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“We human beings are social beings. We come into the world as the result of others’ 

actions. We survive here in dependence on others. Whether we like it or not, there is 

hardly a moment of our lives when we do not benefit from others’ activities.” 

 – Dalai Lama XIV 
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1.1 Thesis rationale 

Classical economics assumes human behavior to be fully rational and selfish. The field of 

behavioral economics challenges the assumptions of pure selfishness and rationality by 

uncovering several biases and preferences of humans that cannot be fully explained by the 

standard economic model. One example of this is that unlike the assumption of standard 

economics, people have time-inconsistent preferences in the sense that their preferences 

change over time, which can be modelled by hyperbolic discounting instead of standard 

economic constant discounting (Frederick, Loewenstein, & O'Donoghue, 2002). Another 

example is that it is found that in general humans are not purely selfish and that they do have 

other-regarding, social preferences (Andreoni & Vesterlund, 2001; Andreoni & Miller, 

2002; Forsythe, Horowitz, Savin, & Sefton, 1994). These two examples reflect two streams 

of research done in the field of behavioral economics: social and intertemporal preferences.  

These two streams of research have remained largely separate over time, although many 

decisions that are made involve a temporal as well as a social dimension. More specifically, 

in our daily life, a lot of our decision making involves allocations of scarce resources. We 

have to decide what to spend our budget on, how to spend our time, and how to divide our 

attention between different tasks. These decisions have both a temporal and a social 

dimension. For example, when you prioritize your work tasks, do you start with the ones 

that benefit you the most or with the ones that your colleagues need from you? 

One important domain where allocation decisions are made daily is within healthcare. In 

most countries, due to budget constraints and limited staff, giving the necessary healthcare 

to everyone when they need it is not possible. This lack of capacity leads to waiting lists and 

decisions need to be made on whom to prioritize for treatment. How to optimally allocate 

resources and prioritize patients usually depends on a variety of efficiency and equity 

considerations. Knowing the preferences in society for the allocation of scarce healthcare 

resources is therefore important to obtain public support for difficult policy choices.  

The aim of this thesis is to study social and intertemporal preferences for allocation of scarce 

resources jointly. Part I of this dissertation focuses on social and intertemporal preferences 

for the allocation of waiting time in experimental settings. Part II, studies how social and 

intertemporal preferences affect real-life behavior and what preferences in society are 

concerning the allocation of scarce healthcare resources. 

1.2 Part I: Preferences for Distribution in an Experimental Setting 

Part I of the dissertation aims to experimentally measure the preferences for redistribution 

of waiting time, and their relation to social and temporal preferences.  
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In economics, social preferences are often measured using economic games such as the 

dictator game and the ultimatum game. In these games, one player (Player A) can divide a 

sum of money between him/herself and another player (Player B). The proportion of money 

given to the Player B is then seen as an indication of how selfish or altruistic Player A is. 

These games are usually one-dimensional, where either money or time spent within the lab 

is the entity to be divided between both players (e.g., Berger et al., 2012; Noussair and Stoop, 

2015). In Chapter 2 of this dissertation, we investigate whether these one-dimensional social 

preferences are similar when the allocation involves time outside the lab instead of money. 

To measure this, we develop intertemporal dictator and ultimatum games in which both 

players get the same amount of money but have to wait a certain number of weeks before 

they receive their money. The number of weeks the players must wait depends on the 

decisions made in the dictator and ultimatum games. Moreover, we also add several two-

dimensional settings, where inequalities can arise in the monetary as well as the temporal 

domain. With these two-dimensional settings, we aim to uncover whether people only take 

only one of these dimensions into account when making decisions, as found by Exley & 

Kessler (2021), or both. This is studied by means of a lab-experiment where participants 

play either an intertemporal dictator or ultimatum game. 

Chapter 3 investigates societal preferences for redistribution of waiting time in a more 

concrete setting: preferences for additional capacity within the healthcare domain. 

