Undergraduate -1.115 0.14 -0.278 0.33 

 (2.188) (2.18) (1.076) (1.05) 

Major of Business Economics -0.560 -0.73 -0.419 -0.52 

 (2.011) (1.94) (0.989) (0.94) 

Childhood Living Abroad 1.414 -0.09 -0.747 -1.40 

 (2.759) (2.63) (1.356) (1.27) 

Age -0.436 -0.31 -0.257 -0.20 

 (0.360) (0.35) (0.177) (0.17) 

Paid Job in Past 3 Weeks -0.896 -0.69 -1.630* -1.54* 

 (1.822) (1.75) (0.896) (0.85) 

Number of Close Friends 0.159 0.18 0.190 0.20 

 (0.452) (0.44) (0.222) (0.21) 

Close Friends (proportion diff culture) -2.329 -1.66 2.143 2.61* 

 (2.912) (2.82) (1.432) (1.37) 

IQ 0.258 0.18 0.144 0.11 

 (0.980) (0.94) (0.482) (0.46) 

Constant 30.29*** 29.55*** 10.20* 9.69** 

 (10.31) (8.85) (5.071) (4.29) 

     

Observations 44 44 44 44 

R-squared 0.302 0.35 0.449 0.50 

     
Notes: 1. *** p<0.01, ** p<0.05, * p<0.1;  

2. IQ is the number of correctly answered questions in refection test; 

3. See Appendix 3A table A for definition of the other variables.  

 

Table 4.7 allows the negative bias towards Chinese accent to be different among 

Chinese participants who regard their ethnicity to be important and those who do not. 

Column (1) and Column (3) first include an indicator for Chinese participants who 

regard their ethnicity to be important to explain differences in ratings and trust. Chinese 

participants who regard their ethnicity to be impartment have given a slightly higher 
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level of ratings and send slightly more money to their counterparts when compared to 

Chines participants who do not regard their ethnicity to be important. However, both 

differences are statistically insignificant. 

 

Column (2) and Column (4) of table 4.7 reports specifications with the interaction 

terms. The intersection term suggests that Chinese participants who regard their 

ethnicity as important have significantly less negative bias towards the Chinese accent. 

Chinese participants who think their ethnicity is important only rate the Chinese accent 

1.612 (p=0.45) lower than the Australian accent whereas Chinese participants who do 

not regard their ethnicity to be important rate the Chinese accent to be 6.981 (p<0.01) 

lower than the Australian accent.118 Similarly, Chinese participants who don’t value 

their ethnicity send 3.744 (p<0.01) more to receivers with an Australian accent, whereas 

Chinese participants who value their ethnicity send only 1.07 (p=0.30) more to receivers 

with an Australian accent. Therefore, the results in Table 4.7 are consistent with 

Conjecture 3 and Conjecture 4. 

 

4.5 Conclusions      
 

This paper explores a novel dimension of trust discrimination: accent. The main findings 

are that Australia-born participants do not show mistrust towards receivers with a Chinese 

accent, but Chinese-born participants do show a lower level of trust to receivers with a 

Chinese accent. The lower trust toward Chinese accents among Chinese participants is 

mainly driven by the subgroup of Chinese participants who do not consider their innate 

identities such as ethnicity and nationality to be important. These results are consistent 

with the hypothesis that migrants who employ an assimilation strategy to adapt to the 

local community would discriminate against groups from their original culture. Besides, 

consistent with findings in linguistics and social psychology, both Australia-born and 

Chinese-born participants rate speakers with Chinese accents lower in all personal 

attributes. 

                                                           
118  𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝑟𝑎𝑡𝑖𝑛𝑔 𝑎𝑚𝑜𝑛𝑔 𝐶ℎ𝑖𝑛𝑒𝑠𝑒 𝑤ℎ𝑜 𝑡ℎ𝑖𝑛𝑘 𝑡ℎ𝑒𝑖𝑟 𝑒𝑡ℎ𝑖𝑛𝑖𝑐𝑖𝑦 𝑖𝑠 𝑖𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑡 =
𝛽𝑎𝑐𝑐𝑒𝑛𝑡 ×𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦 𝑖𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒+𝛽𝑎𝑐𝑐𝑒𝑛𝑡  
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The most interesting finding in the current study is the subdivision within the minority 

group that results in mistrust among the Chinese participants. Whether this within-

minority discrimination can also be observed with group tag of race and ethnicity is an 

interesting and important question in better understanding how accent discrimination may 

differ from other types of discrimination.  

 

The robustness of the results reported in this chapter crucially depends on the assumption 

that the two audio messages played to participants differ only in accent. The current study 

choose to use prepared audio recordings to control for the variations in non-accent 

dimensions of the messages. To some extent, the two recordings are chosen by the 

researcher. While this method controls for variations in non-accent dimensions in the two 

audio messages, it also may introduce researcher biases. Any responses from the 

participants are direct responses to the two selected recordings rather than natural 

interactions with accented speakers. Therefore, the findings in the current study are not 

immune to the criticism that they may be driven by the biases of the researchers in the 

selection process rather than by the participants’ underlying preferences. However, in this 

study, the researcher is effectively selecting comparable individuals to record the message 

rather than selecting the recordings directly (See 1st paragraph of section 4.33). The 

objective facts such as the age and language experiences make the selection on individuals 

less arbitrary thus less biased than the selection on recordings. Nevertheless, with new 

technologies in generating artificial sounds, better controlled accent treatment that is free 

of researcher bias can be achieve in future studies.  

