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Abstract 

This dissertation consists of three essays on behavioral economics, with a general 

aim of enriching our understanding of economic decisions using behavioral insights and 

experimental methodology.  Each essay takes on one particular topic with this general 

aim.  

The first chapter studies savings behavior of the poor. In this project, partnering 

with a savings product provider in Kenya, we tested the extent to which behavioral 

interventions and financial incentives can increase the saving rate of individuals with 

low and irregular income. Our experiment lasted for six months and included a total of 

twelve conditions. The control condition received weekly reminders and balance 

reporting via text messages. The treatment conditions received in addition one of the 

following interventions: (1) reminder text messages framed as if they came from the 

participant’s kid (2) a golden colored coin with numbers for each week of the trial, on 

which participants were asked to keep track of their weekly deposits (3) a match of 

weekly savings: The match was either 10% or 20% up to a certain amount per week. The 

match was either deposited at the end of each week or the highest possible match was 

deposited at the start of each week and was adjusted at the end. Among these 

interventions, by far the most effective was the coin: Those in the coin condition saved 

on average the highest amount and more than twice as those in the control condition. 
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We hypothesize that being a tangible track-keeping object; the coin made subjects 

remember to save more often. Our results support the line of literature suggesting that 

saving decisions involve psychological aspects and that policy makers and product 

designers should take these influences into account. 

The second chapter is related to views towards inequality. In this project, we 

investigate how the perceived fairness of income distributions depends on the beliefs 

about the process that generated the inequality. Specifically, we examine how two 

crucial features of this process affect fairness views: (1) Procedural justice - equal 

treatment of all, (2) Agency - one's ability to determine his/her income. We do this in a 

lab experiment by varying the equality of opportunity (procedural justice), and one's 

ability to make choices, which consequently influence subjects’ ability to influence their 

income (agency).  We then elicit ex-post redistribution decisions of the earnings as a 

function of these two elements.  Our results suggest both agency and procedural justice 

matter for fairness. Our main findings can be summarized as follows: (1) Highlighting 

the importance of agency, we find that inequality resulting from risk is considered to be 

fair only when risk is chosen freely; (2) Highlighting the importance of procedural 

justice, we find that introducing inequality of opportunity significantly increases 

redistribution. However, the share of subjects redistributing none remains close to the 

share of subjects redistributing fully. This reveals an underlying heterogeneity in the 

population about how fairness views should account for inequality of opportunity. 
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The third chapter is on morality. In this project, we study whether religious 

rituals act as an internal reminder for basic moral principles and thus affect moral 

judgments. To this end, we conducted two survey experiments in Turkey and Israel to 

specifically test the effect of Ramadan and Yom Kippur. The results show that Ramadan 

has a limited effect on moral judgments of those who report to believe in God in the 

Turkish sample, whereas the effect is negligible for those who report not to believe in 

God. The effect of Yom Kippur on moral judgments is stronger in the Jewish sample and 

particularly strong for actions related to religious rules among those who report to 

believe in God. Our results extends the hypothesis established by lab experiments that 

religious reminders have a significant effect on morality, by testing it in the field in the 

natural environment of religious rituals.  

This thesis is part of a broader collaborative research agenda with both 

colleagues and advisors. The programming, analyses, and writing, as well as any errors 

in this work, are my own. 
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1. How to help the poor to save a bit: Evidence from a 
field experiment in Kenya  

1.1 Introduction 

How do people decide how much to consume today versus how much to save 

for future consumption? The answer to this question is central for many important 

economic analyses as well as government policies.  Savings behavior observed across 

many situations exhibit numerous inconsistencies with standard models of inter-

temporal choice. For example, factors such as patience and risk tolerance, which should 

in principle explain differences in observed retirement savings, fail to do so based on the 

U.S. data (Bernheim, Skinner and Weinberg, 2001). Changing the offer for (401)K plan 

participation from opt-out by default to opt-in by default influences the number of 

employees who sign up and their total savings (Madrian and Shea, 2001). On the other 

hand it is recognized since Strotz (1955) that psychological factors such as self-control 

problems play a major role in savings decisions, and that people exhibit dynamic 

inconsistencies even in simple inter-temporal decisions related to saving (Frederick et 

al., 2001). The psychological view that emerges from this line of research has very 

different implications for the factors that influence the savings behavior and ultimately 

for how institutions and incentive mechanisms should be designed.  

If individuals suffer from self-control problems, are impulsive and have a 

shortsighted vision – the question of “how to get people make better saving decisions” 

becomes an important economic problem. One approach to study this question is 
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through field experiments, by varying the features of an existing savings product. By 

testing whether certain interventions increases saving rates, we gain insight about the 

underlying decision making process, and propose alternative approaches and 

mechanisms. For example, Ashraf, Karlan and Yin (2006) demonstrated that some 

individuals voluntarily take up financial commitment devices, which limit their access 

to their own savings for a certain time period even when these plans offer no direct 

benefit -- suggesting that self-control is an issue for some people, and that some of these 

individuals are sophisticated enough to take binding measures against it (O’Donoghue 

and Rabin, 1999). In other research it has been shown that even simply announcing a 

savings goal and then regularly reporting to peers the levels of achieved savings 

increase saving rates, suggesting that even non-binding commitments can be effective 

when dealing with self-control problems (Kast, Meier and Pomeranz, 2012). 

Having an accurate model for what motivates people to save more becomes 

particularly important when policy makers want to encourage their citizens to save 

more. For example developing countries of Sub-Saharan Africa are looking for ways to 

increase domestic savings in hopes of achieving a higher rate of economic growth and 

job creation.1 As another example, recently, some of the federal institutions in the United 

States started to adopt policies to encourage low-income families to save more of their 

                                                      

1 See the discussion paper “Incentivizing non-retirement savings” released by the National Treasury of 

South Africa, retrieved at www.treasury.gov.za. 
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regular income, as well as their tax refunds.2  With the importance of such saving 

programs, the question is what kinds of interventions would be most cost effective? 

Would these be based on the standard economic model? Should they be based on some 

behavioral findings and if so, on which ones? 

Currently one of the most common interventions to encourage low-income 

individuals to save more is financial literacy education. The underlying assumption for 

such financial literacy programs is that the major barrier that is preventing low-income 

individuals from saving is their lack of knowledge about the benefits of savings and the 

way saving products work. Even though it is true that low-income individuals score low 

on financial literacy tests, recent research suggests that the effectiveness of financial 

literacy programs is negligible (Fernandes, Lynch and Netemeyer, 2014). Another 

common intervention to encourage higher saving rates is the golden standard of 

economics: Providing incentives, in the form of matching contributions.3  Undeniably, a 

match creates a motivation for saving. For example, Duflo et al. (2006) reports that 

during tax-time in the United States, a 20 percent match for IRA contributions increased 

the take up rate from 3 to 8 percent in a sample of middle-and low-income families in St. 

                                                      

2 See “Assets for Independence Act” legislation at http://www.acf.hhs.gov/programs/ocs/resource/afi-

legislation-0 
3 Matches are given sometimes given with certain pre-conditions, such as not withdrawing deposits for a 

certain timeframe, or meeting the pre-set savings goals.  See instructions on Individual Development 

Accounts at http://cfed.org/programs/idas/. 
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Louis. However, since matching can be prohibitively costly, it is possible that 

psychological interventions might be cheaper and hence more practical.  

One effective psychological intervention is sending messages regularly to remind 

saving. The idea behind reminder messages is that people have busy lives and cannot 

pay attention to all of their future expenditures in the present, leading them to under-

save (Karlan et al., 2012). Thus, by making the relevant information regarding future 

needs salient, a reminder message can help to make a better decision regarding saving. 

Though this intervention is promising given its simplicity and low cost, it is also clear 

that in many real world problems people do not always respond to mere information. 

We illustrate this idea by two examples. First, in the charity context, it is widely 

documented that people donate more to a charity when they see the picture of a 

particular child who needs help, compared to when they receive the information 

demonstrating the severity of the problem (Slovic, 2007). Armed with this knowledge, 

charities often use specific cues to appeal potential donors’ emotions while conveying 

information about why they should donate. Another example is about exercising. While 

there is abundant information about the benefits of exercising, people usually fail to 

follow through even though they think that they should exercise. However recent 

popularity of wearable activity trackers suggest that the design of how relevant 

information is brought to mind can matter a lot for directing behavior. While there are 

many features that make activity trackers popular, we speculate that two of them are 
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particularly important: First the wearable parts of the trackers are appealing in design. 

Second, they set small daily, weekly goals and give nonmonetary rewards such as 

badges when users meet them. With these two features, users are constantly reminded 

about their tracking device, and rewarded for their on-going achievements.   

In this study, we designed two psychological interventions using similar 

approaches to the ones explained above and we tested their effect on saving behavior in 

a field experiment in Kenya. The first of these interventions is sending regular reminder 

text messages to the savers framed as if sent by their kids; and asking them to save for 

their future. Even though the savings product we used was an individual savings 

product, we hypothesize that reminding individuals of their own kids through the text 

message framing could appeal to their emotions, and thus motivate them to save more. 

The second intervention aims to create a tangible and appealing representation of 

savings to serve as a reminder and to provide small rewards for deposits and thus create 

a sense of accomplishment among savers, boosting their motivation. To this end, we 

designed a metal coin, which looks like gold to represent savings (see Figure 1). The coin 

displays a picture representing continuous savings on the front and resulting increase in 

wealth on the back. The coin also has numbers for each week of the six months period of 

our experiment, so that users can mark each number in a specific way to keep track of 

the weeks in which they saved and in which they did not. The idea behind the coin is 

that savings, particularly small deposits towards long-term savings are abstract. It is 
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very hard to make sense of what each deposit means for the final goal, as well as the 

final result of missing a deposit.  

On top of testing the effectiveness of these two psychological interventions to 

motivate low-income individuals save a bit more, the second aim of this study is to 

compare the effectiveness of the psychological interventions to the effectiveness of 

providing financial incentives. A policy issue of crucial importance is having a good 

understanding about the effect size of financial incentives as well as psychological 

interventions and their combinations. Since the setting of financial products exhibit very 

particular details, it is very hard to compare the effects of psychological interventions 

measured with one study in a particular country with a particular product to the effect 

size of financial incentives measured in a different country with a different product. The 

difficulty of comparing the effectiveness across studies makes it very difficult to 

understand the relative effects of psychological interventions and financial incentives in 

general. By testing many types of interventions within one study, we also aim to 

contribute to this line of literature.4  

To test the effectiveness of these two approaches, appealing to emotions by 

reminding one’s kids, representing savings with a tangible track-keeping object and to 

compare these interventions to financial incentives, we partnered with the 

                                                      

4 In a loan repayment context, Cadena and Shoar (2013) find that sending reminder text messages three days 

earlier than the loan repayment deadlines reduces late payments as much as a promised interest reduction 

of 25% for the next loan if all deadlines are met for the loan repayment. 
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administrators of a newly developed savings product in Kenya, Mbao Savings Plan, 

which resembles a regular bank account with a commitment device, that is, a three year 

restriction on withdrawals after registering. 

Our experiment lasted for six months and included a total of twelve conditions, 

one baseline, one control and ten treatment conditions. The baseline condition continued 

to receive no regular communication from the savings product as it was the standard 

procedure used by Mbao. The control condition received text messages twice every 

week, one on the first day of the week, asking participants to save during the week, and 

one on the last day, reporting their weekly savings and final savings balance. The 

treatment conditions differed in one of the following ways from the control condition: 

(a) The kids treatment received the text message on the first day of the week framed as if 

it came from the participant’s kid. (b) The coin treatment received the “gold coin” at the 

start of the intervention and each week, on top of the regular report message, 

participants received an additional text message, asking them to scratch around that 

week’s number with a knife if they saved that week and below the number if they did 

not. (c) The ex-post match 10% treatment received a 10 percent match for weekly savings 

up to 100 Shillings per week, deposited in accounts on the last day of the week and 

reflected in the balance report. The first message of the week in this treatment was also 

modified to remind about the match participants would receive if they saved that week. 

(d) The pre-match 10% treatment received the highest possible match with the same 10% 
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rate and 100 Shillings weekly cap, that is 10 Shillings deposited in accounts on the first 

day of each week and the reminder text message of the week informed participants 

about this and reminded them that they would lose it if they did not save at all. This 

treatment was thus exactly the same as the ex-post match 10% treatment in terms of 

incentives and the two only differed in the framing of first weekly reminder text 

message. (e) The ex-post match 20% and pre-match 20% treatments were the same as the 

ex-post match 10% and pre-match 10%, but offered a 20% match rate up to 100 Shillings 

a week, thus higher financial incentives to save. (f) Four additional treatments involved 

a combination of ex-post match 10% and pre-match 10% treatments with either kids 

treatment or with the coin treatment. These four treatments allow us to compare the 

effect of combining a financial incentive with a psychological intervention to increasing 

the financial incentive 100 percent.  

We tested the interventions explained above on a pre-selected sample of 2,400 

Mbao customers.  We reached out to these customers via mobile phone at the beginning 

of the experiment and they accepted a six months “promotional service” from Mbao. 

Each individual from this sample was offered one randomly preselected intervention as 

“a promotional service”. In addition, we offered the product to 1567 individuals in the 

slums in Nairobi, offering each of them one randomly selected intervention as a 

“promotional service”. We collected savings data for six months from the 2400 
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individuals in the existing customers sample and the 1464 individuals who signed up for 

Mbao from the new customers sample. 

Our first general finding is that the coin was by far the most effective 

intervention in increasing savings. In the existing customers sample, those in the control 

condition saved on average 674 Shillings at the end of six months whereas those in the 

coin condition saved more than twice on average, 1,461 Shillings.  Average savings in 

the treatments that involved a combination of the coin and ex-post match 10% and pre-

match 10%, were 1,118 Shillings and 1,156 Shillings respectively. The difference between 

all three conditions that involved the coin and the control condition is statistically and 

economically significant. Second, we find that only sending weekly reminder text 

messages increased the fraction of participants in the existing customers sample who 

saved a positive amount in the six months of the experiment from 0.48 in the No 

Intervention condition to 0.73 in the Reminder condition.  Furthermore, average savings 

in the Reminder condition were 674 Shillings whereas they were less than half in the No 

Intervention condition, only 266 Shillings. Together, these two results confirm the 

findings of previous research on the effect of reminders as well as support our 

hypothesis that further psychological interventions can increase its effect significantly. 

Our third finding is that in the existing customers sample the text message from 

kids treatment and all treatments that involved financial incentives in the form of 
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matching slightly increased savings compared to the control,5 however the increases are 

not statistically significant in any of these treatments. Going back to the policy question 

we posed earlier, our results provide evidence that a psychological intervention, in our 

study the coin, can be more effective than financial incentives, and thus imply that 

policy makers and product designers should consider such interventions as viable 

alternatives to financial incentives whenever appropriate. Obviously the effectiveness of 

financial incentives can always be increased with higher matching amounts, however it 

is important to note that in our study, if we matched the actual savings of the coin 

condition participants from the existing customers sample at 20% with a 100 Shillings 

weekly cap, it would cost us 139 Shillings per person, which is worth about $1.5. On the 

other hand, the coins cost us only about $0.6 per person.6  Thus, the coin was not only 

more effective than matching savings at 20% level, but also cost less.  

Finally, we find that in the new customers sample, the majority of the 

participants, about 85 percent, who registered for Mbao at the beginning of the 

experiment did not save at all in the next six months. Average savings per saver in the 

six main treatments we employed in this sample were not significantly different from 

average savings in the control. We speculate that either these interventions were not 

strong enough to substantially change the behavior of a sample with little interest in 

                                                      

5 With the exception of ex-post match 10% treatment, in which average savings were slightly lower than the 

control. 
6 The coins were produced by a supplier from Alibaba.com and the cost per person mentioned here includes 

the shipping cost, which was about the same as the total cost of the coins. 
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saving to begin with, or that a low trust level in such a newly developed financial 

product suppressed any effect we could observe in this sample. 

The rest of this paper is organized as follows: Section 2 gives background 

information about the mobile money system in Kenya and our partner institution. 

Section 3 explains the experimental setup. Section 4 explains the implementation. 

Section 5 describes our data. Section 6 reports the results and section 7 discusses the 

implications for policy and future research. 

1.2 Background on mobile money and partner institution 

Kenya’s financial system experienced a major transformation when the first 

mobile phone-based financial system in the country was launched in 2007, called M-

Pesa.7  It is a service offered by the leading mobile operator in the country, Safaricom, a 

subsidiary of Vodaphone. M-Pesa is in principle a checking account linked to the mobile 

phone number. In a country where less than 20 percent of the adult population has 

access to bank accounts whereas access to a mobile phone even among the residents of 

rural areas is 90 percent, M-Pesa has filled a major gap in the economy: Safe money 

transfer at a low cost. Anyone who has a mobile phone account and a national ID 

number can sign up for the M-Pesa account at a cost as much as 100 shillings (approx. 

$1.1). Once the account balance is positive, one can transfer e-money to another phone 

                                                      

7 M stands for mobile and Pesa means money in Swahili.  For detailed information on the MPesa system see 

Jack and Suri (2014). 
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by sending a text message, receive e-money from another phone and cash-out the e-

money in a certified M-Pesa agent shop. Depositing and receiving money is free, 

however there is a transaction cost associated with each transfer on the sender, 

following a step function. There is also a fixed cost for withdrawing money. Each M-

Pesa account has a private PIN number required to be entered with each transaction, 

providing the security of accounts. Only after four years of its launch, in 2011, nearly 70 

percent of the adult population (14 million) adopted M-Pesa; making it the most widely 

adopted mobile money system in the world (Jack and Suri, 2014). Partly, this success 

was possible by the quick spread of the agents network, small booths converting cash to 

e-money and vice versa. The total number of M-Pesa agents in the country reached 

28,000 in 2011, making it easy for anyone to exchange e-money for cash at any time. M-

Pesa accounts do not pay interest and do not lend money, thus it does not completely 

substitute a bank account. Government regulations restrict each individual account 

balance to be at most 50,000 shillings (approximately $555).  

