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Abstract 
This paper studies the contribution behavior and cooperation of subjects in different immigration 
situations via a dynamic public good game. This dynamic environment, in which a subject’s income at 
the end of the decision will become an endowment for the next decision, also offers an opportunity to 
study growth as measured by group income and inequality via the Gini coefficient. Overall, 
contribution does not converge to zero, nor does it decrease over time, and subjects are very 
contributive in nature. The best scenario to boost contributions among subjects is when immigrants 
reduce a subject’s income in the current period, but promise to increase growth in the future. In all 
treatments, inequality significantly increases over time for the unsuccessful group (below the median 
group income), while the successful group (above the median group income) mostly has lower 
inequality with a constant, or slightly increasing, trend. There is a positive relationship between 
growth and inequality in the treatment where immigrants have no impact on subjects’ income, and also 
where immigrants reduce subjects’ income without future promise. This positive relationship implies 
that the group growth can be achieved only with an increase in inequality (or less cooperation between 
subjects). However, a slightly negative relationship occurs in the scenario where the immigrants 
reduce subjects’ income in the current period, but promise to increase growth in the future. This 
negative relationship implies that group growth can be achieved without any inequality (or more 
cooperation between subjects). The overall findings in this paper provide insights into the contribution 
behavior and cooperation of subjects, when considering the different economic impacts of immigrants 
in their society.  
 

 
 
 
 
 
 
 
 
Keywords:  Public good game, experiment, immigrants, contribution behavior, 

cooperation, growth, inequality, Swedish citizen 



iii 
 

Table of Contents 
 
1. Introduction ...................................................................................................................1 
1.1 Background .....................................................................................................................1 
1.2 Problem ...........................................................................................................................2 
1.3 Purpose ...........................................................................................................................2 
1.4 Methods ..........................................................................................................................2 
1.5 Limitations and delimitations ..........................................................................................3 
1.6 Disposition ......................................................................................................................4 
2. Theoretical Background and Literature Review ..........................................................5 
2.1 Public good game ............................................................................................................5 
2.2 Income inequality and growth in the dynamic public good games ....................................8 
2.3 Immigrant and growth of host society ............................................................................ 10 
3. Methodology ................................................................................................................ 13 
3.1 Experimental Design ..................................................................................................... 13 
3.2 Contribution, Growth and Inequality Measurement ....................................................... 16 
3.3 Pilot study ..................................................................................................................... 19 
3.4 Sample selection ............................................................................................................ 19 
3.5 Hypotheses .................................................................................................................... 21 
4. Experiment results and analysis ................................................................................. 24 
4.1 Descriptive data summary ............................................................................................. 24 
4.2 Experiment results and analysis on contribution behavior .............................................. 24 
4.3 Experiment results and analysis on growth and inequality ............................................. 32 
5. Conclusion and Discussion .......................................................................................... 39 
References ........................................................................................................................... 41 
APPENDIX A: Additional information for immigration situation in Sweden.................. 43 
APPENDIX B: Experimental instructions and questionnaires ........................................ 45 
APPENDIX C: Supplementary results and statistic tables ............................................... 63 
APPENDIX D: Additional results and analysis ................................................................ 71 
 



1 
 

1. Introduction  
1.1 Background 
Migration is not a new phenomenon as it has been a part of human history since ancient times. People 
move from one continent to another for certain reasons such as refuge from war, the search for 
economic opportunity, or reunions with family. Migration can be either temporary or permanent. The 
Oxford Dictionary defines a person who migrates to live permanently in a foreign country as an 
immigrant. This paper adopts this definition and thus any individual who has migrated from their 
homeland to another country with the intention to stay for a long period of time (regardless of the 
purpose), shall be referred to as an immigrant throughout.  
In the last few decades, even though migration has become more restrictive due to each country’s laws 
and economic concerns, migration into Sweden – a highly developed country regarded as a safe haven 
– continues to rise. The population statistics1 from the Official Site of Sweden (2016)2, as illustrated in 
Figure A1 of Appendix A, display an increasing trend of immigration during the last 50 years. 
Furthermore, the number of immigrants has even exceeded the number of births in Sweden since 
2013. Historical facts from the Official Site of Sweden also indicate 3 main situations which 
significantly boosted the population of immigrants in Sweden: (1) post-World War II immigration 
from 1940 to 1979, (2) the rise of asylum seekers due to global military unrest3 from 1980 until the 
present, and (3) European immigration resulting from the Schengen Co-operation of 2001. In addition, 
the recent Syrian war has caused an influx of Syrian immigrants into Sweden, starting in 2013. 
According to the Migration Board of Sweden, the number of permits granted to individuals for the 
purpose of seeking asylum and family unification has also had an increasing trend over the last 10 
years (Figure A2 of Appendix A), since the image of an open and tolerant country has attracted more 
applications from asylum seekers. 
In 2016, the Official Site of Sweden illustrated the reasons for immigration over the period of  
2010 - 2015 in a pie chart as shown in Figure A3 of Appendix A. In summary, 32 percent of 
immigrants sought family unification, while another 20 percent were seeking asylum4. Internal 
migration within the European Union or the European Economic Area accounted for 18 percent of 
                                                
1 The population statistics include people who are registered in the country. Asylum seekers and any individual 
with valid residence permit of at least 12 months, or with right of residence in Sweden, will be included in the 
population statistics. 
2 The official site is available at https://sweden.se/migration/#1980  
3 Examples of war zones which have caused an influx of asylum seekers include the Iraq and Iran wars from 
1980 to 1988, Yugoslavian ethnic cleansing wars during the 1990s, and the Lebanon and Syrian war of 1982. 
There were also inflows from military unrest, rather than war, from around the globe to Sweden, such as those 
fleeing Augusto Pinochet’s dictatorship in Chile.   
4 Any refugee without a permit was not recorded in the population statistics.  
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total immigration. The remaining 30 percent was made up of other reasons such as work, studies, or 
returning Swedes. These percentages imply that immigrants to Sweden are of various ethnicities and 
races, hold different levels of education, and make up a large range of demographics, while asylum 
seekers are only a part of all immigrants into Sweden. 
1.2 Problem 
The influx of immigrants has led to many controversial situations for Swedish citizens, since 
immigration has a noticeable impact on its host society. These impacts include, but are not limited to, 
substantial expenditure5 on the immigrants’ programme, safety concerns of native citizens and scarcer 
resources from demand shock6. On the other hand, some Swedish citizens claim that immigrants may 
not significantly impact their livelihood, or could even increase the economic growth of their society. 
To understand the mindset of Swedes regarding the immigration situation, a lot of research has been 
conducted, such as the study of attitudes towards immigrants (Facchini & Mayda 2009, Akrami et al. 
2010), and the study of the integration of immigrants in Sweden (Wiesbrock 2011). However, almost 
no experimental economics has been employed to study Swedish citizens' behavior in this immigration 
situation, and thus this paper has taken the opportunity to study the contribution behavior and the 
cooperation, both in a normal situation and an immigration situation. Questions on the change in 
contribution behavior and cooperation of the experimental subjects when immigrants emerge and 
provide various economic outcomes to a host society will be studied in this paper. 
1.3 Purpose 
The general intent of this experimental study is to understand the contribution behavior of subjects, 
who are Swedish citizens, under different economic outcomes resulting from an immigration situation. 
These possible outcomes are: immigrants (1) have no impact on the income of subjects, (2) reduce the 
potential income of subjects during their stay, or (3) firstly reduce the potential income of subjects, but 
then increase the growth of the society in the future. In addition, the sub-purpose of this paper is to 
address the progress, as well as relationship, between inequality and growth within a group of subjects 
via an experimental approach. The findings in this paper provide insight into contribution behavior 
and cooperation of subjects (who are Swedish citizens) under different immigration situations, which 
may help the government or related authorities in implementing a policy or scheme within Sweden.   
                                                
5 Solid evidence of this can be found in the planned budget of 21 billion SEK in the expenditure category for 
equality and the establishment of newly arrived immigrants, according to the Government Office’s website 
(Ministry of Finance 2015). This planned budget was higher than the previous year’s by 5 billion SEK, due to 
greater spending on economic compensation to municipalities, and on introduction benefits. It should be 
emphasized that the fiscal budget of welfare state like Sweden is mainly based on taxes collected from Swedish 
citizens. Thus, the government expenditure on immigrants is regarded as an opportunity cost, since these 
expenditures could be utilized on other purposes to benefit the society. 
6 For example, the Official Site of Sweden (2016) states that housing has become scarcer due to high demand 
from immigrants in recent years.  
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1.4 Methods 
The methodology used in this paper is a public good game, a type of experimental economics which 
acts as a standard model to study social dilemmas. The dynamic interdependencies public good game 
will help address the contribution behavior of subjects via their decision making in each period.  
In the experimental design, a group of 4 participants (referred to as subjects throughout this paper) 
makes a series of decisions to allot their in-game currency (tokens) into private accounts and public 
accounts. Their decisions influence each subject’s income as measured by tokens, and also result in 
heterogeneous income distribution within the group. The scenario setting of a public good game in this 
paper was amended from the original model to better imitate a potential real-world scenario as much 
as possible, so as to allow effective study on contribution behavior. Also, this experiment is regarded 
as quantitative research since the results from each decision generates numerical data, which is 
immediately usable. 
To collect the data for analysis, the experiments were held from the 6th to the 15th May, 2016. Subjects 
were Swedish citizens in Karlstad city. Subjects in the experiment were selected based on a two-stage 
sampling method: a convenience sampling method, and a simple random sampling method. The first 
stage was involved with location selection, while the second stage was directly involved with 
recruitment of participants. There were a total of 96 participants recruited from Karlstad University 
and Tingvalla High School. In the statistical analysis, one-sample t-tests, two-sample t-tests and 
Spearman’s rank correlations were employed for data testing, with a 5-percent significance level.  
1.5 Limitations and delimitations 
Even though this study was carefully prepared to align with a standard experiment, the following 
limitations and shortcomings should be noted: Firstly, since the author is not a local citizen and had 
only a short period of time in Sweden, the experiment was done in a faster-than-ideal window. Also, 
the author handled the experiment without any source of funding. Both time and budgetary constraints 
resulted in a small sample size in each treatment. Furthermore, language and cultural barriers could 
also be considered hindrances when accessing various groups of participants, for instance 
businessmen, state officers, or regular service staff. The target participants were therefore the most 
accessible group available: students and teachers from a school and a university. In addition, a general 
public good game should be held in a single, large session with many participants to ensure sufficient 
randomization, but the limitations in this study forced the experiment to be held in many, smaller 
sessions instead. The author acknowledged this risk, and sought participants based on a random basis 
i.e., participants with identical backgrounds had to undergo different treatments to minimize errors or 
biases.  
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Due to these limitations, the scope of this study had to be carefully determined. Firstly, the 
experiments were conducted at 2 specific locations: Karlstad University, and Tingvalla High School. 
Both locations offered enough public space and granted permission to hold the experiment in their 
area. Furthermore, even though the key variable in this paper is immigrants, this term was not 
mentioned during the experiment at all. It should be reminded that the experiment was held during the 
so-called ‘refugee crisis’7 in Sweden. While the term 'immigrants' is mostly used in many publications, 
it wasn't during the experiment since the emotional bias – either positive or negative – of subjects 
towards immigrants from these publications might have resulted in irrational decision making.  
Due to this concern, a neutral framing was applied by amending the term ‘immigrants’ to ‘a person 
from another society who has now joined your society’8.  
1.6 Disposition 
The organization of this paper is in 5 main chapters. The first chapter here is an introduction.  
In Chapter 2, the theoretical background and related literature will be presented to provide linkage 
between past literature and the methodology used. Chapter 3 is the methodology part, which contains 
the experimental design, growth and inequality measurement method, pilot study, and a summary of 
the hypotheses. In Chapter 4, the experimental results are discussed and analyzed based on the 
hypotheses. In the last chapter, the overall study will be concluded, and a discussion on potential 
further study and potential improvements from this paper will be noted. Aside from these 5 main 
chapters, the authors and organizations referred to in this paper are listed in the references section, and 
any additional figures and tables, as well as experimental instructions, are provided in the appendix of 
this paper. 
  

                                                
7 A projected 190,000 Syrian refugees - 2 percent of the total Swedish population - fled from wars in their 
homeland to Sweden in 2016. Incidences of crime by refugees and asylum seekers have drastically increased 
over last few years. Many Swedish citizens now hold feelings of xenophobia, according to information available 
at: http://www.express.co.uk/news/world/644315/Sweden-migrant-crisis-refugee-asylum-seekers-Alexandra-
Mezher-breaking-point  
8 The new term used for neutral framing is the definition of the term ‘immigrant’  
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2. Theoretical Background and Literature Review 
Researchers have conducted numerous research studies about immigrants in various areas9. However, 
besides questionnaires and historical data, no economic experiments have been employed to study this 
topic before. Thus, before designing an experiment in this new area, it is important to review the 
related literature to understand the foundation of experimental design in this paper. This section is 
composed of 3 parts: 1) literature review for public good games, 2) literature review for income 
inequality and growth in the dynamic public good game, and 3) literature review for immigrants and 
the growth of the host society. 
2.1 Public good game    
The public good game is the standard economic experiment used to study an individual’s behavior and 
decision-making in social dilemma situations across disciplines. In the general design (Ledyard 1995), 
subjects – the reference for participants in the experiment throughout this paper – will independently 
and secretly choose an amount of tokens – the in-game currency for the public good game – to place 
in the private pot and the public pot. The tokens placed in the public pot will be multiplied by a certain 
factor, and the payoff from the public pot is divided equally to all subjects in the experiment. The 
tokens placed in private pots will remain the same during the experiment. The wealth of the group (as 
measured by the amount of tokens) is maximized when all subjects allocate their entire token 
collection into the public pot. The public pot in the experiment imitates the concept of public goods in 
a society, since the attributes of public goods are non-excludable and non-rivalrous; in other words, 
everyone can gain benefits from the public goods regardless of how much they contribute. Public good 
games therefore provide insights into contribution behavior and the cooperation of subjects. 
The prominent feature of a public good game is its flexibility in framing real-life situations into an 
experiment to study subjects’ behaviors and decision-making. Ledyard (1995) praised this type of 
experiment in his book as it offered many opportunities for imaginative work and experimental design. 
Based on past literature, public good games have been used to study many social dilemmas; for 
example: the cooperation in a society under different circumstances (Keser and Van Winden 2000, 
Rege and Telle 2004, and Capraro 2013), the organizing of groups for collective action to optimize 
contribution in the public goods (Dawes et al. 1986), the enforcement of contribution via punishment 
(Gaechter et al. 2014, Fehr and Gachter 1999), the free rider in society (Marwell and Ames 1981, 

                                                
9 For example, Facchini and Mayda (2009) used the results from the questionnaire survey of the International 
Social Survey Programme together with a computerized technique to study the individual attitudes towards 
immigrants in a welfare state focusing on high-income countries only. Akrami et al. (2010) also studied the 
attitudes towards immigrants in Sweden using the questionnaire with the Classical and Modern Racial Prejudice 
scale as a tool to collect data. Another example (Wiesbrock 2011) was a study of Sweden’s immigrant 
integration policy using a statistical analysis tool. 
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Andreoni 1988), and inequality in the public good provision (Buckley and Croson 2006, Anderson et 
al. 2008, Sadrieh and Verbon 2006). 
The public good game offered various options in the scenario setting. It can be a one-shot experiment 
where subjects make decisions only once (e.g. Rege and Telle 2004), or a repeated game where 
subjects make repetitive decisions (e.g. Keser and Van Winden 2000, Gaechter et al. 2014). The 
number of subjects per experiment can vary from 2 participants to more than 10 participants, while the 
initial endowment and multiplier factor depend on the design of each experiment. The similarity of 
many public good game is the conversion of in-game tokens into real cash in order to ensure realistic 
decision making by subjects. 
Generally, the result of repeated public good game is the Nash equilibrium10: a situation of decayed 
cooperation where subjects of the experiment did not contribute in the public pot at all (e.g. Ledyard 
1995). Subjects that do not contribute to the public pot are normally referred to as “free riders”. 
However, a positive contribution can be maintained in a repeated public good game if the 
experimental design supports the likelihood of cooperation (e.g. Andreoni 1988, Gaechter et al. 2014, 
Fehr and Gachter 1999); thus, the design of public good games plays a crucial role in influencing the 
result. In order to design a public good game, the research reviewed the following literature in detail to 
provide guidelines for the experimental design part: Keser and Van Winden (2000), Rege and Telle 
(2004), Gaechter et al. (2014), and Charness et al. (2012). 
The first piece of literature by Keser and Van Winden (2000) studied conditional cooperation and 
voluntary contribution by setting a group of 4 subjects to undergo 25 repetitions of a public good game 
in both partner and stranger sessions. In the partner session, each subject remained in the same group 
during the 25 repetitions. In the stranger session, each subject was reassigned into a new group for 
every repetition. Dissimilar to the general design, the private pot in this study yielded a rate of return 
greater than one. In summary, there were significantly more free riders and less cooperation in the 
stranger session than in the partner session, while the aggregated contribution of the partner session 
was also more than the stranger session. 
In Rege and Telle’s experiment (2004), there were 2 treatment effects introduced: indirect social 
approval and associative framing. The indirect social approval effect provided an scenario of 
anonymity where each subject in the first treatment group secretly put their contribution in the public 
pot, while each subject in the second treatment group had to show the amount of their contribution in 
                                                