 

Besides, limited to the sample size, the link between identity and mistrust towards 

Chinese accent among Chinese participants was not causally identified. Future studies 

can prime participants with either innate-identity or affiliated identities to answer whether 

a rejection of innate-identity is the reason for mistrust. Lastly, limited by recruiting 

capacity, the current study limits participants to be male students. Whether the level of 

trust towards different accented individuals depends on the gender of the speaker is also 

worth exploring in future research
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Appendix 3A 

Table A Definition of variables 

Name Description Exact Wording 

Friend participate Indicator for those whose 

friend also participate in this 

experiment 

Q1 (Pre-game Questionnaire)  

Major of Business 

Economics 

Dummy for students major in 

Business and Economics   

Q2 (Pre-game Questionnaire) 

City Size at age of 3 Live in a city with less than 1 

million population at the age 

of 3 

Q5 (Pre-game Questionnaire) 

City Size at age of 16 Live in a city with less than 1 

million population at the age 

of 16 

Q6 (Pre-game Questionnaire) 

Childhood living abroad  Dummy for those who lived 

abroad for more than six 

consecutive months before 

the age of 8 

Q11 (Pre-game 

Questionnaire) 

Age The age of the participant Q13 (Pre-game 

Questionnaire) 

Number of siblings Number of siblings  Q14 (Pre-game 

Questionnaire) 

Mother Attained University Dummy for those whose 

mother has a graduate or 

higher degree 

Q16 (Pre-game 

Questionnaire) 

Number of close friends Number of close friends Q17 (Pre-game 

Questionnaire) 

Number of close friends 

(different culture) 

Number of close friends who 

come from a different culture  

Q18 (Pre-game 

Questionnaire) 

Frequent gathering with 

friends 

Gathering with friends more 

than once a week 

Q19 (Pre-game 

Questionnaire) 

Paid job in past 3 weeks Dummy for participants who 

have had paid work in the 

past 3 weeks 

Q20 (Pre-game 

Questionnaire) 

Attractiveness of own 

recording 

Self-rated attractiveness of 

one’s own recording (0 to 

10) 

Q21 (Pre-game 

Questionnaire) 

Clarity of own recording Self-rated clarity of one’s 

own recording (0 to 10) 

Q22 (Pre-game 

Questionnaire) 
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Table B Four dimensional Ratings on Opponent’s Recording (Correlations) 

 Clarity Attractiveness Confidence Rating 

Clarity  1   0.40 

Attractiveness 0.23 1  0.84 

Confidence 0.30 0.47 1 0.79 

Generosity  0.16 0.54 0.45 0.79 
 Notes: 1. Participants rated the recording they heard after completing the trust game; 2. The rating for 

clarity was on a scale of 1 to 4 while ratings for other three dimensions were on a scale of 1 to 10. Larger 

numbers indicate more favourable evaluations; 3. The mean for the ratings are 3.5, 4.5, 6.2, and 5.6 for 

clarity, attractiveness, confidence, and generosity; 4. Rating is the sum of the scores in the four 

dimensions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A:  Average Amount Sent Back as the Receiver in the Trust Game  
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(By accent heard in the first trust game) 

 

Figure B:  Average Amount Sent Back as the Receiver in the Trust Game  

(By accent heard in the first trust game) 

 

Figure C:  Amount Send in the Second Trust Game 
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(Only Written Information on Country of Birth) 

 

 

 

 

 

 

 

 

 

 

Note: Those who were paired with an Australian opponent in the second trust game were 

paired with a Chinese opponent in the first trust game, thus exposed to the Chinese accent in 

the precious game. For example, the first bar represented the group average of China-born 

participants who were paired with a counterpart with an Australian accent in the first trust 

game. This group still sent larger amounts to their counterparts in the second trust game 

even through the counterpart from the second group had a different country of birth 

compared to the counterpart they faced in the first game. It seems like those participants 

were still influenced by the counterpart of the first game.  

The participant response to accent treatment within participants from the same country was 

preserved into the second game. Thus, I conclude that group identity conveyed by accent is 

more salient than group identity conveyed by written information. 
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Figure D: Ethnic identity and ratings (Australian Participants with 95% CI) 

 

 

Figure E: Ethnic identity and Trust (Australian Participants with 95% CI) 
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Figure F: Nationality identity and Ratings (Australian Participants with 95% CI) 

 

 

Figure G: Nationality identity and Trust (Australian Participants with 95% CI) 
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Figure H: Nationality identity and Ratings (Chinese Participants with 95% CI) 

 

 

Figure I: Nationality identity and Trust (Chinese Participants with 95% CI) 
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Figure J: Australian Culture Affiliation and Ratings (Australian Participants with 

95% CI) 

 

Figure K: Australian Culture Affiliation and Trust (Australian Participants with 

95% CI) 
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Figure L: Australian Culture Affiliation and Ratings (Chinese Participants with 

95% CI) 

 

Figure M: Australian Culture Affiliation and Trust (Chinese Participants with 

95% CI) 
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Appendix 3B  

Pre-game Questionnaire 

Q1. Do you know any friends who will/ (have already) participate (d) in one of the sessions? 