Given the high adoption of M-Pesa, many financial institutions started to 

integrate with it. Currently, many banks allow their customers to withdraw M-Pesa 

funds from ATMs and insurance companies accept payments through M-Pesa. For this 

project, we partnered with the administrators of a savings product, which is fully 

integrated with the M-Pesa system.  This savings product, called Mbao, resembles a 

regular savings account with a few twists we will explain below.  
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Mbao was launched in late 2010 by Eagle Africa, an insurance company based in 

Nairobi and a large private bank, Kenya Commercial Bank (KCB hereafter) with the 

support of the government body responsible for regulating retirement plans (Retirement 

Benefits Authority) and the national association of the informal sector workers (Jua 

Kali). The aim of the product was to provide informal sector workers formal access to 

savings8 and to be a substitute for formal pension plans such workers do not have access 

to. The product was designed for this specific aim in mind: It does not offer a fixed 

interest rate like a regular savings account, instead funds are invested by KCB which 

serves as the funds manager, and returns for each account are calculated at the end of 

each year. It offers a binding contract to the members, encouraging long-term savings: 

Withdrawing funds before three years bears a cost and foregoing the returns of the year 

in which the withdrawal is made. Because its target group is low-middle income 

workers with irregular income stream, it does not impose a required minimum deposit 

either monthly or yearly. Registering is easy, one just provides his national ID number, 

fills out a one-page form and pays 100 shillings fee to sign up.9 Since the product 

operates on M-Pesa system deposits are made by sending a text message, thereby 

moving the specified fund from the M-Pesa account to the Mbao account. Regular M-

Pesa transfer fee applies and is deducted form the M-Pesa balance, and one immediately 

                                                      

8 Informal sector made up 90 percent of all the businesses in the country in 2005 according to www.ilo.org. 
9 It is also offered for free at promotional events. 
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gets an update via text message about the new Mbao balance as well as the remaining 

M-Pesa balance. Mbao balance is checked via text message as well, with a regular text 

message cost. There are no regular balance updates other than upon a new deposit, thus 

checking the balance is costly. By the time we partnered with the administrators, the 

product customers were not getting any regular information or encouragement 

messages. With this operation model, it was very easy that saving slipped away from 

minds of the majority of customers unless they were very motivated.  

According to the data the administrators shared with us, there were 35,204 

unique accounts in the Mbao database in June 2013, of which only 11,041 were active in 

the six months prior to analysis. This low rate of active accounts is not surprising as the 

main channel of growing the customer base was arranging social (e.g. concerts), or 

community service events (e.g. free medical exams) and inviting the audience to sign up 

for free. Since signing up is so easy, even those with little or no interest could have done 

it because of reciprocity or social norm concerns. Prior to our experiment, we only had 

access to the unique identifiers for each account and their savings data. Not surprisingly 

given the zero communication policy of the product, more than half of the active 

accounts were only active in at most two weeks in the preceding six months of our initial 

analysis. We implemented our experiment on a selected sample from active accounts, to 

measure the effect of the interventions on a population with a revealed interest to save 

but low actual savings. To measure the effects on the interventions on new customers, 
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we also offered the product to the residents of the slums in Nairobi. The following 

sections explain the experimental design, implementation and the timeline. 

1.3 Design 

Our experiment involved 10 treatment conditions, one control condition and one 

baseline condition, adding up to 12 conditions in total as shown in Table 1. Six 

treatments were main interventions and four treatments were a combination of two 

main interventions. We employed the full set of conditions with the existing customers 

sample and only the control and main treatment conditions with the new customers 

sample. The text of the weekly messages sent to each condition is summarized in Table 

2. Baseline, control and main intervention treatments are explained below:  

No intervention (baseline): As mentioned before, the customers did not get any 

regular message from the Mbao administrators before our experiment. Those in the no 

reminder condition received during the experiment just the same service as what they 

received before: No communication about their savings account.  

Reminder (control): Those in this condition received two text messages every 

week, one reminder message on the first day of the week and one report message on the 

last day of each week. The reminder message read as:  “Please don’t forget to save for 

your future this week with MBAO PENSION PLAN.” and the report message was: 

“Between day1 and day7 you saved Ksh X with MBAO for account no. Your account 

balance is Ksh Y.” The reason for choosing this particular setup for the control condition 
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was that some of the treatments required at least one message each week either on the 

first day or on the last day of the week. To avoid any bias that could result from sending 

messages on different times, we decided to include two messages in all conditions and 

only vary the content across conditions. 

Coin: The coin treatment provided individuals a gold-colored coin, with 4 cm 

diameter and 0.6 pounds weight (approximately equal to the weight of 5 US Quarters). 

The coin was designed to look like real gold coins to represent savings. To intensify this 

feeling its surface displays a picture representing savings on the front and an increase in 

wealth on the back. The coin has engraved numbers from 1 to 24, representing each 

week of the six months intervention period. Those in this condition were told to think of 

this coin as something to represent their savings and were asked to keep it in a safe place 

and were told that they would use it to keep track of their weekly savings. During the 

experimental period, they received the same reminder message on the first day of the 

week as those in the control and the same report message at the end of each week. 

However, immediately after the report message, they received an additional message 

asking them to scratch around the corresponding week number if they saved that week 

and below if they did not.  

Kids:  This treatment differed from the control only in the reminder message. 

Those in this condition received the reminder message as “Hi daddy/mommy.  Please 

deposit as much as you can this week to MBAO PENSION PLAN for our future. Thank 
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you for saving. Name”. The name of the kid was obtained from participants when they 

signed up for the experiment and they knew that the message was coming from the 

Mbao administrators. Those who did not have kids were asked to give the name of 

someone they would like to receive the message from and instead of mommy (daddy), 

their text message mentioned their name.  

Ex-post match (10% and 20%): Those in the 10% ex-post match condition 

received 10 percent extra for their weekly savings up to 100 shillings. We implemented 

the cap to discourage gaming the system by those who can afford to save more, as well 

as because this is a common procedure for the match implementations in real world. We 

chose the cap as 100 shillings ($1.1) because it is low enough that the majority could 

afford saving that much each week, yet it is still much higher than the average savings 

per week of the previous year that it would be high enough even if it functioned as an 

anchor. The reminder message on the first day of the week read: “Save at least Ksh100 

with MBAO PENSION PLAN this week to receive Ksh10 extra. If you don’t save, you 

won’t receive any extra money”. The report message included only an extra sentence 

“You received x shillings extra from Mbao” on top of the control report message. The 

20% ex-post match treatment was exactly the same as the 10% ex-post match treatment 

except that the match rate was 20 percent up to 100 shillings.  

Pre-match (10% and 20%): The pre-match treatments provided the same financial 

incentives as the ex-post match treatments. The difference was that the highest possible 
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match was deposited in the accounts on the first day of the week and the reminder 

message provided this information with the following text: “MBAO PENSION PLAN 

deposited Ksh10 in your account. Save at least Ksh100 this week to keep it. If you don’t 

save, MBAO will take it back.” The report message was the same as the report message 

of the ex-post match conditions.  

1.4 Timeline and implementation 

The experiment lasted from October 2013 to October 2014. Between October 2013 

and January 2013, we collected baseline survey data from all participants. Within a 

month after the baseline survey data was collected, each participant started to receive 

the intervention; and their saving data was collected for the next six months. At the end 

of six months we contacted all participants via cell phone and collected endline survey 

data. Endline survey data collection lasted from April to October in 2014.  Even though 

baseline survey data from both existing and new customers samples were collected 

simultaneously, randomization was done separately within each sample and the 

procedure was slightly different for each of the two samples, as we explain below:  

Existing customers: From the 11,041 customers in the database of the institution 

who were active in the six preceding months of June 2013, we selected the 4,596, who 

saved on average less than 250 Shillings in the weeks they were active. The reason for 

selecting such a specific group was to avoid including a distinct group of customers with 
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higher income than the rest and potentially employed in formal sector.10  This was also 

consistent with our goal of testing our interventions on individuals with low to middle 

income.  

We randomly assigned each customer from the pre-selected sample to one of 

twelve conditions as explained earlier. Starting in October 2013, we called the customers 

in the preselected group on their cell phones.  After the introduction we informed them 

that they were randomly selected to receive a promotional service from the institution 

for 24 weeks and that we were conducting a research among customers to improve the 

product. After we explained the intervention they were randomly assigned to, we 

obtained their consent for research and collected baseline survey data. For those in the 

Coin condition, we obtained the location of their residence during the introductory call, 

arranged a particular day to deliver the coin to them and called again to confirm the 

delivery. During the second call we explained once again in detail how they were going 

to use the coin. Each customer was compensated for their time for the baseline survey 

with 150 Shillings, which was sent to them electronically via M-Pesa. To  exclude those 

with formal jobs we first asked the customers in the preselected sample whether they 

were contributing to the national social security, which is compulsory for the formal 

sector employees. If they answered yes, we explained them that the research did not 

                                                      

10 We had been informed that the employees of the bank and insurance company were invited to join the 

plan in the early stages of development. 
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target formal sector employees. With this setup, we only collected baseline survey data 

from those who were willing to receive the promotional service from the institution. 

Given that all interventions provided customers weekly messages including a 

weekly balance report, which is a considerable service by itself, we do not suspect that 

different interventions posed a selection bias problem.11  In fact, the number of 

customers who accepted to participate in each condition was very similar around 210.  

New Customers: We also offered the savings product to the residents of the 

major slums in Nairobi: Kibera, Makina and Mathare. In each slum, we opened a booth 

with Mbao fliers on the street and invited people to the booth and explained the product 

features. Then we informed potential customers that they are eligible to receive “a 

promotional service” as well if they register. In order to ensure fairness, we explained 

that there are seven different promotions (based on six treatments and one control 

condition) and that they would randomly select their promotion by choosing one of the 

seven cards with different shapes handed out to them. Based on the card they picked, 

we explained to them the relevant intervention and asked if they wanted to sign up. 

Signing up was free and it only required them to fill out the sign up form with their 

national identification number and their mobile phone number. If they signed up we 

                                                      

11 With the exception of No Intervention condition. But given that those who accepted to participate in the 

No Intervention condition could only be more motivated to save, this would only cause the potential 

underestimation of the effect of sending reminder messages compared to no intervention. And it does not 

pose any problem for estimating the effect of the treatment conditions compared to the control condition. 
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also collected baseline survey data from them and compensated them for their time with 

150 Shillings.  

1.5 Data and descriptive statistics 

We report the results using three datasets: The baseline and endline survey data 

we collected and the transaction level deposits data.12 

Of the 4,596 members we pre-selected for the existing members sample, those we 

could reach,13 who did not contribute to the national social security and who accepted 

the promotional service were 2,643. 8 individuals out of this group changed their mind 

during the survey and stated that they were not interested in the promotion anymore. In 

the remaining sample, from 45 individuals we could not collect any baseline survey 

data. We drop these observations.  Finally, 190 customers who accepted to participate in 

the study faced an issue with the institution within the first 2 weeks after they started to 

receive the intervention. In order to eliminate the potential effects of this problem on 

savings behavior, we drop these observations as well, noting that including them does 

not change the results.  We report the survey and savings data of the 2400 remaining 

members who participated in the study.   

In the slums, we offered the savings product to a total of 1567 individuals. Of 

these, 89 did not register, and 14 registered but did not want the promotion they were 

                                                      

12 We didn’t receive the endline survey data yet, but it will be included in the paper very soon. 
13 It is common that people change their phone numbers often, thus some phone numbers we called were 

not active anymore or belonged to another person.   
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offered. We surveyed all individuals we offered the product to, however we report the 

results from the 1464 individuals who registered and accepted the promotion they were 

offered. We note that the high rate of the individuals who registered for the product 

might be due to the 150 Shillings we paid to those who took the baseline survey. Even 

though we only told them about the payment after we asked whether they wanted to 

register or not, it is possible that word had spread in the community and they already 

knew about the payment. As we will describe later, results form this sample reveal that 

only a small fraction of those who registered actually saved with the product, suggesting 

that many of those enrolled had no intention to save using Mbao. 

Table 1 shows summary statistics for six demographic variables and two 

variables related to income, separate for the two samples.  Key differences between the 

two samples were that (1) a larger fraction of the new customers sample consisted of 

female (0.44 versus 0.34), new customers sample was about five years younger than the 

existing customers sample and (3) a lower fraction of the new customers were married 

compared to the existing customers sample (0.50 versus 0.71). Table 2 and Table 3 show 

the summary statistics of the same variables for each condition separately and reports 

the p-value of an F-test after regressing the outcome variable on dummies for each 

condition, omitting the control condition (Reminder). None of the variables were 

significantly different across conditions except for the household size, confirming that 

our randomization was done properly.   
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1.6 Results 

Before we present the results of the experiment, we present the results of a 

“prediction study” in which we collected online survey data from 119 individuals 

recruited on Amazon M-Turk in exchange for 25 cents. The participants in this study 

were US residents of average age 34.8 and 85% had some college degree. In this study 

we described the interventions and asked participants to predict the effectiveness of 

each treatment. On average participants predicted that the pre-match 20% and ex-post 

match 20% would yield the highest savings, followed by similar average ranking of pre-

match 105 and ex-post match 10%, followed by kids treatment. The treatment predicted 

to be least effective was the coin treatment. Below we present the results of the real 

experiment and contrast them with these intuitions. 

Given the differences between the two samples, we analyze the effects of 

treatments separately for each sample. Overall, the response to the interventions was 

quite different in each sample: Among the existing customers sample seventy-three 

percent of the sample saved during the experimental period, however only 15.3 % of the 

new customers sample saved any amount.  

1.6.1 Treatment effects in the existing customers sample 

We could not deliver the coin to a total of 47 participants in the three conditions 

involving it. 11 participants in the “Coin”, 24 participants in the “Pre-match 10% & 

Coin” and 12 participants in the “Ex-post match 10% & Coin” treatment did not receive 
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the coin. To avoid selection bias, we follow the intent-to-treat approach and report 

general results by keeping these individuals in the sample. For the kids condition, 

summary statistics from Table 1 shows that 81 percent of this sample actually had kids. 

We report the results including all observations form this treatment in the analysis as 

well.  

We first present the results by looking at the total savings per person during the 

experimental period. There was one outlier in the data with a particularly higher total 

savings than the rest of the sample.14  This observation belonged to the No Intervention 

condition. We drop this observation reporting the results in this section because it 

creates a very high noise for and masks the underlying pattern of the No Intervention 

condition.  

Figure 2 summarizes the main results from this section and shows the graph of 

average savings during the experimental period in each condition. There is a very clear 

pattern in this graph: First, average savings in the No Intervention condition is 

significantly lower than the Control (Reminder) condition. Second, in all treatments 

excluding the three that involve the coin, average savings are very close to the average 

savings in the control (Reminder) and the difference between each of these treatments 

and the control is not statistically significant. Third, those who only received the coin 

                                                      

14 This observation was 20 standard deviations higher than the mean. The next highest total savings per 

person was 13 standard deviations higher than the mean. 
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saved on average the most among all conditions, 1461 Shillings, where average savings 

in the control condition was only 674 Shillings. This implies that on average, the coin 

more than doubled average savings. Finally, average savings in all three treatments, 

which involved the coin, and only average savings in these treatments, were 

significantly higher than the average savings in the control. It is interesting that in the 

two treatments combining ex-post and pre-match interventions at 10% level with the 

coin, the average savings were 1,118 and 1,156 Shillings respectively, both of which is 

lower than the average savings in the coin treatment. Thus, over the coin there was no 

additional benefit of adding financial incentives to the intervention. While it is 

interesting that combining the coin with financial incentives lowered the average 

savings, we hypothesize that this is caused by the 100 Shillings-weekly cap imposed on 

the match. Such an unintended anchoring effect is indeed a potential problem in every 

matching program (See Madrian, 2012 for a discussion) and it is particularly interesting 

that we observe such a negative effect of the match program in our sample, even though 

we paid particular attention not to be a victim of it when we designed the experiment. 

We further investigate this later by looking at individual savings patterns in the three 

coin treatments separately.  

In summary, the most important result for this sample is that giving a tangible 

coin to the participants and asking them to keep track of their weekly savings influenced 
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their savings behavior strongly, resulting in statistically and economically significant 

increase in savings.  

To further analyze this data, in Table 6 we report the results of the OLS 

regression with the following model: 
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�
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�� is the outcome variable for individual i. 	
��
�

� ������ where c ∈{1,11}  is 

a dummy variable for each condition,  omitting the control condition (Reminder). The 

outcome variable in specification 4 is a dummy taking the value one if a participant 

saved a positive amount during the experimental period and zero if he did not save at 

all. In all the other specifications, the outcome variable is total savings per person during 

the experimental period. Specification (1) conveys the same information as in the Figure 

2, while specifications (2) and (3) take the effect of the outliers into account with the 

winsorized samples at top 1% and top 5% respectively. The main result of this part is 

that the sharp increase in average savings caused by the Coin treatment is not driven by 

outliers. Specification (4) reveals that about 73% of those in control condition saved a 

positive amount during the experimental period. The share of those who saved positive 

was about 7% higher in the two Pre-match conditions, which were marginally 

significant, but almost the same in all other conditions except for the No Intervention. In 
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No Intervention condition, the fraction of savers was 25 percent less than the control, 

highlighting the importance of reminders on savings behavior. The effect in this sample 

is particularly higher than the effect from Karlan et al. (2012) which might be due to the 

fact that the reminder condition in our experiment did not only remind to save but also 

provided free balance reports. Finally, the last three specifications look at the effects of 

the treatments on savings conditional on saving a positive amount. Since the fraction of 

savers was not substantially different among conditions, as expected, the results form 

these specifications follow the pattern observed in the first three specifications.  

1.6.2 Treatment effects in the new customers sample 

Because there is no such a clear pattern of results in the new customers sample, 

we only report the OLS regressions following the same estimation strategy we used for 

the existing customers sample in Table 7. In the first specification we see that the 

average savings in the control condition is 80.7 Shillings, quite lower than the average 

savings we observed in the existing customers sample. The main reason for this result is 

that the majority of this sample, 85 percent of those who registered for Mbao, did not 

save at all in the six months period. Even though the average savings in the coin 

treatment is the highest compared to the control, the difference is not statistically 

significant and the second and third specifications imply that it is driven by outliers. 

Average savings in the ex-post match 10% treatment is 75 Shillings higher than the 

average savings in the control treatment, which is largely driven by the higher fraction 



 

 
28

of participants saving in this treatment. An interesting result from these estimations is 

that those in the kids treatment saved on average less than those in the control. But 

given the very low share of savers it is pre-mature to interpret these results.  

We hypothesize that the low share of savers in this sample can be due to our 

payment of 150 Shillings to those who took the baseline survey and the possibility that 

those who registered were not interested in saving with Mbao. If our hypothesis holds, 

the results from this sample imply that none of the interventions had the needed power 

of significantly increasing the interest in this product. However, it is important to note, 

that it is also possible that the lack of interest in the Mbao saving plan could extend 

beyond a general lack of interest (and an interest only in the 150 Shillings) to a deeper 

lack of trust in slums in such financial product. 