10 The Nash equilibrium is a non-cooperative solution in the game theory. Its concept assumes that each subject 
knows the equilibrium strategies of another subject and no subject can benefit from changing his/her strategy.  
In public good game, the Nash equilibrium occurs when all subjects believe that other subjects will not 
contribute in public pot and the best strategy to avoid losing money is to keep all money in private pot. As a 
result, this non-cooperative situation leads to no contribution in the public pot at all.  
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the public pot to other subjects. For associative framing, the public good game for subjects in the first 
treatment group was framed with the language that created an environment of community and each 
subject was part of this community, whereas another group of subjects was not framed. The 
conclusion of this research proved that anonymity reduced contribution, but the framing of a 
community environment increased contribution. 
Another study by Gaechter et al. (2014) exhibited growth and equality in a public good game. The 
experimental design in this literature was unique, since the subjects encountered dynamic 
interdependencies, i.e., the subjects stayed in the same group for the repeated public good game and 
the outcome from current period was the endowment of the next period. In the standard design, these 
intertemporal effects were avoided by giving new endowments to the subjects every period. The 
design of dynamic interdependencies in the public good game then allowed the researchers to study 
growth and inequality from the subjects’ tokens in each period. The high contribution in this period 
would lead to greater wealth in the next period that implied growth, while the heterogeneity in 
contribution in the current period would result in inequality of endowment in the beginning of the next 
period. Growth was measured by comparing the group income, or the sum of all subjects' endowment, 
between the period. Inequality was measured by the Gini coefficient as defined by Deaton (1997). 
Gaechter et al.’s experiment (2014) matched 4 subjects to form a group. Each subject had 20 tokens as 
initial endowment and made 10 repetitive decisions. There were two treatments: treatment with the 
possibility to punish and treatment without the possibility to punish. The possibility of punishment 
allowed each subject to use their own endowment to punish the subject that contributed nothing to the 
public pot (or the free rider). The results from this literature showed that the repeated public good 
game might not always result in the Nash equilibrium; on the contrary, the experimental evidence 
showed a positive contribution in both treatments in every repetition. In summary, a very contributive 
group can achieve high growth and maintain low inequality; however, a less contributive group can 
achieve high growth only with greater inequality. 
Another key design in the public good game applied the question of whether subjects should encounter 
single treatment or multi-treatments. Charness et al. (2012) defined the experimental design that each 
subject was exposed to more than one treatment as within-subject design. This type of design allowed 
researchers to study a change in each subject’s behavior when the scenario of the experiment changed; 
however, it would be effective as long as the independence of treatment remained. In case each subject 
was exposed to only one treatment, it was referred to as between-subject design. To compare 
behavioral changes of each subject, it was required that the treatments must be randomly assigned to 
each experimental group. Charness et al. (2012) concluded that between-subject design was more 
conservative in nature and could reduce the risk that subjects learned about the focal objectives or 
carry over-emotional responses into future repetitive treatments. 
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In summary, these pieces of literature offer key indications for the experimental design part. It was 
important to make a clear decision whether the experiment would be a one-shot game or repeated 
game, anonymous contribution or exposed contribution, framed scenario or normal scenario, dynamic 
interdependencies or new endowment every period, and within-subject design or between-subject 
design. Furthermore, the number of subjects in each experimental group, amount of initial endowment, 
and a multiplier factor were also key concerns to create an effective experiment. 
Since the experiment in this paper was greatly influenced by the concept of growth and equality in 
public good games, the basic experimental design was mainly based on the literature by Gaechter et al. 
(2014), i.e., 4 subjects per group, multiplier factor of 1.5 and initial endowment of 20 tokens. In 
addition, the study about social dilemmas required an imitation of a real situation to produce the most 
effective results; thus, the choice for experimental design can be concluded as follows: Aligning with a 
real-life scenario, the experiment should be a repeated game with dynamic interdependencies and the 
contribution of each subject should be anonymous. To study behavior in social dilemmas, a framing 
environment was chosen as a crucial method to create an image of society in subjects’ minds. Lastly, 
since all literature related to public good games reviewed in this part used the between-subject design, 
the experimental design in this paper should follow suit. 
2.2 Income inequality and growth in the dynamic public good game 
In general, income inequality refers to an unequal distribution of income among individuals in the 
group or society at a period of time. Many studies in the modern era (e.g. Forbes 2000, OECD 2014) 
reported a significantly negative relationship between inequality and the growth of society. Supporting 
this finding, Putnam (2000) explained in his book that inequality lowered the possibility of 
cooperation among individuals in the society; thus, it resulted in the society’s failure. Aside from the 
above non-experimental literature, several researchers (e.g. Buckley and Croson 2006, Sadrieh and 
Verbon 2006, Anderson et al. 2008, Gaechter et al. 2014) studied income inequality and growth in an 
experimental approach with a dynamic public good game to understand the influence of heterogeneous 
income, or inequality, on a group’s growth and contribution behavior. These 4 pieces of literature with 
experimental approach will be discussed in this section.  
To measure growth, all 4 pieces of literature regarded the amount of tokens as income accumulation 
and growth was calculated from an accumulation of each subject’s tokens in comparison to the initial 
endowment. For inequality measurement, the Gini coefficient was used by Sadrieh and Verbon’s study 
(2006) as well as Gaechter et al. (2014) to determine the level of a group’s inequality in a public good 
game. Based on Corrado Gini’s book written in 1912, there were various formulations of the Gini 
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Index11 (Ceriani and Verme 2012) to determine income distribution in the society with different levels 
of population; however, the Gini coefficient as derived from Lorenz curve (Lorenz 1905) seemed to be 
the most appropriate inequality measurement (e.g. Gaechter et al. 2014 and Deaton 1997) for the small 
and specific population. On the other hand, Buckley and Croson (2006) and Anderson et al. (2008) did 
not use any inequality measurement in their study, but referred to unequal distribution of initial tokens 
or participant fees as inequality instead.  
Buckley and Croson (2006) designed an experiment with 4 subjects per group with the scenario of 
income inequality at the beginning of the experiment; i.e., 2 subjects had initial endowment of 25 
tokens and 2 other subjects had an initial endowment of 50 tokens. Each subject also needed to expose 
the amount of initial endowment to other subjects before the experiment began. Thus, the inequality 
was acknowledged by all subjects before the game. There were a total of 9 groups undergoing 10 
repetitions per group. Their findings showed that even though the contribution trend had a negative 
slope over time, the subjects with lower income contributed approximately the same absolute amount 
of tokens, which was more contributive in terms of percentage to the public pot. This was in 
opposition to the general belief that inequality lead to less contribution. In conclusion, Buckley and 
Croson (2006) discussed this inverse result that the subjects in their experiment were not averse to 
inequality per se; on the contrary, they believed in a fair share structure of public goods. 
In Sadrieh and Verbon’s study (2006), a group of 3 subjects encountered 5 repetitions in a dynamic 
public good game. The total initial endowment per group was 300 tokens; however, the distribution of 
the initial endowment for each subject depended on the scenario of the treatment. The Gini coefficient 
was used to determine endowment distribution and inequality measurement; for example, the first 
treatment allocated an initial endowment at the Gini coefficient of 0.10 with one poor subject; thus, the 
subjects in this group had an initial endowment of 80 tokens, 110 tokens, and 110 tokens, respectively. 
The setting implied that each subject was exposed to inequality at the beginning of the game. In 
summary, this experiment reported a negative contribution trend in all treatments, but the subjects’ 
choice was mostly a cooperative decision. Aligning with previous literature, inequality in this 
experiment was neutral to the subjects’ growth and the propensity to cooperate was not influenced by 
inequality. Sadrieh and Verbon (2006) reasoned their findings that the level of inequality as measured 
by Gini coefficient at the beginning was not very large and the poor subjects reacted with more 
contributive behavior to induce the rich subjects into the cooperation.  
Unlike any other experiments, Anderson et al. (2008) designed an inequality scenario by manipulating 
distribution of fixed payment towards each subject; i.e., the unequal participation fee was paid to each 
subject before the beginning of the experiment to establish real income inequality among subjects.  
                                                
11 Gini Index is Gini coefficient in term of percentage term. Corrado Gini used this “Gini Index” term instead of 
Gini coefficient in his book; and thus, the same term was referred in the sentence to avoid ambiguity.  



10 
 

In the experiment, 8 subjects were randomly placed in a group and encountered 30 repetitions. Each 
subject had 10 tokens as an initial endowment with the conversion of US$ 0.25 per token. Thus, the 
inequality in this design was not established from in-game tokens but from the fixed payment at the 
beginning instead. The result of this unique experimental setting showed that an unequal allocation of 
fixed payments at the beginning significantly influenced the contributions to the public pot. 
Specifically, the subjects in the group of unequally distributed fixed payment contributed much lesser 
in the public pot.  
Dissimilar to other literature in this part, the study by Gaechter et al. (2014) did not focus their 
experiment on the inequality, but utilized the inequality for analysis purposes instead. They raised the 
questions: (1) Does the endogenous inequality influence the effectiveness of punishment? And: What 
is the relationship between growth and inequality in the scenario where heterogeneous income was not 
exposed to experimental subjects? In analysis, all experimental groups were split into a successful 
group and an unsuccessful group based on median group income. Their conclusion showed that high 
inequality significantly influenced the decision to punish other subjects in the group and led to lower 
group income. In addition, the successful group’s group income and the Gini coefficient were 
positively correlated, while the unsuccessful group had negative relationship between group income 
and the Gini coefficient.  
The conclusion of this part gave indications for the experimental design that subjects’ wealth should 
be confidential during the experiment to avoid the influence of exposed inequality which might deter 
contribution behavior. Also, even if the inequality generated from in-game tokens did not significantly 
impact cooperation and contribution behavior, the inequality generated from fixed payment before the 
experiment had a negative effect on the contribution. This result emphasized that the participation 
payment must be carefully designed to avoid the perception of unequal fixed payment. Lastly, the Gini 
coefficient can be used as an inequality measurement in analysis part and can help explain the 
cooperation in a dynamic public good game. 
2.3 Immigrant and growth of host society 
The effects of immigration towards a host country’s growth are controversial among economists. 
Dolado et al. (1994) and Boubtane et al. (2011) analyzed historical immigration data against historical 
growth of Economic Co-operation and Development (OECD) countries and found no significant 
impact between immigration inflow and economic growth. Another common finding of these two 
pieces of literature was that immigration flow had no harm on employment rate or wages of natives in 
the host countries. The reason provided was that the stock of human capital flew into the host country 
during migration compensated for the negative effects of immigrants on economic growth. Even 
though both pieces of literature did not cover war refugees in their analysis, the expenses on war 
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refugees were subsidized by non-governmental organization (NGO) such as the United Nations High 
Commissioner for Refugees (UNHCR). In 2015, the profile of UNHCR claimed a budget of 
approximately USD 68 million for refugee programmes in Europe covering resettlement and 
integration at the host country (The UN Refugee Agency 2015). Therefore, the first potential outcome 
of immigrants had no direct impact on the host society’s growth.  
Nonetheless, neoclassical growth theory developed from the studies of Solow (1956) and Swan (1956) 
contradicted the empirical findings mentioned above. The Solow-Swan model focused on change in 
factor of production: i.e., capital and labor, and level of technology as key determinant of output. 
Considering a constant population growth, the model predicted a lower steady-state output12 from an 
increase in labor population, implying a negative relationship between population and growth. The 
flow of immigrants into host countries can be considered as an increase in labor population as well. 
Beside the neoclassical theory, Chami et al. (2005) took the immigrant remittance13 in their panel data 
analysis and concluded a negative relationship between immigrants’ remittance and growth in the 
Gross Domestic Product of the host country. Remittances were not profit-driven as foreign direct 
investment, but were compensatory transfer that had no return to host country. In summary, the second 
potential outcome of immigrants was a lower growth of the host society. 
Opposing the other literature mentioned above, the findings from the data analyses of 14 OECD 
countries during 1980 and 2005 using a bilateral migration regression model (Ortega and Peri 2009) 
showed positive impacts of immigrants on employment and investment of the host country, which, in 
turn, led to an increase of total GDP without any effect in wages. Later, Peri (2013) focused his study 
on the economic benefit of immigrants in the United States and concluded the same result that 
immigrants improved the growth of the host country. His findings first pointed out an increase in firm 
investment as well as domestic consumption in responding to an inflow of immigrants. Also, low-
skilled immigrants were the supply of the home service sector, which included cleaning, cooking, 
gardening, and child care; thus allowing the native-born women to enter the labor force. The highly 
educated immigrants could, on the other hand, contribute to the innovation and technological growth 
of the host country. However, these processes took some time before the host country’s growth started 
to yield benefits. Consequently, the last potential outcome of immigrants was an increase in the future 
growth of the host society.  

                                                
12 In the Solow-Swan model, the calculation of steady-state output per capita was from the following equation.  
              =  ∙  ; where n signifies population  
The n as denominator implied that the growth of population will lower steady-state output.  
13 Remittance is the financial transfer by foreign workers to individuals at their home country. Substantial 
remittance causes financial outflows from the host country where immigrants work.  
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These potential impacts from immigration were crucial in scenario setting for each treatment. Thus, 
there were 3 treatments in the experimental design; i.e., 1) the scenario where immigrants had no 
impact on the subjects’ growth, 2) the scenario where immigrants reduced the subjects’ growth, and 3) 
the scenario where immigrants first reduced and later increased subjects’ growth.  
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3. Methodology  
To accomplish the objectives of this paper, the public good game is key in the generation of data for 
the analysis. This chapter details the methodology used in this study. The chapter starts with the 
experimental design, followed by the data analysis method, results from the pilot study, and finally a 
summary of the hypotheses. The experimental design part explains the rules, and sets the scenario and 
arithmetic equation of public good game for each treatment in this study. The data analysis method 
part provides the approach used to measure the growth and inequality of each experimental group. The 
section on the pilot study narrates the results and findings from the pilot experiment, with sample 
groups to help explain the experimental design. The last part summarizes the hypotheses, with both 
explanations and references from previous literature.  
3.1 Experimental Design 
The experimental design in this paper has been somewhat amended from the standard public good 
game, but the general rules have remained (Leynard 1995), i.e., subjects must secretly allocate the 
amount of their tokens into the private account and public account without any cooperation or 
communication with fellow subjects, and the results of each game are returned to each subject in a 
confidential manner. The study of Gaechter et al. (2014), provided the basis for the experiment: 
subjects were put into groups of 4 per experiment, and each subject was given 20 tokens as an initial 
endowment. In addition, the subjects encountered a sequence of a dynamic public good game, 
implying that the outcome of their current decision would affect their endowment in the next decision. 
There were 3 periods in the experiment, with a total of 9 repetitions (or 3 decisions per period).  
Both the multiplier factor and the calculation of the public goods payoff were subjected to the scenario 
of each treatment group. The summary of the basic setting is shown in Table 1 (below).  

 Table 1  Summary of basic settings in public good game of this paper 

Number of subjects 4 subjects per experiment (Gaechter et al. 2014) framed as one society 
(Rege and Telle 2004) 

Endowments 20 tokens per subject as initial endowment and the next endowment 
depended on the result of current decision (Gaechter et al. 2014) 

Multiplier factor 1.5 times as initial multiplier (Gaechter et al. 2014) 
Repetitions 9 decisions 

Experiment rules 
 Subjects stayed in the same group throughout the experiment  

(Keser and Van Winden 2000) 
 Each subject participated in only 1 treatment (Charness et al. 2012) 
 Subjects’ decisions and results were anonymous (Rege and Telle 2004) 
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In the beginning of the experiment, subjects were matched into groups of 4 per experiment and were 
clearly indicated as one society. After that, the instruction sheet regarding the basic settings in both 
English and Swedish (as shown in Figure B1 of Appendix B) were given to all subjects together with a 
verbal explanation. It was also emphasized that the initial endowment per subject was 20 tokens, and 
these tokens could be exchanged for a real monetary reward at the end of experiment with a 
conversion rate of SEK 0.20 per token. This conversion was designed to provide an analogue to a  
real-world decision. In addition, the concept of a private account and a public account was highlighted 
again in Swedish, to ensure common understanding. Lastly, each experimental group was randomly 
exposed to a single treatment only. 
The main treatments in this paper were based on the potential outcomes of immigrants in a host 
society as mentioned in literature review. The first treatment (hereafter referred to as 'Treatment 
NOIMPACT') was a normal public good game, in which immigrants had no effect on growth; i.e. 
neither the income nor the multiplier factor were influenced after the emergence of the immigrants.  
In the second treatment (hereafter referred to as 'Treatment INCOMEREDUCTION'), immigrants 
reduced the potential growth of the host society, i.e. the public goods payoff was lower following the 
emergence of immigrants. The last treatment (hereafter referred as 'Treatment FUTUREINCOME') 
provided a scenario where immigrants took away a certain portion of the public goods payoff, but 
would later support the growth of the host society, i.e. multiplier factor could be improved, dependent 
on the contribution made to the public account. The details of each treatment were as follows:  
Treatment NOIMPACT  In period 1, subjects made 3 consecutive decisions on a normal public 
good game. Subjects could freely allocate their budgets into 2 accounts: private or public. The private 
account served as a personal account, without any interest or return and it could not be influenced by 
others. However, the public account acted as the public goods, which provided benefits to all subjects 
equally. The return on the public account was 1.5x and thus, the sum of the tokens in the public 
account from all 4 subjects went through this multiplier factor before being allotted equally to each 
subject. These equally allotted tokens shall be referred to as 'public goods payoff' throughout this 
paper. Also, the public goods payoff will be rounded into intervals for ease of understanding and 
decision making. Consequently, the amount of each subject’s tokens at the point of decision were the 
summation of tokens from their private account, and tokens allotted from the public goods payoff at 
the end of the decision. The equation used is shown below. 