1.  Yes     2.  No 

 

Q2. Please choose one the following disciplines to describes your current major 

1. Health and Medicine 

2. Science 

3. Engineering and Computer Science 

4. Business and Economics 

5. Arts and Social Sciences 

6. Law 

7. Others 

 

Q3. What degree are you currently enrolled in? 

1. Bachelor        2. Masters         3.Honour         4.Ph.D. 

 

Q4. What year are you in?  

1. First year   2. Second year    3.Third year     4.Fourth year    5.Above fourth year 

 

Q5. Which one of the following sizes of population best describes the city/village you were in 

when you were at the age of 3? 

1. 1–1000; 2. 1001–10,000; 3. 10,000–100,000; 4. 100,001–1,000,000; 5. 1,000,000–9,000,000   

6. Above 10,000,000; 7. Cannot remember 

 

Q6. Which one of the following sizes of population best describes the city/village you were in 

when you were at the age of 8? 

1. 1–1000; 2. 1001–10,000; 3. 10,000–100,000; 4. 100,001–1,000,000; 5. 1,000,000–9,000,000   

6. Above 10,000,000; 7. Cannot remember 

 

 

Q7. Which one of the following sizes of population best describes the city/village you were in 

when you were at the age of 16? 

1. 1–1000; 2. 1001–10,000; 3. 10,000–100,000; 4. 100,001–1,000,000; 5. 1,000,000–9,000,000   
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6. Above 10,000,000; 7. Cannot remember 

 

Q8. Where did you spend most of your time when you were in your childhood (0–10)? 

1. Urban area             2. Rural area 

 

Q9. Where did you spend most of your time after your childhood (11–now)? 

1. Urban area             2. Rural area 

 

Q10. Where were you born?  

1. Australia      2. China             3. Other countries 

 

Q11. Did you ever live abroad for more than six consecutive months before the age of 8?   

1. Yes   2. No 

 

Q12. Which of the following best describes your ancestry (ethnicity)? 

 

Q13. How old are you? 

 

Q14. How many sisters and brothers do you have? 

 

Q15. Which one of the following options best describes your birth relation to your sibling(s)? 

1. First Born (or the only child)   2.Second born   3.Third born    

4. Fourth or younger but not the youngest   5. youngest child 

 

Q16. Thinking about your mother's education background, which option best describes the type 

of qualifications your mother has 

1. She did not go to school at all    

2. She left school with no qualifications or certificates    

3. She left school with some qualifications and certifications    

4. She gained further qualification or certifications after leaving school (e.g. an apprenticeship) 

5. She gained a university degree or higher 

6. Don’t know 
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Q17. How many close friends do you have? 

(Close Friends: who wouldn’t be reluctant or show the slightest unwillingness to help you even 

on issues they are not very good at)  

 

Q18.How many of your close friends come from a different culture than your own?  

(Close Friends: who wouldn’t be reluctant or show the slightest unwillingness to help you even 

on issues they are not very good at) 

 

Q19. In general, about how often do you get together socially with friends or relatives not living 

with you? 

1. Every day    

2. Several times a week        

3. About once a week   

4. 2 or 3 times a month 

5. About once a month 

6. Once or twice every 3 months 

7. Less often than once every 3 months 

 

Q20. Have you had any paid work in the past 3 weeks? 

1. Yes      2. No 

 

Q21. Regarding your audio reading provided, on a scale of 0 to 10, please rate the voice 

attractiveness:  

(0, not attractive at all; 10, extremely attractive) 

 

Q22. Regarding your audio reading provided, on a scale of 0 to 10, please rate the clarity of 

your recording: 

 (0, not clear at all; 10, extremely clear) 
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Appendix 3C 

Questions after Game 1 

Q1 

Do you think the audio recording of the receiver sounds clear to you? 

1. Not clear at all   2. a little bit confusing   3. reasonable   4. extremely clear, effortless to 

understand 

 

Q2 

On a scale of 0 to 10, please rate the voice attractiveness of your opponent:  

(0 be not attractive at all; 10 be extremely attractive) 

 

Q3 

On a scale of 0 to 10, how confident do you think the receiver is?  

(0 be not confident at all; 10 be extremely confident) 

 

Q4 

On a scale of 0 to 10, how generous do you think the receiver is?  

(0 be extremely mean; 10 be extremely generous) 

 

Q5 

Suppose there is a joint project to be done by two people: 

Are you willing to do it with this receiver?  