1.7 Discussion 

In this study, we implemented two psychological interventions along with small 

financial incentives in an attempt to increase savings rates on a sample of existing and 

new customers of a newly developed savings product in Kenya, called Mbao. In general 

we find that among those who had an initial interest in saving with the product, the coin 

treatment led to an increase in average savings by more than 100% compared to the 

control, thus being the most effective intervention among the many interventions we 

tested. Furthermore, in line with previous research concerning the effectiveness of 

reminder messages, we also find evidence that reminders are effective in increasing 
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savings. We found that sending regular reminder and balance report messages increased 

average savings about 100% compared to not sending any messages. In contrast, the 

small financial incentives we provided did not seem to have a big effect on savings rate 

in the existing customer sample. We speculate that the ineffectiveness of these financial 

incentives is because for some customers the matching financial incentives offered were 

not high enough to change behavior while for other customers they were ineffective 

because of the weekly cap we imposed on matching.  

Our results have theoretical as well as practical implications and call for future 

research to better understand the role of tangible reminders on saving rates, among the 

poor and more generally. On the theoretical side, the fact that providing the coin was 

more effective than simply reminding to save implies that the design of the way 

information is presented can have a significant effect on behavior. Previous research has 

focused on the effects of framing the language on behavior, however our finding 

suggests that there is more to modify the information presentation to influence behavior. 

In particular, it suggests that in the context of savings, a tangible representation of 

overall behavior (coin representing overall savings) and small activities (scratches 

representing weekly deposits) can motivate a behavior with immediate costs and 

delayed gratification.  

Practically, our study suggests that policy makers and product designers could 

benefit from this type of low-cost and practical interventions to target positive behavior 
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change. The results further suggest that the common-sense assumptions about the 

effectiveness of policies might fail strongly and emphasizes the benefits of using 

controlled experiments to guide policy decisions. The authors in fact speculate that a lot 

of policies impacting the lives of millions are based on gut feelings of the few people in 

charge, and that by experimentation many of such policies could be improved.  

Finally, it would be interesting to explore how to improve the coin we used in 

this study. For example, in a world where near field payments such as Apple Pay 

becomes more prevalent, could we present a virtual coin displayed on a smartphone to 

influence savings behavior of low-middle income individuals in the developed world? 

As the world moves to electronic payment systems, the questions of how to represent 

money and savings become more open and more important, and understanding how to 

do it right can be one of the keys to a better financial future.   

1.8 Primary figures 
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Figure 1: Design of the coin 

 

 

Figure 2: Average savings per person calculated as the sum of deposits during 

the entire experiment 
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1.9 Primary tables 

 

Table 1: Design of the experiment and the sample size 

 

  

Existing Customers N  New Customers N

1. No Intervention 124 1. Reminder (Control) 203

2. Reminder (Control) 204 2. Coin 197

3. Coin 206 3. Kids 201

4. Kids 207 4. Ex-post match 10% 214

5. Ex-post match 10% 208 5. Ex-post match 20% 214

6. Ex-post matching 20% 211 6. Pre-match 10% 223

7. Pre-match 10% 201 7. Pre-match 20% 212

8. Pre-match 20% 210

9. Ex-post match 10% & Kids 209

10. Pre- match 10% & Kids 207

11. Ex-post match 10% & Coin 200

12. Pre- match 10% & Coin 213

Total Sample Size: 2400 Total Sample Size: 1464
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Table 2: Text messages 

 

 

  

Conditions Reminder Message Report Message

Reminder (Control) 

Please don’t forget to save for

your future this week with MBAO

PENSION PLAN. 

Between <begin> and <end> you

saved Ksh<save> with MBAO for

account <id>. Your account

balance is Ksh<balance>.

Coin same as control
message 

1:
same as control

message 

2: if

saved

You saved with MBAO PENSION

PLAN this week. Please scratch

AROUND <week> on your gold

coin. 

message 

2: if not 

saved

You didn’t save with MBAO

PENSION PLAN this week.

Please scratch BELOW <week>

on your gold coin. 

Kids

Hi <daddy>, Please deposit as

much as you can this week to

MBAO PENSION PLAN for our

future! Thank you for saving.

<Jane>

same as control

Ex-post match 10%

Save at least Ksh100 with MBAO

PENSION PLAN this week to

receive Ksh10 extra. If you don’t

save, you won’t receive any extra

money.

Between <begin> and <end> you

saved Ksh<save> with MBAO for

account <id>. You received

<save/10> extra from MBAO.

Your account balance is

Ksh<balance>.

Pre-match 10%

MBAO PENSION PLAN

deposited Ksh10 in your account.

Save at least Ksh100 this week to

keep it. If you don’t save, MBAO

will take it back.

Between <begin> and <end> you

saved Ksh<save> with MBAO for

account <id>. You received

<save/10> extra from MBAO.

Your account balance is

Ksh<balance>.
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Table 3: Summary statistics for key variables in each sample 

 
  

Existing Customers New Customers

Female 0.342 0.443

(0.010) (0.013)

[2400] [1464]

Age 36.510 31.372

(0.194) (0.259)

[2351] [1464]

Years of education 10.703 10.072

(0.061) (0.079)

[2370] [1463]

Married 0.716 0.502

(0.009) (0.013)

[2376] [1464]

Have children 0.819 0.696

(0.008) (0.012)

[2375] [1464]

Householdsize 3.874 4.280

(0.041) (0.094)

[2371] [1018]

Renter 0.830 0.870

(0.008) (0.009)

[2373] [1464]

Irregular income 0.887 0.833

(0.007) (0.011)

[2219] [1121]

Notes:For each variable, standard errors are presented in 

the parantheses and the number of observations are 

presented in brackets.
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Table 4: Summary statistics for key variables in existing customers sample 

 
 

 

 

All sample No Reminder Coin Kids

Intervention 10% 20% 10% 20% & Kids & Coin & Kids & Coin p-value

Female 0.342 0.363 0.392 0.364 0.343 0.308 0.338 0.356 0.322 0.329 0.305 0.364 0.325 0.829

(0.010) (0.043) (0.034) (0.034) (0.033) (0.033) (0.033) (0.033) (0.032) (0.033) (0.032) (0.033) (0.033)

[2400]

Age 36.510 37.439 36.915 36.722 36.920 37.327 35.800 35.351 36.137 36.468 35.948 36.780 36.755 0.625

(0.194) (0.897) (0.651) (0.656) (0.663) (0.693) (0.664) (0.663) (0.634) (0.651) (0.635) (0.635) (0.713)

[2351]

Years of education 10.703 10.672 10.545 11.020 10.581 10.625 10.816 10.788 10.641 10.704 10.769 10.820 10.426 0.890

(0.061) (0.238) (0.228) (0.209) (0.223) (0.226) (0.186) (0.187) (0.223) (0.199) (0.181) (0.215) (0.227)

[2370]

Married 0.716 0.734 0.729 0.699 0.672 0.725 0.734 0.663 0.758 0.689 0.744 0.716 0.735 0.588

(0.009) (0.040) (0.031) (0.032) (0.033) (0.032) (0.031) (0.033) (0.030) (0.032) (0.030) (0.032) (0.032)

[2376]

Have children 0.819 0.863 0.833 0.825 0.863 0.815 0.778 0.793 0.815 0.806 0.782 0.859 0.816 0.303

(0.008) (0.031) (0.026) (0.027) (0.024) (0.028) (0.029) (0.028) (0.027) (0.028) (0.028) (0.024) (0.028)

[2375]

Householdsize 3.874 3.734 4.192 3.888 4.186 4.065 3.922 3.812 3.941 3.568 3.814 3.778 3.526 0.010

(0.041) (0.178) (0.144) (0.141) (0.141) (0.144) (0.144) (0.142) (0.139) (0.130) (0.133) (0.133) (0.143)

[2371]

Renter 0.830 0.831 0.768 0.811 0.813 0.865 0.807 0.812 0.855 0.840 0.852 0.824 0.888 0.120

(0.008) (0.034) (0.030) (0.027) (0.027) (0.024) (0.028) (0.027) (0.025) (0.026) (0.025) (0.027) (0.023)

[2373]

Irregular income 0.887 0.904 0.899 0.882 0.881 0.867 0.897 0.858 0.886 0.918 0.874 0.878 0.910 0.818

(0.007) (0.028) (0.022) (0.024) (0.023) (0.025) (0.022) (0.025) (0.023) (0.020) (0.024) (0.024) (0.021)

[2219]

Pre-match Post-match Pre-match 10% Post-match 10%

Notes: For each variabl, standard errors are presented in parantheses. In the first column, total  number of observations for each variable is presented in brackets. The last column reports the p-value of the F-statistic 

from regressing the variable of interest on condition dummies.
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Table 5: Summary statistics for key variables in new customers sample 

 
 

All sample Reminder Coin Kids

10% 20% 10% 20% p-value

Female 0.443 0.458 0.416 0.483 0.426 0.458 0.449 0.411 0.760

(0.013) (0.035) (0.035) (0.035) (0.033) (0.034) (0.034) (0.034)

[1464]

Age 31.372 32.296 30.279 30.592 31.704 31.014 32.879 30.734 0.089

(0.259) (0.731) (0.663) (0.662) (0.672) (0.657) (0.762) (0.633)

[1464]

Years of education 10.072 9.813 10.548 10.294 9.991 9.873 10.023 10.005 0.189

(0.079) (0.229) (0.215) (0.197) (0.193) (0.204) (0.198) (0.218)

[1463]

Married 0.502 0.517 0.437 0.547 0.538 0.524 0.505 0.444 0.137

(0.013) (0.035) (0.035) (0.035) (0.033) (0.034) (0.034) (0.034)

[1464]

Have children 0.696 0.724 0.629 0.701 0.704 0.689 0.720 0.701 0.509

(0.012) (0.031) (0.034) (0.032) (0.031) (0.032) (0.031) (0.031)

[1464]

Householdsize 4.280 4.449 4.137 4.057 4.433 4.786 4.344 3.727 0.021

(0.094) (0.211) (0.221) (0.174) (0.183) (0.467) (0.187) (0.155)

[1018]

Renter 0.870 0.862 0.878 0.856 0.892 0.854 0.911 0.832 0.195

(0.009) (0.024) (0.023) (0.025) (0.021) (0.024) (0.019) (0.026)

[1464]

Irregular income 0.833 0.832 0.811 0.825 0.856 0.843 0.826 0.835 0.961

(0.011) (0.030) (0.032) (0.031) (0.027) (0.029) (0.029) (0.029)

[1121]

Pre-match Post-match

Notes: For each variable, standard errors are presented in parantheses. In the first column, total  number of observations for each variable is 

presented in brackets. The last column reports the p-value of the F-statistic from regressing the variable of interest on condition dummies.



 

37 

 

2. When is inequality fair? An experiment on the effect of 
procedural justice and agency 

2.1 Introduction 

Economic inequality is rising. How and to what degree this should be mitigated 

is a crucial social and political debate. The debate on inequality is ultimately about 

balancing two potentially opposing factors: incentives for motivating higher 

productivity in society and the perceived fairness of the income distribution. On the one 

hand, technology and globalization have magnified differences in productivity and 

returns to education.1  Hence, if earnings are to represent marginal productivity to 

maximize incentives, rising inequality is an inevitable outcome. On the other hand, 

many consider economic inequality to be a growing social problem. Studies reveal a 

rising divergence between people's “ideal” income distribution and the actually 

observed distribution today (Norton and Ariely 2011).2 The economics literature has 

traditionally focused on how to optimally address efficiency concerns, while factors 

affecting the perceived fairness of the income distribution have received less attention. 

However, ultimately, the debate on redistribution should be shaped by both concerns.  

                                                      

1 In 1979, the average college graduate made 38 percent more than the average high school graduate, 

according to the Fed chairman, Ben Bernanke. Now the average college graduate makes more than 75 

percent. 
2 Furthermore, these studies have shown that people have been largely ignorant of the degree of true income 

inequality. 
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In this paper, we focus on how fairness views on the income distribution depend 

on the process that generates heterogeneity in the income distribution. We examine how 

two crucial features of this process affect fairness views: (1) Agency - one's ability to 

determine his income – namely, whether or not people can be held accountable for the 

choices they make that consequently influence their income and (2) Procedural justice - 

equal treatment of all – if and how equality of opportunity matters for fairness. 

According to the agency interpretation, inequality in earnings can be considered 

to be fair only if people can be held accountable for these differences, for example, 

because of the choices they’ve made.  According to the procedural justice interpretation, 

inequality in earnings can be considered to be fair only if all the involved parties face 

equal prospects ex-ante, i.e. they face equal opportunities. Alternatively, it could be that 

both are necessary conditions for inequality in outcomes to be deemed fair. We test both 

of these theories, with the hope that a better understanding of fairness and whether its 

source is agency or procedural justice can lead to different interpretations of fairness and 

to different redistributive policies.  

Consider the following two examples that give us different intuition about how 

agency and procedural justice interact in forming our views on fairness. Redistribution 

in the form of welfare programs that benefit the blind is often not controversial. Most 

find it unfair that these individuals should suffer due to their blindness; and therefore 

would support taxing high-income individuals in a society to finance these welfare 
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programs given that the blind never had the same opportunities. The example suggests 

that the notion of fairness operating here is about inequality of opportunities and is not 

related to how the rich, who will finance these programs, got their wealth. Hence, in this 

context, procedural justice is driving our perception of fairness. 

As a second example, consider two individuals: one that decided to attend 

college and consequently got a better paying job, and one who decided not to attend 

college and therefore got a worse paying job. Intuition suggests that most people would 

not be supportive of a program that effectively redistributes from the high-income 

earner to the low-income earner. We believe that people who invested in college should 

enjoy the consequences of their choices. In this example, agency is driving our 

perception of fairness. 

While we presented here procedural justice and agency as two separate 

considerations, in many cases they both operate simultaneously and it is not clear which 

one is more important. For example, consider a case where in the education example the 

low income earner had substantial difficulties affording college. If this were the case, 

should the low-income earner be compensated for having a more limited set of 

opportunities? And what about the high-income earner? Despite the differences in 
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starting conditions, doesn’t she deserve to enjoy the fruits of four years of hard work 

and financial investment?3   

To study how fairness views on the income distribution depend on beliefs about 

the process that generates inequality, we conducted a lab experiment where we varied 

the income generating process. We compare ex-post redistribution decisions on total 

earnings in these environments. Our treatments differ only in the process that generates 

the inequality. We vary equality of opportunity (procedural justice) and one's ability to 

make choices (agency), which consequently influence their income. After the initial 

earnings were determined, in the redistribution stage, we asked impartial observers 

(they did not participate in the initial earnings stage and were paid a fixed show-up fee) 

and the involved parties (“stakeholders") how they would redistribute total earnings 

between the income earners.  

In our first treatment (Equality-Choice), subjects first faced a risk-taking phase 

where they choose between a risky option with a higher expected value and a safe 

option with a lower expected value. Pre-redistribution earnings depend on luck only if 

the subjects choose the risky option. In our second treatment (No-Choice), the risk-

taking phase was removed and the pre-redistribution earnings for subjects were 

determined entirely by random draws of the computer. Note that both of these 

                                                      

3 Some people might be more supportive of using inheritance tax to transfer money from the wealthy to the 

poor who had difficulty affording college. This is again suggestive of how one’s view on the fairness of an 

income distribution can be linked to beliefs about the causes of inequality. 
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treatments satisfy procedural justice in the sense that subjects are treated identically and 

have equal opportunities ex-ante. In Equality-Choice, they have identical choice sets; in 

No-Choice, they face equal prospects. However, the two treatments differ in terms of 

whether or not subjects have agency. In the No-Choice treatment, subjects have no 

control over their earnings (no agency). In the Equality-Choice treatment, subjects have 

the option to take the safe option, and thus have some control over their earnings 

(agency). 

In the third treatment (Inequality-Choice), we introduce inequality of 

opportunity by allowing only some of the subjects to choose the risky option. The 

subjects with No-Choice are slightly disadvantaged as they are automatically assigned 

the safe option, which has a lower expected value. This treatment violates procedural 

justice, as the subjects are not treated equally: only a subset of the subjects enjoy agency, 

and the subjects with no choice face lower prospects. This third treatment allows us to 

study how agency and procedural justice interact. Namely, we are able to investigate 

how much agency matters for fairness in contexts where there is inequality of 

opportunity.  

In summary, we tackle the following questions in this paper: How do views on 

the fairness of the income distribution depend on beliefs about the underlying process 

that generates the inequality? Can we consider ex-post inequality to be fair if all agents 

are ex-ante given the same opportunities? What if economic success is completely 
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random? Or, do we consider inequality to be fair only when we can hold the involved 

parties accountable for the realized differences? In other words, is inequality fair only to 

the extent that we can trace its origin back to the choices and the actions of the people? 

Furthermore, how much do our views on fairness change when there is inequality of 

opportunity? 

Our analysis provides the following main results. First, we find that procedural 

justice -equal treatment of all – is not considered as a sufficient condition for fairness. 

Most subjects choose to fully redistribute and equalize earnings in the No-Choice 

treatment despite the equal prospects that all subjects faced ex ante. On the other hand, 

we find the majority of the subjects redistribute little or none in the Equality-Choice 

treatment. The stark contrast between these two treatments implies agency to be a 

crucial factor for forming views on fairness. Surprisingly, in the Equality-Choice 

treatment, low redistribution is also observed in cases where subjects make the same 

choices, and differences in outcomes are only due to luck. This suggests that inequality 

due to luck is considered to be fair when risk is chosen freely, but not fair when it is 

externally imposed, highlighting the importance of agency further. 

Comparison of Equality-Choice with the Inequality-Choice treatment reveals 

that, at least for a subset of the subject population, procedural justice is necessary for 

fairness when there is agency. We find that violation of procedural justice, by 

introducing inequality of opportunity, increases redistribution: the share of subjects who 
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choose to redistribute fully significantly increase. However, redistribution levels remain 

significantly different from the No-Choice treatment. Analyzing the histogram of 

redistribution decisions under inequality of opportunity, we observe, unlike the other 

two treatments, an underlying heterogeneity in the population about how our fairness 

views should account for inequality of opportunity when some enjoy agency.4  The 

variation in the redistribution decisions indicate that while some subjects hold people 

with agency accountable for their earnings when risk is taken (rewarding them when 

they are lucky and punishing them otherwise), others disregard agency altogether when 

there is inequality of opportunity and choose to equalize payments. 