Healthcare faces limited budgets and staff, sometimes leading to waiting lists and a need to 

prioritize patients. To solve these scarcity issues, additional funding may be necessary to 

create additional capacity. When additional capacity becomes available, the question 

remains how this capacity should be distributed. In Chapter 3, we study the public support 

for different capacity allocations leading to a reduction of waiting time for minor surgery. 

We study this with the aim to uncover societal preferences for distribution of waiting times, 

exploring which social motives might play a role. In this study, we introduce a case where a 

country is split up into two regions with different initial waiting times for minor surgery, 

making one region initially better off than the other in terms of average waiting time. By 

means of an investment, funded by a one-year increase in health care premium, waiting times 

can be reduced. This total waiting time reduction can, however, be distributed across the two 

regions in different ways. Respondents were asked to rank different policy options, including 

the initial setting with no additional investment, in order of preference, from one of three 

perspectives: 1) a social planner perspective, who decides about whether to invest and how 

to distribute the additional capacity across the two regions; 2) an individual perspective, 

deciding from the point of view of the initially better off region; 3) an individual perspective, 

deciding from the point of view of the initially worse off region. With this, we can find out 

whether preferences are based on the reduction of waiting time or the resulting final waiting 

time in the two regions, and how the perspective taken influences the preferences.  
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1.3 Part II: Preferences for Distribution and Behavior in a Real-Life Setting: 

the Case of COVID-19 

Part II of this dissertation focuses on behavior and preferences in the context of scarcity 

during the COVID-19 pandemic. 

In Chapter 2, introduced before, we tried to find out how social and intertemporal 

preferences affect decision making by means of a lab-experiment. In Chapter 4, we test the 

effect of social and intertemporal preferences on real-world behavior by analyzing 

compliance with the precautionary measures during the COVID-19 crisis in a social 

dilemma framework. According to Kirchler (2020), the COVID-19 pandemic, and mainly 

the compliance behavior to the precautionary measures advised by governments, could be 

placed within a social dilemma framework because it is advantageous for individuals to 

behave uncooperatively, meaning that they may be inclined not to comply with 

precautionary measures as long as the majority of the population does. The expectation that 

social and intertemporal preferences play a role in such a context is based on the broad 

interdependence theory of Kelley and Thibaut (1978), which poses that cooperation in social 

dilemmas can be achieved when decision makers base their actions on group serving 

preferences and consider the social as well as the future consequences of their actions. It is 

thus expected that social as well as intertemporal preferences play a role in the decision to 

comply with the precautionary measures. Chapter 4 studies the predictive power of social 

and future considerations with respect to compliance to the precautionary measures during 

the first wave of COVID-19 in the Netherlands. Here, we will see whether social or 

intertemporal preferences have a stronger predictive power, and whether these preferences 

possibly strengthen (complement) or weaken (substitute) each other’s effect on compliance. 

Compliance to the precautionary measures was important from a societal perspective to 

decrease the burden on the healthcare system. During the first peak of COVID-19 infections 

in the second quarter of 2020, ICU beds became scarce (White & Lo, 2020). The healthcare 

system already deals with scarcity and allocating decisions during normal times, but in times 

of a health crisis, such as during catastrophes and epidemics, these decisions become even 

more stringent and concern life or death for individual patients. One might then question 

who should be in charge of deciding about the allocation criteria for scarce capacity, and 

what these criteria should be. In Italy, the first European country that faced a shortage of 

ICU capacity at the start of the COVID-19 pandemic, these decisions were made by 

physicians, based on recommendations by an Italian expert team (SIAARTI) (Mounk, 2020; 

Vergano et al., 2020). The criteria included age, comorbidities and pre-existing functional 

status. These criteria, however, were met with resistance from the public and the media 

(Craxì et al., 2020). To better align decision making in times of a health crisis with the 

preferences of the public, it is important to know the public opinion on who should decide 
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on the allocation criteria and which criteria should be used. Chapter 5 aims to provide insight 

in these preferences for the Netherlands. 