For period 1: = − + . ∑ →   ;  
where  was income of individual at decision ,  

 was the amount of individual tokens in public account at decision , and 
∑ →   was the summation of the tokens in public account at decision . 
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At the beginning of period 2 (4th - 6th decision), subjects were informed that a person from another 
society would emerge into their society, but no impact would be made to the public goods payoff, nor 
the multiplier factor. This scenario was repeated in period 3 (7th - 9th decision) as well. The details of 
the instructions for this treatment can be found in Figure B2 of Appendix B. Also, the calculations for 
period 2 and 3 were the same as that used in period 1. 

For period 2-3: = − + . ∑ →   ;  
where  was income of individual at decision t,  

 was the amount of individual tokens in public account at decision , and 
∑ →   was the summation of the tokens in public account at decision . 

Treatment INCOMEREDUCTION Period 1 of this treatment was the same as Treatment 
NOIMPACT. At the beginning of period 2 (4th - 6th decision), subjects were informed that a person 
from another society would emerge into their society. This person could not contribute to the public 
account, but would consume a portion of the public goods payoff, as a member of the society. Since 
the society now had 5 subjects, i.e. 4 real subjects in the experiment and 1 mock subject from the 
scenario setting, the public goods payoff would be smaller per subject. The calculation used in  
period 2 (4th – 6th decision) and period 3 (7th - 9th) was therefore slightly different from that used in the 
first period, i.e., the denominator of the public goods payoff was now 5 instead of 4. This change was 
emphasized to the subjects via a verbal explanation, as well as an example calculation shown on the 
instruction sheet. The instructions for this treatment can be found in Figure B3 of Appendix B. The 
equation of the individual income at the point of decision was as follows. 

For period 1: = − + . ∑ →   ,  
For period 2-3: = − + . ∑ →   ;  

where  was income of individual at decision ,  
 was the amount of individual tokens in public account at decision , and 

∑ →   was the summation of the tokens in public account at decision . 

Treatment FUTUREINCOME  Period 1 of this treatment was the same as Treatment 
NOIMPACT. At the beginning of period 2 (4th - 6th decision), subjects were informed that a person 
from another society would emerge into their society. This person could not contribute into the public 
account, but they would consume a portion of the public goods payoff as a member of the society. 
Since the society now had 5 subjects; i.e. 4 real subjects in the experiment and 1 mock subject from 
the scenario setting, the public goods payoff would be smaller for each subject. Nonetheless, there was 
a notice to all subjects that this newly emerged member would help grow the public goods payoff in 
period 3 (7th - 9th decision) by increasing the multiplier with a magnitude of change dependent on the 
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contributions made into the public account in period 2, i.e., 0.6 percent of the public account 
summation in period 2 would be added to the initial multiplier factor. This change was emphasized to 
the subjects via a verbal explanation, as well as an example calculation shown on the instruction sheet. 
The equation of individual income at the point of decision was as follows. 

For period 1: = − + . ∑ →   ,  
For period 2: = − + . ∑ →   ;  

where  was income of individual at decision ,  
 was the amount of individual tokens in public account at decision , and 

∑ →   was the summation of the tokens in public account at decision . 

At the beginning of period 3 (7th - 9th decision), all subjects were informed of the new multiplier factor 
and the summation of contribution from period 2. However, it was announced that the newly emerged 
member, who successfully increased the multiplier factor, would remain in their society without any 
contribution into public account. Consequently, the denominator of the public goods payoff remained 
at 5, but the multiplier factor increased by 0.6 times summation of the tokens contributed into public 
account during period 2. This change was emphasized to the subjects via a verbal explanation, as well 
as an example calculation shown on the instruction sheet. The instructions for this treatment can be 
found in Figure B4 of Appendix B. The equation of individual income in period 3 was as follows. 

For period 3: = − + ( . . ∑ , ,→ ) ∑ →   ,  
where  was income of individual at decision ,  

 was the amount of individual tokens in public account at decision , and 
∑ →   was the summation of the tokens in public account at period . 
∑ , ,→  was the summation of the tokens contributed into public account 
during period 2 (4th - 6th decision). 

In all treatments, subjects were encouraged to raise a question to the instructor if they did not 
understand either calculation or the scenario. The explanation would then be provided in English or 
Swedish, as deemed appropriate. After the experiment, subjects were requested to answer a short 
questionnaire regarding their gender, age range, political view on the Swedish government’s 
immigrant policy, and their experience in a public good game. The list of questions is shown in Figure 
B5 of Appendix B. Then, subjects’ tokens at the end of experiment were paid off at the conversion rate 
of SEK 0.2 per token. In addition, the instructor may have held a post-experiment interview with those 
subjects with unique contribution behavior to better understand their rationale.  
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3.2 Contribution, Growth and Inequality Measurement 
The advantage of the public good game was the imitation of actuality. A group of 4 subjects 
constructed an imitation local society, whereas the mock subject, introduced at the beginning of the 
second period, represented the immigrants14. The tokens also simulated subjects’ income. The private 
account served as personal savings, and the public account was regarded as the contribution to the 
state for public goods purposes. The multiplier factor acted as a growth agent, which would be seen as 
positive in a fruitful society. The public goods payoff equally benefited members of the society 
regardless of their contribution. This representative environment offered opportunities to study 
contribution behavior, group income and inequality. 
Contribution Measurement: The contribution behavior of subjects can be measured from the amount 
of tokens allotted into the public account at each decision. The measurement can be either an absolute 
amount of tokens put into the public account (absolute contribution), or the relative amount of tokens 
added based on the subject’s total income (relative contribution). The average contribution in period 1 
in comparison to the contribution in period 2 will help understand the changes in contribution behavior 
of natives when immigrants first emerged into their society. Also, the trend of contribution in period 2 
and 3 can explain the subjects’ contribution reaction when the outcome of the immigrants was in their 
consciousness. 
Growth Measurement:  Subjects’ tokens in the experiment were regarded as income, and thus 
individual growth could be evaluated at the end of each decision. In growth calculations, the difference 
of a natural logarithm for the amount of tokens at the end of the experiment and at the beginning of the 
experiment determined the growth rate. For the group’s growth, the same concept was applied as a 
summation of all subjects’ tokens in each period. The growth equation was shown as follows: 

Group’s growth: ℎ = − ( ) ;  
where  was the summation of group tokens at the end of decision , and 

 was the summation of group tokens at the beginning of decision . 

Assuming the Nash Equilibrium as dominant strategy in every decision, the summation of tokens in 
the public account was always zero, since subjects kept all endowments in their private account. At the 
end of the experiment, the amount of tokens in this scenario was still 20 tokens per subject and 80 
tokens total per group. Thus, the minimum group’s growth in this experiment was zero percent. 
Nonetheless, negative growth could be a result if a subject chose a contributive strategy, without the 
cooperation of others. On the other hand, if subjects were in simultaneous cooperation in every 
                                                
14 In the experiment, the neutral framing was used to refer the term ‘immigrants’. The reasons were provided in 
pilot test of this chapter. 
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decision, all subjects’ tokens would have been contributed to the public account, without any tokens 
kept in a private account. This scenario maximizes a group’s growth without any inequality. However, 
the maximum number of tokens was different in each treatment, as shown below: 

Table 1:  Maximum tokens per group at each period  
Treatment period 1 period 2 period 3 

Treatment  
NOIMPACT 

272 tokens 920 tokens 3108 tokens 

Treatment  
INCOME REDUCTION 

272 tokens 472 tokens 816 tokens 

Treatment 
FUTUREINCOME 

272 tokens 472 tokens 99,940 tokens 

The maximum number of tokens in period 1 were the same for all treatments, but there were treatment 
effects manipulating the maximum group’s tokens in period 2 and period 3. As a result, it is 
predictable that the treatment effect would cause Treatment FUTUREINCOME to have the highest 
growth, followed by Treatment NOIMPACT and finally Treatment INCOMEREDUCTION. 
Inequality Measurement: The inequality in this paper is measured by the Gini coefficient, calculated 
from a Lorenz Curve (Lorenz 1905 and Deaton 1997). The tokens held by each subject at certain times 
were regarded as the distribution of income. In general, the Gini coefficient was zero, if the number of 
tokens was equally distributed among subjects. The maximum Gini coefficient was one when a certain 
subject held all tokens as his own income. The illustration of a Lorenz Curve is shown in Figure 1 
below: 

Figure 1: Lorenz curve 
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In the above figure, the horizontal axis represents the cumulative share of the population in a 
percentage, whereas the vertical axis represents the cumulative share of the income in a percentage. 
The straight line connected between point (0 , 0) and point (1 , 1) is the perfect distribution line, and 
the curve below the straight line is the Lorenz Curve, or Income Distribution Curve. The area above 
the Lorenz Curve is denoted as area A, while the area below the Lorenz Curve is denoted as area B. 
The Gini coefficient can be calculated from the area A divided by the summation of the area A and B 
but, in an empirical Lorenz curve, the Gini coefficient was computed by the following formula: 

Gini coefficient calculation: = − ∑ ( ) 
∑   ;  

     where  is Gini coefficient, 
      is total population, 
      is a subject’s income in an ascending order 

The conditions of this calculation were that subject’s income at a certain period must be arranged in a 
non-decreasing order, and the number of tokens cannot have a negative value. The design of the public 
good game in this paper satisfies these conditions since the amount of tokens can be arranged and 
cannot be lower than zero. Nonetheless, the Gini coefficient in a public good game should be 
determined by a “per group” approach and so the population would always be 4 subjects from each 
experiment. Assuming that each subject in an experimental group had 20 tokens, 30 tokens, 40 tokens 
or 50 tokens, the Gini coefficient can be calculated as shown below. 

Gini coefficient calculation: = − ( × ) ( × ) ( × ) ( × )
×  

= 1.25 − 2 × 300
560 = 0.17857 

In order to analyze these measurements, the following statistical tests were used in the data analysis as 
deemed appropriate: sample t-tests, paired t-tests, two-sample t-tests assuming unequal variance, and 
Spearman’s rank correlations. The significance level in these tests was 5 percent.  
3.3 Pilot study 
The pilot study was carried out with 2 separate sample groups during the first week of April 2016, 
before the implementation of the actual experiment. The aim of this pilot study was to ensure whether 
or not subjects understood the instructions of each treatment. In addition, even though immigrants 
were the key variable in this paper, the term ‘immigrants’ was avoided in the pilot study for two main 
concerns: 1) the potentially unclear definition of immigrants in subjects’ minds, and 2) the strong 
emotional bias against immigrants which could have been caused as a result of the media. The 
experiment in this study therefore reframed the term ‘immigrants’ with the following phraseology:  
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‘A person from another society who is now joining your society’. As such, another purpose of the pilot 
study was to test the effectiveness of this neutral framing.  
In the pilot experiment, each sample group underwent Treatment INCOMEREDUCTION and 
Treatment FUTUREINCOME. The instructions were given verbally to each sample group, without 
any written instruction provided. Each subject obtained a small piece of paper on which to record their 
decision. The experiment took approximately 15 minutes per treatment per group. After the 
experiment, subjects in the pilot study were interviewed and were also urged to openly discuss both 
the process and their understanding of the experiment. The question list from the interviewees is 
shown in Figure B6 of Appendix B. 
From the pilot study, it was made apparent that the subjects fully understood the instructions, but 
occasionally required examples for the public goods payoff calculation in each period. It was also 
noticed that some subjects briefly clarified the definition or calculation method to other subjects in 
their native language at some point during the experiment. This language barrier was considered a 
hindrance, resulting in reduced cooperation with the instructor. Overall, the experiment went smoothly 
and the general rules could be enforced, i.e., subjects’ decisions in each period were confidential and 
no conversations regarding their decisions were detected.  
In addition, the impactful findings from the post-experiment interviews were noted as follows: Firstly, 
the neutral framing which replaced the term ‘immigrants’ was successful, since subjects were not 
aware that the term ‘A person from another society who is now joining your society’ referred to it. 
Moreover, subjects tended to perceive this framed term as an individual without any specific gender, 
race or religious status. In contrast, the interview results pointed out that subjects defined the term 
‘immigrants’ mostly as refugees or asylum seekers from certain countries and of specific races or 
religions. They also admitted that their decision to put tokens into the public account could have been 
either more or less contributive, depending on their perception or sentimental feelings towards 
refugees or asylum seekers. This was a crucial finding, since the objectives in this paper focused on 
immigrants as a whole, and not simply refugees or asylum seekers. Other findings noted that the 
experiment was interesting, and the duration was not too long. However, it was recommended that the 
'Decision Record Sheet' should be more formal, and provide relevant details for the subjects to read.  
In response to the results of this pilot study, the actual experiment was amended as follows: The 
written instructions and calculation examples will be provided to the subjects on a proper form, in both 
English and Swedish. Also, a Swedish instructor will be available and used in most experiments, 
especially at the high school. Moreover, the neutral framing will certainly be applied in the actual 
experiment, to avoid any potential bias. 
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3.4 Sample selection  
All subjects in this study had to be Swedish citizens. However, budget and time limitations (as well as 
language barriers) led to a two-stage sampling method. The first stage was convenient sampling, based 
on geographical selection. Since each experiment required an area suitable for at least 4 participants at 
a time, this non-probability sampling method enabled the option to conveniently choose specific 
sampling locations. As a result, Karlstad University and Tingvalla High School15 were selected as the 
locations in which to conduct the experiment, given the availability of a public area and the granting of 
permission. In the second stage, simple random sampling was employed to recruit subjects for the 
experiment in both locations. As a result, the target sample groups were students at both locations. The 
experimental time frame was the first and second week of May, 2016. 
3.5 Hypotheses 
To set the boundary for data analysis in the next chapter, the research questions with propositions and 
hypotheses were determined as follows.  
Research Question 1: Do the repeated games result in zero contribution over time?  
Proposition  An original study of repeated public good game suggests that none of the subjects 

contributes to the public account, which results in the Nash equilibrium solution. 
However, much previous literature presented opposed findings to this result. Since the 
experiment in this paper was designed to support cooperation and contribution, the 
repeated game should not result in zero contribution over time. 

Hypothesis The mean of contribution in each decision (denoted by ) is not equal to zero. 
: = 0   ̸̸ ̸̸ ̸̸   : ≠ 0  

Research Question 2: What is the contribution trend in each treatment? How does the emergence 
of an immigrant impact contribution? 

Proposition  Even if a positive contribution is reported in the previous literature mentioned in this 
paper, the trend of contribution over time was different between each study. 
Since cooperation presumably continues in repeated dynamic games, the trend of 
contribution should be positive. 

Hypothesis For each treatment, the mean contribution in period 1 (denoted by , ) is less than the 
mean contribution in period 2 (denoted by , ), and the mean contribution in period 2 
is less than the mean contribution in period 3 (denoted by , ). 

: , ≥ ,  and  , ≥ ,    ̸̸ ̸̸ ̸̸   : , < ,  and , < ,  
                                                
15 The Swedish high school located at the east side of Karlstad city’s main square. 
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Research Question 3: Does the contribution differ among subjects in different treatments? 
Proposition  In period 1, the setting and environment are the same in all treatments. Assuming 

complete randomization during the recruitment of participants, the mean contribution 
should be approximately the same for all treatments. In period 2, the emergence of 
immigrants is introduced to the subjects with different outcomes dependent on the 
treatment. Due to the experimental design, the preliminary assumption presumes that 
the mean contributions in Treatment FUTUREINCOME at period 2 and period 3 
should be the highest, followed by Treatment NOIMPACT and finally Treatment 
INCOMEREDUCTION. 

Hypothesis The mean contribution in period 1 (denoted by , ) is the same for all treatments.  
: , = , = ,     ̸ ̸̸̸ ̸̸  : , ≠ , , , ≠ , , , ≠ ,  

  
The mean contribution in period 2 of Treatment FUTUREINCOME (denoted by 

, )  is higher than the mean contribution in period 2 of Treatment NOIMPACT 
(denoted by , ) and the mean contribution in period 2 of Treatment 
INCOMEREDUCTION. (denoted by , ), respectively. 

: , ≤ ,    ̸̸ ̸̸ ̸̸   : , > ,   and  : , ≤ ,    ̸̸ ̸̸ ̸̸   : , > ,  
 
The mean contribution in period 3 of Treatment FUTUREINCOME (denoted by 

, )  is higher than the mean contribution in period 3 of Treatment NOIMPACT 
(denoted by , ) and the mean contribution in period 3 of Treatment 
INCOMEREDUCTION. (denoted by , ), respectively.  

: , ≤ ,    ̸̸ ̸̸ ̸̸   : , > ,   and  : , ≤ ,    ̸̸ ̸̸ ̸̸   : , > ,  

Research Question 4: How do the treatment effects from the emergence of the immigrant affect 
growth and inequality? 

Proposition  Growth, as measured by group income at the end of the experiment, was significantly 
impacted by the treatment effects. Therefore, the average group income of Treatment 
FUTUREINCOME must be higher than the average group income of Treatment 
NOIMPACT and Treatment INCOMEREDUCTION, respectively. The difference in 
group income between treatments is then not tested via statistic method 

However, the inequality, as measured by the Gini coefficient, is presumed to be the 
same for all treatments.  
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Hypothesis The mean of the Gini coefficient (denoted by )is the same for all treatments 
: = =     ̸̸ ̸̸ ̸̸  : ≠ , ≠ , ≠  

Research Question 5: What is the relationship between inequality and growth?  
Proposition  Non-experimental studies evidently suggested a negative relationship between 

inequality and growth. In an experimental study of public good games, previous 
literature suggests a positive correlation in an unsuccessful group (group income 
lower than median), and a negative correlation in a successful group (group income 
greater than median). In this study, the group income and Gini coefficient is 
preliminary presumed to have no relationship at all. 

Hypothesis The correlation between group income (denoted by ) and Gini coefficient  
(denoted by ) is zero. 