In a very general way, our paper contributes to a large experimental and 

behavioral literature on social preferences. Many studies have consistently shown that 

subjects are willing to take costly actions that only benefit others and potentially achieve 

more equitable outcomes in the context of the dictator, gift exchange and public good 

games (refer to Camerer (2003); Schokkaert (2006) for an overview). These results have 

motivated models of social preferences.5  

The importance of agency and procedural justice in forming fairness views is 

suggested by both observational and experimental studies. Observational studies have 

                                                      

4 In the Inequality-Choice treatment, he share of the population choosing to redistribute equally (27 percent) 

is roughly the same as to the share of the population choosing to redistribute none (31 percent). 
5 Fehr and Schmidt (1999), Charness and Matthew Rabin (2002); Engelmann and Strobel (2004)), (Andreoni 

(1990)), (Andreoni and Bernheim (2009); Benabou and Tirole (2006); Dana, Weber and Kuang (2007) are 

prominent papers in this literature. 
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long shown a link between fairness views and beliefs about the causes of inequality. For 

example, Alesina et al. (2001) find that redistributive policies observed across developed 

economies correlate with public opinion about the main causes of income inequality. 

Interestingly, the correlation is observed most remarkably when the United States is 

compared to Europe. Americans, who currently face much lower levels of direct and 

indirect redistribution then Europeans, are twice as likely than Europeans to think that it 

is hard work, rather than luck and social connections, that predominantly determines 

one’s income (World Values Survey, 2007).6  

Although these studies point to a link between fairness views and beliefs about 

the income generating process, how and exactly what features of this process affect 

fairness views is not yet understood. It is often argued that Americans consider ex post 

differences in earnings to be fair because there is a strong belief that the income-

generating system involves freedom of choice and equal opportunities for all. But this 

general argument leaves open the question of whether the crucial element in perception 

of fairness is based on agency (the freedom to choose, the ability of self-determination) 

or on procedural justice (equal opportunity, the impartial treatment of all)?   

                                                      

6 Similarly, looking at variation within the United States, Alesina and Ferrara (2005) find that people who 

believe that the American society offers ‘equal opportunities’ to be more averse to redistribution. Fong 

(2001) using Gallup Poll data for the US finds that such beliefs about the source of income differences (merit 

or luck) have an independent effect on preferences for redistribution, which cannot be explained through 

self-interest. There is also a theoretical literature that studies how beliefs about the income distribution can 

affect equilibrium redistribution policies. (Alesina Angeletos(2005), Piketty (1995)). Furthermore, Benabou 

and Ok (2001) and Benabou, Tirole (2007) model heterogeneity of beliefs on the income distribution. 
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On the experimental side, the effect of agency (being able to control one’s own 

income) on fairness views has been primarily studied in the bargaining domain, with the 

use of dictator games. Konow (2000) and Cherry, Frykblom, and Shogren (2002) show 

that dictators who have earned their income by exerting effort, on average give less than 

dictators who were given their income by sheer luck. In these studies effort is one sided: 

only exerted by the dictator. Hence, it is difficult to separate the impact of agency from 

dictators readjusting their allocation to compensate for the cost of effort. In a concurrent 

study, Mollerstrom, Reme and Sorenson (2014) ask how people’s fairness ideals compare 

between situations involving bad luck that is the result of a choice (bad option luck) and 

those involving bad luck resulting from randomness that cannot be avoided (bad brute 

luck). Contrary to an agency model differentiating between these two situations, they 

find evidence of fairness norms linking the two in environments where subjects 

independently face both situations. Namely, for those following the norm, compensation 

for bad brute luck is conditional on the choice of the agent under option luck. 

The effect of procedural justice and agency on preferences for redistribution has 

been experimentally studied by Krawczyk (2010) which compares redistribution 

decisions under two conditions: one in which the inequality is randomly determined, 

and one in which it is the result of a tournament involving effort. The results highlight 

the importance of agency and corroborate the conjecture that support for redistribution 

is affected by the perceived determinants of the inequality in outcomes. Redistribution 
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(which takes place before outcomes are determined) is lower in treatments where 

outcomes are linked to subjects’ performance. However, greater inequality of 

opportunity measured by dispersion of probability of winning the tournament within a 

group does not lead to higher redistributions.  

Although not directly designed to investigate the role of agency and procedural 

justice on fairness views, several other papers point to such a link. Bolton, Brandts and 

Ockenfels (2006) use ultimatum and battle-of-the-sexes games to look at the trade-off 

between how an outcome is determined and the fairness of the outcome from recipients’ 

perspective. Relatedly, Bohnet and Zeckhauser (2004) and Bohnet et al. (2008) analyze 

how players in a trust game adjust acceptance rates depending on whether an actual 

person or a random process determines the outcome of the game. 

Our paper also contributes to a literature investigating the types of fairness 

norms that are prevalent in different environments where inequality in outcomes is 

naturally observed. Cappelen et al. (2007) and Cappelen et al. (2013) both study 

environments where there is agency and procedural justice. In the early paper, subjects 

make costly effort choices to earn income in a production game; in the later paper, 

subjects make decisions on how much risk to carry. By comparing redistribution 

decisions among groups with different choices and ex-post earnings, they are able to 

structurally estimate the distribution of weights attached to different notions of fairness. 

Both papers find redistribution decisions to depend on choices as well outcomes.  
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The emphasis on both choices as well as the distribution of outcomes in forming 

fairness views is consistent with results from recent studies on risky dictator games 

(Brock et al. 2013; Krawczyk and Le Lec 2010) which hint at both ex post and ex ante 

fairness concerns to be at play in explaining dictator behavior. Although, these findings 

suggest both procedural justice and agency to be playing a role in forming our view on 

fairness, they are not designed to separate these effects.  

Following this literature, we study agency and procedural justice in 

environments where there is uncertainty over outcomes.  In the context of our research 

question, this allows us to compare fairness views across environments that differ in 

terms of agency and procedural justice but give rise to the same distribution of 

outcomes. Moreover, it allows us to observe inequality in outcomes even when subjects 

make identical choices under identical conditions.78   

Our paper is closest to Cappelen et al. (2013) mentioned above. We closely follow 

their experimental design for our Equality-Choice treatment (involving both agency and 

procedural justice), and the results from this treatment essentially replicate their results. 

More specifically, we build on their work in two ways. First, we examine precisely the 

connection between procedural justice and agency by studying redistribution decisions 

                                                      

7 Despite its prevalent impact on the distribution of income, fairness views about risk-taking has been 

studied very little and only recently. Other papers that study risk in the context of the dictator game are 

Klempt and Pull (2010) and Andreoni and Bernheim (2009). 
8 Our paper also relates to recent work on extending social preferences to risky environments: Fudenberg 

and Levine (2011) take an axiomatic approach to model social preferences that considers both ex ante vs. ex 

post comparisons to show that ex ante fairness measures usually violate the independence axiom. 
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in an environment where there is equality of opportunity, but no agency. Second, we 

keep partial agency and violate procedural justice by introducing inequality of 

opportunity. 

The paper is organized as follows. Section 2 presents the experimental design. 

Section 3 reports our findings first analyzing the choices of observers, and then looking 

at stakeholders. Section 4 concludes. 

2.2 Experimental Design 

In this experiment we tested how the perceived fairness of the income 

distribution depends on the process that generates income inequality. Specifically, we 

manipulated two features of the process, agency and procedural justice, which were 

varied across three between-subjects treatments: Equality-Choice, Inequality-Choice and 

No-Choice. Each treatment involved two types of subjects (stakeholders and observers) 

and two stages (Stage 1 and Stage 2). In Stage 1, stakeholders earned income and in 

Stage 2, impartial observers redistributed the total income of the stakeholders. 

Treatments only differed in Stage 1 as to whether the income generating process 

involved agency or procedural justice (or both). Table 1 summarizes experimental 

manipulations. In the context of our experiment, we consider agency to be a feature of 

the income generating process if stakeholders have control over their earnings. We 

consider an income generating process to satisfy procedural justice if all stakeholders 

have equal opportunities ex-ante.   
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In all three treatments, each subject was randomly assigned to the role of either a 

stakeholder or an observer. Then, subjects were randomly matched into groups of four, 

each group involving two stakeholders and two observers. Below we explain the stage 1 

of each treatment in detail.  

Equality-Choice Treatment: In this treatment, for Stage 1, we closely followed the 

design of (Cappelen et al. 2013). Each stakeholder had the opportunity to make a choice 

between a safe option that paid $10, and a risky option that yielded either $25 or $4 with 

equal chance. For those stakeholders who chose the risky option, the computer 

randomly determined their outcome. Since stakeholders were able to make a choice 

between the risky and safe option, we consider agency to be a feature of this income 

generating process in this treatment. Also, since both stakeholders faced the same set of 

options, the income generating process satisfied procedural justice. 

Inequality-Choice Treatment: In this treatment, one of the stakeholders had the 

same two options as the stakeholders in the Equality-Choice treatment: a safe option that 

pays $10 and a risky option that pays $4 or $25 with equal chance. However, the other 

stakeholder did not have the opportunity to choose between the two options. Instead, 

this stakeholder was automatically assigned the safe option and earned $10 for sure. 

Since there is inequality of opportunity between the two stakeholders, the income 

generating process violates procedural justice in this treatment. However, there is partial 
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agency as some of the stakeholders still have the option to choose between the risky and 

safe option.  

No-Choice Treatment: In this treatment, Stage 1 earnings for the Stakeholders 

were randomly determined by the computer, such that each stakeholder had 25% chance 

to earn $4, 25% chance to earn $25 and 50% chance to earn $10.9  Since all stakeholders 

faced the same prospects ex-ante, the income generating process satisfied procedural 

justice. However, there was no agency since the stakeholders did not have any control 

on their earnings in stage 1. 

When setting up the payment structure for all treatments, the payoff of the two 

options were chosen so that the risky option had a higher expected payoff than the safe 

option, and the safe option paid enough to be preferable to the risky option by a decision 

maker who was sufficiently risk averse. Decisions of the stakeholders in our experiment 

suggest that this was indeed the case: 5 of 34 stakeholders in the Equality-Choice 

treatment chose the safe option, while the rest chose the risky option. At the start of the 

experiment, the rules about stakeholders’ options and the payoffs in Stage 1 were 

explained to all participants. Thus, observers had perfect knowledge about the income-

generating process and the payoffs before they made their redistribution decisions.  

                                                      

9 In all treatments, whenever Stage 1 income involved risk, to highlight the independence of risk and to 

make the randomization transparent to the subjects, we implemented the following procedure. The subjects 

were told that the computer independently assigned a random number between 1 and 100 to each 

stakeholder, the realization of which determined their Stage 1 income. 
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In Stage 2, which was the redistribution stage, we employed the strategy method. 

Observers were asked to make redistribution decisions for each possible combination of 

$4, $10 and $25 stakeholders could have earned in Stage-1. They were told that if they 

were randomly chosen to be the redistributor in their group, their decision for the 

realized income combination in their group would apply at the end of the experiment. 

For each redistribution decision, they were informed about the relevant features of the 

income generating process and how each stakeholder earned their income. For example, 

in the Equality-Choice Treatment one of the questions observers faced reads as follows 

(A and B denotes the two stakeholders in the group): 

   “A chose Option R, which was the risky option, and earned $25. B chose 

Option S, which was the sure option, and earned $10. In total, A and B earned $35. How 

much do you redistribute to A and B?” 

A screenshot of the interface seen by the observers is provided in Figure 1. In 

cases where both stakeholders earned equal incomes, that is, when there was no 

inequality in Stage 1, 94% of all observers split the total pie equally between the two 

stakeholders. Since there is no heterogeneity in redistribution decision for these 

situations, in the results section we only present data for three unequal income 

combinations: $25-$10, $10-$4 and $25-$4.  

Although our main focus was observer decisions, we also asked stakeholders to 

redistribute total earnings between themselves and the other stakeholder in Stage 2. 
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Stakeholder decisions were incentivized: In each group, which consisted of four 

participants, each stakeholder had 25% chance of being chosen as the redistributor of the 

group, same as an observer. Stakeholders in the No-Choice condition made 

redistribution decisions before they learned their Stage 1 income for every possible 

combination of their own and the other stakeholder’s income. Stakeholders in the 

Equality-Choice and the Inequality-Choice made decisions after they chose an option 

and before they learned their Stage 1 income for every possible combination given their 

choice. One of the questions a stakeholder in the Equality-Choice treatment faced after 

choosing the risky option reads as follows: 

  “You chose option R, which was the risky option and earned $4 by chance. The 

other person chose option S, which was the sure option and earned $10. In total, you and 

the other person earned $14. How much do you redistribute to the other person and to 

yourself?” 

After Stage 2, all participants answered questions about their age, gender and 

political views. Finally, the computer randomly assigned one of four members in each 

group as the redistributor and the Stage 2 decision of the chosen redistributor for the 

realized income combination determined stakeholder final payments. Stakeholders 

received $7 show-up fee in addition to their earnings and observers received a fix 
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payment of $10. Payment structure was clearly explained in the instructions, before 

participants were assigned to a role. Each session lasted about 30 minutes.10  

200 NYU students participated in the experiment between November 2012 and 

February 2013 in a total of 12 sessions, which were conducted at the Center for 

Experimental Social Science. Each session had 12, 16 or 20 participants and the 

experiment was computerized and programmed in z-Tree (Fischbacher, 2008).  

2.3 Results 

To answer our research questions we focus on observer redistribution decisions. 

To present the results, first we define the variable redistribution share, which represents 

Stage-2 redistribution decisions of observers independent of Stage 1-income 

combinations: 
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where r is redistribution share,  

low is the low-income in Stage 1 

high is the high-income in Stage 1  

allocatelow is the amount the observer decides to allocate to the low income 

stakeholder. 

                                                      

10 Please refer to https://files.nyu.edu/sy683/public/Instructions_aay.pdf. for a copy of the instructions. 
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Redistribution share is the amount an observer allocates to a low-income 

stakeholder in addition to his Stage 1- income as a fraction of the income difference 

between the low and high-income stakeholder. For example, for the income combination 

25-10, if the observer allocates each stakeholder their Stage 1-income, redistribution 

share is ((10-10))/15  =0. Similarly, if the observer splits the total Stage 1-income equally, 

redistribution share is ((17.5-10))/15  =0.5. Thus, the redistribution share provides a 

normalized measure for the observer redistribution decisions: it is linearly increasing in 

the allocation to the low-income stakeholder; takes the value zero when there is no 

redistribution, and one half when there is an equal split (full-redistribution). 

Figure 2 shows the histogram of redistribution shares for all observer decisions 

for three income combinations 25-10, 4-10 and 25-4. The most notable pattern of the 

histogram is that more than 65% of all decisions are either no redistribution or equal 

split and the fraction of each is almost equal.11  These two decisions represent two 

particularly distinct views towards the Stage-1 income combination: No redistribution 

indicates that observers perceive the Stage-1 income distribution to be fair; and 

consequently, they find intervention to be unnecessary. On the other hand, equal split 

suggests that observers perceive the Stage 1- income distribution to be unfair; and they 

                                                      

11 We label 0.45 <=r <=0.55 as equal split and  -0.05<= r<=0.05 as no redistribution. For no redistribution 

decisions this definition gives us the same results as when we restrict r to be exactly 0. For equal split, it also 

gives us the same results as when we restrict r to be exactly 0.5 when the total stakeholder income is an even 

number, but it makes a slight difference when the total stakeholder income was odd (i.e. when the income 

combinations were 25-10 and 25-4). We believe that some observers did not realize that they could 

redistribute fractions and redistributed 18 and 17 for the income combinations of 25-10 and 10-25. 
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choose to eliminate inequality fully.  Given that the majority of redistribution decisions 

fall under one of these clearly distinct fairness view categories, we first present the 

analysis of only no redistribution and equal split decisions. Second, we present analysis 

of mean redistribution shares. Third, we present analysis at the subject level. Finally, we 

report distribution of gender and political views in our observer sample.  

Figure 3 shows the fraction of equal split and no redistribution decisions in each 

treatment for each income combination. To test the effect of agency on fairness we first 

compare the Equality-Choice treatment and the No-Choice treatment. Next, we compare 

the Equality-Choice treatment and the Inequality-Choice treatment to test for the effect 

of procedural justice. 

2.3.1 Agency 

In Figure 3, we observe that in the No-Choice treatment, the percentage of equal 

split is higher in all income combinations compared to the Equality-Choice treatment 

and the percentage of no redistribution is lower. This suggests that whether or not the 

income generating process involves agency significantly influences fairness views of the 

observers. (All differences – except one- are statistically significant, as reported in Table 

3.) We analyze the difference for each income combination in detail below.  

25-10: This income combination was realized in the Equality-Choice treatment 

when two stakeholders made different choices: The high-income stakeholder chose the 

risky option and was lucky to earn $25, whereas the low-income stakeholder chose the 



 

56 

safe option and got $10. In this case, not only is agency an integral feature of the income 

generating process, but it is also the source of the income inequality. In the No-Choice 

treatment, the two stakeholders were randomly assigned different numbers by the 

computer and earned $25 and $10 by pure luck.  

Comparing the two treatments for this income combination tests the effect of 

agency when it is the source of inequality. In the Equality-Choice treatment, 50% of 

observer decisions are no redistribution for this income combination, whereas the 

percentage of no redistribution is only 13% in the No-Choice treatment. Furthermore, 

the percentage of equal split decisions is only 6% in the Equality-Choice treatment, 

whereas it increases to 53% in the No-Choice treatment. The difference between the two 

treatments is significant for both variables (see Table 3 for regression results). The 

substantial difference in the percentage of each decision shows that agency strongly 

shifts fairness views on income inequality when it is the source of inequality.  

4-10: In the No-Choice treatment, in this income combination, just as in 25-10, 

stakeholders only differed by the random assignment of earnings by the computer. In 

contrast, in the Equality-Choice treatment, 4-10 was realized when two stakeholders 

chose different options just as in 25-10. But in 4-10, the high-income stakeholder was the 

one who chose the safe option and got $10 and the low-income stakeholder was the one 

who chose the risky option, was unlucky and got $4. Thus, agency is still the source of 

income inequality, but the actions that lead to low versus high income are switched.  
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Figure 3 shows that redistributions decisions follow the same pattern in this 

situation as in the income combination 25-10. The percentage of no redistribution in 4-10 

decreases substantially from the Equality-Choice treatment (56%) to the No-Choice 

treatment (13%). Additionally, the percentage of equal split increases substantially from 

the Equality-Choice treatment (21%) to the No-Choice treatment (69%). Both differences 

are significant at 1% level (see Table 3). Just as in 25-10, the significant difference in the 

fractions of equal split and no redistribution decisions in 4-10 confirm that agency has a 

significant influence on observers’ fairness perceptions. 