1.4 Dissertation objective and research question 

As previously mentioned, the aim of this thesis is to study social and intertemporal 

preferences for allocation of scarce resources jointly. This is done by using lab and surveys 

in an experimental setting as well as questionnaires in a real-life setting, i.e., the COVID-19 

pandemic. 

The research questions addressed in this dissertation are the following: 

Part I: Preferences for Distribution in an Experimental Setting 

1) Do social preferences differ between allocating time or money? (Chapter 2) 

2) How do people make decisions in a setting where inequalities can arise in both a 

monetary and an intertemporal dimension? (Chapter 2) 

3) Are people willing to invest in increasing capacity to reduce waiting times for 

minor surgeries and what preferences do people have, from a social and from an 

individual perspective, for allocations of these reductions in waiting time across 

regions with unequal initial waiting time? (Chapter 3) 

Part II: Preferences for Distribution in a Real-Life Setting: the Case of COVID-19 

4) How do social and intertemporal preferences play a role in a social dilemma 

situation as posed by the COVID-19 pandemic? (Chapter 4)  

5) Who should be in charge of deciding about the allocation criteria for scarce capacity 

in times of a health crisis, and what should these criteria be? (Chapter 5) 

1.5 Author’s contributions, presentations and publication status 

In this section, I will discuss the contributions to the chapters in this dissertation. The current 

chapter (Chapter 1) and Chapter 6 are written by me, although I received valuable feedback 

from my supervisors. For the other chapters, the contributions are as follows. 

Chapter 2 Weighting the Waiting: Intertemporal Social Preferences 

submitted 

The idea behind this chapter was a joint effort of Kirsten Rohde, Job van Exel and myself. 

Together we further developed this idea and designed the experiment. I then programmed 

the experiment in z-Tree. The data was collected under my supervision, Kirsten Rohde was 

also present and assisted during the sessions. I then analyzed the data and Kirsten Rohde and 

Job van Exel contributed to the interpretation of the data. The initial draft was written by 
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me. Thereafter, Job van Exel, Kirsten Rohde and I alternately revised and improved the 

manuscript. All authors reviewed and approved of the final manuscript. 

This chapter was presented by me at the TIBER 2021 symposium, internally during the 

Applied Economics PhD Day, at an internal meeting of the Applied Economics behavioral 

economics group of the Erasmus School at Economics and at a meeting between CREED 

and the behavioral economics group of the Erasmus School of Economics. It was also 

presented by Kirsten Rohde at various international conferences. 

Chapter 3 Preferences for Investments in and Allocation of Additional Healthcare Capacity 

Published in Social Science and Medicine, https://doi.org/10.1016/j.socscimed.2023. 

115717 

The idea behind this chapter was a joint effort of Job van Exel, Kirsten Rohde and myself. 

Together we developed this idea and designed the survey. I was responsible for the data 

collection. The programming and data acquisition was done by survey sampling company 

Dynata. I then analyzed the data and Job van Exel and Kirsten Rohde contributed to the 

interpretation of the data. The initial draft was written by me, thereafter we alternately 

revised and improved the manuscript. All authors reviewed and approved of the final 

manuscript. 

This chapter was presented by me at an internal meeting of the Applied Economics 

behavioral economics group of the Erasmus School at Economics.  

Chapter 4 Intertemporal and Social Preferences Predict Cooperation in a Social Dilemma: 

An Application in the Context of COVID-19. 

published in Oxford Open Economics, https://doi.org/10.1093/ooec/odac005 

The initial research idea of this chapter was proposed by me. Kirsten Rohde, Job van Exel 

and I further developed this idea and designed the survey. Funding for data collection was 

provided by Erasmus Trustfund. The initial draft of the funding proposal was written by me 

and improved and revised by Job van Exel and Kirsten Rohde. Job van Exel was responsible 

for the data collection. The programming and data acquisition was done by survey sampling 

company Dynata. I then analyzed the data and Job van Exel and Kirsten Rohde contributed 

to the interpretation of the data. The initial draft was written by me, thereafter we alternately 

revised and improved the manuscript. All authors reviewed and approved of the final 

manuscript. 