: =     ̸̸ ̸̸ ̸̸   : ≠  
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4. Experimental results and analysis 
This chapter is comprised of the results from the experiment and the analysis from the main 
hypotheses. The additional analysis based on demographic data acquired from the experiment’s 
questionnaire will be presented in Appendix D. The chapter starts with the descriptive data summary, 
then the experimental results and the analysis per research questions followed in sequence.  
4.1 Descriptive data summary 
In total, there were 96 subjects or 24 experimental groups observed for 3 treatments equally. Each 
subject participated only once and was randomly assigned to one treatment. The experiments were 
held during daytime on the first and second week of May, 2016 at the Karlstad University (including 
campus area), and Tingvalla High School. All subjects were students recruited from an open invitation 
leaflets at the target locations. The experiment took approximately 15 minutes, excluding the time 
span of additional explanations and post-experiment interviews. 
Based on demographic data obtained from questionnaires (Figure C1 of Appendix C), there were 44 
males and 52 females participating in the experiments. Also, the majority of subjects were in the age 
range of 15-19 years old (48 subjects) and 20-25 years old (38 subjects). Half of the subjects were 
supportive of a government policy that helped immigrants and another 45 percent was neutral. Only a 
few subjects expressed themselves as non-supporters. Almost all subjects had never participated in any 
public good game before, only one subject had experienced it.  

The additional analysis (Appendix D) indicates that the contribution behavior in period 1 is 
statistically the same in the normal public good game regardless of gender, age and view on an 
immigration policy16. This result implies that male subjects and female subjects, younger subjects or 
older subjects, and subjects with different view on an immigration policy, possess approximately the 
same pattern on contribution before the emergence of an immigrant. Thus, the change in contribution 
behavior in period 2 onwards will be solely dependent on treatment effects. 
4.2 Experiment results and analysis on contribution behavior 
At first look, the results in this paper are compared against the standard repeated public good game in 
which the cooperation is expected to decay over time until Nash equilibrium becomes the dominant 
strategy for all subjects in the experiment. Figure 2 shows the trend of average contribution over time 
for each treatment. 
                                                
16 The additional analysis compared subject’s contribution into the public account at the end of period 1 based on 
demographic data. The reason of this analysis is to identify whether the different demographic background of 
each subject has impact on the contribution behavior or not. Since the analysis is not relevant to the research 
questions, the statistic test and results are shown in Appendix D instead.  
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Figure 2: The average amount of tokens contributed over time in each treatment 

 

Apparently, the average contributions are positive and do not converge to zero over time. The positive 
contributions remain after the emergence of an immigrant in the beginning of period 2 (4th – 6th 
decision). Nonetheless, it is noticeable from the contribution per subject that Nash equilibrium was 
used by some subjects as a strategy in some decisions. To ensure that the contribution was not 
statistically equal to zero, a one-sample t-test was performed with results shown in Table 2.  
Table 2:  Results from one-sample t-test of contributions in each decision  

 1 2 3 4 5 6 7 8 9 
Mean  10.5313 12.1563 14.1875 16.8958 18.7813 21.3750 26.4792 36.5104 46.6042 
Standard errors 0.5576 0.6114 0.8815 1.1882 1.4529 2.0639 3.0779 4.7912 6.4892 
t-value 18.8856 19.8841 16.0947 14.2201 12.9265 10.3566 8.6029 7.6203 7.1818 

The total observations are 96 subjects, and the critical value of this two-tailed t-test is 2.27  
at a 5-percent significance level in all decisions. As a result, the null hypothesis is rejected and the 
contribution was not equal to zero. 
Result 1: The repeated public good game in this paper does not result in zero contribution 

of subjects over time, even if the influence of immigrants is taken into account. 
The positive contributions are statistically true in every decision. 

The first result implies that contributions are positive in every decision, but the trend of contribution 
has yet to be concluded whether positive or negative over time. The additional question lays on the 
change in contribution behavior when the immigrant emerges into the subjects’ group. As a reminder, 
the experiment in this paper divides decisions into 3 periods: period 1 for the 1st - 3rd decision, period 2 
for the 4th - 6th decision, and period 3 for the 7th - 9th decision. Also, an immigrant was introduced to 
the subjects at the beginning of period 2, thus the subjects in all treatments encountered the same 
condition and environment in period 1. Here, the rough trend line from average contribution in Figure 



26 
 

2 shows that contributions in Treatment NOIMPACT and Treatment FUTUREINCOME increase over 
time, but there is a constant contribution trend for Treatment INCOMEREDUCTION. It is noticeable 
that the trend in period 1 is mostly the same for all treatments and starts to differ in period 2. 
To explain the contribution trend and change in contribution behavior time, the paired-sample t-test 
was chosen as a statistic tool because the data tested in this hypothesis is from the same subjects17 over 
time. At first, the average contribution per subject is calculated for each period (Figure C2 of 
Appendix C). Then, the mean average contribution is compared between two periods within the same 
treatment to measure the change in contribution over 3 periods of time. Presumably, contribution 
should increase over time since the subjects can accumulate income as growth in a dynamic public 
good game. The hypothesis is the mean average contribution in period 1 is less than in period 2, and 
the mean average contribution in period 2 is less than in period 3. The test results are showed in  
Table 3. 
Table 3:  Results from paired sample t-test of absolute contributions between periods in each treatment  

 Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Period 1 Period 2 Period 3  Period 1 Period 2 Period 3  Period 1 Period 2 Period 3  
Mean  13.51 24.98 43.38 12.47 13.89 14.85 10.90 18.19 51.36 
Variance 33.15 357.05 2457.17 23.59 69.13 111.38 26.88 83.34 1862.27 
Observations 32 32 32 
Pearson’s 
Correlation 

0.8258 
 
 

0.9025 
 

0.5834 0.9135 
 

0.2826 
 

0.8728 
 

p-value  
(1-tailed) 

0.0000 0.0020 0.1222 
 

0.1159 
 

0.0000 0.0000 

Trend Increase Increase Constant Constant Increase Increase 

In a numerical view, the mean average contribution increases over time for all treatments. Statistically, 
Table 3 shows that the p-value of only treatment NOIMPACT and Treatment FUTUREINCOME is 
almost zero in all periods. Therefore, the null-hypothesis is rejected for both treatments. This implies 
that an increasing contribution trend over time is statistically true for both treatments. However, the p-
value of Treatment INCOMEREDUCTION is greater than the significance level (0.05) and the null 
hypothesis cannot be rejected. Thus, the contributions in this treatment do not statistically increase 
over time, but remain constant in each period.  

                                                
17 The data is analyzed on dependent samples over time. This implies that the change in contribution behavior 
will be compared between each period within the same treatment. The paired-sample t-test is the most suitable 
statistical measurement.  
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In this test, the Pearson’s correlation coefficient helps identify the change in majority behavior in each 
treatment. If the correlation is high, it implies that most subjects in a treatment have the same pattern 
of contributions, and there is a linear relationship of contributions between periods. Table 3 shows a 
very high correlation in most periods. Nonetheless, the Pearson’s correlation coefficient is lowest in 
the mean comparison between period 1 and period 2 of Treatment FUTUREINCOME. A possible 
explanation is that too many outliers occur from extreme change in most subjects’ contribution 
behaviour, which leads to a non-linear relationship.  
Even though the contribution trend is already concluded using the absolute amount of tokens, the 
treatment effect must be emphasized and concerned. In Treatment INCOMEREDUCTION and 
Treatment FUTUREINCOME, the subjects’ growth is partially absorbed by an emergence of the 
immigrant in period 2 and period 3. To neutralize this treatment effect, the relative contributions as a 
percentage of contribution from a subject’s total income (Figure C3 of Appendix C) were tested with a 
paired-sample t-test, and shown in Table 4 below.  
Table 4:  Results from paired sample t-test of relative contributions between periods in each treatment  

 Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Period 1 Period 2 Period 3  Period 1 Period 2 Period 3  Period 1 Period 2 Period 3  
Mean  52.17% 46.12% 38.07% 50.48% 35.82% 36.07% 45.62% 46.40% 48.75% 
Variance 0.0421 0.0518 0.0525 0.0475 0.0528 0.0759 0.0549 0.0544 0.0905 
Observations 32 32 32 
Pearson’s 
Correlation 

0.7806 
 
 

0.7247 
 

0.6733 0.8864 0.3013 0.8585 

p-value  
(1-tailed) 

0.0122 
 

0.0057 
 

0.0000 
 

0.4572 
 

0.4375 
 

0.2006 
 

Trend Decrease Decrease Decrease Constant Constant Constant 

It is interesting that the relative contributions in Table 4 have a different trend from the absolute 
contribution. All treatments start with a contribution of almost half of their total income in period 1, 
but the numeric percentage showed a decline in relative contribution over time for Treatment 
NOIMPACT and Treatment INCOMEREDUCTION. Only Treatment FUTUREINCOME had a 
positive trend of relative contribution. Statistically, a p-value of less than a significance level (0.05) 
will reject the null hypothesis that implies the mean relative contribution between two periods is not 
equal. Hence, Treatment NOIMPACT has a decreasing trend of relative contribution over time, while 
the Treatment INCOMEREDUCTION has a decreasing trend in period 2 and a constant trend in 
period 3. Lastly, the p-value of Treatment FUTUREINCOME is greater than the significance level and 
the null hypothesis cannot be rejected, thus there is a constant relative contribution trend over time.  
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In summary, the subjects in Treatment NOIMPACT contribute a higher absolute amount of tokens 
even after the emergence of the immigrant because their wealth increases over time and the immigrant 
has no impact on their total income in this treatment. However, subjects mostly keep a greater portion 
in their private account to secure their wealth, which results in a declining relative contribution. This 
finding implies that if the immigrant has no impact towards a subject’s income, cooperation does not 
decay over time. Also, subjects will be more contributive in an absolute amount of tokens if their 
wealth improves.  
In Treatment INCOMEREDUCTION, subjects maintained an absolute amount of tokens contributed 
at the same level in all periods, but the relative contribution is lower in period 2 and is stable until 
period 3. This finding shows that the subjects try to be contributive, even though the emergence of the 
immigrant lowers their potential income by consuming a portion of the public goods payoff. 
Nonetheless, the risk of losing wealth from the treatment effect is high, hence the subjects react by 
contributing approximately the same absolute amount of tokens and keeping additional tokens earned 
in their private account to ensure their long-term wealth. This pattern of reaction is repeated in period 
3 and explains the constant relative contribution in this period. 
The last treatment, Treatment FUTUREINCOME, has a unique design since the immigrant emerges at 
the beginning of period 2 and would consume a portion of the public goods payoff until the end of 
experiment, though this immigrant would increase the multiplier in period 3 depending on the 
contribution of subjects in period 2. The results of this design are very effective in that the absolute 
amount of tokens contributed increased in period 2 by 51 percent, and period 3 by 104 percent. 
However, it is apparent that subjects mostly invest not more than half of their tokens in the public 
account to guarantee their level of wealth.  
Result 2: Measured by absolute amount of tokens, the contributions increase in period 2 

and period 3 for Treatment NOIMPACT and Treatment FUTUREINCOME, 
while the contributions are steady over time for Treatment 
INCOMEREDUCTION. Also, the emergence of immigrants has no negative 
effect on contribution behavior as measured by the absolute amount of tokens.  
Measured by the relative amount of tokens to total income, the portion of tokens 
contributed decreases over time for Treatment NOIMPACT, and decreases in 
period 2 before being steady at period 3 for Treatment INCOMEREDUCTION. 
For Treatment FUTUREINCOME, the relative contributions do not differ in all 
periods. The emergence of immigrants significantly reduces the contribution 
portion of subjects in Treatment NOIMPACT and Treatment 
INCOMEREDUCTION. 
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Now that the trend of each treatment has been concluded, the contribution between treatment should 
be compared to evaluate the treatment effect on subjects’ behavior. As a reminder, all subjects 
encountered the same condition and environment in period 1, and the treatment effect started 
influencing subjects’ income only in periods 2 and 3. A trend line in Figure 2 indicates that the 
average contribution of subjects in different treatments is the same in period 1, while the subjects’ 
contributions are different among treatments in period 2 and period 3.  
To compare the contribution behavior of subjects in different treatments, a two-sample t-test was 
chosen as a statistical tool because the data tested in this hypothesis was derived from different groups 
of subjects over the same period of time. Since there are 2 options for this statistical test – equal 
variance assumption or unequal variance assumption – the F-test two-sample for variances was 
performed to check the most appropriate option in the test (Figure C4 of Appendix C). The 
comparison of contribution behavior was performed on the first period in both the absolute amount of 
tokens and relative contribution in Table 5. 
Table 5:          Results from two-sample t-test of absolute and relative contributions in each treatment in period 1  

 Period 1 
Treatment  

NOIMPACT 
Treatment 

INCOMEREDUCTION 
Treatment  

FUTUREINCOME 
Absolute 

contribution 
Relative 

contribution 
Absolute 

contribution 
Relative 

contribution 
Absolute 

contribution 
Relative 

contribution 
Mean 13.51 52.17% 12.47 50.48% 10.90 45.62% 
Degree of 
freedom* 

62 62 62 62 62 62 
p-value 
(2-tailed) 

Treatment NOIMPACT & Treatment INCOMEREDUCTION  
 Absolute: 0.4370 
 Relative: 0.7506 
 
Treatment INCOMEREDUCTION & Treatment FUTUREINCOME:  
 Absolute: 0.2151 
 Relative: 0.3933 
 
Treatment NOIMPACT & Treatment FUTUREINCOME:  
 Absolute: 0.0609 
 Relative: 0.2387 

Conclusion The null hypothesis cannot be rejected in all treatments for both absolute contribution and relative 
contribution. 

*If the degree of freedom is 62, the statistical test is two-sample t-test assuming equal variance. 

It is an interesting finding that the subjects have statistically the same contribution both in the absolute 
amount of tokens and relative contribution in period 1. The subjects contribute approximately half of 
their total income into the public account. This implies that the subjects are already contributive in the 
normal scenario of a public good game. The next step is to compare the difference when the immigrant 
emerges into their society in period 2, as shown in Table 6.  
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It should be noted here that the hypotheses in period 2 tests whether the subjects’ contribution in 
Treatment FUTUREINCOME is greater than in Treatment NOIMPACT and Treatment 
INCOMEREDUCTION, thus the p-value is adjusted to one-tailed in this test. In terms of the absolute 
amount of tokens, Table 6 shows that subjects in Treatment NOIMPACT are the most contributive, 
followed by Treatment FUTUREINCOME and Treatment INCOMEREDUCTION. This result 
slightly contradicts the hypothesis, since the subjects in Treatment FUTUREINCOME are exposed to 
the possibility of future growth from the emergence of the immigrant and should contribute the most 
in the public account. Nonetheless, the relative contribution suggests that the subjects in Treatment 
NOIMPACT and Treatment FUTUREINCOME contribute approximately the same portion of their 
growth into the public account, and the subjects in Treatment INCOMEREDUCTION have a 
contribution portion less than the subjects in other treatments. This result implies that subjects in 
Treatment FUTUREINCOME attempt to contribute, but the treatment effect causes them to contribute 
a lower absolute amount of tokens. 
Table 6:           Results from two sample t-test of absolute and relative contributions in each treatment in period 2  

 Period 2 
Treatment  

NOIMPACT 
Treatment 

INCOMEREDUCTION 
Treatment  

FUTUREINCOME 
Absolute 

contribution 
Relative 

contribution 
Absolute 

contribution 
Relative 

contribution 
Absolute 

contribution 
Relative 

contribution 
Mean 24.98 46.12% 13.89 35.82% 18.19 46.40% 
Degree of 
freedom* 

43 62 62 62 45 62 
p-value 
(1-tailed) 

Treatment NOIMPACT & Treatment INCOMEREDUCTION  
 Absolute: 0.0020 
 Relative: 0.0382 
 
Treatment INCOMEREDUCTION & Treatment FUTUREINCOME:  
 Absolute: 0.0266 
 Relative: 0.0362 
 
Treatment NOIMPACT & Treatment FUTUREINCOME:  
 Absolute: 0.0369 
 Relative: 0.4807 

Conclusion 
The null hypotheses are rejected in all treatments for both absolute contribution and relative 
contribution, except the mean comparison of relative contribution between Treatment NOIMPACT and 
Treatment FUTUREINCOME 

*If the degree of freedom is 62, the statistical test is two-sample t-test assuming equal variance.  

The interesting findings are that the subjects are cooperative and contributive if the immigrant has no 
impact on their potential income or consume their potential income with future growth promise, but 
the subjects are least contributive if the immigrants consume a portion of their potential income 
without any future growth.  

In period 3, the hypotheses are the same as period 2 and the p-value to test significant level is also  
one-tail. The absolute contributions in Table 7 show that the subjects in Treatment 
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INCOMEREDUCTION contribute the least, while the contributions in Treatment FUTUREINCOME 
and Treatment NOIMPACT are not statistically different. Nevertheless, the relative contribution give 
away different results as the portion of contribution in Treatment NOIMPACT and Treatment 
INCOMEREDUCTION are approximately the same, whereas the subjects in Treatment 
FUTUREINCOME contribute the biggest portion of total income in comparison to other treatments. 
Possible explanations for this are the treatment effects that boost the multiplier in period 3 for 
Treatment FUTUREINCOME or that subjects exploited from the benefit they endowed by greater 
contribution. Another interesting finding lays in the contribution behavior of the subjects in Treatment 
INCOMEREDUCTION. They encounter a reduction in potential income from treatment effects,  
but still attempt to contribute the same portion as the subjects in Treatment NOIMPACT. This implies 
that the low absolute contribution is due to the total income restraint. 
Table 7:          Results from two-sample t-test of absolute and relative contributions in each treatment in period 3  

 Period 3 
Treatment  

NOIMPACT 
Treatment 

INCOMEREDUCTION 
Treatment  

FUTUREINCOME 
Absolute 

contribution 
Relative 

contribution 
Absolute 

contribution 
Relative 

contribution 
Absolute 

contribution 
Relative 

contribution 
Mean 43.38 38.07% 14.85 36.07% 51.36 48.75% 
Degree of 
freedom* 

34 62 35 62 62 62 
p-value 
(1-tailed) 

Treatment NOIMPACT & Treatment INCOMEREDUCTION  
 Absolute: 0.0016 
 Relative: 0.3767 
 
Treatment INCOMEREDUCTION & Treatment FUTUREINCOME:  
 Absolute: 0.0000 
 Relative: 0.0418 
 
Treatment NOIMPACT & Treatment FUTUREINCOME:  
 Absolute: 0.2471 
 Relative: 0.0575 

Conclusion 
In absolute contribution, the null hypothesis is not rejected only in the mean comparison between 
Treatment NOIMPACT and Treatment FUTUREINCOME. 
 