While in 25-10 redistributing to the low-income stakeholder means letting the 

two stakeholders share the gains from one stakeholder’s risk-taking; in 4-10, 

redistributing to the low-income stakeholder means sharing the losses from one 

stakeholder’s risky choice. Does it matter for fairness whether it is gains or losses from 

risk taking to be shared? Note that if there are observers who want to reward risk takers 

for choosing the option with the highest expected value, we might expect asymmetry in 

redistribution decisions between these two situations. We would expect such observers 

to redistribute losses more between the two stakeholders relative to the gains. 

Our experimental design allows us to address this question directly. Note that if 

we focus on redistribution decisions only in the Equality-Choice treatment, we see a 

higher percentage of equal split decision in 4-10 relative to 25-10 (visible in Figure 3, and 

verified statistically in Table 4). The asymmetry in these two situations, at first sight, 
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suggests observers to be rewarding risk-takers. However, the asymmetry could also be 

attributed to other factors. For example, observers might prefer higher redistribution in 

environments where total earnings are lower.12  Thus, a true test of whether or not 

observers differentially treat risk-takers requires comparing redistribution decisions in 

the Equality-Choice to those in No-Choice where the outcomes are the same but the risk-

taking phase is removed. If a similar type of asymmetry in redistribution decisions is 

also observed in the No-Choice treatment between 4-10 and 25-10, it would indicate that 

the difference cannot be attributed a preference by observers to reward risk-takers. 

Such an exercise, as reported in the first two columns of Table 4 suggests that 

fairness perceptions of observers are not significantly influenced by whether or not the 

risk taker makes gains or loses. The interaction term with the Equality-Choice treatment 

and the income combination 4-10 is not significant for both dependent variables equal 

split and no redistribution.13   

25-4: In the Equality-Choice treatment, this income combination describes a 

situation that is different than the previous two we’ve looked at, because here both 

stakeholders chose the risky option and the difference in their Stage 1-income is entirely 

due to luck. In other words, agency is a feature of the income generating process because 

                                                      

12 Note that our experimental design keeps the ratio of low earnings to high earnings constant in the gain 

and loss environments when a risk-taker meets a stakeholder who chose the safe option. (25/10 = 10/4) 
13 We are aware that because of the nonlinearity of the probit model, the estimates of the interaction effect 

(and their significance) need to be corrected. For the sake of simplicity, we report the linear estimation 

results in Table IV and we note that the results do not change qualitatively when we correct for nonlinearity. 
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both stakeholders made a conscious choice by taking the risk, but it is not the source of 

inequality.  In the No-Choice treatment, just as with 25-10 and 4-10, stakeholders earned 

their income by luck. Comparing redistribution decisions between the Equality-Choice 

and No-Choice treatments presents us the strongest test of the effect of agency, because 

in the Equality-Choice treatment agency is not even the source of income inequality but 

only a feature of the process.  

Does the effect of agency on fairness views disappear in environments where 

agents have made identical choices and inequality in earnings are due to external 

factors? (i.e. due to luck) Our results show that the effect of agency remains, but it is 

weakened. To examine whether observers distinguish between cases where inequality is 

due to factors under stakeholders’ control (as in income combinations 25-10 and 4-10 

where stakeholders made different choices) versus factors beyond stakeholders’ control 

(as in 25-4 where stakeholders made identical choices), we report in the last two columns 

of Table 4, regression results where the interaction term of the Equality Choice treatment 

and equal choice (dummy for EC=1 and 25-4=1) is included. The interaction term is 

positive and significant for equal split decisions, indicating that the difference in the 

percentage of equal split between the Equality-Choice treatment and the No-Choice 

treatment is sensitive to whether the inequality in earnings are due to an external factor 

or not. While the same interaction term for no redistribution decisions is negative, it is 

not significant. Overall, the percentage of no redistribution is still significantly higher in 
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the Equality-Choice treatment compared to the No-Choice treatment (Equality-Choice = 

41%, No-Choice = 13%, p <0.01) and the percentage of equal split is still lower in the 

Equality-Choice treatment (38%) compared to the No-Choice (53%) treatment, even 

though the difference is not statistically significant. 

To summarize: 

1. Whether or not agency is a feature of the income generating process alters 

observers’ perception of the fairness of the income distribution: Observers find 

inequality more fair when stakeholders have the ability to control their income.  

2. In line with Cappelen et al. (2013), we find that observers distinguish between 

cases where agency is the source of the observed inequality in outcomes (25-10 and 4-10) 

and cases where it is not (25-4).  While Cappelen et al. (2013) employ only one income 

generating process in their design (which corresponds to the Equality-Choice treatment 

in our design) and compare redistribution decisions for the two different set of income 

combinations (same versus different choice), we can fully control for the initial incomes 

by comparing redistribution decisions for each income combination with and without 

agency, and we test for the interaction of treatment and the different income 

combinations (same choice versus different choice). Our results on whether or not 

observers differentially treat risk-takers suggest that conclusions drawn from the data 

might be sensitive to this. 
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2.3.2 Procedural justice 

Next, we look at the effect of procedural justice by comparing the Equality-

Choice treatment and the Inequality-Choice treatment. Figure 3 shows that for both 

income combinations, 25-10 and 4-10 (note that 25-4 cannot be observed in Inequality 

Choice), the percentage of no redistribution is lower in the Inequality-Choice treatment 

(but not as low as in the No-Choice treatment), and the percentage of equal split is 

higher (but not as high as in the No-Choice). The change in the percentage of both 

decisions suggests that when the income-generating process violates procedural justice, 

observers demand higher redistribution for the low-income stakeholder. Below, we look 

at each income combination:  

25-10: This income combination was observed in both treatments when one of 

the stakeholders chose the risky option, was lucky and got $25 and the other stakeholder 

chose the safe option. The difference between the two treatments is that in the 

Inequality-Choice treatment, the low-income stakeholder (the stakeholder with $10) did 

not have the opportunity to choose between the two options.  

In our sample, the percentage of equal split increased from 6% in the Equality-

Choice treatment to 21% in the Inequality-Choice treatment, and the percentage of no 

redistribution decreased from 50% to 29%. Both differences are statistically significant. 

(see Table 3) Clearly, observers differentiate between an income generating process that 

satisfies procedural justice and one that violates it. The demand for redistribution is 
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higher when procedural justice is violated, but not as high as when agency is absent. 

This can be seen when we compare redistribution decisions in this treatment to the No-

Choice treatment. (as reported in Table 3) This reinforces the importance of agency in 

determining views on fairness. Even in environments where procedural justice is 

violated, at least in the eyes of some observers, the high-income stakeholder can be 

entitled to his income if he made a deliberate choice of taking risk. 

4-10: In this income combination, the low-income stakeholder is the one who 

chose the risky option and was unlucky and the high-income stakeholder is the one who 

chose the safe option. The difference between the two treatments is that in the 

Inequality-Choice treatment, the high-income stakeholder did not have the opportunity 

to choose the risky option.  

In general, if procedural justice has an effect on fairness views, we would expect 

the demand for redistribution to increase in the Inequality-Choice treatment. However 

in this income combination this might not be the case: The fact that the high-income 

stakeholder was the one with less opportunity allows for two different interpretations of 

procedural justice: If observers only care about ex-ante inequality in the system, they 

would redistribute more to the low-income stakeholder regardless of the identity of the 

low-income earner. On the other hand, if observers also care about the interaction 

between ex-ante inequality and ex-post inequality, their redistribution decision could 

depend on whether or not the low-income earner is also the one with limited 
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opportunities to begin with. This line of reasoning might suggest that observers 

redistribute less to the low-income stakeholder in the 10-4 income combination relative 

to the 25-10 combination. This would be consistent with observers using ex-post 

redistribution to compensate for ex-ante inequality in opportunity. 

 Hence, we take the previous income combination (25-10) as the preferred test of 

the effect of procedural justice. Nevertheless, this income combination still provides 

evidence on the effect of procedural justice on fairness perceptions. The percentage of 

equal split increases from 21% to 32%, although the difference is not significant, and the 

percentage of no redistribution decreases from 56% to 32% (this difference is significant 

at 10% level). In summary, we see that the percentage of no redistribution and equal 

split change in the same direction as in the previous income combination, only in 

smaller size.   

Overall, we observe that in the presence of agency, observers differentiate 

between two processes, one satisfying and the other violating procedural justice. We 

find that the change in responses when we eliminate procedural justice is smaller than 

the change in responses when we eliminate agency. 

2.3.3 Comparing means 

The analysis in the previous section included only two types of decisions. In this 

section we analyze the results including all observations. Figure 4 shows the histograms 

of r for each treatment and for each income combination. We see that the Equality-
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Choice treatment has a single peak at r = 0 when stakeholders choose different options 

(25-10 and 4-10) and double peaks at r = 0 and r = 0.5 when stakeholders choose the same 

option (25-4). The No-Choice treatment has a single peak at r = 0.5 for each income 

combination. The Inequality-Choice treatment, on the other hand, has three peaks for 

the income combination 25-10: one at r = 0, another one at r = 0.5 and a last one at r= 0.33. 

For this income combination, r = 0.33 corresponds to allocating $15 to the stakeholder 

with $10 Stage-1 income, which is short of full redistribution, but nonetheless represents 

a significant degree of redistribution given that the regular range for redistribution was 

between $10 and $17.5. Hence, we observe that for this income combination and 

treatment there is greater demand for partial redistribution and greater heterogeneity in 

our observer sample relative to our other treatments as those who favor no 

redistribution are similar in share to those who favor full redistribution or partial 

redistribution. For the income combination 4-10, in the Inequality-Choice treatment we 

see the same pattern of heterogeneity, with two peaks of r at r =0 and r = 0.5.  One other 

observation about the histograms is that in the Equality-Choice and in the Inequality-

Choice treatments, distributions are noisier than in the No-Choice treatment in the sense 

that there are more redistribution decisions outside of the no redistribution to full split 

range. 

Comparing the means of the redistribution share in each treatment supports the 

main results from the previous section. Figure 5, shows the mean redistribution share in 
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each treatment for each income combination: The left panel includes all decisions. The 

right panel replicates the analysis excluding redistribution decisions that are outside of 

the no redistribution to full split range (excluding decisions with r > 0.5 or r  < 0). We 

will refer to the excluded redistribution decisions as extreme decisions. In both panels, 

mean redistribution share in the No-Choice treatment is higher than mean redistribution 

share in the Equality-Choice treatment for each income combination, including the 

income combination 25-4 where the inequality in incomes is due to factors outside of 

stakeholders’ control in the Equality-Choice treatment. All differences are significant at 

1% level using Mann Whitney –Wilcoxon test.    

The difference in mean redistribution share between the Inequality-Choice and 

the Equality-Choice is not significant for income combinations 25-10 and 4-10 when we 

include all decisions in the regression. (For 25-10: Equality-Choice = 0.2, Inequality-

Choice = 0.28, Mann-Whitney (z) = -1.18, p = 0.23; for 4-10: Equality-Choice = 0.24, 

Inequality-Choice = 0.13, Mann-Whitney (z) = -0.25, p = 0.8). However, contrasting the 

right panel to the left panel in Figure 5 reveals that extreme decisions play a significant 

role in this result: When we drop extreme redistribution decisions, mean redistribution 

share in the Inequality-Choice treatment is significantly higher than the mean 

redistribution share in the Equality-Choice treatment for both of these income 

combinations. (For 25-10: Equality-Choice = 0.1, Inequality-Choice = 0.24, Mann-Whitney 
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(z) = -2.3, p = 0.02; for 4-10: Equality-Choice = 0.13, Inequality-Choice = 0.26, Mann-

Whitney (z) = -1.97, p = 0.05).   

2.3.4 Correlations in observers’ decisions 

Our experimental design allowed us to observe each observer’s redistribution 

decisions for every possible income combination. In this section, we examine to what 

extent an observer’s redistribution decisions for different income combinations were 

correlated. To answer this question, we first look at the correlations when redistribution 

share is between no redistribution and equal split, and then replicate the analysis only 

focusing on extreme redistribution decisions outside of these boundaries. Table 5 shows 

the Pearson’s correlation coefficient between redistribution for each income combination 

in each treatment separately for non-extreme decisions. Table 6 reports the same 

analysis for extreme decisions. 

From Table 5, we see that there is a very significant and positive correlation 

between all income combination couples in all treatments, except for between 25-10 and 

25-4 and between 4-10 and 25-4 in the Equality-Choice treatment. This is in line with our 

results in the previous sections, showing that in the Equality-Choice and Inequality-

Choice treatments observers do not differentiate between the income combinations 25-10 

and 4-10 in which stakeholders made different choices. These results also show that in 

the Equality-Choice treatment, observers differentiate between 25-4 in which two 

stakeholders chose the same option and the other two income combinations in which 
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stakeholders chose different options. Moreover, the correlations are the strongest in the 

No-Choice treatment, suggesting that when both stakeholders earn their income by luck, 

observers do not differentiate between the initial levels of incomes.   

On the other hand, when we look at the correlations across extreme decisions 

when redistribution share is less than zero or more than one half, we see a different 

pattern. No observer in the Equality-Choice treatment made extreme decisions for all 

income combinations, but 5 observers made extreme decisions in both 25-10 and 4-10. 

For these observers, redistribution share in 25-10 and 4-10 is strongly and negatively 

correlated. This can be explained by observers differentiating between risk-takers and 

non risk-takers when making extreme redistribution decisions. For example, awarding 

the risk taker would imply low redistribution in 25-10 and high redistribution in 4-10 

giving us negative correlation between the two decisions. Correlation results for the 

other treatments are not significant. It should be noted however that there are very few 

extreme decisions in these treatments. In the Inequality-Choice treatment, 5 observers 

made extreme decisions for both income combinations and their decisions are also 

negatively correlated, though not significant. 3 of these always favored low opportunity 

stakeholder and 2 of these always favored the high-income stakeholder. In the No-

Choice treatment, 2 observers made extreme decisions in all income combinations and 

both of them always swapped the income of the low and high-income stakeholders. 



 

68 

To gain a better understanding of how observer redistribution decisions across 

different income combinations are correlated, we classify observers into types using a 

very simple categorization. We focus on redistribution decisions that are not extreme: 

when redistribution share is between no redistribution and equal split. We divide this 

range into two and call any redistribution decision where r ≥0.5 a high redistribution 

decision. Correspondingly, r <0.5 is identified to be a low redistribution decision. Types 

are determined as follows: An observer who always chooses high redistribution is a high 

redistributor; an observer who always chooses low redistribution is a low redistributor. 

In addition to these types, applicable only for the Equality-Choice treatment, we define a 

new type, who chooses high redistribution only when both stakeholders are risk-takers 

(corresponding to the 25-4 income combination), but otherwise chooses low 

redistribution. These types are labeled as conditional low redistributors. Finally, we call 

an observer an extreme type if all his redistribution decisions are extreme. Table 7 

reports share of observer types for the three treatments. 

A few observations stand out. First, we see that a majority of observers can be 

classified under one of these types, which show that observer redistribution decisions 

are for the most part internally consistent. Second, we find the highest share of low-

redistribution types in the Equality-Choice treatment, although more than one third of 

these observers are conditional low redistributors. Correspondingly, the highest share of 

high-redistribution types is in the No-Choice treatment. Finally, we see that the low and 
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high redistribution types describe a majority of the observers in the Inequality-Choice 

treatment. This suggests that the heterogeneity observed on the aggregate level in 

redistribution decisions in this treatment is not due to heterogeneity in decisions on a 

subject level. Most subjects act in an internally consistent manner. There is heterogeneity 

across subjects. While some always choose high redistribution, some always choose low-

redistribution. 

2.3.5 Gender and voting behavior 

After all redistribution decisions were made, we asked participants for their 

gender and voting behavior in the 2012 general elections. Even though our sample size 

is small to make comparisons among groups, this information will serve as a 

randomization check for us.  In the Equality-Choice treatment 65% of observers were 

female, in the Inequality-Choice treatment 59% of observers were female and in the No-

Choice treatment 53 % of observers were female. There is no statistically significant 

difference in the distribution of gender among three treatments, based on a Kruskall-

Wallis test of equal populations (χ2 = 0.63), reducing the possibility that differences 

might be driven by a difference in preferences of females and males. In terms of 

redistribution decisions, mean redistribution share of male observers is 0.33, mean 

redistribution share of female observers is 0.28 when we pool all treatments and the 

difference is not statistically significant, based on a random effects GLS regression. Our 

second randomization check was with voting behavior. Table 8 shows the distribution of 
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voting behavior in each treatment. We can see that there are no striking differences 

among three treatments: In Equality-Choice and No Choice, the highest share belongs to 

those who did not vote and the second highest share is Democrats. In Inequality-Choice, 

this ranking is switched with Democrats making up the biggest share and those who did 

not vote ranking the second biggest group. The share of Republicans and those who did 

not want to reveal their vote make up less than 7% in each treatment. The fact that 

distributions are similar verifies the success of our randomization and reduces the 

possibility that our results might be driven by differences in voting behavior among the 

treatments. 

2.3.6 Stakeholders 

Although our main focus was observer behavior in this project, we also asked the 

stakeholders how they would like to redistribute the total earnings between themselves 

and the other stakeholder, in an incentivized way.  Stakeholders in the No-Choice 

treatment made their redistribution decisions for every possible income combination 

before they learned their own stage-1 income. Stakeholders in the two choice treatments 

made their redistribution decisions after they made a choice, for all possible income 

combination given their choice. For example, if a stakeholder chose the safe option in the 

Equality-Choice treatment, he only made redistribution decisions for a) when he gets 

$10 and the other stakeholder gets $10, b) when he gets $10 and the other stakeholder 

gets $4, and c) when he gets $10 and the other stakeholder gets $15. Since observers 
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made different redistributive decisions based on their choices in the two choice 

treatments, our sample size does not allow for comparing redistribution decisions across 

treatments for each income combination. Thus, we report the mean of the percentage of 

the total earnings stakeholders claimed for themselves in all potential income 

combinations they faced. Table 9 reports the mean of percentage claimed in all potential 

income combinations for each treatment, as well as the mean of percentage claimed for 

the income combinations where a) the decision maker earned the same income as the 

other stakeholder, b) the decision-maker earned a higher income than the other 

stakeholder c) the decision-maker earned less income than the other stakeholder. In this 

figure, we see that on average stakeholders claimed 60-65% of the pie and there are no 

significant differences between treatments. We also see that there are no significant 

differences between the mean percentage claimed when the decision-maker stakeholder 

earned the same income with the other stakeholder, or earned a higher or lower income 

than the other stakeholder. 