A short Dutch article based on this chapter also appeared in the bulletin of the Vereniging 

voor Gezondheidseconomie (Dutch association of health economics, VGE) (van Hulsen, 

https://doi.org/10.1016/j.socscimed.2023.115717
https://doi.org/10.1016/j.socscimed.2023.115717
https://doi.org/10.1093/ooec/odac005


Introduction 

 

 

7 

 

Rohde & van Exel, 2020). For this article, I wrote the initial draft. Kirsten Rohde, Job van 

Exel and I then alternately revised and improved this article. 

This chapter was presented by me at the ESA 2020 Global Conference, at the XXVI AIES 

Annual Conference (2021) and during an internal meeting of the Applied Economics 

behavioral economics group of the Erasmus School at Economics.  

Chapter 5 How Should ICU Beds Be Allocated During a Crisis? Evidence from the 

COVID-19 Pandemic 

published in PLOS ONE, https://doi.org/10.1371/journal.pone.0270996 

The initial research idea of this chapter was proposed by Job van Exel. Kirsten Rohde, Job 

van Exel and I further developed this idea and designed the survey. Funding for data 

collection was provided by Erasmus Trustfund. The initial draft of the funding proposal was 

written by me and improved and revised by Job van Exel and Kirsten Rohde. Job van Exel 

was responsible for the data collection. The programming and data acquisition was done by 

survey sampling company Dynata. Charlotte Dieteren then analyzed the data, and Kirsten 

Rohde, Job van Exel and I contributed to the interpretation of the data. The initial draft was 

written by Charlotte Dieteren, thereafter we all alternately revised and improved the 

manuscript. All authors reviewed and approved of the final manuscript. 

A short Dutch article based on this chapter also appeared in Economische Statistische 

Berichten (ESB). For this article, Job van Exel wrote the initial draft. Kirsten Rohde, Job 

van Exel and I then alternately revised and improved this article. 

This chapter was presented by me at an internal meeting of the Applied Economics 

behavioral economics group of the Erasmus School at Economics and at the XXVI AIES 

Annual Conference (2021). 
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Chapter 2 - Weighting the Waiting: Intertemporal Social 
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Abstract 

Many decisions have a social as well as a time dimension. This paper brings the literature 

on social and intertemporal preferences together by studying intertemporal social 

preferences. We use intertemporal dictator and ultimatum games where players decide on 

the timing of monetary payoffs, to study whether people distribute waiting time in a similar 

way as monetary payoffs. Moreover, our setting is two-dimensional rather than one-

dimensional, in the sense that inequalities can arise in the time as well as in the social 

dimension. We find that when monetary payoffs are equal, decisions regarding waiting time 

show similar patterns as decisions regarding monetary payoffs in the standard dictator and 

ultimatum games. The results also show that decisions regarding waiting time depend on 

inequalities in monetary payoffs in a systematic way. Moreover, this sensitivity to 

inequalities in monetary payoffs is more pronounced in ultimatum than in dictator games.  

Keywords: Social preferences, time preferences, dictator game, ultimatum game 
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2.1 Introduction 

A large body of experiments in economics and other social sciences provides evidence that 

people have social, or other-regarding, preferences. Individuals with such preferences 

behave as if they are maximizing a utility function that depends not only on their own payoff, 

but also on the payoffs of others. Studies on social preferences have enhanced our 

understanding of a wide range of economic behaviors that could not be explained by purely 

selfish motives, the assumption made in many traditional economic analyses (Fehr and 

Fischbacher, 2002).  