1. No, I'd rather find someone else 

2. Not ideal, but will try 

3. Neutral 

4. Yes, I'm happy to cooperate with him 

5. Definitely, it must be an amazing experience 

6. Don’t know 

 

Q6 

Please select the pair of circles that best describes your feelings about your relationship with the 

receiver in this game. (X represents the counterpart paired with you in this game.) 
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Q7 

Suppose a bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much 

does the ball cost?  

 

Q8 

If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to 

make 100 widgets?  

 

Q9 

In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days for 

the patch to cover the entire lake, how long would it take for the patch to cover half of the lake?  

 

Q10 

What is your best guess about the amount this receiver will send back to you? (given your 

decision)  

 

Q11 

Does this receiver remind you any person in your daily life?  

1. Yes, remind me one of my closest friends or relatives 

2. Yes, remind me someone I use to know well 

3. Yes, remind me someone in my neighbourhood/hobby community 

4. Yes, remind me someone I meet in my class 

5. Yes, but only impressions not a particular person 

6. No, cannot associate him with anyone in my life 

 

Q12 

How important is it to you to be classified as a member of the local community where you grew 

up?  
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1. I don't care at all 

2. Not very important, I value the membership in many other social groups more 

3. Neutral 

4. Important, it makes me feel connected with others 

5. Very important, I am proud of being a member in this community 

6. I don't know 

 

Q13 

How important is it to you to be classified as a member of the current neighbourhood 

community?  

1. I don't care at all 

2. Not very important, I value the membership in many other social groups more 

3. Neutral 

4. Important, it makes me feel connected with others 

5. Very important, I am proud of being a member in this community 

6. I don't know 

 

Q14 

How important is it to you to be classified as a member of your ethnic group?  

1. I don't care at all 

2. Not very important, I value the membership in many other social groups more 

3. Neutral 

4. Important, it makes me feel connected with others 

5. Very important, I am proud of being a member in this community 

6. I don't know 

 

Q15 

How important is it to you to be classified as affiliated to the Australian culture?  

1. I don't care at all 

2. Not very important, I value the membership in many other social groups more 

3. Neutral 

4. Important, it makes me feel connected with others 

5. Very important, I am proud of being a member in this community 
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6. I don't know 

 

Q16 

How important is nationality to you? 

1. I don't care at all 

2. Not very important, I value the membership in many other social groups more 

3. Neutral 

4. Important, it makes me feel connected with others 

5. Very important, I am proud of being a member in this community 

6. I don't know 

 

Q17 

On scale 1 to 10, how risk averse you are? (1 means extremely risk loving; 10 means extremely 

risk averse) 

 

Q18 

The first principle for economic policy is to achieve income equality, even sometimes we have 

to scarify efficiency for better equality. 

To what extent do you agree with the statement above?  

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 
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Appendix 3D 

Questions after game 2 

Q1 

Please select the pair of circles that best describes your feelings about your relationship with the 

receiver paired with you in game two. (X represents the counterpart paired with you in this 

game.) 

 

Q2 

What is your best guess about the amount this receiver will send back to you? (Given your 

decision)  

Appendix 3E 

Questions after game 3 

Q1 

What is your best guess on how much the sender paired with you in game three will send to 

you?  

Q2 

Please select the pair of circles that best describes your feeling about your relationship with this 

sender. (X represents the counterpart paired with you in this game.) 

 

Q3 

Suppose we offer you a chance to send your audio recording to this opponent at a cost: 

What will be the maximum amount you are willing to pay? 

(Minimum amount requested, if negative)? 
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I am willing to pay $_____________ at most (in increment of $1 please)  

Appendix 3F 

Questions after game 4 

Q1 

What is your best guess on how much the sender paired with you in game three will send to 

you?  

Q2 

Please select the pair of circles that best describes your feeling about your relationship with this 

sender. (X represents the counterpart paired with you in this game.) 

 

Q3 

Suppose we offer you a chance to send your audio recording to this opponent at a cost: 

What will be the maximum amount you are willing to pay? 

(Minimum amount requested, if negative)? 

I am willing to pay $_____________ at most (in increment of $1 please)  
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Appendix 3G 

 

Initial Contact Email 

 

Dear XXX, 

 

Thanks for your interest to participate in the research. I have attached an information 

sheet for the detailed information about this study. 

 

There are two more steps before you show up and enjoy the game. 

  

 

First, please register yourself in one of the sessions via the 

link:  https://www.eventbrite.com.au/e/research-participation-anu-one-hour-for-25on-

average-tickets-37863295135 

 

  

 

Second, please make 4 separate audio recordings of the following four statements (easy 

to do using your mobile phone). Please make sure you send them to me before your 

session.  

 

 

Statement One: “Hi there, I am paired with you to play this game. I will play the role of 

receiver. Hope you enjoy the game. Good Luck!”    

Statement Two: “Hi there, I am paired with you to play this game. I will play the role 

of sender. Hope you enjoy the game. Good Luck!” 

Statement Three: “Option A will earn you more money than option B” 

Statement Four: “Option B will earn you more money than option A” 

Please follow the exact wording when recording.  

  

 

Some or all of these recordings may be sent to other participants who are paired with 

you in the experiment. However, your identity will not be revealed by these recordings. 