In relative contribution, the null hypothesis is rejected only in the mean comparison between Treatment 
INCOMEREDUCTION and Treatment FUTUREINCOME. 

*If the degree of freedom is 62, the statistical test is two-sample t-test assuming equal variance. 

In period 3, the hypotheses are the same as period 2 and the p-value to test significant level is also  
one-tail. The absolute contributions in Table 7 show that the subjects in Treatment 
INCOMEREDUCTION contribute the least, while the contributions in Treatment FUTUREINCOME 
and Treatment NOIMPACT are not statistically different. Nevertheless, the relative contribution give 
away different results as the portion of contribution in Treatment NOIMPACT and Treatment 
INCOMEREDUCTION are approximately the same, whereas the subjects in Treatment 
FUTUREINCOME contribute the biggest portion of total income in comparison to other treatments. 
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Possible explanations for this are the treatment effects that boost the multiplier in period 3 for 
Treatment FUTUREINCOME or that subjects exploited from the benefit they endowed by greater 
contribution. Another interesting finding lays in the contribution behavior of the subjects in Treatment 
INCOMEREDUCTION. They encounter a reduction in potential income from treatment effects, but 
still attempt to contribute the same portion as the subjects in Treatment NOIMPACT. This implies that 
the low absolute contribution is due to the total income restraint.  
Result 3: In period 1 (before the emergence of an immigrant), the subjects’ average 

contribution is the same across the treatments. This imply that the subjects in the 
experiments of this paper share same pattern of contribution. 
In period 2, the absolute contribution is the highest for subjects in Treatment 
NOIMPACT, followed by subjects in Treatment FUTUREINCOME and 
Treatment INCOMEREDUCTION. However, the relative contributions are the 
same for subjects in Treatment NOIMPACT and Treatment FUTUREINCOME, 
while the lowest relative contribution is from the subjects of Treatment 
INCOMEREDUCTION. 
In period 3, the absolute contributions are the same for subjects in Treatment 
NOIMPACT and Treatment FUTUREINCOME, and the lowest absolute 
contribution is from the subjects of Treatment INCOMEREDUCTION. 
However, the relative contribution is the highest for subjects in Treatment 
FUTUREINCOME, while the subjects in Treatment NOIMPACT and 
Treatment INCOMEREDUCTION contribute approximately the same portion 
of their wealth into the public account. 

In the summary of the overall contribution behavior, the subjects show from their decision in the 
dynamic public good game that they are very cooperative and contributive in most situations over 
time. Even in the treatment INCOMEREDUCTION - in which the projection of income is lower, and 
the cooperation is not as supportive as other treatments - the subjects manage to maintain a constant 
absolute contribution until the end. On the other hand, the subjects always reserve a certain portion of 
their wealth in a private account to avoid the risk of losing substantial total income in any decision. To 
induce the subjects to contribute in the public account, showing that the immigrant has no impact on 
their potential income is sufficient to maintain cooperation. Nonetheless, if the immigrant has a 
negative impact on the subjects’ potential income, future growth must be promised to keep 
cooperation and contribution going. 
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4.3 Experiment results and analysis on growth and inequality 
In a dynamic public good game, growth can be measured by an absolute amount of tokens at the end 
of the experiment (Figure C5 of Appendix C) since the initial income is the same for all subjects in 
every treatment. Figure 3 illustrates the group income at the end of the experiment by each treatment.  
Figure 3: Total group income at the end of period 3 by each treatment 

 
Figure 3 shows that the total group income at the end of experiment is not much different in Treatment 
INCOMEREDUCTION. For Treatment NOIMPACT, only one group becomes an outlier in growth, 
while other groups’ income is approximately the same. However, group income in Treatment 
FUTUREINCOME is clearly separated into very high growth and low growth. Table 8 below also 
displays the statistical summary of average income per group and per subject in each treatment 
separately. 
Table 8:  Average total income at the end of experiment in each treatment 

 Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Subject’s 
income 

Group  
income 

Subject’s 
income 

Group 
income 

Subject’s 
income 

Group 
income 

Mean 143.28 573.13 56.88 227.50 289.78 1,159.13 
Growth 197% 105% 267% 
Median 100.00 419.50 52.00 220.00 280.00 1,143.50 
Max 485.00 1,574.00 157.00 341.00 912.00 2,761.00 
Min 41.00 227.00 11.00 167.00 15.00 148.00 
Standard 
Deviation 111.94 446.68 34.80 57.23 228.94 920.23 
Observations 32 8 32 8 32 8 

On average, all groups obtain growth at the end of the experiment because the mean group income 
exceeds 80 tokens. The highest growth, median, and maximum group tokens are from Treatment 
FUTUREINCOME, while the lowest growth, median, and maximum group tokens are from Treatment 
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INCOMEREDUCTION. This result is not far from expectations since the experimental design has the 
treatment effects increasing the multiplier in period 3 for Treatment FUTUREINCOME, while the 
treatment effect in Treatment INCOMEREDUCTION reduces a portion of group income after the 
emergence of the immigrant. Nonetheless, the minimum group income is surprising in Treatment 
FUTUREINCOME as it implies that the treatment effect is not always effective in every experimental 
group. Another interesting result is that the minimum subject’s growth can be lower than the initial 
endowment of 20 tokens, which implies a negative growth of such a subject. Only 3 subjects of the 96 
have negative growth at the end of experiment (Figure C5 of Appendix C). 
In addition, the standard deviation is highest in Treatment FUTUREINCOME, followed by Treatment 
NOIMPACT and Treatment INCOMEREDUCTION. This statistical variable is high if there is a huge 
difference in groups’ income between the group with the highest growth and the group with the lowest 
growth. Hence, it implies that the biggest group variations are in Treatment FUTUREINCOME, as can 
be seen in Figure 3. Due to high variation, it is suggested in Gaechter et al.’s study (2014) to split the 
group income into a “successful group” and an “unsuccessful group” by the median. If a group has 
income over the median, it is regarded as a successful group, and vice versa. The result of this splitting 
is shown in Table 9, with the Gini coefficient.  
For inequality in the dynamic public good game, the Gini coefficient from a Lorenz curve (Lorenz 
1905 and Deaton 1997) is used to measure the distribution of income within the group. At the 
beginning of the experiment, each subject in the group has an equal initial endowment of 20 tokens 
and the Gini coefficient is then zero. The inequality in a dynamic goods game implies cooperation 
among subjects in the group. If their decision goes in the same direction, the Gini coefficient remains 
the same. However, if any person goes off direction, the Gini coefficient starts to increase and 
inequality occurs within the group. Table 9 shows the average Gini coefficient in successful groups 
and unsuccessful groups across treatments.  
Table 9: Average group income and Gini coefficient at the end of the experiment in each treatment, 

categorized by successful and unsuccessful groups 
 Treatment  

NOIMPACT 
Treatment 

INCOMEREDUCTION 
Treatment  

FUTUREINCOME 
Successful 

group 
Unsuccessful 

group 
Successful 

group 
Unsuccessful 

group 
Successful 

group 
Unsuccessful 

group 
Group 
income 842.50 303.75 270.50 184.50 1,888.75 429.25 
Gini 
Coefficient 0.1019 0.1777 0.2624 0.2771 0.0844 0.1818 

Observations 4 4 4 4 4 4 
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The results in Table 9 indicate that the Gini coefficient is always higher for unsuccessful groups in all 
treatments. To compare the Gini coefficient across treatments, the two-sample t-test was used to 
analyze the difference of the Gini coefficient. The result of said statistical analysis (Figure C6 of 
Appendix C) shows that the Gini coefficient of a successful group in Treatment NOIMPACT and 
Treatment FUTUREINCOME is the same, and the Gini coefficient in Treatment 
INCOMEREDUCTION is higher than other treatments. However, the Gini coefficient of an 
unsuccessful group is statistically the same for all treatments. Apart from the cross treatment 
comparison, Figure 4 shows the progress of inequality over time.  

The trend line in Figure 4 shows that the Gini coefficient increases over time for unsuccessful groups 
of all treatments and the successful group of Treatment INCOMEREDUCTION. The constant, but 
slightly negative, trend line is the progress of the successful groups in Treatment NOIMPACT and 
Treatment FUTUREINCOME over time. These results explain that cooperation can be maintained by 
the successful group of most treatments, except Treatment INCOMEREDUCTION. The trait of an 
unsuccessful group is a decay in cooperation over time that causes only certain subjects to contribute, 
while other subjects exploit the public goods payoff by contribute lesser than others.  
Figure 4:        Progress of the Gini coefficient over time in each treatment for successful and unsuccessful group 
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Result 4: Groups of subjects in Treatment FUTUREINCOME earn the highest growth on 
average, but also have the highest group income variations. The lowest average 
group income is from Treatment INCOMEREDUCTION. In summary, the 
treatment effects from experimental design significantly impact a group's 
income.  
Among successful groups (group income above median), subjects in Treatment 
INCOMEREDUCTION encounter the highest inequality, where the level of 
inequality in Treatment FUTUREINCOME and Treatment NOIMPACT is 
statistically the same. Among unsuccessful groups (group income below median), 
the level of inequality is not statistically different among 3 treatments, but 
Treatment INCOMEREDUCTION still has the highest numeric value of the Gini 
coefficient. This high inequality implies that the subjects are less cooperative and 
lead to less trust in each decision. 

In the last research question, growth as measured by group income, and inequality as measured by the 
Gini coefficient, are combined to study the relationship. Since growth and inequality are expected to 
have monotonic function, Spearman’s rank correlation is the statistical tool to calculate correlation 
between group income and the Gini coefficient. Nonetheless, raw data used in this test is limited due 
to the small sample size. Therefore, the data was expanded by using the group income and the Gini 
coefficient from the 1st decision until the 9th decision as the data range (Figure C7 and Figure C8 of 
Appendix C). Again, the study of correlation is separated between a successful group and an 
unsuccessful group of each treatment. The result of Spearman’s correlation is illustrated in Table 9 
below. 
Table 10: Spearman’s correlation between group income and Gini coefficient 

 Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Successful 
group 0.3055 0.5499 -0.3433 
p-value  
(2-tails) 0.0700* 0.0005  0.0403 
Unsuccessful 
group 0.5130 0.7841 -0.0670 
p-value 
(2-tails) 0.0014 0.000  0.6980* 
*The null hypothesis cannot be rejected and there is no evidence indicating a correlation between group income and Gini 
coefficient.  

The result in Table 9 shows a strong positive correlation in the unsuccessful group of Treatment 
INCOMEREDUCTION, and a moderate positive correlation in the successful group of Treatment 
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INCOMEREDUCTION and in the unsuccessful group of Treatment NOIMPACT. Exceptionally, 
there is a weak negative relationship in the successful group of Treatment FUTUREINCOME. 
However, there is statistically no correlation in the successful group of Treatment NOIMPACT and 
the unsuccessful group of Treatment FUTUREINCOME.  
A positive correlation between group income and the Gini coefficient explains that it is required to 
have inequality within a group to achieve a certain level of growth. A strong positive correlation can 
then be interpreted that high inequality leads to greater growth. It is noticeable from Table 9 that there 
are positive correlations in Treatment NOIMPACT and Treatment INCOMEREDUCTION, but a 
negative correlation in Treatment FUTUREINCOME. This finding also shows that the cooperation 
can be maintained specifically in Treatment FUTUREINCOME, since the growth can be achieved 
without any inequality incurring. For ease of understanding, Figure 5 plots groups’ income and the 
Gini coefficient in the same illustration with a correlation line. 
Result 5: In both successful and unsuccessful groups, there is a positive relationship 

between group income and the Gini coefficient in Treatment NOIMPACT and 
Treatment INCOMEREDUCTION, while a weak negative relationship is shown 
in Treatment FUTUREINCOME.  
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Figure 5:            Progress of the Gini coefficient over time in each treatment for successful and unsuccessful group 
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5. Conclusion and Discussion 
This paper employs a dynamic public good game and establishes a common experimental design to 
study the contribution behavior and cooperation of subjects under different immigration situations. 
This dynamic pattern implies that the income at the end of a decision will be an endowment for the 
next decision and thus, it enables a chance to study both growth and inequality within an experimental 
group over time. In the experiment, a group of 96 students from Karlstad University and Tingvalla 
High School served as experimental subjects. 
In summary, the subjects kept a positive contribution in all decisions, and the Nash equilibrium was 
not the dominant strategy. This finding goes against the original repeated public good game (Ledyard 
1995) in which contribution converges to zero over time. However, the positive contribution in this 
paper aligns with the results of other studies in dynamic public good games (e.g. Andreoni 1988, 
Gaechter et al. 2014, Fehr and Gachter 1999).  
Also, if the immigrants prove to have no impact on subjects’ total income, or promise a future growth 
from today’s reduction in subjects’ income, the absolute amount of income contributed will increase 
over time and lead to an increase in the group’s income. However, even if the immigrants reduce the 
potential income of subjects permanently, the absolute contribution would not decay, remaining 
constant instead. In a relative contribution, the subjects predominantly contributed less than half of 
their total income to secure their wealth at each decision. Comparatively among treatments, subjects 
had the same contribution behavior in a normal situation (before the emergence of immigrants). 
However, after the emergence of an immigrant into their society, the subjects contributed the greatest 
portion of their income only when the immigrant had proven to have no impact on their total income, 
or had promised a future growth from today’s reduction in subjects’ income.  
These findings on contribution behavior indicate that the subjects in this experiment are very 
contributive in nature, but the level of contribution significantly depends on their total income at the 
beginning of each decision. In addition, the emergence of immigrants with differing economic impacts 
influenced the contribution behavior of the subjects. The scenario in which the immigrants reduce 
today’s income (but promise future growth) seems to result in highest both absolute and relative 
contribution.  
For growth and inequality, there is a successful group and an unsuccessful group, as categorized by the 
median group income in each treatment. Growth is always highest when the immigrants promise 
future growth in both groups. However, the inequality (as measured by Gini coefficient) is high and 
increases over time in all unsuccessful groups, while the successful group has high inequality only 
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when the immigrants consume a portion of the subjects’ income without future growth promise. The 
inequality in this dynamic public good game occurred due to less cooperation among subjects. 
Therefore, this finding implies that the cooperation of subjects in an unsuccessful group decays over 
time and results in the failure of the group, regardless of how supportive the environment is. This 
result aligns with Putnam’s suggestion (2000) that inequality always lowers the possibility of 
cooperation among individuals, and leads to failures within the society.  
Also, this paper finds a positive relationship between inequality and growth in the situation where the 
immigrants have no impact or consume a portion without future growth promise, in both the 
successful and unsuccessful group. This finding aligns with Gaechter et al.’s study (2014) that 
inequality must occur in order to create growth in a dynamic public good game. Nevertheless, there is 
a negative relationship between growth and inequality if the immigrants promise future growth. This 
contradiction to previous literature implies that the cooperation to contribute among subjects is not 
decaying, but rather strengthening in the last scenario. 
Overall, this paper provides insight into subjects’ contribution behavior and cooperation in different 
immigration situations, which can infer to the other Swedish citizens. It is important to address this 
issue since immigration has become a major point of contention within Swedish society. 
Understanding the contribution behavior and cooperation of subjects will help the relevant authorities 
improve both the integration and acceptance of immigrants into their society. All findings in this paper 
suggest that the best scenario to improve contribution and cooperation of subjects is to show a promise 
for future growth. This scenario would also increase growth and reduce inequality within the society. 
Also, the subjects possess contributive personality even in the situation that their growth is reduced by 
the immigrants.   
The immigration situation is still a fresh topic to study with the experimental approach. Using the 
same experimental design as this paper, further research could target participants in the workforce as 
experimental subjects, since they feel a real tax-payment burden. In addition, the neutral framing in 
this paper may show the advantages in removing potential bias, but it also comes with the cost of less 
focus on the term immigrant. The future research may study the impact of neutral framing in 
comparison to direct term of immigrant over contribution behavior via the within-subject design of 
public good game. Another interesting area would be to amend the design by introducing a real person 
with a fixed, small amount of tokens into the experiment instead of a mock person. This change would 
allow the researchers to see the reaction from both host-society subjects and the immigrant. Lastly, the 
inverse study of this experiment is suggested. The target participants should be immigrants in Sweden, 
and the scenario should be designed to study their contribution behavior and perspective of the host 
society, instead.   



41 
 

References  
Akrami, N, Ekerhammar B and Araya T 2000, ‘Classical and modern racial prejudice: a study of 

attitudes toward immigrants in Sweden’, European Journal of Social Psychology, Vol. 30,  
pp. 521-532. 

Andreoni, J 1988, ‘Why free ride? Strategies and Learning in Public Goods Experiments’,  
Journal of Public Economics, Vol. 37, pp. 291-304. 

Boubtane, E, Coulibaly, D and Rault, C 2011, ‘Immigration, Unemployment and Growth in the Host 
Country: Boostrap Panel Granger Causality Analysis on OECD Countries’, IZA Discussion 
Paper, No. 5853.  