2.4 Discussion 

The results reveal an interesting pattern about how procedural justice and 

agency matter for fairness.  In the Equality-Choice treatment, where both procedural 

justice and agency are present, the majority of our subjects find inequality to be fair, and 

we observe almost no redistribution. In contrast, the results from the No-Choice 

treatment -- where there is procedural justice but no agency, and the majority of the 
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subjects choose to redistribute fully – suggest that agency is considered as a necessary 

condition for fairness by a majority of subjects.  

In the third treatment (Inequality-Choice treatment), where there is agency but 

inequality of opportunity, subjects were more heterogeneous in their responses. In this 

case, a third of the subjects chose not to redistribute at all --suggesting that they find 

agency to be a sufficient condition for inequality in earnings to be considered as fair 

even in the absence of procedural justice. At the same time, another third of subjects 

show opposing preferences: they choose to redistribute fully implying that they find 

procedural justice to be a necessary condition for fairness. The majority of the remaining 

decisions correspond to partial redistribution. 

More generally, these results indicate that fairness views on income inequality 

are directly linked to beliefs about the process that generates it. This reliance on the 

features of the income generating process suggests in-turn that support for 

redistributive programs will depend on beliefs about the type of inequality these 

programs are designed to alleviate. 

Taking the importance of agency into account, our first main finding has 

important implications for how we design and frame social welfare programs.  From 

this perspective, programs redistributing across groups where inequality is not 

perceived to stem from (or explained by) agency are more likely to gain support. This 

approach also implies that even in societies where the public does not endorse 
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redistribution from the wealthy to the poor in general, taxing some types of wealth to 

finance programs targeting specific groups might gain significant support. For example, 

there is likely to be more support for increasing taxes on inheritance than wage income. 

Similarly, there is likely to be more support for projects providing affordable housing in 

poor neighborhoods when the beneficiaries are members of the local community rather 

than artists who've settled there. In both examples, our understanding is that the first 

group had less of a choice or responsibility in where they’ve ended up in the income 

distribution. Understanding the importance of agency can also influence how welfare 

programs are framed. For example, in the context of welfare programs designed to help 

single mothers, highlighting children (who personably had no choice in the matter) as 

the beneficiary of the programs rather than the mothers can have an impact on how the 

program is perceived. 

Our results also speak to how agency impacts fairness views in the context of 

risk: inequality resulting from risk is treated differently if risk is chosen voluntarily vs. if 

it is exogenously imposed. This suggests that opinions on what should be covered by 

government-financed healthcare programs will depend on beliefs about how much 

personal responsibility patients can take for needing these treatments. If we believe that 

individuals have agency over cigarette addiction or obesity, we might be less supportive 

of covering treatments for diseases associated with them. For example, we would expect 

high support for government backed health services in cases where external factors such 
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as environmental pollution (Fukushima nuclear disaster, BP oil spill) are shown to have 

negative health consequences.  This idea further suggests that as we gain more evidence 

about the amount of agency that individuals have over their circumstances in particular 

domains of life, informing the public about these findings can change the acceptability of 

policy programs across these domains.   More generally, public opinions would tend to 

reflect beliefs and emerging evidence on how much agency we have over such diseases.  

Taking the importance of equality of opportunity into account, the second main 

finding shows the importance of equality of opportunity in environments where there is 

agency. In such cases, while there is substantial heterogeneity, redistribution 

significantly goes up when inequality of opportunity is introduced. This suggests that in 

environments where agency plays a role, demand for redistribution will closely be 

linked to beliefs about whether or not all agents have access to the same opportunities 

ex-ante. For example, inequality in the US appears to be propelled by high returns to 

human capital. Some consider this to be fair as technology has magnified differences in 

productivity and the wage gap is representative of this. Moreover, human capital is self-

generated in the sense that it cannot be inherited and requires significant investment 

(e.g. time, effort, money). The degree to which there is equal opportunity in human 

capital accumulation in the US, however, is an open question. Clearly, children of 

wealthier parents have better chances to make it to good colleges that will allow them to 

find high-paying jobs. Our results suggest that shift in public opinion on the extent to 
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which there is equal opportunity in education can have a significant impact on views 

towards what should be done about the growing income equality. Most importantly, 

our findings highlight that, even if the observed wage gaps are fully representative of 

differences in productivity, there is still reason to expect demand for redistribution; and 

furthermore, equality of opportunity should be a critical input to the way people feel 

about inequality, and a central component in this debate. 

Overall, our study draws attention to agency and procedural justice as two 

important factors in determining views on fairness. By varying the income generating 

process in the experimental design with respect to these factors, we were able to 

separately identify their effect. Outside of the lab, in a broader social context, it is not 

always clear whether there is procedural justice, and to what extent agency accounts for 

observed differences in outcomes. A recent Pew Research Center survey finds a sharp 

divide among Republican and Democratic voters on beliefs relating the fairness of the 

economic system in the US, and the appropriate redistributive policies in reaction to this. 

While both groups agree that inequality has grown in the past decade, most Republicans 

(53%), in contrast to Democrats (25%), believe the economic system is generally fair to 

most Americans. This sentiment is also reflected in preferences for whether or not the 

government should reduce the gap between the rich and the poor (45% vs. 90%). While 

it is difficult to figure out to what degree this disagreement is based on beliefs about 

agency and procedural justice, this discrepancy appears to stem from systematic 
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differences in beliefs across the political spectrum about the current economic system. 

The same PEW study finds that Republicans are significantly more likely to believe that 

differences in wealth are due to differences in hard work rather than circumstances 

beyond one's control. Our results suggests that maybe some of the political gaps on 

views towards redistribution would go down with informative discussions on how 

much agency individuals truly have in society, and how much this varies across 

different groups. Such beliefs about the causes of inequality, and not the level of 

inequality itself, might as well be at the heart of achieving agreement on such a 

polarizing topic. 

2.5 Primary tables 

 

Table 6: Summary of experimental manipulations 

 

 

Treatments Agency Procedural Justice

Equality Choice x x

No Choice - x

Inequality Choice x -
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Table 7: Summary of sample composition 

 

 

 

 

 

Treatments

Number of 

Sessions

Number of 

Stakeholders

Number of 

Observers

Female 

Share for 

Observers

Equality Choice 4 34 34 0.65

Inequality Choice 4 34 34 0.59

No Choice 4 32 32 0.53
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Table 8: Percentage of no redistribution and equal split decisions in each treatment 

 

 

    *Only for observer decisions. 

    **All tests are based on probit regression.  

 

Variable

Income 

Combination

Equality 

Choice 

Inequality 

Choice 

No 

Choice 

Equality Choice 

vs No Choice

Equality Choice 

vs Inequality 

Choice

Inequality 

Choice vs 

No Choice

25-10 50% 29% 13% p < 0.01 p = 0.08 p = 0.09

4-10 56% 32% 13% p < 0.00 p = 0.05 p = 0.06

25-4 41% 13% p < 0.01 - -

25-10 6% 21% 53% p < 0.00 p = 0.08 p < 0.01

4-10 21% 32% 69% p < 0.00 p > 0.1 p < 0.01

25-4 38% 53% p > 0.1

No 

Redistribution

Equal Splits
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Table 9: Probit regression results 

 

^ Data includes only observer decisions. 

^^ Errors are clustered at subject level. 

 

  

Dependent variable Equal Split=0/1

No 

Redistribution= 

0/1

Equal 

Split=0/1

No 

Redistribution= 

0/1

Income combinations 

included
25-10 and 4-10 25-10 and 4-10 all three all three

dummy (EC = 1) -10.8*** 4.85*** -2.82*** 2.36***

(2.9)  (1.65) (0.76) (0.67)

dummy (4-10 = 1) 2.49** -0.0003 

 (1.1) (0.79)

dummy (EC = 1 & 4-10 =1) 2.28 0.61

(2.4)  (0.99)

dummy (25-4 = 1) -0.51 0.0002 

 (0.43) (0.53)

dummy (EC = 1 & 25-4 =1) 2.00*** -0.5

(0.63)  (0.43)

constant 1.35 -4.68*** 0.68 -2.2 

 (0.98) (0.82) (0.46) (0.56)

N 132 132 198 198

*** p <0.01, ** p <0.05. Standard errors in parantheses.

Treatments included: EC and NC 
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Table 10:  Correlations I 

 

^ Data includes only observer decisions for which r (redistribution share) is 

between zero and one half. 

^^ Each observer made redistribution decisions for three (two in the Inequality 

Choice treatment) different income combinations. The table reports the Pearson 

correlation coefficient between r (redistribution share) in different income combinations. 

  

25-10 4-10

Equality Choice 4-10 0.75***

25-4 0.29 0.23

Inequality Choice 4-10 0.68***

No Choice 4-10 0.84***

25-4 0.96*** 0.91***

r is between equal split and no redistribution

* p < 0.05, ** p < 0.01, *** p<0.001

r in 

r in 

r in

r in
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Table 11: Correlations II 

 

^ Data includes only extreme observer decisions (decisions for which r is less 

than zero or more than one half).  

^^ Each observer made redistribution decisions for three (two in the Inequality 

Choice treatment) different income combinations. The table reports the Pearson 

correlation coefficient between r (redistribution share) in different income combinations. 

  

25-10 4-10

Equality Choice 4-10 -0.97**

25-4 N/A N/A

Inequality Choice 4-10 -0.58

No Choice 4-10 -0.53

25-4 -0.67 N/A

r is more than equal split or less than no redistribution

r in 

r in 

r in

r in

* p < 0.05, ** p < 0.01, *** p<0.001
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Table 12: Distribution of observer types 

 

 

Table 13: Percentage of votes in 2012 elections for observers 

 

Low High  Conditional Low Extreme

Redistributor Redistributor Redistributor Redistributor Unidentifed

Equality Choice 32% 18% 21% 0% 29%

Inequality Choice 41% 35% - 15% 9%

No Choice 19% 59% - 6% 16%

Distribution of Observer Types

Equality 

Choice

Inequality 

Choice No Choice

Democrat 29.41 44.12 28.12

Republican 2.94 5.88 6.25

No Vote 35.29 29.41 40.62

Not Eligible 26.47 17.65 18.75

Don’t want to say 5.88 2.94 6.25

N 34 34 32
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Table 14: Mean percentage claimed by stakeholders 

 

^ Data is pooled across potential income combinations. The first column is 

calculated by pooling across all potential income combinations a stakeholder made 

decisions for. The second column is calculated by pooling across potential income 

combinations in which the stakeholder earned the same income with the other 

stakeholder. The third column is calculated by pooling across potential income 

combinations in which the stakeholder earned a higher income than the other 

stakeholder. The last column is calculated by pooling across potential income 

combinations in which the stakeholder earned less income than the other stakeholder.   

All 

sample

Same 

Income

High 

Income

Low 

Income

Equality Choice 0.647 0.652 0.638 0.651

Inequality Choice 0.653 0.607 0.685 0.597

No Choice 0.647 0.652 0.655 0.635

Mean Percentage Claimed
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2.6 Primary figures 

 

Figure 3: A screenshot of observer decisions 
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Figure 4: Histogram of redistribution share 

^ N = 262. 

^ Data includes all observer decisions in all treatments and all income 

combinations. 
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Figure 5: Fraction of “Equal Split” and “No Redistribution” decisions in each 

treatment for each income combination 
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Figure 6: Histograms of redistribution share for each income combination in 

each treatment 

^ In the choice treatments, 25-10 is the income combination in which one of the 

stakeholders is the lucky risk-taker and the other is safe. 4-10 is the income combination 

in which one of the stakeholders is the unlucky risk-taker and the other is safe. In 25-4, 

both stakeholders are risk-takers. Given the design, decisions on the same column 

belong to the same observers, and decisions in different columns belong to different 

observers. 
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Figure 7: Mean redistribution share in each treatment for each income 

combination 

^ The left panel includes all decisions, the right panel includes decisions that are 

less than or equal to equal split or more than or equal to no redistribution. 
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3. Morality in the holy days: The effect of Ramadan and 
Yom Kippur on Moral Judgments 

3.1 Introduction 

Religion is one of the oldest social institutions in the world and even today there 

is hardly any corner on earth not influenced by it. 84% of the world population was 

identified with a religious group in 2010 and this percentage is projected to increase to 

87% by 2050.1 Religions do not only define a set of beliefs regarding what is sacred, but 

also have important influence on daily lives through rituals. 39% of Americans report to 

attend religious service weekly, more than 50% of Muslims in the world report to fast 

during the month of Ramadan, and more than half of American Jews report to fast on 

the day of atonement, Yom Kippur.2 It is hard to imagine that participating in religious 

rituals does not affect economic decisions. However, given the space they occupy in the 

daily lives of individuals all over the world, the effect of religious rituals on economic 

decisions has been hardly studied by economists.  

A handful of studies suggest that rituals may influence important economic 

decisions. Guiso et al. (2003) finds that attending religious services increases trust 

toward government institutions among Christians and Torgler (2006) finds that for 

Orthodox and Protestants, not religiosity but church attendance decreases the 

                                                      

1 See the report by Pew Research Center, April 2, 2015, “The Future of World Religions: Population Growth 

Projections, 2010-2050” 
2 See the reports by Pew Research Center, reached at http://www.pewforum.org/Muslim/the-worlds-

muslims-unity-and-diversity.aspx and http://pewrsr.ch/16IN5U4 



 

90 

probability of finding tax evasion acceptable. While these results are suggestive, the 

correlational nature of the methodology makes it hard to establish a causal relationship. 

An exception is Clingingsmith et al. (2009), which uses an experimental design to study 

the effect of attending the pilgrimage in Mecca on tolerance. The results show that 

attending the pilgrimage increases support for female education and employment, as 

well as increases sympathy for adherents of other religions among a large sample in 

Pakistan.  

Studying the causal link between religious rituals and economic decisions would 

be highly valuable to broaden our knowledge on behavioral factors affecting economic 

actions, as well as interpreting the implications for policy. Additionally, identifying the 

behavioral mechanisms behind traditional religious rituals, which survived thousands 

of years and have been binding societies together, could help flourish ideas and theories 

to  develop new and socially beneficial ways of utilizing modern technological tools 

such as social media, which already has produced new ritual-like behaviors such as 

sharing selfies during vacations.  

In this paper, we study the causal link between religious rituals and morality, 

which has long been hypothesized to be very closely linked to religion in general.  The 

founder of modern economics, Adam Smith (1976) suggested in the Theory of Moral 

Sentiments, that religiosity acts as an internal moral enforcement mechanism. In an 

observational study in the United States, Hull (2000) found that in the states and 
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counties with higher rates of church membership, there was less violent and non-violent 

crime in 1990.  If religiosity has a positive influence on morality, can we distinguish 

between specific elements of religiosity, which create this influence? Is it the belief in 

God, who watches every action and rewards the good ones? Or is it the belief in afterlife 

and the punishment for bad deeds? We specifically want to find out the extent to which 

rituals have an effect on morality and to shed light on the behavioral mechanism behind 

it.  

Religious rituals could affect morality because they serve as reminders for basic 

moral values religion prescribes.  Lab experiments suggest that religious reminders can 

have strong influence on moral actions. In one lab experiment, writing Ten 

Commandments before completing a task in which participants could cheat for money 

at no cost decreased cheating substantially (Mazar et al. 2008). Shariff and Norezanyan 

(2007) found that priming participants with words related to religion such as God, 

divine, prophet, increased giving in an anonymous dictator game. Similarly, Benjamin, 

Choi and Fischer (2010) found that priming subjects with the same words increased 

contributions to public goods game among Protestant participants although surprisingly 

contributions among Catholics decreased with the reminders. Two further studies 

suggest that it could be the rituals rather than the religiosity that influences moral 

behavior: In a seminal field experiment by Darley and Batson (1973), an experimenter 

was lying on the sidewalk appearing to be sick whom participants had to pass by on 
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their way to take part on an experiment. Religiosity among participants did not have a 

significant effect on the rate of offering help to the experimenter and the only factor that 

had a significant effect was whether participants were told to rush to the experiment or 

not. In a more recent study, which made use of the smartphone technology to ask 

participants about their everyday actions on random times of the day, Hofmann et al. 

(2014) found that self reported religiosity did not have a significant effect on the 

frequency of either moral or immoral acts participants reported.   

On the other hand, rituals also serve simply economic ends such as leading to 

increased cooperation rates among in-group members. In a suggestive experimental 

study among kibbutz members in Israel, Sosis (2003) shows that male religious kibbutz 

members, who attended synagogue more often than female religious kibbutz members, 

had a higher cooperation rate. If the economic motivation for engaging in costly 

religious rituals dominates the intrinsic motivation, we should not observe a significant 

effect of the rituals on anonymous, individual moral behaviors.  

To specifically study whether religious rituals can serve as moral reminders in 

the individual domain with all their complex structures, we collected data on how 

participants judge a variety of actions, during and more than three months later than 

two fasting rituals of Islam and Judaism: Ramadan and Yom Kippur respectively.   

Looking at moral judgments rather than behavior allows us to measure in a clean 

way whether these rituals serve as reminders for moral principles, putting away image 
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concerns, while preserving the natural framing of the actions (particularly, we could use 

lab games behavior recorded anonymously but one drawback of these games in this 

context is that they are abstract and somewhat disconnected from the actions in real life, 

e.g. abortion, using forged goods etc). Comparing the responses of the same participants 

over two time periods allows us to look at the effects on an individual level. 

Our results suggest that Ramadan has a limited effect on moral judgments of 

those who report to believe in God in the Turkish sample, whereas the effect is 

negligible for those who report not to believe in God. The effect of Yom Kippur on moral 

judgments is stronger in the Jewish sample and particularly strong for actions related to 

religious rules among those who report to believe in God. 

 

3.2 Experimental design 

To test the effect of Ramadan and Yom Kippur on moral judgments, we designed 

a two-part survey experiment. Each part consisted of the same questions on moral 

judgments but they were administered in different times. The first part was conducted 

during the rituals and the second part was conducted more than three months later, on 

ordinary days (baseline). We collected data from two samples in Turkey and Israel 

respectively.  

Turkish participants completed the first part in the month of Ramadan in 2012, 

between July 10 and August 10. Israeli participants completed the first part the day 
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before Yom Kippur (September 15) and the day after Yom Kippur (September 17) in 

2012, because the majority of the country does not engage in activities to earn money 

during Yom Kippur. Both samples completed the second part in February 2013.  