You and the participants who are paired with you will show up in different sessions 

conducted at separate time points. Therefore, no one will be able to infer your identity 

from these recordings.  

 

Hope to see you soon in one of the sessions. 

 

Regards, 

James 

 

 

 

 

 

https://www.eventbrite.com.au/e/research-participation-anu-one-hour-for-25on-average-tickets-37863295135
https://www.eventbrite.com.au/e/research-participation-anu-one-hour-for-25on-average-tickets-37863295135
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Reminder before the sessions 

Hey XXX, 

 

Just a quick reminder. Your research session will begin at XX:XX  tomorrow.  Your 

participant number is X. 

  

 

 

In case I haven't contacted you before: 

 

You can find detailed information about the study in the attached information sheet. 

  

 

Note: 

We need to collect four audio recordings from you before your experimental session. 

Some or all of these recordings may be sent to other participants who are paired with 

you in the experiment. However, your identity will not be revealed by these recordings. 

You and the participants who are paired with you will show up in different sessions 

conducted at separate time points. Therefore, no one will be able to infer your identity 

from these recordings.  

 

Please make 4 separate audio recordings of the following four statements (easy to do 

using your mobile phone). Please send them back to me by replying this email.  

 

 

Statement One: “Hi there, I am paired with you to play this game. I will play the role of 

receiver. Hope you enjoy the game. Good Luck!”    

Statement Two: “Hi there, I am paired with you to play this game. I will play the role 

of sender. Hope you enjoy the game. Good Luck!” 

Statement Three: “Option A will earn you more money than option B” 

Statement Four: “Option B will earn you more money than option A” 

Please follow the exact wording when recording.  

 

 

See you tomorrow 

 

Best, 

James 
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Appendix 3H 

Instructions 

This is an experiment in decision making. There are two types of games you are going 

to play. Both games involve interactions between you and another participant who is 

randomly paired with you. You are going to play different roles in each of the two 

games, as well as playing with different opponents for one of the games. To do so, you 

will be paired with several different participants from separate sessions conducted at 

another time. As such, no one can associate any of your decisions in this experiment 

personally with you. We intentionally do this to keep the anonymity of both you and 

your counterparts.  

 

The whole experiment is divided into two parts depending on the type of game you 

play. At the end of this session, your payoff in one of the games will be randomly 

selected to be paid out in real money. We will conduct a random draw to choose one of 

the two parts of this experiment. Then, an additional random draw will determine which 

particular game within the selected part will be paid out for real. Note that, you do not 

know which game is going to be paid ex-ante, it is in your best interests to act as if each 

of the games is going to be paid for real. Your payoffs in both of the games depend on 

your decision as well as the decision of your opponent. Some of your opponents will 

make their decision during other sessions conducted later. Only after your partners have 

made their decisions will we be able to work out your earnings in this experiment. 

Therefore, the money that you earn will be paid to you within the next seven days, 

privately and in cash. There is an additional document on your desk explaining the 

details of the payoff collection process. Please have a look and feel free to ask if you 

have any questions. You do not have to memorise the process as you can take this 

document away with you at the end of the experiment. 

Are there any questions? 

We ask that you do not talk and please do not use your mobile phone at all during the 

experiment. We would like to keep all of you on the same pace. Please do not proceed 

unless we told you to do so. We will tell you have to proceed to next screen when 

everyone has completed the task on hand. (Please press ‘p’ to proceed to next screen) 

Survey 

The experiment starts with some questions about yourself. Please answer the questions 

on your computer screen. Note that once you confirm your answer in a question by 

pressing enter, you will be shown another question and you cannot access the completed 

questions at any future stages. 

Game One 

You are going to play the investment game in this part of the experiment. In the 

investment game, there are two players. We call them the sender and the receiver, 

respectively. Both the sender and the receiver are endowed with $10 at the beginning of 
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the game. The sender is given a chance to invest using his endowment. The sender can 

decide to invest any amount between $0 and $10 in increments of $1. The amount the 

sender decides to invest will be sent to the computer and the computer will triple the 

invested amount. The computer will then send the tripled amount to the receiver of the 

game. After the tripled amount has reached the receiver, the receiver will have to make 

the decision of how much of the received amount they will send back to the sender. The 

amount sent back to the sender can be from $0 to the full amount received. Note that the 

amount the receiver decides to send back will not be tripled again. After the receiver has 

made his decision, the game ends. The payoffs of this game is determined by the 

amount at hand at the end of game. In particular, the payoff for the sender is given by 

$10 minus any amount invested, plus any amount sent back by the receiver. The payoff 

for the receiver will be $10 plus the amount received from the computer, minus the 

amount sent back to the sender. Note that the above payoff will be paid for real only if 

the relevant game is randomly selected to be paid in real money at the end of this 

session. 

You can find two graphs on your desk explaining the investment game (attached at the 

end of the scrip). Please have a look. 

Any questions? (Please press ‘z’ to proceed to next screen) 

Now we will look at an example of the investment game together. Please make sure you 

understand the examples fully. We will ask you to work through two working examples 

before we play the game.  