Cadsby, CB and Maynes E 1998, ‘Gender and free riding in a threshold public good game: 
Experimental evidence’, Journal of Economic Behavior & Organization, Vol. 34,  
pp. 603 - 620 

Capraro, V 2013, ‘A Model of Human Cooperation in Social Dilemmas’, PLoS ONE, Vol. 8, No. 8-
e72427, Available from: 10.1371/journal.pone.0072427 

Ceriani, L and Verme, P 2012, ‘The origins of the Gini index: extracts from Variabilità e Mutabilità 
(1912) by Corrado Gini’, Journal of Economic Inequality, Vol. 10, Issue 3, pp. 421-443. 

Chami, R, Fullenkamp C, and Jahjah, S 2005, ‘Are immigrant remittance flows a Source of Capital 
Development?’, International Monetary Fund, Vol. 52, No. 1, pp. 55-81. 

Charness, G, Gneezy, U and Krhn, MA 2012, ‘Experimental methods: Between-subject and within-
subject design’, Journal of Economic Behavior and Organization, Vol. 81, pp. 1-8. 

Cleave, BL, Nikiforakis, N, and Slonim, R 2011, ‘Is there selection bias in laboratory experiments? 
The case of social and risk preference’, IZA Discussion Paper, No. 5488. 

Dawes, R, Orbell, J, Simmons, R, and Van de Kragt A 1986, ‘Organizing groups for collective action’,  
The American Political Science Review, Vol. 80, No. 4, pp. 1171-1185.  

Deaton, A 1997, ‘Analysis of Household Surveys’, Baltimore, MD. John Hopkins University Press 
Dolado, J, Goria, A and Ichino, A 1994, ‘Immigration, human capital and growth in the host country’, 

Journal of Population Economics, Vol. 7, pp. 193-215 
Facchini, G and Mayda, AM 2009, ‘Does the welfare state affect individual attitudes towards 

immigrants? Evidence across countries’, The Review of Economics and Statistics, Vol. 91, No. 
2, pp 295-314. 

Fehr, E and Gachter, S 1999, ‘Cooperation and Punishment in Public Goods Experiments’,  
CESifo Working Paper, No. 183. 

Forbes, S 2000, ‘A reassessment of the relationship between inequality and growth’, American 
Economic Review, Vol. 88, No. 4, pp. 868-869. 

Gaechter, S, Mengel, F, Tsakas, E and Vostroknutov, A 2014, ‘Growth and Inequality  
in Public Good Games’, Social Science Research Network, Available from: 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2351717. [23 August 2014]  



42 
 

Keser, C and Van Winden, F 2000, ‘Conditional Cooperation and Voluntary Contributions to Public 
Goods’, Tinbergen Institute Discussion Paper, No. 00-011/1.  

Ledyard, J 1995, ‘Public goods: a survey of experimental research’. Kagel J, Roth A (eds) Handbook 
of experimental economics. Princeton University Press, Princeton, pp 111–194. 

Lorenz, M 1905, ‘Method of Measuring the Concentration of Wealth’, Publication of American 
Statistical Association, Vol. 9, No. 70, pp. 209-219. 

Marwell, G and Ames, R 1981, ‘Economist Free Ride, Does anyone else? Experiments on the 
provision of public goods’, Journal of Public Economics, Vol. 15, pp. 295-310.   

Migrationsverket 2016, The Swedish Migration Agency, Available from: 
http://www.migrationsverket.se/English/About-the-Migration-Agency/Facts-and-statistics-
/Facts-on-migration/History.html. [23 April 2016]. 

Ministry of Finance 2015, the Government Office, Available from: 
http://www.regeringen.se/rattsdokument/proposition/2015/09/prop.-2015161/,[23 April 2016]. 

OECD 2014, Focus on Inequality and Growth - December 2014. Directorate for Employment, Labor 
and Social Affairs, OECD. Available from: http://www.oecd.org/social/Focus-Inequality-and-
Growth-2014.pdf. 

Official site of Sweden 2016, The Swedish Institute, Business Sweden, VisitSweden and the Swedish 
Government Offices, Available from: https://sweden.se/migration/#1980, [23 April 2016]. 

Ortega, F and Peri, G 2009, ‘The Causes and Effects of International Migrations: Evidence from 
OECD countries 1980-2005’, Working papers, University of California, Department of 
Economics, No. 09,6.  

Peri, G 2013, ‘The Economic Benefits of Immigration’, Berkley Review of Latin American Studies, 
Available from: http://clas.berkeley.edu/research/immigration-economic-benefits-
immigration.  
[10 May 2016]. 

Rege, M and Telle K 2004, ‘The impact of social approval and framing on cooperation in public good 
situations’, Journal of Public Economics, Vol. 88, pp. 1625-1644. 

Sadrieh, A and Verbon, AAH 2006, Inequality, cooperation, and growth: An experiment study,  
European Economic Review, Vol. 50, pp. 1197-1222. 

Solow, RM 1956, ‘A contribution to the theory of economic growth’, Quarterly Journal of Economics,  
Vol. 70, No. 1, pp. 65-94 

Swan, TW 1956, ‘Economic growth and capital accumulation’, Economic Record, Vol. 32, No. 2,  
pp334-361 

The UN Refugee Agency 2015, the United Nations High Commissioner for Refugees (UNHCR). 
Available from: http://www.unhcr.org/pages/49e48f056.html [23 April 2016].  

Wiesbrock, A 2011, ‘The integration of immigrants in Sweden: a Model for the European Union’, 
International Migration, Vol. 49, No. 4.  

 



43 
 

APPENDIX A: Additional information for immigration situation in 
Sweden 
Figure A1 Annual population size, births and immigrants during 1930 – 2015 

 
Sources: Population statistics from 1935 to 2015, Statistics Sweden. The source of data for this 

graph is available at  http://www.scb.se/en_/Finding-statistics/Statistics-by-subject-
area/Population/Population-projections/Population-projections/Aktuell-
Pong/14505/Current-forecast/The-future-population-of-Sweden-20152060/273426/ 

Notes: The population size based on the right vertical axis, while births and immigrants based 
on the left vertical axis.  

 
Figure A2 Number of first permits granted for the purpose of family unification and asylum 

seekers during 2005 – 2015  

 
Sources: Migration and Asylum 2005 - 2015, the Migration Board of Sweden. The source of 

data for this graph was available at   
http://www.migrationsverket.se/download/18.2d998ffc151ac38715985ef/1460617206
567/Overview-2005-2015.xls 
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Figure A3 Pie chart of immigration reasons during 2010 – 2015 in percentage 

 
Sources: The Official Site of Sweden. Available at https://sweden.se/migration/#2015 

The data sources in the Official Site of Sweden referred to http://migtalks.se/migration  
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APPENDIX B: Experimental instructions and questionnaires 
 
Figure B1 General information provided at the beginning of experiment  

 
(English Version) General Information 

Welcome and thank you for participating in this decision making experiment. You can earn 
real money from this experiment, the amount you earn will depend on the decision you make and also 
on the decisions made by the other participants in your group.  

The currency in the game is ‘Tokens’ and each token has in-game value of 1,000 SEK.  
Your earnings will be paid to you at the end of the game with the conversion rate of 0.2 SEK per 
token.  

The experiment will take approximately 15 minutes. During the experiment, conversation 
among participants is not allowed. Also, your decision and result are confidential; and thus, must not 
be shared to other participants. The violation of these rules will exclude you from the experiment and 
any payment immediately. 

 If you have any questions or require assistance, please ask the instructor who will be available 
throughout the experiment. 

 
************************* 

 
In the experiment, you and the other 3 participants are grouped as one society. Resources that 

each individual has can be kept for themselves or contributed to a common pot where it can grow and 
benefit all members equally. 

More specifically:  In this society, your in-game money can be allocated into 2 types of 
account: private account and public account.  
 The private account is yours and there is no interest earned.  
 The public account belongs to all four members of your society. This public account has a 

multiplier which makes the contributions to this account grows by 1.5; This public account will 
then return  
equal payoffs to you and the other 3 participants. 

In each round, please write down your allocation between the two accounts in the given paper. 
After each decision, please hand the paper to the instructor in a confidential manner. 

The result of each decision and your new number of tokens will be given to you in a 
confidential manner. In the calculation, the result will be rounded as integer for the ease of your 
decision. 
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(Swedish Version)  
Allmän information 

Välkommen och tack för att du deltar i detta beslutsfattande experiment. Du kan tjäna verkliga 
pengar på detta experiment, det belopp du tjänar beror på beslutet du fattar men även på de beslut som 
fattas av de andra deltagarna i gruppen. 

Valutan i spelet är "Tokens" och varje token har ett spelvärde på 1000 kronor. Din förtjänst 
kommer att betalas ut till dig i slutet av spelet med en konverteringskurs på 0,2 kronor per token. 

Experimentet kommer att ta cirka 15 minuter. Under experimentet är det inte tillåtet att prata 
med de andra deltagarna. Ditt beslut och resultat är konfidentiella, och får därmed inte delas med 
andra deltagare. Överträdelse av dessa regler kommer att utesluta dig från experimentet och alla 
betalningar omedelbart. 

Om du har några frågor eller behöver hjälp, vänligen fråga instruktören som kommer att finnas 
tillgänglig under hela experimentet. 

 
************************* 

 
I experimentet är du och de andra 3 deltagarna grupperade som ett samhälle. Varje individ kan 

välja att behålla sina resurser för sig själva, eller använda dem till en gemensam pott där de kan växa 
och gynna alla medlemmar lika mycket. 

Närmare bestämt: I detta samhälle kan dina spelpengar fördelas på 2 typer av konton: privat 
konto och offentligt kontot. 

 Det privata kontot är ditt och det finns ingen ränta.  
 Det offentliga kontot tillhör alla fyra medlemmarna i ert samhälle. Detta offentliga konto har 

en multiplikator som gör att varje bidrag till detta konto växer med 1,5; Detta offentliga konto 
kommer sedan att ge en lika stor utdelning till dig och de andra 3 deltagare. 
I varje omgång skriver du ner din fördelning mellan de två kontona på det givna pappret. 

Efter varje beslut, vänligen lämna papperet till instruktören på ett konfidentiellt sätt. 
Resultatet av varje beslut och ditt nya nummer av tokens kommer att ges till dig på ett 

konfidentiellt sätt. I beräkningen kommer resultatet avrundas till heltal för att underlätta ditt beslut. 
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Figure B2 Experimental instructions for Treatment NOIMPACT  
(English Version) Experimental Instructions for period 1 

As a member of society, you will now make 3 consecutive and independent decisions. You 
have the initial endowment of 20 tokens. You will decide how much to contribute to the public 
account and how much you will keep for yourself in your private account. The calculation of your 
tokens at the end of first decision is shown below.  

 
Total tokens  =  Amount of tokens     + [1.5 * (Sum of tokens in public account)]/4 
at the end   in private account  
 
For example:  Assume that you keep 10 tokens in your private account and contribute 10 tokens to  
public account. If the other 3 members of your society do the same, then the sum of tokens in public 
account is 40. The payoff from public account is [1.5*40]/4 = 15 tokens. Thus, your total number of 
tokens is now 10 + 15 = 25 tokens. 
These 25 tokens can now be used in the next decision to allocate between the two accounts as you 
wish.  
For every new decision, you may allocate the tokens you have received so far. 
 

************************* 
 
Period 1:  1st – 3rd decision  

 1st decision 2nd decision 3rd decision 
Total tokens 20   

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
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Experimental Instructions for period 2 and 3 
At the beginning of this period, a person from another society will now join your society.  

Thus, there are the total of 5 members, including you, in the society from now on.  
The new member cannot contribute into the public account, but he/she will not receive a 

payoff from public account. The calculation of your tokens is the same as period 1. 
 
Total tokens  =  Amount of tokens     + [1.5 * (Sum of tokens in public account)]/4 
at the end   in private account  
 
Comparing to previous example:  If all 4 original members allocate 10 tokens to each account, 
then the payoff from public account is [1.5*40]/4 = 15 tokens. Thus, your total number of tokens is 
now  
10 + 15 = 25 tokens.  
i.e. The new member does not affect the payoff from public account in any way. 

As a member of this society, you will now make 6 consecutive and independent decisions.  
You will decide how much to contribute to the public account and how much you will keep for 
yourself in your private account. 

 
************************* 

 
 
Period 2:  4th – 9th decision  

 4th decision 5th decision 6th decision 
Total tokens    

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
 

 7th decision 8th decision 9th decision 
Total tokens    

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
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(Swedish Version) 
Experimentella instruktioner för period 1 

Som en medlem av samhället, kommer du nu göra 3 självständiga beslut i rad. Du har ett 
ursprungligt kapital på 20 tokens. Du kommer att bestämma hur mycket du vill bidra till det offentliga 
kontot och hur mycket du vill behålla för dig själv i ditt privata konto. Beräkningen av dina tokens i 
slutet av första beslutet visas nedan. 
 
Totala tokens     =     Mängden tokens         +      [1,5 * (Summan av tokens i det offentliga kontot)] / 4 
i slutet                         i det privata kontot  
 
Till exempel: Antag att du behåller 10 tokens i ditt privata konto och bidrar med 10 tokens till det 
offentliga kontot. Om de övriga 3 medlemmarna i ert samhälle gör samma sak, då är summan av 
tokens i det offentliga kontot 40. Utdelning från det offentliga kontot blir då: [1,5 * 40] / 4 = 15 
tokens. Således är ditt totala antal tokens nu 10 + 15 = 25 tokens. 
Dessa 25 tokens kan nu användas i nästa beslut, och du får fördela dem hur du vill mellan de två 
kontona.  
För varje nytt beslut, kan du fördela de tokens som du hittills har fått.   
 

************************* 
 
Period 1:  1:a – 3:e beslutet  
 

 1:a beslutet 2:a beslutet 3:e beslutet 
Totala tokens  20   

- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot    
Totala tokens i slutet av beslutet    
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Experimentella instruktioner för period 2 - 3 
I början av denna period kommer en person från ett annat samhälle att gå med i ert samhälle. 

Det finns alltså totalt 5 medlemmar, inklusive dig, i samhället från och med nu. 
Den nya medlemmen kan inte bidra till det offentliga kontot, men han/hon kommer heller inte 

att få ta del av utdelningen från det offentliga kontot. Beräkningen av dina tokens är densamma som i 
period 1. 
Totala tokens     =     Mängden tokens         +      [1,5 * (Summan av tokens i det offentliga kontot)] / 4 
i slutet                        i det privata kontot  
 
Jämfört med föregående exempel: Om alla de 4 ursprungliga medlemmarna fördelar 10 tokens på 
varje konto, kommer utdelning från det offentliga kontot att vara [1,5 * 40] / 4 = 15 tokens. Således är 
ditt totala antal tokens nu 10 + 15 = 25 tokens. 
d.v.s. Den nya medlemmen påverkar inte utdelning från det offentliga kontot på något sätt. 

Som en medlem av det här samhället, kommer du nu göra 6 självständiga beslut i rad. Du 
kommer att bestämma hur mycket du vill bidra till det offentliga kontot och hur mycket du vill behålla 
för dig själv i ditt privata konto.  
 

************************* 
 
Period 2:  4:e – 9:e beslutet   

 4:e beslutet 5:e beslutet 6:e beslutet 
Totala tokens    

- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot     
Totala tokens i slutet av beslutet     
 

 7:e beslutet 8:e beslutet 9:e beslutet 
Totala tokens    

- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot     
Totala tokens i slutet av beslutet    
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Figure B3 Experimental instructions for Treatment INCOMEREDUCTION 
 

(English Version) 
Experimental Instructions for period 1 

As a member of society, you will now make 3 consecutive and independent decisions. You 
have the initial endowment of 20 tokens. You will decide how much to contribute to the public 
account and  
how much you will keep for yourself in your private account. The calculation of your tokens at the end 
of first decision is shown below.  

 
Total tokens  =  Amount of tokens     + [1.5 * (Sum of tokens in public account)]/4 
at the end   in private account  
 
For example:  Assume that you keep 10 tokens in your private account and contribute 10 tokens to  
public account. If the other 3 members of your society do the same, then the sum of tokens in public 
account is 40. The payoff from public account is [1.5*40]/4 = 15 tokens. Thus, your total number of 
tokens is now 10 + 15 = 25 tokens. 
These 25 tokens can now be used in the next decision to allocate between the two accounts as you 
wish.  
For every new decision, you may allocate the tokens you have received so far. 
 

************************* 
 
Period 1:  1st – 3rd decision  

 1st decision 2nd decision 3rd decision 
Total tokens 20   

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
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Experimental Instructions for period 2 and 3  
At the beginning of this period, a person from another society will now join your society.  

Thus, there are the total of 5 members, including you, in the society from now on.  
The new member cannot contribute into the public account, but he/she will receive a payoff 

from public account. The calculation of your tokens is different from period 1 since the payoff from 
public account is equally returned to 5 members instead of 4 members. 

 
Total tokens  =  Amount of tokens     + [1.5 * (Sum of tokens in public account)]/5 
at the end   in private account  
 
Comparing to previous example:  If all 4 original members allocate 10 tokens to each account, 
then the payoff from public account is [1.5*40]/5 = 12 tokens. Thus, your total number of tokens is 
now  
10 + 12 = 22 tokens.  
i.e. The new member reduces the payoff from public account. 

As a member of this society, you will now make 6 consecutive and independent decisions.  
You will decide how much to contribute to the public account and how much you will keep for 
yourself in your private account. 