3.3 Survey Design 

In the survey, we measured moral judgments on a number of items in multiple 

sections. The first section involves a list of actions from daily life, which are either illegal 

or considered to be immoral by common sense, at the same time ubiquitously observed 

and not outrageous. For example, the list includes actions such as “Reporting lower 

income on a tax return in order to pay less in taxes” and “Taking office supplies such as 

paper and pencils from work to use at home”. We also included in this section actions 

that are not illegal or immoral by common sense but are closely linked to one’s moral 

views, such as “Aborting a child during the first term of pregnancy” and “Paying 

someone for sexual intercourse”. The actions in this section were the same in the two 

surveys we administered with the Turkish and Israeli sample, with the only additional 

action “claiming an extra child to benefit from government services”  included in the 

survey with Israeli sample. 

The second section includes actions that are directly linked to religious rules. We 

chose the actions to include in this section by paying attention that i) they are common 

in Islam and Judaism ii) they are against the orthodox interpretations of the two 

religions iii) they are not outrageous. For the actions, which were common to both 
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samples, we included the action in the same framing, such as “Going to a brothel”. For 

the actions that needed a framing change we made the smallest possible adjustment. In 

the action in the Turkish survey “Taking a drink of water in Ramadan, when nobody is 

looking”, we simply replaced “Ramadan” with “Yom Kippur” in the Hebrew survey. 

Finally for some actions, we included similar versions in each survey respectively. Table 

15 and 16 report the full list of actions included in each survey. 

For both of these sections we simply asked “To what extent do you find the 

following actions acceptable?” and asked the participants rate each action on a scale 

from 1 to 11 where 1 means totally acceptable and 11 means not acceptable at all.  

 

3.4 Data collection 

We administered our survey online in both countries. In Turkey, subjects were 

invited to participate in research and were given the survey link on social media sites 

such as Twitter. We announced that three participants were going to win Ipod shuffle in 

a lottery conducted in the following month. We announced the winners of the lottery in 

the following month as promised, well before the second part of the survey was 

administered. In February 2013, participants of the first part were invited to complete 

the second part of the survey via email. Of the 450 participants who completed the 

survey in the first part, 169 completed the second part as well. We merged participant 

data using the email address they gave us and kept this separate from the data on 
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responses. We dropped observations in which survey was not completed as well as 

those we could not merge the two parts of the survey.  

In Israel, we administered our survey on an online survey website, midgam.org, 

which works like Amazon m-Turk website in the US. Our survey was posted on the 

website as a two part research study and that the payment would be upon completion of 

the second part. The amount we paid those who completed both parts was 36ILS. 425 

participants completed both parts.  

3.5 Descriptive statistics 

Table 17 reports the descriptive statistics of the Turkish sample. Half of the 

participants in this sample are female and the average age is 25.5. This sample is highly 

educated. 57.4% of all participants have a college degree, 26.6% have a graduate degree 

and the rest have completed high school. 74% of the sample is single, 22.5% of the 

sample is married while the rest is divorced. We do not have a big variation in location. 

81.1% of all participants live in one of the three biggest cities and 64.5 of the sample live 

in Istanbul.  

We have enough variation in terms of religiosity in our sample, which will allow 

us to test whether the effect of Ramadan on moral judgments depends on religiosity. We 

asked a number of questions to assess the religiosity of participants. Table 18 reports 

summary statistics of all variables related to religiosity. 59.2% of the sample believes in 

God, while 14.8% does not believe in God or a higher order. 14.2% reported to believe in 
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God but with some doubts and 11.8% reported to believe in a higher order but not 

necessarily in God. Even the responses to this variable reveal that we have a higher 

representation of non-believers in our sample compared to national statistics. Thus we 

do not claim that our sample is representative. However, this also implies that we will 

have enough data to interpret the data for the non-believers. The rest of the variables 

follow a similar pattern with enough variation on both ends in terms of religiosity, while 

those who are highly religious still make up the majority of the sample.  

In terms of religious practices, almost half of our sample (49.7%) reports to fast 

during Ramadan every day, 36.7% report not to fast at all and 13.6% fasts less than 30 

days. The observance of daily prayer is less common: 53.2% reports to never perform 

daily prayer, while only 29% reports to perform the daily prayer five times a day, the 

required frequency. The rest of the sample performs the prayer sometimes.  

Table 19 and Table 20 report the descriptive statistics for the Israeli sample as 

well as the religiosity measures, broken down to two groups: Those who took the survey 

before Yom Kippur and those who took the survey after.3 Overall the composition of the 

two groups is fairly similar. On average, those who took the survey before Yom Kippur 

are 43 years old and those who took it after the survey are 38 years old.  On average 48% 

and 40% of the two groups are female respectively. Perceived religiosity in both groups 

                                                      

3 We only report age and gender for this sample because we faced a problem with the coding for the rest of 

the demographic variables during the file transfer from the online survey management site. 
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is 4.3 on average on an 11-point scale, and the importance of God 7.1 and 6.7 

respectively. Even though the average perceived religiosity is rater low, the majority 

gives the mitzva of charity (above 75%) and more than 45% always fasts during Yom 

Kippur. In terms of belief in God, the composition of those who took the survey before 

and after are almost identical. About 42% of both groups reported to believe in God. Of 

those who took the survey before, about 11% reported to believe in God with some 

questions, this group makes up about 14% of those who took the survey after Yom 

Kippur. About 30% in the former group report to believe in a higher order but not 

necessarily God (27% in the latter group). Finally, 15% report not to believe in God.  

Even though the two groups who took the survey before and after Yom Kippur 

are similar in terms of their beliefs in God, the frequency of fasting during Yom Kippur 

as well as the share of female and a number of other religiosity measures, we also tested 

whether the moral judgments of the two groups were similar. Table 21 reports the mean 

and the standard deviation of the moral judgment answers for all actions in the to 

sections and a t-test shows that only for three actions the answers were significantly 

different between the two groups. For the sake of simplicity, we pool the answers for 

these two groups and look at the results for the full sample in the next section.  

To be able to look at whether the rituals affect the moral judgments of those who 

take them more seriously, we categorized participants in both samples in two groups: 

Believers and Nonbelievers. We make this categorization based on the answers to the 
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question on “Belief in God” and we categorize those who report to “believe in God” and 

to “believe in God with some questions” as “Believers” and those who report to believe 

in “only a higher order but not necessarily God” and those who report not to believe in 

God as “Nonbelievers”. Obviously, we could make the categorization based on other 

variables as well, such as fasting frequency or perceived religiosity, or a combination of 

all religiosity variables. In fact, we also did the same analyses categorizing religiosity 

based on fasting frequency, and the results qualitatively did not change. In essence, the 

religiosity measures are highly correlated. One advantage of using the belief 

categorization is that the question is quite essential and the answer categories are fairly 

straightforward, so we expect the least framing bias in the answers to this question.  

3.6 Results 

We report the results from Turkish and Israeli samples separately in Table 22 and 

Table 23. In both tables, first three columns report the mean moral judgment in the 

baseline condition (during ordinary days), the difference in the judgments between the 

ritual condition and the baseline condition and finally the p-value of a paired t-test 

testing the significance of the difference. Next we report the same statistics for the two 

categories separately, for nonbelievers and for believers. In both tables, the actions from 

section one, which are related to daily life, are reported first and the actions that are 

related to the religious rules are reported next. Higher values mean a lower acceptance 

rate.  
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The results in Table 22 show that there is a modest effect of Ramadan on the 

moral judgments of believers whereas the effect is negligible for the nonbelievers. 

Believers judged a total of ten out of sixty one questions significantly differently in 

Ramadan compared to the baseline. A few points should be noted about these 

differences: First the mean difference is not particularly big in any of these questions, in 

fact the mean difference is less than (or about) one point on an 11 point scale, where 

standard deviation changes between 2.1 and 4.2 for these questions. Another point that 

should be noted here though is that the mode of answers are 11 for a number of 

questions which suggest that we could be observing a ceiling effect. A second important 

point is that we see a significant difference in two actions that are illegal, building an 

extension to a house without permit and driving a car without inspection. On the other 

hand the rest of the actions for which we observe a significant difference are neither 

illegal nor universally immoral, however closely related to someone’s moral views: 

These are burning the national flag, using cocaine, paying someone for sex and having 

an abortion in the first term of pregnancy. Our results suggest that believers are more 

sensitive towards such issues during Ramadan.  The last interesting feature is that the 

direction of the significant differences we find for the actions related to the religious 

rules is the opposite of the direction we expected. Believers found taking a sip of water 

during Ramadan when nobody is looking, only fasting in the last week of Ramadan, 

wearing a bikini and not wearing a head cover more acceptable during Ramadan. We 
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suspect that this might be because participants perceived the questions as to judge the 

actions of others from the framing and became more “forgiving”, however we cannot 

make a strong argument based on the data we have.  

As Table 23 shows, we see a bigger effect of Yom Kippur on moral judgments in 

the Jewish sample, however with a different pattern than the Turkish sample. First, there 

is a significant difference in the moral judgments in the full sample for 9 out of 31 

actions related to everyday life and for 17 out of 27 actions related to religious rules. 

Different than the Turkish sample where the difference in the actions for the full sample 

were primarily driven by believers, in the Jewish sample the difference is driven by both 

believers and nonbelievers. Specifically, nonbelievers respond to Yom Kippur to a 

higher degree than the believers for the everyday actions: They find four actions less 

acceptable during Yom Kippur and two actions more acceptable whereas believers find 

only one action less acceptable during Yom Kippur. This result is interesting as we 

expect the response rate to Yom Kippur to be higher for the believers. One hypothesis to 

explain this could be that the believers also perform other rituals regularly such as 

weekly Shabbat, which also remind them about their moral values, thus the effect of 

Yom Kippur might be moderated by the effect of regular rituals they attend.  Note that 

those we classified as nonbelievers make up 44% of the sample whereas those who 

report to never fast on Yom Kippur constitute 26% of the sample. Thus some of the 

nonbelievers could be responding to Yom Kippur more because they fast but do not 
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perform any rituals otherwise. Unfortunately we do not have data on the frequency of 

attendance to Shabbat and the share of those who fasted during the particular Yom 

Kippur we collected data to further investigate these points.  

Lastly Yom Kippur affects the moral judgments of both the believers and 

nonbelievers to a similarly high degree for the actions related to religious rituals. 

Nonbelievers find 7 actions less acceptable during Yom Kippur and the believers found 

10 actions less acceptable.  

Overall, the results from both samples could be summarized as follows: We 

observe an effect of Ramadan on moral judgments of the Turkish sample but the effect is 

not particularly strong and specifically is driven by the believers. Nonbelievers’ moral 

judgments do not respond to Ramadan. The effect of Yom Kippur on the moral 

judgments of the Jewish sample is stronger than the effect of Ramadan in the Turkish 

sample for both the actions related to everyday life and the actions related to religious 

rules. Within this sample, the effect is even stronger for the actions related to religious 

rules compared to the actions related to every day life. 

3.7 Conclusion 

In this paper, we studied whether religious rituals have the capacity to remind 

people about their basic moral values when all the complex social elements they involve 

are present. To this end, we conducted two survey experiments to specifically test the 

effect of Ramadan and Yom Kippur on individuals’ moral judgments. We collected data 
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through online surveys in Turkey and in Israel, two countries where Muslim and Jewish 

population make up the majority respectively. The results from the Turkish sample 

suggest that Ramadan does indeed act as a reminder for moral values but only for those 

who report to believe in God and to a limited degree. The results from the Jewish sample 

suggest that Yom Kippur act as a reminder for moral values to a larger degree than the 

Turkish sample, and the effect is particularly notable for the believers on the actions 

related to religious rules. 
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3.8 Primary tables 

Table 15: Actions for Turkish Sample 

Question  Actions list used for Turkish Sample 

1 Giving money to a police officer to avoid a punishment 

2 Reporting lower income on a tax return in order to pay less in taxes 

3 
Lying to a police officer in order to protect a close friend who has done 

something illegal 

4 Having more than one spouse 

5 Burning your national flag in protest 

6 Buying goods that have been forged to resemble well-known brands 

7 Purchasing cocaine for recreational use 

8 Building an extension to your house without getting a permit 

9 Driving a car without a valid inspection 

10 Not declaring income from a small side business 

11 Paying in cash and without receipts in order to avoid paying taxes 

12 Cheating on your spouse (adultery) 

13 Hiding the number of previous sexual partners from your spouse 

14 Hiding money from your spouse 

15 
When you are a teenager, lying to your parents in order to attend a 

social event they have explicitly forbidden 

16 Paying someone for sexual intercourse 

17 
Engaging in consensual sexual acts that involve inflicting pain on a 

partner 

18 Disciplining your child by spanking them 

19 Aborting a child during the first term of pregnancy 

20 Marrying a person of the same sex 

21 Cursing at your parents during an argument 

22 Turning down a more qualified applicant in order to hire a relative 

23 
Hiding information about previous damages from people interested in 

purchasing your car 

24 Consensual sex with someone who is underage 

25 
Pretending to suffer more after a car accident in order to get more 

money from the insurance company 

26 
Taking office supplies such as paper and pencils from work to use at 

home 

27 Using your country's national flag in order to clean your bathroom 

28 

Using your company's work car for private purposes/Claiming to have 

one extra child in order to get a higher financial aid from the 

government 

29 Taking a cab which is not registered 
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30 Operating a cab without registration 

 

31 Not going on Hadj because it is too hot in Mecca 

32 Taking a drink of water in Ramadan, when nobody is looking 

33 
Not fasting in Ramadan, apart from the last week with the night of 

forgiveness 

34 Not fasting when you are not feeling up to it 

35 
Wearing shoes in a mosque, because you accidentally forgot your 

wallet, which you remembered after putting your shoes on 

36 
Skipping wuddoo (ritual ablution) before you perform prayers in the 

winter because it is cold 

37 Skipping wuddoo/ablution after a tiny fart 

38 Surfing through porn web sites 

39 
(During a trip abroad) Eating pork in a restaurant because the other 

meals are not tempting enough 

40 Drinking a glass of beer (raki - wine) to accompany friends 

41 
Eating dishes made with wine, because the alcohol evaporates in the 

cooking process/Eating chocolate with liquor 

42 Betting on sports games 

43 Receiving interest on a regular bank account 

44 After dinner, going for a drink to the date's house 

45 Having sex before the marriage ceremony has taken place  

46 Buying a porn magazine 

47 Swearing with God's name 

48 Masturbating 

49 
Masturbating whilst thinking of somebody else then one's husband / 

wife 

50 Having sex and thinking about somebody else 

51 Not covering the head with hidjab 

52 Wearing a bikini 

53 Decorating the house with a Christmas Tree towards New Year 

54 Anal sex 

55 Oral sex 

56 Homosexual relationship 

57 Being the active side in a homosexual relationship 

58 Going to a brothel 

59 
Having a religious wedding with second wife instead of cheating on the 

first wife 

60 Having sex when one's wife has period 

61 
Not looking at the ingredients list of a supermarket product that might 

contain forbidden ingredients/(abroad) 
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Table 16: Actions for Israeli Sample  

Question Actions list used for the Israeli Sample 

1 Giving money to a police officer to avoid punishment 

2 Reporting lower income on a tax return in order to pay less in taxes 

3 
Lying to a police officer in order protect a close friend who has done 

something illegal 

4 Having more than one spouse 

5 Burning your national flag in protest 

6 Buying goods that have been forged to resemble well-known brands 

7 Purchasing cocaine for recreational use 

8 Building an extension to your house without getting a permit 

9 Driving a car without a valid inspection 

10 Not declaring income from a small side business 

11 Paying in cash and without receipts in order to avoid paying taxes 

12 Cheating on your spouse (adultery) 

13 Hiding the number of previous sexual partners from your spouse 

14 Hiding money from your spouse 

15 
When you are a teenager, lying to your parents in order to attend a social 

event they have explicitly forbidden 

16 Paying someone for sexual intercourse 

17 Engaging in consensual sexual acts that involve inflicting pain on a partner 

18 Disciplining your child by spanking them 

19 Aborting a child during the first term of pregnancy 

20 Marrying a person of the same sex 

21 Cursing at your parents during an argument 

22 Turning down a more qualified applicant in order to hire a relative 

23 
Hiding information about previous damages from people interested in 

purchasing your car 

24 Consensual sex with someone who is underage 

25 
Pretending to suffer more after a car accident in order to get more money 

from the insurance company 

26 Taking office supplies such as paper and pencils from work to use at home 

27 Using your country's national flag in order to clean your bathroom 

28 Using your company's work car for private purposes 

29 
Claiming to have one extra child in order to get a higher financial aid from the 

government 

30 Taking a cab which is not registered 

31 Operating a cab without registration 
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32 Taking a drink of water in Yom Kippur, when nobody is looking 

33 Starting the Yom Kippur fast an hour after the official time 

34 Not fasting on Yom Kippur at all 

35 Not fasting on Yom Kippur when you don't feel like it 

36 Not covering the head in synagogue by accident 

37 
Praying Shaharit later than the required time because of it's hard waking up 

early 

38 Skipping over paryrs 

39 Surfing through porn web sites 

40 Eating pork while travelling abroad 

41 Eating milk products in meat dishes that have been rinsed 

42 Betting on sports games 

43 Having pre-marital sex 

44 Buying a porn magazine 

45 Using god's name in vain 

46 Masturbating 

47 Masturbating whilst thinking of somebody else then one's husband / wife 

48 Thinking of someone else that is not your partner during sex 

49 Not wearing a head cover 

50 Wearing a bikini 

51 Having anal sex 

52 Having oral sex 

53 Having homosexual sex 

54 Being the active side in a homosexual relationship 

55 Going to a brothel 

56 Having sex during menstruation 

57 
While being abroad, not looking at the ingredients list of a supermarket 

product that might contain forbidden ingredients 

58 Not checking whether products have a kosher stamp 
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Table 17: Summary statistics for Turkish Sample 

      

  Mean SD 

Female 0.50 0.50 

Age 25.49 6.03 

  Percentage   

Education     

High School  16   

College 57.4   

Graduate 26.6   

Marital Status     

Single 74   

Married 22.5   

Divorced 3.5   

Location     

Ankara 10.1   

Istanbul 64.5   

Izmir 6.5   

Other 18.9   

Notes: N = 169, 2 year and 4 year college 

graduates were classified as college 

graduates. 
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Table 18: Religiosity measures for Turkish Sample 

  