Example one: If the sender decides to invest $4, then the computer will triple the $4 

invested by the sender and send $12 to the receiver. Suppose the receiver decides to 

send back $5 to the sender. At the end of this game, the sender will get $10-$4+$5=$11. 

The receiver will get $10+$12-$5=$17.     

Please feel free to ask questions if there are anything unclear about the example and/or 

the investment game. (Please press ‘p’ to proceed to next screen) 

 

A solid understanding of the investment game is crucial to your payoffs. We would like 

you to try your best to work through the working examples independently. Please raise 

your hand if you have any difficulties regarding the working example, your computer 

won’t proceed if the examples are not worked out in the correct way. Please relax and 

wait for other after you have completed both examples. (using ‘up’ and ‘down’ key to 

move between questions and press ‘return’ to confirm your answer) 

 

Two working examples:   

1. Suppose you are the sender and you decide to send $6 to the receiver.  

How much money will the receiver get? 

If the receiver decides to send back $1, what will be your payoffs as a sender in this 

game? What will be the payoff for the receiver? 

2. Suppose a Sender decides to invest $3 and the Receiver decides to return $5 

How much will the receiver receive from the Sender? 
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What will be the final payoffs for the Sender? 

What will be the final payoffs for the Receiver? 

 

Now we will ask you to play the investment game four times. Among four games, you 

will first play the sender 2 times and then play the receiver 2 times. If part one is 

selected to be paid out for real, we will (1) flip a coin to determine which role (sender or 

receiver) to pay you; (2) flip the coin one more time to determine the particular game to 

pay you where you play the selected role. 

Note every time you play the investment game, we will pair you with a different 

participant in another session. That means you are going to play the investment game 

with four different participants in another session conducted at a different point in time. 

Some information about the particular opponent is presented to you on the same page of 

the specific game. Note that no one in this room will ever be your partner in any of the 

investment games you are going to play. We intentionally separate and your partner to 

ensure the anonymity of all the participants. Besides, you are interacting with the 

computers which means we, as researchers, can only associate your decision with the 

participant number you have rather than you, personally.  

 

Any questions? (Please press ‘w’ to proceed to next screen) 

 

Investment game 1 to investment game 2 

You will play the role of sender in investment game 1 to investment game 2. The game 

screen contains information of your opponent in that particular game. There is a 

message from the receiver, some are audio messages. You can press ‘p’ to reveal the 

message from your opponent.  

There is an example of how your game as a sender will look. Please have a look. 

Example of the decision interface for the sender: 

Investment Game example 

 

You have $10 at your disposal 

 

The receiver: 

Country of Birth:              Gender:  

 

 

Press `p’ to reveal the message from the receiver 

 

Your decision: 

I decide to send $_____to the receiver (in increment of $1) 

 

 

Any questions? (Press ‘return’ to proceed) 
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Now we will do investment game1. After you made your decision in Game 1, please 

complete the questions until you hit the screen indication the end of Game 1. Please put 

your earphone on for the audio recordings from your opponent 

(Press ‘return’ to start Investment Game one) 

 

 

Thanks for your cooperation. We will continue to do investment 2. Reminder, you are 

the sender in game 2. Please complete the questions until you hit the screen indication 

the end of Game 2. 

Any questions? (Please press ‘f1’ to proceed) 

Please make your decisions. 

 

(Press ‘return’ to start Investment Game Two) 

 

Investment game 3 to investment game 4 

You will play the role of receiver in investment game 3 and investment game 4. The 

information of the senders who are paired with you is shown on the page. Some of your 

opponents will make their decisions in later sessions, it is not yet known how much they 

will send to you. Therefore, you need to state the amount that you want to return to the 

sender for each conceivable amount received. Once the sender decides how much to 

send to you, your decision to the relevant amount received will determine the payoff for 

you and your opponent in the particular game. As you do not know how much the 

sender is going to send to you, you should state your decisions as if every conceivable 

amount received will be played out for real. Please look at the example game on your 

screen. 

Any questions?  (press ‘p’ to proceed) 

 

 

 

Example of the decision interface for the Receivers: 
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Investment Game  

 

The sender: 

Gender:                                  Country of Birth:         

 

 

 

Message from the sender: “XXXXXXX”” 

 

Your decision: 

The sender sends out of $10 You receive Amount you want to return 

$0 $0 $0 

$1 $3  

$2 $6  

$3 $9  

$4 $12  

$5 $15  

$6 $18  

$7 $21  

$8 $24  

$9 $27  

$10 $30  

  

(Please fill out all the blanks in the above table) 

 

Any Questions?  

(Please press ‘w’ to proceed) 

 

Now you can make your decision in investment game 3. After you made your decision 

in game 3, please complete the questions until you hit the screen indication the end of 

Game 3. 

 (Press ‘return’ to start Investment Game3) 

 

Thanks for your cooperation. We will continue to do investment 4. Reminder, you are 

the receiver in game 4. Please complete the questions until you hit the screen indication 

the end of Game 4. 

Any questions? (Please press ‘w’ to proceed) 

Please make your decisions. 