A parallel stream of literature on intertemporal choice documents that people discount the 

future, i.e., they find the present more important than the future. While many economic 

analyses assumed discounting to be exponential and thereby time-consistent, experiments 

provide evidence that people discount the future in a time-inconsistent manner (Frederick et 

al. 2002). Consequently, studies on non-exponential discounting models have enhanced our 

understanding of a range of economic behaviors that cannot be explained well when 

assuming exponential discounting.  

While the literature on social and intertemporal preferences have each contributed 

substantially to our understanding of economic phenomena, these strands of literature have 

remained largely separate. The literature on social preferences has focused mainly on the 

social dimension of behavior, and the literature on intertemporal preferences has focused 

mainly on the time dimension of behavior. Yet, many decisions people make involve both a 

social and a time dimension. Examples are vaccine uptake (e.g., Bütikofer and Salvanes, 

2020) and investments in solar panels (e.g., Feger et al., 2022). Another example concerns 

day-to-day planning, such as choosing whether to give priority to individual or teamwork.  

This paper contributes to bringing the strands of literature on social and intertemporal 

preferences together. We will study decisions that involve a social as well as a time 

dimension. We will analyze behavior in two-player dictator and ultimatum games where the 

players receive amounts of money with a delay. In these games, inequalities between players 

can arise in two dimensions: in the monetary as well as the time dimension. In our 

experiment, the monetary payoffs of the players were given and the proposers could propose 

how to distribute a waiting time of twelve weeks for receiving the payoffs between the two 

players. We consider different versions of the games with different distributions of monetary 

payoffs.  

Our contribution to the literature is two-fold. First, we examine whether social preferences 

apply similarly when allocating waiting time as when allocating monetary payoffs. The vast 

majority of experiments involving dictator and ultimatum games ask subjects to distribute 

monetary payoffs. We asked our subjects to distribute waiting time for given payoffs. 

Recently, a few studies asked their subjects to distribute waiting time in the lab (Exley and 

Kessler, 2021, Berger et al., 2012, and Noussair and Stoop, 2015). These studies provide 
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answers to the question whether decision making with non-monetary outcomes follows 

similar patterns as with monetary outcomes. Time spent in the lab as the main decision 

outcome has also been implemented in risky decision making (Abdellaoui and Kemel, 

2014). Our experiment involves a different type of waiting time, namely multiple weeks 

during which the subjects can spend their time on something else than the experiment, but 

have to wait for their monetary payoff from the experiment. Thus, Exley and Kessler (2021), 

Berger et al. (2012), and Noussair and Stoop (2015), considered time that would be spent 

waiting in the lab, while we consider time in the usual intertemporal choice sense. We will 

compare the chosen distributions of waiting time in our experiment with the chosen 

distributions of waiting time in Exley and Kessler (2021), Berger et al. (2012) and Noussair 

and Stoop (2015) and with the chosen distributions of monetary payoffs in the standard 

versions of the games.  

Our second contribution is that we move from a one-dimensional setting to a two-

dimensional setting. In the standard dictator and ultimatum games inequalities can arise only 

in the monetary dimension. Similarly, in Berger et al. (2012) and Noussair and Stoop (2015) 

inequalities can arise only in the waiting time dimension. In our experiment inequalities can 

arise both in the monetary and in the time dimension. This makes our approach more 

comparable to the one by Exley and Kessler (2021).   

Exley and Kessler (2021) study whether and how choices of distributions in one dimension 

depend on the given distribution of payoffs in another dimension. They consider two types 

of settings. In their first setting the two dimensions concern small and large tokens that 

together determine the total final monetary payoffs of subjects. In their second setting the 

two dimensions concern monetary payoffs and time spent in the lab. For both settings they 

consider ‘social planner’ as well as ‘first-person’ scenarios. In the social planner scenarios 

subjects decide about distributions over two other players, while in the first-person scenario 

the subject is the first of these two players. This first-person scenario thereby can be 

interpreted as a dictator game. All decisions in the experiments of Exley and Kessler (2021) 