************************* 
Period 2:  4th – 9th decision 
 

 4th decision 5th decision 6th decision 
Total tokens    

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
  

 7th decision 8th decision 9th decision 
Total tokens    

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
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(Swedish Version) 
Experimentella instruktioner för period 1 

Som en medlem av samhället, kommer du nu göra 3 självständiga beslut i rad. Du har ett 
ursprungligt kapital på 20 tokens. Du kommer att bestämma hur mycket du vill bidra till det offentliga 
kontot och hur mycket du vill behålla för dig själv i ditt privata konto. Beräkningen av dina tokens i 
slutet av första beslutet visas nedan. 
 
Totala tokens     =     Mängden tokens         +      [1,5 * (Summan av tokens i det offentliga kontot)] / 4 
i slutet                        i det privata kontot  
 
Till exempel: Antag att du behåller 10 tokens i ditt privata konto och bidrar med 10 tokens till det 
offentliga kontot. Om de övriga 3 medlemmarna i ert samhälle gör samma sak, då är summan av 
tokens i det offentliga kontot 40. Utdelning från det offentliga kontot blir då: [1,5 * 40] / 4 = 15 
tokens. Således är ditt totala antal tokens nu 10 + 15 = 25 tokens. 
Dessa 25 tokens kan nu användas i nästa beslut, och du får fördela dem hur du vill mellan de två 
kontona.  
För varje nytt beslut, kan du fördela de tokens som du hittills har fått.   
 

************************* 
 
Period 1:  1:a – 3:e beslutet  
 

 1:a beslutet 2:a beslutet 3:e beslutet 
Totala tokens  20   

- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot    
Totala tokens i slutet av beslutet    
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Experimentella instruktioner för period 2 - 3 
I början av denna period kommer en person från ett annat samhälle att gå med i ert samhälle. 

Det finns alltså totalt 5 medlemmar, inklusive dig, i samhället från och med nu. 
Den nya medlemmen kan inte bidra till det offentliga kontot, men han/hon kommer att ta del 

av utdelningen från det offentliga kontot. Beräkningen av dina tokens skiljer sig från period 1 eftersom 
utdelning från det offentliga kontot fördelas på 5 medlemmar i stället för på 4 medlemmar. 
Totala tokens     =     Mängden tokens         +      [1,5 * (Summan av tokens i det offentliga kontot)] / 5 
i slutet                        i det privata kontot  
 
Jämfört med föregående exempel: Om alla de 4 ursprungliga medlemmarna fördelar 10 tokens på 
varje konto, kommer utdelning från det offentliga kontot att vara: [1,5 * 40] / 5 = 12 tokens. Således är 
ditt totala antal tokens nu 10 + 12 = 22 tokens. 
d.v.s. Den nya medlemmen minskar utdelningen från det offentliga kontot. 

Som en medlem av det här samhället, kommer du nu göra 6 självständiga beslut i rad. Du 
kommer att bestämma hur mycket du vill bidra till det offentliga kontot och hur mycket du vill behålla 
för dig själv i ditt privata konto.  
 

************************* 
 

Period 2:  4:e – 9:e beslutet  
 4:e beslutet 5:e beslutet 6:e beslutet 

Totala tokens    
- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot     
Totala tokens i slutet av beslutet    
  

 7:e beslutet 8:e beslutet 9:e beslutet 
Total tokens    

- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot     
Totala tokens i slutet av beslutet    
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Figure B4 Experimental instructions for Treatment FUTUREINCOME 
 

(English Version) 
Experimental Instructions for period 1 

As a member of society, you will now make 3 consecutive and independent decisions. You 
have the initial endowment of 20 tokens. You will decide how much to contribute to the public 
account and  
how much you will keep for yourself in your private account. The calculation of your tokens at the end 
of first decision is shown below.  

 
Total tokens  =  Amount of tokens     + [1.5 * (Sum of tokens in public account)]/4 
at the end   in private account  
 
For example:  Assume that you keep 10 tokens in your private account and contribute 10 tokens to  
public account. If the other 3 members of your society do the same, then the sum of tokens in public 
account is 40. The payoff from public account is [1.5*40]/4 = 15 tokens. Thus, your total number of 
tokens is now 10 + 15 = 25 tokens. 
These 25 tokens can now be used in the next decision to allocate between the two accounts as you 
wish.  
For every new decision, you may allocate the tokens you have received so far. 
 

************************* 
 
Period 1:  1st – 3rd decision  

 1st decision 2nd decision 3rd decision 
Total tokens 20   

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
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Experimental Instructions for period 2 
At the beginning of this period, a person from another society will now join your society.  

Thus, there are the total of 5 members, including you, in the society from now on.  
The new member cannot contribute into the public account, but he/she will receive a payoff 

from the public account. The calculation of your tokens is different from period 1 since the payoff 
from public account is equally returned to 5 members instead of 4 members. 

 
Total tokens  =  Amount of tokens     + [1.5 * (Sum of tokens in public account)]/5 
at the end   in private account  
 
Comparing to previous example:  If all 4 original members allocate 10 tokens to each account, 
then the payoff from public account is [1.5*40]/5 = 12 tokens. Thus, your total number of tokens is 
now  
10 + 12 = 22 tokens.  
i.e. The new member reduces the payoff from public account. 

As a member of this society, you will now make 3 consecutive and independent decisions. 
You will decide how much to contribute to the public account and how much you will keep for 
yourself in your private account. 

During this period, the new member has an adjustment period to your society; therefore, the 
payoff from the public account to each member will be lower than before.  

However, in the next period, he/she will start to help your society and increase the multiplier 
by 0.6 percent of total contribution in the public account during this period (4th decision to 6th 
decision). 

 
************************* 

 
Period 2:  4th – 6th decision  

 4th decision 5th decision 6th decision 
Total tokens    

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
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Experimental Instructions for period 3 
In this period, your society still has a total of 5 members, the original four members plus the 

member who joined in the last period. 
 The new member has now partially adjusted to your society; and thus, he/she is able to 
increase the multiplier, the amount by which is dependent on the contributions of the original members 
in the previous period. The new multiplier will be larger based on the amount of contributions in last 
period.  
For example:  If each member contributed 10 tokens to the public account in each decision of period 
2, the total contributions will be 40 + 40 + 40 = 120 tokens. The multiplier in this period will increase 
by 0.6 percent of the total contribution. The new multiplier will be 1.5 + (0.006 * 120) = 2.22 for this 
period. 

However, if each member contributed 5 tokens to the public account in each decision of 
period 2, the total contributions will be 20 + 20 + 20 = 60 tokens. The multiplier in this period will 
increase by 0.6 percent of the total contribution. The new multiplier will be 1.5 + (0.006 * 60) = 1.86 
for this period. 

The new member will receive an equal payoff from the public account although she is not yet 
able to make a direct contribution to the public account. The payoffs from the public account is now as 
follows: 
Total tokens  =  Amount of tokens     + [New multiplier *  
at the end   in private account   (Sum of tokens in public account)]/5 
For example: If the new multiplier is 2.22 and all 4 original members allocate 10 tokens to each 
account, then the payoff from public account is [2.22*40]/5 = 18 tokens. Thus, your total number of 
tokens is now 10 + 18 = 28 tokens. 

If the new multiplier is 1.86 and all 4 original members allocate 10 tokens to each account, 
then the payoff from public account is [1.86*40]/5 = 15 tokens. Thus, your total number of tokens is 
now  
10 + 15 = 25 tokens. 

As a member of society, you will now make another 3 consecutive and independent decisions. 
You will decide how much to contribute to the public account and how much you will keep for 
yourself in your private account. 

************************* 
Period 3:  7th – 9th decision 
 

 7th decision 8th decision 9th decision 
Total tokens    

- Keep in private account    
- Contribute in public account    

    
Payoff from public account    
Total token at the end of decision    
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(Swedish Version) 
Experimentella instruktioner för period 1 

Som en medlem av samhället, kommer du nu göra 3 självständiga beslut i rad. Du har ett 
ursprungligt kapital på 20 tokens. Du kommer att bestämma hur mycket du vill bidra till det offentliga 
kontot och hur mycket du vill behålla för dig själv i ditt privata konto. Beräkningen av dina tokens i 
slutet av första beslutet visas nedan. 
 
Totala tokens     =     Mängden tokens         +      [1,5 * (Summan av tokens i det offentliga kontot)] / 4 
i slutet                         i det privata kontot  
 
Till exempel: Antag att du behåller 10 tokens i ditt privata konto och bidrar med 10 tokens till det 
offentliga kontot. Om de övriga 3 medlemmarna i ert samhälle gör samma sak, då är summan av 
tokens i det offentliga kontot 40. Utdelning från det offentliga kontot blir då: [1,5 * 40] / 4 = 15 
tokens. Således är ditt totala antal tokens nu 10 + 15 = 25 tokens. 
Dessa 25 tokens kan nu användas i nästa beslut, och du får fördela dem hur du vill mellan de två 
kontona.  
För varje nytt beslut, kan du fördela de tokens som du hittills har fått.   
 

************************* 
 
Period 1:  1:a – 3:e beslutet  
 

 1:a beslutet 2:a beslutet 3:e beslutet 
Totala tokens  20   

- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot    
Totala tokens i slutet av beslutet    
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Experimentella instruktioner för period 2 
I början av denna period kommer en person från ett annat samhälle att gå med i ert samhälle. 

Det finns alltså totalt 5 medlemmar, inklusive dig, i samhället från och med nu. 
Den nya medlemmen kan inte bidra till det offentliga kontot, men han/hon kommer att ta del 

av utdelningen från det offentliga kontot. Beräkningen av dina tokens skiljer sig från period 1 eftersom 
utdelning från det offentliga kontot fördelas på 5 medlemmar i stället för på 4 medlemmar. 
 
Totala tokens     =   Mängden tokens   +   [1,5 * (Summan av tokens i det offentliga kontot)]/5 
i slutet                      i det privata kontot  
 
Jämfört med föregående exempel: Om alla de 4 ursprungliga medlemmarna fördelar 10 tokens på 
varje konto, kommer utdelning från det offentliga kontot att vara: [1,5 * 40] / 5 = 12 tokens. Således är 
ditt totala antal tokens nu 10 + 12 = 22 tokens. 
d.v.s. Den nya medlemmen minskar utdelningen från det offentliga kontot. 
Som en medlem av det här samhället, kommer du nu göra 3 självständiga beslut i rad. Du kommer att 
bestämma hur mycket du vill bidra till det offentliga kontot och hur mycket du vill behålla för dig 
själv i ditt privata konto.  

Under denna period har den nya medlemmen en anpassningsperiod till ert samhälle. Därför 
kommer utdelningen från det offentliga kontot till varje medlem att vara lägre än tidigare. 

Men i nästa period, kommer han/hon att börja hjälpa ert samhälle och öka multiplikatorn med 
0,6 procent av det totala bidraget till det offentliga kontot. (Under perioden: 4:e till 6:e beslutet). 

 
************************* 

 
Period 2:  4:e - 6:e beslutet 
 

 4:e beslutet 5:e beslutet 6:e beslutet 
Totala tokens    

- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot     
Totala tokens i slutet av beslutet    
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Experimentella instruktioner för period 3 
Under denna period har ert samhälle fortfarande totalt 5 medlemmar, de ursprungliga fyra 

medlemmarna plus personen som gick med i den förra perioden. 
 Den nya medlemmen har nu delvis anpassats till ert samhälle; och därmed kan han/hon öka 
multiplikatorn, det belopp som är beroende av bidragen från de ursprungliga medlemmarna i den 
föregående perioden. Den nya multiplikatorn blir större baserat på mängden av bidrag i den förra 
perioden. 
Till exempel: Om varje medlem bidrog med 10 tokens till det offentliga kontot i varje beslut i period 
2, kommer det totala bidraget att vara 40 + 40 + 40 = 120 tokens. Multiplikatorn under denna period 
kommer att öka med 0,6 procent av det totala bidraget. Den nya multiplikatorn blir 1,5 + (0,006 * 120) 
= 2.22 för denna period.  
Men om varje medlem bidrog med 5 tokens till det offentliga kontot i varje beslut i period 2, kommer 
det totala bidraget att vara 20 + 20 + 20 = 60 tokens. Multiplikatorn under denna period kommer att 
öka med 0,6 procent av det totala bidraget. Den nya multiplikatorn blir 1,5 + (0,006 * 60) = 1,86 för 
denna period. 

Den nya medlemmen får en lika stor utdelning från det offentliga kontot även om han/hon 
ännu inte kan ge ett direkt bidrag till det offentliga kontot. Utdelningen från det offentliga kontot är nu 
enligt följande: 
Totala tokens  =      Mängden tokens     + [Nya multiplikatorn *  
i slutet            i det privata kontot            (Summan av tokens i det offentliga kontot)] / 5 
Till exempel: Om den nya multiplikatorn är 2.22 och alla de 4 ursprungliga medlemmarna fördelar 10 
tokens på varje konto, kommer utdelning från det offentliga kontot att vara: [2,22 * 40] / 5 = 18 
tokens. Således är ditt totala antal tokens nu 10 + 18 = 28 tokens.  

Om den nya multiplikatorn är 1,86 och alla de 4 ursprungliga medlemmarna fördelar 10 
tokens på varje konto, kommer utdelning från offentliga kontot att vara: [1,86 * 40] / 5 = 15 tokens. 
Således är ditt totala antal tokens nu 10 + 15 = 25 tokens. 

Som en medlem av samhället, kommer du nu göra ytterligare 3 självständiga beslut i rad. Du 
kommer att bestämma hur mycket du vill bidra till det offentliga kontot och hur mycket du vill behålla 
för dig själv i ditt privata konto.  

************************* 
Period 3:  7:e – 9:e beslutet  

 7:e beslutet 8:e beslutet 9:e beslutet 
Totala tokens    

- Behålla i det privata kontot     
- Bidra till det offentliga kontot     

    
Utdelning från det offentliga kontot     
Totala tokens i slutet av beslutet    
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Figure B5 Short questionnaire after the experiment 
 
Please answer the questionnaire below after you complete the experiment 
 

1. Are you a  ____ Male   ____ Female 
 

2. How old are you? ____ 15-19 years old ____ 20-24 years old ____ 25-29 years old 
    ____ 30-34 years old ____ 35-39 years old ____ 40-44 years old 
    ____ 45-49 years old ____ 50 years old or more 
 

3. What is your opinion regarding a government policy which helps immigrants? 
____ Support  
____ Do not support  
____ Neutral 
 

4. Have you ever participated in this type of experiment before? 
____ Yes  
____ No 
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Figure B6  Question List in Pilot Experiment 
After the participants finished the pilot experiment, the interview session was held in a group.  
The questions were prepared and asked in in the following order.  
 
1. Did you realize that ‘A person from another society will now join your society and become 

another participant in the game, but he/she is unable to contribute for your society’ refers to an 
immigrant?  
If not, please tell me whether your decision on contribution will change?  

2. When the term “immigrant” is used, what is the first thing that comes to mind? 
3. Have any of you participated in this type of experiment before? 
4. What are the factors impacting your decision to put the particular number of tokens in  

public account? 
5. Do you think the game is too long or dull? 
6. Are the instructions clear and understandable?  
7. Do you have any suggestions on how to improve the understanding of this experiment? 
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APPENDIX C: Supplementary results and statistic tables 
 
Figure C1  Summary of demographic data obtained from questionnaire 

 Gender Age range Opinion 
Treatment  
NOIMPACT 

19 males (59%) 
13 females (41%) 

20 subjects in 15-19 years old 
(63%) 

10 subjects in 20-24 years old 
(31%) 

2 subjects in 25-29 years old (6%) 

21 Supporters (66%) 
1 Not supports (3%) 
10 neutrals (31%) 

Treatment 
INCOMEREDUCTION 

16 males (50%) 
16 females (50%) 

15 subjects in 15-19 years old 
(47%) 

14 subjects in 20-24 years old 
(44%) 

3 subjects in 25-29 years old (9%) 

11 Support (34%) 
3 Not support (10%) 

18 neutrals (56%) 

Treatment 
FUTUREINCOME 

9 males (28%) 
23 females (72%) 

13 subjects in 15-19 years old 
(41%) 

14 subjects in 20-24 years old 
(44%) 

4 subjects in 25-29 years old (12%) 
1 subject in 30-34 years old (3%) 

16 Support (50%) 
1 Not support (3%) 
15 neutrals (47%) 

Total 44 males (72%) 
52 females (54%) 

48 subjects in 15-19 years old 
(50%) 

38 subjects in 20-24 years old 
(40%) 

9 subjects in 25-29 years old (9%) 
1 person in 30-34 years old (1%) 

48 Supports (50%) 
5 Not support (5%) 
43 neutrals (45%) 
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Figure C2  Average absolute contribution per subject in period 1, period 2 and period 3  
of each treatment 

Group 
No. 

Subject 
No. 

Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Period 1 Period 2 Period 3 Period 1 Period 2 Period 3 Period 1 Period 2 Period 3 

1 
1 10.67 24.00 27.00 17.33 17.33 23.33 18.00 27.33 93.67 
2 10.67 27.33 1.33 12.33 10.67 15.00 16.67 28.00 71.00 
3 12.33 22.33 34.67 9.67 23.00 23.33 12.33 19.67 60.33 
4 14.00 23.33 26.33 9.00 9.00 13.33 19.00 16.33 90.33 

2 
5 8.33 10.33 2.67 3.67 5.67 5.67 19.00 26.67 110.67 
6 11.67 13.00 11.00 10.00 4.33 2.33 13.00 21.67 28.33 
7 17.67 14.33 23.67 6.67 10.67 13.33 19.67 22.33 82.00 
8 11.00 22.00 21.67 7.00 10.33 17.33 11.33 26.33 118.67 

3 
9 11.00 9.00 8.33 9.67 5.67 10.33 12.00 24.67 70.00 

10 10.00 10.00 10.00 5.33 5.67 5.00 15.33 23.33 47.33 
11 5.00 3.33 5.00 7.00 8.33 4.67 12.00 18.67 78.67 
12 10.00 11.67 5.67 10.33 10.00 9.00 16.67 21.67 42.67 

4 
13 10.00 15.67 24.00 19.00 29.33 34.33 1.00 1.33 1.00 
14 10.00 17.00 9.33 12.33 23.33 27.00 16.33 2.00 2.67 
15 11.33 18.67 33.00 17.00 31.33 41.00 10.00 5.00 0.00 
16 14.00 22.33 31.67 20.67 32.67 41.00 4.00 7.00 4.33 

5 
17 20.00 40.00 76.67 10.67 11.33 7.33 8.00 17.00 19.00 
18 22.00 32.67 62.67 5.67 5.00 5.00 4.67 9.33 6.67 
19 18.33 13.00 100.00 12.00 13.33 11.33 11.33 9.33 13.33 
20 16.67 34.67 59.67 13.67 17.00 11.67 10.00 16.00 17.67 

6 
21 16.67 66.67 177.00 11.33 23.33 17.33 13.33 17.67 45.00 
22 26.33 69.33 123.33 20.67 15.67 6.33 0.00 41.00 135.00 
23 26.33 69.33 150.33 11.33 15.00 17.67 10.00 30.00 133.33 
24 24.33 70.33 178.00 18.00 10.00 11.33 11.00 30.00 133.33 

7 
25 15.00 26.67 29.00 15.67 14.33 6.67 5.67 10.00 6.67 
26 17.33 24.67 44.67 12.00 10.67 13.67 2.00 5.33 6.00 
27 11.67 26.00 34.00 17.33 0.00 2.33 9.67 12.33 11.00 
28 13.67 24.67 29.00 12.00 5.00 3.00 8.33 11.33 12.67 

8 
29 5.33 8.67 11.00 18.33 20.33 23.00 8.67 19.33 61.00 
30 8.67 8.00 11.67 20.67 20.67 23.00 9.33 17.67 48.67 
31 5.33 9.67 11.67 15.00 19.33 23.00 12.00 21.67 52.00 
32 7.00 10.67 14.00 7.67 6.00 6.67 8.33 22.00 40.67 
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Figure C3 Average relative contribution per subject in period 1, period 2 and period 3  
of each treatment 

Group 
No. 

Subject 
No. 

Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Period 1 Period 2 Period 3 Period 1 Period 2 Period 3 Period 1 Period 2 Period 3 

1 
1 42% 52% 32% 83% 83% 100% 82% 73% 86% 
2 46% 48% 2% 46% 26% 23% 67% 64% 68% 
3 45% 45% 44% 41% 51% 79% 36% 30% 37% 
4 54% 54% 34% 32% 16% 16% 67% 33% 68% 

2 
5 28% 18% 3% 9% 11% 11% 86% 80% 100% 
6 57% 25% 12% 48% 12% 6% 37% 34% 23% 
7 80% 51% 56% 33% 34% 50% 100% 62% 76% 
8 35% 52% 52% 33% 33% 67% 35% 43% 72% 

3 
9 40% 31% 20% 47% 20% 28% 54% 45% 80% 

10 44% 31% 25% 20% 13% 9% 59% 59% 39% 
11 23% 7% 6% 28% 22% 11% 45% 39% 70% 
12 44% 35% 17% 46% 39% 39% 57% 54% 33% 

4 
13 39% 28% 29% 74% 63% 52% 3% 2% 2% 
14 33% 39% 11% 40% 31% 26% 75% 21% 18% 
15 49% 41% 45% 64% 63% 65% 57% 21% 0% 
16 67% 62% 60% 80% 83% 82% 19% 16% 13% 

5 
17 63% 75% 79% 36% 31% 17% 29% 49% 51% 
18 78% 55% 50% 20% 8% 6% 19% 20% 7% 
19 70% 17% 70% 61% 42% 32% 53% 35% 28% 
20 65% 58% 42% 61% 73% 64% 46% 54% 45% 

6 
21 49% 60% 69% 47% 46% 41% 64% 31% 25% 
22 96% 98% 66% 84% 45% 14% 0% 100% 100% 
23 96% 98% 75% 39% 25% 25% 50% 80% 92% 
24 89% 96% 82% 71% 23% 18% 43% 95% 96% 

7 
25 58% 58% 28% 75% 45% 27% 23% 31% 14% 
26 65% 50% 49% 41% 22% 32% 7% 11% 8% 
27 49% 36% 37% 75% 0% 3% 47% 47% 53% 
28 47% 46% 27% 35% 9% 5% 43% 53% 39% 

8 
29 19% 23% 20% 68% 66% 70% 29% 44% 57% 
30 46% 26% 24% 95% 65% 83% 39% 43% 50% 
31 21% 25% 22% 60% 38% 49% 56% 63% 61% 
32 29% 33% 32% 23% 8% 6% 34% 56% 49% 
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Figure C4 F-test Two-sample for variances 
 Period 1 

Treatment  
NOIMPACT 

 
Treatment 

INCOMEREDUCTION 
 

Treatment  
FURTUREINCOME 

Variance 33.1540 23.5904 26.8849 
Observations 32 32 32 
p-value  
(2-tailed) 

Treatment NOIMPACT & Treatment INCOMEREDUCTION: 0.3485 
 
Treatment INCOMEREDUCTION & Treatment FUTUREINCOME: 0.7182 
 
Treatment NOIMPACT & Treatment FUTUREINCOME: 0.5631 
 

Conclusion The null hypothesis cannot be rejected and the variances are the same among treatments. 
 

 Period 2 
Treatment  

NOIMPACT 
 

Treatment 
INCOMEREDUCTION 

 
Treatment  

FURTUREINCOME 
Variance 357.0461 69.1298 83.3401 
Observations 32 32 32 
p-value  
(2-tailed) 

Treatment NOIMPACT & Treatment INCOMEREDUCTION: 0.0000 
 
Treatment INCOMEREDUCTION & Treatment FUTUREINCOME: 0.6059 
 
Treatment NOIMPACT & Treatment FUTUREINCOME: 0.0001 
 

Conclusion Only null hypothesis between Treatment INCOMEREDUCTION and Treatment FUTUREINCOME is 
rejected and the variances between two treatments are not equal. 

 
 Period 3 

Treatment  
NOIMPACT 

 
Treatment 

INCOMEREDUCTION 
 

Treatment  
FURTUREINCOME 

Variance 2457.1667 111.3759 1862.2678 
Observations 32 32 32 
p-value  
(2-tailed) 

Treatment NOIMPACT & Treatment INCOMEREDUCTION: 0.0000 
 
Treatment INCOMEREDUCTION & Treatment FUTUREINCOME: 0.0000 
 
Treatment NOIMPACT & Treatment FUTUREINCOME: 0.4447 
 

Conclusion Only null hypothesis between Treatment NOIMPACT and Treatment FUTUREINCOME is rejected 
and the variances between two treatments are not equal. 
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Figure C5 Summary of absolute amount of tokens at the end of experiment 

Group 
No. 

Subject 
No. 

Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Subject’s 
income Group income Subject’s 

income Group income Subject’s 
income Group income 

1 
1 99 

434 
22 

234 
353 

1,662 2 166 82 423 
3 76 28 493 
4 93 102 393 

2 
5 144 

330 
70 

169 
371 

1,861 6 101 65 651 
7 41 23 468 
8 44 11 371 

3 
9 46 

227 
33 

167 
285 

1,271 10 41 62 347 
11 91 50 277 
12 49 22 362 

4 
13 115 

405 
84 

341 
68 

148 14 155 144 15 
15 75 64 33 
16 60 49 32 

5 
17 169 

827 
54 

196 
56 

325 18 227 95 126 
19 185 32 86 
20 246 15 57 

6 
21 361 

1,574 
39 

246 
912 

2,761 22 485 67 612 
23 404 63 620 
24 324 77 617 

7 
25 144 

535 
26 

206 
66 

229 26 96 27 93 
27 141 77 34 
28 154 76 36 

8 
29 72 

253 
33 

261 
228 

1,016 30 62 25 268 
31 67 46 238 
32 52 157 282 
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Figure C6 Result from two-sample t-test of Gini coefficient at the end of experiment 
categorized by successful and unsuccessful group 

 Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Successful 
group 

Unsuccessful 
group 

Successful 
group 

Unsuccessful 
group 

Successful 
group 

Unsuccessful 
group 

Gini 
Coefficient 

0.1019 0.1777 0.2624 0.2771 0.0844 0.1818 

Variance 0.0014 0.0078 0.0137 0.0039 
 

0.0008 0.0093 
Degree of 
freedom* 

6 6 6 6 6 6 
p-value 
(1-tailed) 

Treatment NOIMPACT & Treatment INCOMEREDUCTION  
 Successful group: 0.0405 
 Unsuccessful group: 0.1154 
 
Treatment INCOMEREDUCTION & Treatment FUTUREINCOME:  
 Successful group: 0.0257 
 Unsuccessful group: 0.1481 
 
Treatment NOIMPACT & Treatment FUTUREINCOME:  
 Successful group: 0.4904 
 Unsuccessful group: 0.9511 
 

Conclusion 

In successful group, the null hypothesis cannot be rejected only in the Gini coefficient comparison 
between Treatment NOIMPACT and Treatment FUTUREINCOME. Thus, the Gini coefficient in 
Treatment NOIMPACT and Treatment FUTUREINCOME is equal, and both are less than Gini 
coefficient of Treatment INCOMEREDUCTION. 
 
In unsuccessful group, the null hypothesis cannot be rejected in all treatments. This implies the same 
Gini coefficient in all treatments. 

*If the degree of freedom is 6, the statistical test is two-sample t-test assuming equal variance. 
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Figure C7 Gini coefficient and group income in each decision of successful group in 
each treatment 

Group 
No. 

Decision 
No. 

Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Group 
income Period 3 Group income Period 3 Group income Period 3 

1 

1 101 0.0074 91 0.0412 106 0.1179 
2 130 0.0615 121 0.1054 136 0.0846 
3 153 0.0572 151 0.1374 178 0.0899 
4 195 0.0859 165 0.1894 195 0.1218 
5 245 0.0276 171 0.1769 213 0.1467 
6 298 0.0319 187 0.2393 232 0.1595 
7 350 0.0643 203 0.2648 412 0.0898 
8 392 0.1110 218 0.2959 836 0.0682 
9 434 0.1590 234 0.3141 1,662 0.0677 

2 

1 109 0.0344 109 0.0344 102 0.1324 
2 147 0.0289 145 0.0845 132 0.1591 
3 197 0.0673 189 0.1071 175 0.1329 
4 253 0.0741 207 0.1268 190 0.1816 
5 302 0.1374 232 0.1509 210 0.1357 
6 380 0.1763 259 0.1535 232 0.1207 
7 498 0.0542 286 0.1311 463 0.0772 
8 636 0.1022 313 0.1701 948 0.1055 
9 827 0.0825 341 0.2236 1,861 0.1259 

3 

1 113 0.0597 108 0.0417 101 0.0520 
2 159 0.0676 138 0.0906 128 0.0391 
3 219 0.1062 172 0.1512 164 0.0793 
4 305 0.0975 185 0.0878 185 0.1041 
5 436 0.0677 200 0.1375 203 0.0382 
6 632 0.0451 212 0.1297 219 0.0879 
7 927 0.0278 223 0.1334 409 0.0520 
8 1,360 0.0316 234 0.0919 683 0.0992 
9 1,574 0.0835 246 0.1199 1,271 0.0624 

4 

1 109 0.0344 108 0.1019 97 0.1675 
2 138 0.0217 138 0.1304 107 0.1565 
3 171 0.0804 175 0.1814 133 0.2312 
4 221 0.0509 186 0.2097 152 0.1020 
5 265 0.1160 200 0.2875 175 0.1414 
6 329 0.0372 216 0.3032 205 0.1134 
7 406 0.0406 231 0.3236 470 0.0926 
8 477 0.0865 245 0.3500 1,155 0.0656 
9 535 0.0827 261 0.3918 2,761 0.0818 
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Figure C8      Gini coefficient and group income in each decision of unsuccessful group in 
each treatment 

Group 
No. 

Decision 
No. 

Treatment  
NOIMPACT 

Treatment 
INCOMEREDUCTION 

Treatment  
FUTUREINCOME 

Group 
income Period 3 Group income Period 3 Group income Period 3 

1 

1 100 0.1000 109 0.1491 100 0.1550 
2 124 0.1169 122 0.0943 119 0.2416 
3 154 0.1396 126 0.1151 126 0.3095 
4 181 0.1146 125 0.1140 127 0.3051 
5 212 0.1651 139 0.2248 132 0.3068 
6 243 0.1553 145 0.1397 136 0.2868 
7 272 0.2077 145 0.1397 142 0.2746 
8 302 0.2732 161 0.2096 146 0.2705 
9 330 0.2773 169 0.3240 148 0.2703 

2 

1 97 0.0387 95 0.0763 95 0.0605 
2 112 0.0580 115 0.0848 112 0.0848 
3 132 0.1023 131 0.1011 130 0.1269 
4 149 0.1158 138 0.1341 144 0.1042 
5 164 0.1372 144 0.1215 154 0.1364 
6 182 0.1648 150 0.1400 163 0.1856 
7 200 0.1900 157 0.1704 220 0.1773 
8 212 0.1816 163 0.1825 275 0.1791 
9 227 0.1685 167 0.2051 325 0.1838 

3 

1 98 0.0714 99 0.1237 92 0.0815 
2 119 0.0945 116 0.1164 108 0.1389 
3 148 0.0676 142 0.1338 119 0.1618 
4 183 0.0888 156 0.2115 128 0.2109 
5 219 0.0925 167 0.2560 136 0.2059 
6 259 0.1014 174 0.2730 146 0.2466 
7 305 0.1057 185 0.2905 168 0.2649 
8 359 0.1525 192 0.3438 192 0.2292 
9 405 0.2006 196 0.3342 229 0.2260 

4 

1 93 0.1048 109 0.1032 92 0.0815 
2 109 0.0803 130 0.1500 117 0.0449 
3 121 0.0723 165 0.0894 141 0.0621 
4 136 0.0478 177 0.1455 155 0.0790 
5 156 0.0545 184 0.1902 172 0.0581 
6 178 0.0534 187 0.1778 191 0.0877 
7 203 0.0579 199 0.2626 343 0.0343 
8 231 0.0444 204 0.2475 562 0.0552 
9 253 0.0642 206 0.2451 1,016 0.0472 
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APPENDIX D: Additional results and analysis 
In this section, the contribution behavior is studied based on demographic data obtained from 
questionnaire results; i.e. gender, age range, and personal view on an immigrant policy. In statistical 
test, two-samples t-test is employed to identify the difference in average contribution between the 
subjects in the group. Since the subjects are properly diversified into each treatment and the treatment 
effect must be avoided, the data used in this analysis is the average absolute amount of tokens 
contributed into public account at the end of period 1.  
Additional research question 1:  Do male and female have same contribution behavior. 
The subjects in the study composed of 52 females and 44 males. Hypothetically, the contribution is the 
same between male and female in public good games (Cadsby and Maynes 1998). The null hypothesis 
set no difference in the mean contribution between male and female ( : = ). The test result is 
in Table 10.  
Table 10:  Result from two-sample t-test assuming equal variance  

 Male Female 
Mean 13.0303 11.6667 
Variance 31.8337 25.2985 
Observations 52 44 
Degree of freedom 94 
p-value (2-tailed) 0.2138 

The p-value exceeds the significance level of 5 percent; hence, the null hypothesis cannot be rejected. 
It can be concluded that the mean contribution is statistically the same between male and female.  
This finding is the same as previous study on gender and contribution in public good game by Cadsby 
and Maynes (1998).  
Additional research question 2:  Does age impact contribution behavior? 
Half of the subjects is 15-19 years old, while the majority of another half is in 20-24 years old. Since 
there are too few subjects in other age range, the subjects with age above 25 years old are merged into 
the age range of 20-24 years old. Presumably, there should be no difference in the mean contribution 
in different age range ( : =   ). The test result is in Table 11.  
The result shows that the null hypothesis cannot be rejected since the p-value exceeds the significance 
level of 5 percent. Therefore, the mean contribution is statistically the same between two age range. It 
can be interpreted that the contribution behavior is likely the same for subjects in all ages. However, it 
seems that the numeric value of contribution is slightly higher in the younger age. 
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Table 11:  Result from two-sample t-test assuming equal variance  
 15- to 19-year old More than 20-year old 

Mean 12.9167 11.6667 
Variance 34.1442 22.5768 
Observations 48 48 
Degree of freedom 94 
p-value (2-tailed) 0.2531 

 
Additional research question 3: Does personal view on Swedish policy which support 

immigrant impact contribution behavior? 
There are 48 subjects claiming themselves as a supporter to an immigrant policy, while other 43 
subjects are neutral to this policy. Only 5 subjects answer that they do not support the immigrant 
policy. Since there are too few subjects in last groups, the subjects with neutral and not-support view 
are grouped together for the analysis. The null hypothesis here is that there should be no difference in 
the mean contribution in between subjects with different view ( : =   ). The test 
result is in Table 12.  
Table 12:  Result from two-sample t-test assuming equal variance  

 Support Neutral and not support 
Mean 12.8125 11.7708 
Variance 31.8340 25.1308 
Observations 48 48 
Degree of freedom 94 
p-value (2-tailed) 0.3414 

The null hypothesis is not rejected in this case which implies that the mean contribution is statistically 
the same for the subjects with different view on immigration policy. This result is quite interesting as 
the opinion on the immigration policy has no, or very few, impacts on the contribution behavior of the 
subjects. 

 
 