 

Choose the game to be paid for 

This is the end of Part One. If this part is chosen to be paid at the end of the game, one 

of the 4 games you played will be randomly selected as the payment game.  
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Now we give you a bit more control over your payments. For each role you played, you 

can choice which one of the games you would like to be paid for if the relevant role is 

randomly selected to be paid. That is, we ask you to make the following two decisions. 

Note that if you choose option 3 (randomly determine for both questions, it is equivalent 

to random chosen one of the 4 games in part one to be paid.) 

Which game you would like to be paid for if the role of sender is chosen to be paid? 

1. Game One (Opponent with audio message) 

2. Game Two (Opponent with written message) 

3. Randomly choose one for me 

 

Which game you would like to be paid for if the role of receiver is chosen to be paid? 

1. Game Three  

2. Game Four (Unknown Opponent)  

3. Randomly choose one for me 

 

   

 

Part Two 

Part Two is a short decision-making game. There are two roles: Player A and Player B, 

in the game. You will play the game twice, first time as Player B, and the second time 

as Player A. Your opponent in the first game is different to your opponent in the second 

game. In other words, you will be paired with two participants in another experimental 

session to play this game twice. Neither you nor your opponents will ever know the 

identity of the other. If this game is chosen to be paid, Player B’s decision will 

determine the money payoffs for both Player A and Player B. (press ‘return’ to proceed) 

Game 1(Instruction for Player B): 

You will play the role of Player B first.  Two possible monetary payments are available 

to you and your counterpart. The payments depend on the option chosen by you. We 

showed the two payment options to your counterpart. The only information you will 

have is the message your counterpart sends to you.  

There are two possible messages could be sent: 

Message 1: "Option A will earn you more money than option B."  

Message 2: "Option B will earn you more money than option A."  

May also send an audio message 

You will choose either option A or option B once shown the message. 

Your choice will determine the payments in this game. You will never know what sums 

were actually offered in the option not chosen (that is, if the message sent by your 

counterpart was true or not). Moreover, you will never know the sums your counterpart 

could be paid with the other option. We will pay the two of you according to the choice 

you make.  

Any Questions? (press ‘return’ to make your decision) 
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(Press ‘return’ to start Game Two (when you ready)) 

 

Your counterpart decided to send you this message (please listen to the audio). 

We now ask you to choose either option A or option B.  

I choose (please circle one):  

Option A  

Option B 

 

Game 2 (Instruction for Player A): 

Now you will play the role of Player A. Note that you are paired with a different 

participant than the player A in Game 1. Also note that the two options may be named 

differently in Game 1 where you played the role of Player B.  Two possible monetary 

payments are available to you and your counterpart.  

The two payment options are:  

Option A: $10 to you and $15 to the other student  

Option B: $15 to you and $10 to the other student  

 

The choice rests with your counterpart (Player B) who will have to choose either option 

A or option B. The only information your counterpart will have is information sent by 

you in a message. That is, he or she will not know the monetary payments associated 

with each choice.  

 

You will choose one of the following two possible messages, which you will send to 

your counterpart:  

Message 1: "Option A will earn you more money than option B."  

Message 2: "Option B will earn you more money than option A."  

Once you decide which message to send. You can choose either to send it by voice 

message or by written message. (press ‘return’ to continue) 

 

If you choose to send it out by voice message, you also have to tell us what the 

maximum amount you are willing to pay for sending the message by voice. After your 

decision, the computer will randomly draw a number R. if your willingness to pay is 

larger or equal to R, we will deduct the amount you specified for your willingness to 

pay from your payoff and send your voice recording to your opponent. If your 

willingness to pay is smaller than R, nothing will be charged but we will send your 

message out by text.  
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Any questions?  

To repeat, your counterpart's choice will determine the payments in the experiment. 

However, your counterpart will never know what sums were actually offered in the 

option not chosen (that is, he or she will never know whether your message was true or 

not). Moreover, he or she will never know the sums to be paid to you according to the 

different options. We will pay the two of you according to the choice made by your 

counterpart.  

(Press ‘return’ to start the last game. Please follow the program in your computer to 

complete your decision) 

 

  

 

Random Draw (I have prepared box and blank papers for the draw) 

First determine which part to draw the real payment game from. 

Then draw the specific game (role). 

 Draw the specific game in Part One is needed. 

 

The End
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Chapter 5 Conclusions 
 

The three empirical studies in this thesis use both panel survey data and data from 

laboratory experiments to investigate three distinctive topics that may potentially result 

in labour market exclusions. The results of the three chapters also illustrates the merits 

and limitations of both sources of data. The survey study enables researchers to work on 

outcome variables that have direct real-life relevance. However, the identification for the 

causal relation of the union effect in Chapter 2, which uses survey data, is not perfect. On 

the other hand, the two laboratory experiments provide robust causal inferences, but the 

outcome variables are not directly relevant to labour market observations. Researchers 

can learn unique insights from both sources of data. While survey data outlines the pattern 

in the market, experimental data can focus on more fundamental factors which potentially 

translate into various market outcomes. Therefore, the two sources of data are 

complements rather than substitutes for labour economists, as demonstrated by the key 

results, limitations, and extensions of the presented empirical studies.     