  Mean SD 

Religiosity      

Belief in God     

Believer 59.2   

Believer with questions 14.2   

Believer in higher order 11.8   

Nonbeliever 14.8   

Perceived religiosity^ 5.83 3.46 

Importance of God^ 7.53 3.92 

Frequency of praying to God^ 6.79 3.85 

Religious Practices     

Frequency of daily prayer past week     

Five times a day 29   

Every day 9.5   

A few times in a week 8.3   

Never 53. 2   

Usual fasting in Ramadan     

Every day 49.7   

Less than 30 days 13.6   

Never 36.7   

Fasting on the day of survey  0.52 0.50 

Performance of Hajj in the past 0.01 0.11 

Gave alms in the past year 0.31 0.46 

Wearing a headcover 0.36 0.48 

Discussing religious issues  0.83 0.38 

Frequency of getting religious advice^ 6.01 4.16 

Hungriness at the time of survey^ 3.92 2.72 

Thirstiness at the time of survey^ 4.59 2.82 

Notes: Variables with superscript (^) are recorded on a 

scale from 1 to 11, 1  indicating never or not at all and 11 

indicating always or very much. The rest of the variabes 

are dummies. For the categorical variables we report the 

percentage of the responses in each category. For all 

variables, N = 169. 
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Table 19: Demographic variables and religiosity measures for the Israeli 

sample 

          

  Before After 

  Mean SD Mean SD 

Age 42.94 13.17 38.06 11.75 

Female 0.48 0.50 0.40 0.49 

          

          

Importance of God 7.14 3.88 6.68 3.88 

Frequency of praying 4.61 3.77 4.10 3.58 

Perceived religiosity 4.29 3.46 4.29 3.47 

          

Frequency of religious advice 3.73 3.23 3.37 3.04 

Discussing religious issues* 0.73 0.44 0.81 0.40 

Mitzva of charity* 0.81 0.39 0.77 0.42 

Wearing a headcover* 0.13 0.33 0.17 0.37 

          

N 286 139 

Notes: Variables with superscript * are dummy variables, the rest of the 

variables are recorded on a scale from 1-11 where 1 means not at all or 

never and 11 means always or very much. 
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Table 20: Religiosity measures for the Israeli sample 

      

  Before After 

  % % 

Belief in God     

Believer 42.31 42.45 

Believer with questions 11.89 14.39 

Believer in high order 30.77 27.34 

Nonbeliever 15.03 15.83 

      

Praying frequency past week   

At least 3 times a day 6.99 10.07 

Every day 12.24 8.63 

A few times 15.73 20.86 

Never 65.03 60.43 

      

Usual fasting on Yom Kippur   

Always 46.85 48.2 

Almost always 11.89 11.51 

Sometimes 15.03 15.11 

Never 26.22 25.18 

      

N 286 139 
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Table 21: Summary of the difference between those who took the survey 

before and after Yom Kippur 

        

Question Before After 

p_value 

of t-test 

bribe officer 10.55 10.25 0.06 

underreport income 8.89 8.83 0.85 

lie to police 8.92 8.39 0.04 

multiple spouse 9.29 8.99 0.26 

burn flag 9.99 9.78 0.37 

forged goods 5.35 4.68 0.05 

cocaine 9.22 8.75 0.12 

house extension 8.36 7.53 0.01 

car wo inspection 9.29 9.19 0.67 

nondeclared income 7.73 7.96 0.48 

no receipt 7.30 7.29 0.98 

cheating spouse 9.82 9.96 0.53 

previous partners 7.08 7.12 0.91 

spouse hide money 8.42 8.32 0.74 

teenager lying 6.84 7.00 0.63 

pay4sex 7.96 8.19 0.50 

painful sex 8.00 7.77 0.54 

spank child 9.83 9.86 0.89 

abortion 5.81 5.15 0.09 

homosex marriage 5.35 5.14 0.62 

curse parents 9.64 9.46 0.46 

turndown applicant 8.41 8.19 0.44 

hide info customer 9.33 9.06 0.26 

sex underage 9.94 9.70 0.28 

exagerate insurance 8.48 8.05 0.16 

office supplies 7.89 7.40 0.12 

clean with flag 10.13 10.17 0.86 

workcar-priv-purpose 5.65 5.36 0.43 

claim extra child 10.25 10.22 0.86 

take cab no regist 8.38 8.17 0.48 

operate cab no regist 9.39 8.88 0.05 

drinkYK 5.47 5.93 0.27 

startfastlate 5.43 5.68 0.56 

notfasting 4.65 4.68 0.94 
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notfastingmood 4.79 4.95 0.71 

headcoversynagogue 5.25 5.22 0.95 

prayShalate 4.53 4.63 0.78 

skipparyrs 4.71 4.79 0.83 

pornweb 5.27 5.22 0.92 

porktravel 5.42 5.29 0.77 

milkmeat 4.98 4.31 0.11 

betting 4.91 4.50 0.26 

pre-maritalsex 2.85 2.98 0.70 

pornmag 4.33 4.17 0.68 

godcurse 6.03 5.71 0.44 

masturbate 3.64 3.27 0.32 

masturbate-nofocus 4.45 4.37 0.85 

sexnofocus 5.24 5.27 0.96 

headcover 3.15 3.37 0.52 

bikini 2.60 2.68 0.81 

anal 3.83 3.62 0.58 

oral 3.43 3.06 0.31 

homosex 5.17 5.12 0.92 

activehomosex 5.54 5.31 0.60 

brothel 6.68 7.17 0.20 

sex-menstruation 6.52 6.22 0.48 

ingredientsabroad 4.63 4.50 0.75 

kosherstamp 4.38 4.42 0.92 
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Table 22: Summary of moral judgments for Turkish sample 

Question   All Sample   Nonbeliever   Believer 

    Baseline 

Ramadan 

Difference 

ttest 

p-

value   Baseline 

Ramadan 

Difference 

ttest 

p-

value   Baseline 

Ramadan 

Difference 

ttest 

p-

value 

bribe officer   8.82 0.18 0.33   8.20 -0.07 0.87   9.04 0.27 0.18 

underreport income   7.70 0.09 0.69   6.62 0.31 0.46   8.10 0.01 0.98 

lie to police   7.56 0.08 0.74   7.09 -0.47 0.36   7.73 0.27 0.28 

multiple spouse   8.92 0.35 0.09   9.58 0.27 0.46   8.69 0.38 0.13 

burn flag   8.25 0.45 0.01   7.51 0.49 0.24   8.52 0.44 0.01 

forged goods   4.60 0.15 0.51   4.11 -0.58 0.18   4.78 0.41 0.12 

cocaine   8.55 0.55 0.01   6.27 0.84 0.10   9.38 0.44 0.03 

house extension   8.40 0.49 0.03   8.69 -0.49 0.24   8.29 0.84 0.00 

car wo inspection   6.84 0.30 0.17   7.84 -0.29 0.44   6.48 0.52 0.05 

nondeclared income   5.73 -0.09 0.70   4.84 -0.71 0.12   6.05 0.14 0.61 

no receipt   6.55 0.02 0.92   5.76 -0.31 0.43   6.84 0.15 0.59 

cheating spouse   9.60 0.14 0.39   8.31 0.16 0.73   10.06 0.13 0.37 

previous partners   6.73 -0.08 0.75   5.24 -0.93 0.10   7.27 0.23 0.43 

spouse hide money   7.50 0.08 0.75   7.02 -0.78 0.08   7.68 0.39 0.17 

teenager lying   5.14 -0.27 0.20   3.47 -0.20 0.60   5.75 -0.30 0.24 

pay4sex   7.57 0.54 0.01   5.04 0.58 0.23   8.48 0.53 0.01 

painful sex   9.39 0.20 0.26   8.22 0.16 0.71   9.81 0.21 0.25 

spank child   9.63 -0.03 0.85   10.44 -0.40 0.09   9.33 0.10 0.59 

abortion   5.44 0.35 0.06   2.16 -0.13 0.55   6.63 0.52 0.03 

homosex marriage   7.30 0.19 0.28   3.47 0.09 0.80   8.69 0.23 0.26 

curse parents   9.02 0.20 0.33   8.22 0.09 0.82   9.31 0.23 0.32 

turndown applicant   9.04 0.12 0.58   8.53 0.71 0.14   9.22 -0.10 0.68 
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hide info customer   9.77 -0.11 0.53   9.33 -0.33 0.48   9.93 -0.03 0.86 

sex underage   8.59 0.20 0.29   7.82 -0.07 0.90   8.86 0.30 0.11 

exagerate insurance   8.53 0.01 0.96   7.20 -0.22 0.67   9.01 0.10 0.66 

office supplies   7.09 0.24 0.20   5.18 0.82 0.05   7.78 0.03 0.88 

clean with flag   7.85 0.26 0.24   7.16 -0.22 0.62   8.10 0.44 0.08 

workcar-priv-

purpose   6.89 -0.04 0.86   5.04 0.27 0.52   7.56 -0.15 0.52 

take cab no regist   5.54 -0.21 0.33   4.71 -0.58 0.18   5.84 -0.07 0.77 

operate cab no 

regist   7.10 0.36 0.13   6.33 0.22 0.54   7.38 0.40 0.16 

no hajj   6.96 0.17 0.35   3.13 -0.31 0.40   8.35 0.35 0.10 

drinkinramadan   7.50 -0.63 0.02   3.20 0.60 0.07   9.06 -1.07 0.00 

onlyfastinlastweek   5.47 -0.37 0.05   1.78 -0.11 0.67   6.81 -0.47 0.06 

notfastingmood   4.86 -0.20 0.32   1.33 -0.11 0.10   6.14 -0.23 0.40 

shoeinmosque   8.16 -0.03 0.89   5.49 -0.07 0.90   9.13 -0.02 0.94 

skip ablution winter   8.53 0.31 0.07   4.80 0.58 0.26   9.89 0.21 0.15 

skip ablution fart   7.73 -0.27 0.22   3.44 0.09 0.85   9.29 -0.40 0.10 

porn web   5.12 -0.20 0.24   1.38 -0.13 0.42   6.48 -0.22 0.32 

pork   6.57 0.20 0.35   2.18 -0.13 0.60   8.17 0.31 0.25 

raki with friends   5.49 -0.21 0.19   1.42 -0.13 0.34   6.96 -0.24 0.26 

liquor chocolate   5.18 -0.14 0.38   1.49 -0.24 0.08   6.52 -0.10 0.63 

betting   5.45 0.11 0.57   1.98 0.24 0.36   6.71 0.06 0.80 

interest   5.54 0.04 0.79   1.67 0.07 0.84   6.94 0.03 0.85 

go to dates house   4.35 0.01 0.97   1.22 0.00 1.00   5.48 0.01 0.97 

sexnomarriage   5.65 -0.25 0.14   1.89 -0.31 0.33   7.02 -0.23 0.25 

pornmag   5.30 -0.20 0.24   1.64 -0.33 0.13   6.62 -0.15 0.50 

cursing   8.26 -0.01 0.97   4.11 -0.33 0.39   9.77 0.11 0.48 

masturbating   3.66 0.01 0.97   1.11 0.07 0.47   4.59 -0.02 0.94 
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masturbating-

nofocus   5.57 -0.15 0.46   2.53 -0.42 0.14   6.67 -0.05 0.85 

having sex-nofocus   6.57 -0.43 0.09   4.27 -0.91 0.11   7.40 -0.25 0.35 

no headcover   3.63 -0.35 0.03   1.24 -0.13 0.24   4.50 -0.43 0.05 

bikini   4.49 -0.48 0.00   1.29 0.00 1.00   5.65 -0.65 0.00 

christmas tree   5.40 0.08 0.66   2.29 -0.13 0.68   6.53 0.15 0.46 

anal   7.13 0.09 0.60   3.22 0.24 0.45   8.55 0.04 0.85 

oral   4.46 0.02 0.89   1.24 -0.07 0.18   5.62 0.06 0.81 

homosexual 

relationship   7.53 0.05 0.82   4.09 -0.13 0.69   8.78 0.11 0.67 

active homosexual 

relationship   7.38 0.04 0.86   4.22 0.04 0.93   8.53 0.04 0.88 

brothel   7.27 0.18 0.39   4.49 -0.18 0.67   8.27 0.31 0.20 

religious wedding   9.05 0.12 0.61   9.71 -0.13 0.73   8.81 0.21 0.45 

sex during period   7.56 0.08 0.62   4.36 0.44 0.24   8.72 -0.05 0.79 

supermarket 

ingredients   5.95 -0.01 0.96   2.58 -0.02 0.96   7.17 -0.01 0.97 
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Table 23: Summary of moral judgments for Israeli sample 

                        

  All Sample   Nonbelievers   Believers 

Question 

Baseline 

mean 

Yom 

Kippur 

differenc

e 

p-value 

of t-test   

Baseline 

mean 

Yom 

Kippur 

difference 

p-value 

of t-test   

Baseline 

mean 

Yom 

Kippur 

difference 

p-

value 

of t-

test 

bribe officer 10.39 0.06 0.45   10.46 0.08 0.39   10.32 0.04 0.73 

underreport income 8.88 -0.01 0.92   9.06 -0.24 0.11   8.73 0.18 0.32 

lie to police 8.90 -0.16 0.15   8.94 -0.21 0.19   8.86 -0.13 0.43 

multiple spouse 8.97 0.23 0.04   8.38 0.29 0.08   9.45 0.18 0.25 

burn flag 9.77 0.15 0.10   9.54 0.20 0.15   9.95 0.11 0.37 

forged goods 4.95 0.17 0.24   4.92 0.05 0.83   4.98 0.28 0.17 

cocaine 8.76 0.30 0.02   8.39 0.39 0.05   9.06 0.22 0.17 

house extension 8.16 -0.08 0.56   8.28 -0.27 0.12   8.07 0.08 0.69 

car wo inspection 9.01 0.24 0.04   9.16 0.16 0.32   8.89 0.31 0.07 

nondeclared income 7.85 -0.05 0.68   7.99 -0.36 0.05   7.73 0.19 0.29 

no receipt 7.35 -0.06 0.65   7.30 -0.32 0.10   7.39 0.15 0.41 

cheating spouse 9.67 0.20 0.03   9.14 0.26 0.12   10.11 0.16 0.14 

previous partners 6.92 0.19 0.21   6.60 0.08 0.71   7.18 0.28 0.19 

spouse hide money 8.28 0.11 0.35   8.23 0.15 0.40   8.31 0.09 0.60 

teenager lying 7.01 -0.13 0.34   6.80 -0.32 0.11   7.19 0.03 0.87 

pay4sex 7.93 0.12 0.41   7.39 -0.02 0.93   8.37 0.23 0.19 

painful sex 7.32 0.60 0.00   6.59 0.47 0.04   7.92 0.71 0.00 
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spank child 9.68 0.16 0.15   9.62 0.26 0.14   9.73 0.08 0.57 

abortion 5.27 0.36 0.02   3.34 0.42 0.07   6.83 0.31 0.13 

homosex marriage 5.00 0.30 0.02   3.29 0.37 0.08   6.39 0.24 0.16 

curse parents 9.41 0.17 0.11   8.97 0.29 0.07   9.76 0.08 0.59 

turndown applicant 8.59 -0.25 0.06   8.49 -0.15 0.41   8.67 -0.34 0.08 

hide info customer 9.24 0.00 0.98   9.21 -0.29 0.04   9.27 0.24 0.10 

sex underage 9.59 0.27 0.01   9.23 0.42 0.01   9.88 0.15 0.32 

exagerate insurance 8.16 0.18 0.16   7.97 0.15 0.41   8.31 0.20 0.26 

office supplies 7.60 0.13 0.27   7.29 -0.07 0.70   7.85 0.30 0.08 

clean with flag 10.03 0.12 0.15   9.85 0.23 0.07   10.17 0.03 0.81 

workcar-priv-

purpose 5.68 -0.12 0.44   5.20 -0.24 0.26   6.07 -0.02 0.94 

claim extra child 10.17 0.07 0.46   10.31 -0.07 0.58   10.06 0.18 0.20 

take cab no regist 8.00 0.32 0.02   8.10 0.45 0.04   7.92 0.22 0.25 

operate cab no regist 9.27 -0.03 0.78   9.52 -0.08 0.61   9.06 0.00 0.98 

drinkYK 5.16 0.46 0.00   2.84 0.27 0.13   7.06 0.62 0.00 

startfastlate 4.99 0.53 0.00   2.68 0.41 0.02   6.87 0.63 0.00 

notfasting 4.36 0.33 0.00   1.78 0.28 0.02   6.46 0.37 0.02 

notfastingmood 4.47 0.40 0.00   1.92 0.28 0.04   6.55 0.49 0.01 

headcoversynagogue 4.91 0.34 0.04   3.37 0.35 0.09   6.16 0.32 0.17 

prayShalate 4.25 0.32 0.02   2.71 0.26 0.16   5.49 0.37 0.06 

skipparyrs 4.37 0.38 0.00   2.58 0.14 0.44   5.82 0.57 0.00 

pornweb 4.96 0.32 0.03   3.30 0.53 0.01   6.31 0.14 0.46 

porktravel 5.16 0.24 0.03   1.98 0.27 0.02   7.75 0.22 0.20 

milkmeat 4.46 0.32 0.02   2.17 0.32 0.06   6.33 0.33 0.10 
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betting 4.51 0.28 0.08   3.59 0.20 0.39   5.25 0.34 0.12 

pre-maritalsex 2.90 0.03 0.77   1.42 -0.02 0.88   4.11 0.07 0.69 

pornmag 4.00 0.31 0.01   2.49 0.26 0.08   5.22 0.35 0.07 

godcurse 5.80 0.15 0.24   3.19 0.08 0.65   7.92 0.20 0.25 

masturbate 3.33 0.22 0.04   1.76 -0.03 0.84   4.61 0.42 0.01 

masturbate-nofocus 4.30 0.16 0.20   2.50 -0.01 0.97   5.77 0.29 0.10 

sexnofocus 5.10 0.18 0.18   3.37 0.00 1.00   6.50 0.33 0.07 

headcover 3.05 0.20 0.09   1.51 -0.01 0.96   4.31 0.36 0.06 

bikini 2.52 0.14 0.15   1.28 0.06 0.45   3.52 0.19 0.22 

anal 3.68 0.11 0.35   2.40 0.03 0.83   4.72 0.17 0.33 

oral 3.14 0.20 0.05   1.83 0.12 0.31   4.20 0.27 0.10 

homosex 4.85 0.34 0.01   3.01 0.30 0.09   6.35 0.37 0.03 

activehomosex 5.07 0.42 0.00   3.26 0.47 0.02   6.55 0.39 0.03 

brothel 6.79 0.08 0.55   5.64 0.15 0.52   7.72 0.03 0.86 

sex-menstruation 6.12 0.33 0.00   3.47 0.41 0.03   8.27 0.27 0.08 

ingredientsabroad 4.37 0.25 0.04   1.85 0.03 0.84   6.42 0.44 0.02 

kosherstamp 4.17 0.25 0.02   1.75 0.03 0.80   6.13 0.44 0.02 
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