 

Exploiting a wide range of new information from the individual-level RUMiC panel 

survey, Chapter 2 portrays a positive role of the only trade union in China in helping the 

disadvantageous group of rural-to-urban migrant workers. The results suggest that the All 

China Federation of Trade Unions (ACFT) improves the welfare of migrant workers in 

two levels. Migrants who are not union-member but working at unionised workplaces 

benefit from better social insurance entitlements and more valuable fringe benefits 

received. In addition to social insurance and fringe benefits, migrant workers who are 

union members in unionised workplaces also receive higher incomes. When comparing 

union members with non-members, there is a premium for union member in all measures 

of welfare, especially in incomes. 

 

The major limitation of the trade union study is the untestable assumption required to 

guarantee that union status of the workers causes the observed remuneration differentials. 

The second chapter employs the individual-fixed effect model to address the self-



 
 

 

196 

selection bias in union status, but with an untestable assumption that unobserved time-

varying factors do not determine union status and worker’s welfare at the same time. 

Therefore, while Chapter 2 presents’ rich insights of the trade union in Chinese labour 

markets, the results are not immune from the criticism of being unable to argue causality 

definitely. Causal relationship is crucial for any policy suggestions. Policies based on 

correlation relations may have no effects or even opposite effects. Nonethless, they 

provide a useful summary of patterns in the data that will inform future research on this 

topic.     

 

The trade union study can be extended to field experiments where the causality can be 

clearly identified. One potential experiment is to randomly inform a subgroup of migrant 

workers about the benefits of workplace union and the benefits of being a union member. 

Workers with the information are more likely to become union members or even push 

workplace to form unions. Because the information itself will hardly make any 

differences in the welfare of the informed workers, any welfare differences between the 

informed workers and uninformed workers must come through the higher likelihood of 

being unionised. Therefore, further experiments based on the panel survey study might 

help us to understand the survey findings better. 

 

The third chapter randomly introduces student participants to wealth scarcity by a 

negative wealth shock in experimental wealth and a planning task. Participants with 

wealth scarcity performed better in the ensuing manual task but were less creative in 

listing unusual uses of a hat. Impaired creativity comes from a narrowly focused mindset 

and the impairment seems to decay over time. However, in practice, the most commonly 

used incentive for creativity is the conditional financial rewards for workers’ creative 

performance. The conditional payment is likely to expose the creative worker to financial 

scarcity during the creation process, either in the form of experienced scarcity or the threat 

of future scarcity. The findings in Chapter 3 thus seems to be inconsistent with the daily 

practice of employers in stimulating the creative performance of their workers.   
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Two factors are potentially important to reconcile our experimental results with practice. 

First, other studies have shown that workers’ experiences in the creative task can 

determine the effectiveness of financial incentives. While Chapter 3 focused on student 

subjects who are inexperienced in our creative task, workers in the creative industry 

should be experienced with their job. Second, I also found some inclusive evidence that 

the detrimental effects of scarcity on creativity may be time-decaying. Given the 

relatively short time spread of our experiment, the negative effect may fade away in 

practice after the initial inducement of scarcity. Therefore, future research might focus on 

how experiences interplay with the harmful effect of scarcity on creativity. Moreover, 

more carefully designed experiments can answer whether the harmful effects of scarcity 

on creativity fade away with time.        

 

The fourth chapter randomly exposes student participants to the prepared Chinese accent 

and the Australian accent before they make a decision in a trust game interacting with the 

speaker. Both Australian participants and Chinese participants in this laboratory 

experiment give lower ratings in personal attributes to speakers with a Chinese accent 

when compared to speakers with an Australian accent. Chinese participants also show a 

lower trust level toward partners with the Chinese accent compared to the Australian 

accent. The mistrust of speakers with a Chinese accent among Chinese participants is 

driven by a group of Chinese participants who do not regard their ethnicity as important.  

 

The study not only introduces, for the first time, vocal tags in the study of discriminations 

but also produces the surprising finding that a subgroup of Chinese participants mistrust 

Chinese accent. Whether this intra-group discrimination is limited to accent or extends to 

other visual tags is an important question that could help us understand intra-group 

discrimination better. Besides, the accent experiment reported in Chapter 4 requires the 

two voice recordings to be identical except being delivered in different accents. While the 

current experiment took special procedures to make the two recordings as similar to each 

other as possible, there are new IT technologies in linguistic studies that construct 

identical audio files, except for one designed dimension. Therefore, future research may 

use the new technology to produce more robust identification of the accent effect. 
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Moreover, limited by sample size, Chapter 4 avoids the complication of gender in 

identifying the effect of accent on trust. It would also be interesting to explore whether 

and how gender twists the trust differences between two accents in future work. 

In sum, this thesis covers a range of topics in behavioural labour economics. By using 

both traditional panel survey data and experimental data, this thesis contributes to labour 

economics and cognate disciplines by bringing in new dimensions of interest and opening 

up new topics to be explored. I hope in future work to investigate these further.     
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