concern a choice between three distributions. They find that in a substantial fraction (28% 

to 48%) of decisions in the tokens version of their experiment, subjects aimed for narrow 

equity instead of overall equity. Narrow equity refers to equity on the dimension for which 

decisions can be made, ignoring the degree of equity in the other dimension. Overall equity 

refers to equity on the aggregate payoff or utility derived from both dimensions. The results 

of the money and time versions of their experiment confirm the substantial fraction of 

decisions aiming for narrow equity, and additionally show that narrow equity concerns are 

stronger in the time than in the monetary dimension.    

Our study is complementary to Exley and Kessler (2021) in two aspects. First, while Exley 

and Kessler consider social planner and dictator game settings, we consider dictator and 

ultimatum game settings, thereby allowing for strategic motives to play a role. Secondly, we 

consider time in the intertemporal choice sense of delay until a payoff is received, while 
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Exley and Kessler consider time spent in the lab. Thus, just like recent studies on risky 

dictator games have added a risky dimension to the standard games (Brock et al. 2013), we 

add an intertemporal dimension to the standard games.  

Exley and Kessler are not the first to study social preferences over time spent in the lab. 

Berger et al. (2012) studied ultimatum games where subjects had to distribute waiting time 

spent in the lab. They found that in their ultimatum games subjects decided similarly as in 

standard ultimatum games documented in the literature. Noussair and Stoop (2015) studied 

dictator, ultimatum, and trust games where subjects were asked to distribute waiting time 

spent in the lab. Their findings also suggest that social preferences regarding waiting time 

do not differ from social preferences regarding money. Both Berger et al. (2012) and 

Noussair and Stoop (2015) studied one-dimensional settings where the payoff for 

participating in the experiment was equal for all subjects. To the best of our knowledge, 

Exley and Kessler (2021) are one of the first to move to a two-dimensional setting by 

allowing for inequalities to arise in two dimensions1.   

We are aware of a few other recent studies that considered a setting where inequalities could 

arise in both the monetary and the time dimension. Rong et al. (2018) and Rong et al. (2019) 

asked their subjects to allocate money between a sooner and a later point in time, using the 

convex time budget method, and thereby also consider time in the usual intertemporal choice 

sense. They considered settings where both the sooner and the later payoff would go to the 

subjects themselves or both to their spouses, and settings where one of the two payoffs would 

go to the subjects and the other to their spouses. In Rong et al. (2018) the subjects were 

cohabiting couples in the U.S., while in Rong et al. (2019) they were students who were 

randomly and anonymously paired. Both studies found that the discount rates that could be 

imputed from decisions differed between settings, illustrating that intertemporal and social 

motives interact. Kölle and Wenner (2022) asked their subjects to allocate effort tasks 

between themselves and another subject, and in a few of their settings the decision makers 

would have to do their effort sooner or later than the other subject, thereby also allowing for 

inequalities in two dimensions.  

The treatments in Rong et al. (2018 and 2019) and in Kölle and Wenner (2022), in which 

either the sooner or the later payoff was for the decision maker and the other payoff was for 

the player they were paired with, can be interpreted as types of two-dimensional dictator 

games. The two dimensions are the payoffs (monetary or effort) and their timing. In these 

three studies the (inequality in terms of) timing was given and the payoffs had to be 

determined by the decision maker. In our study the (inequalities in terms of) payoffs are 

 
1 In risky dictator games, inequalities can arise in the monetary as well as the probability dimension. This suggests 

that they can also generate inequalities in two dimensions. Yet, states of nature are exclusive, so after resolution of 
uncertainty these risky dictator games can give inequality only in the monetary dimension. Points in time are not 

exclusive, so our intertemporal dictator and ultimatum games give inequalities in two dimensions. 
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given and their timing has to be determined. Moreover, we consider a strategic as well as a 

non-strategic setting by considering both ultimatum and dictator games.  

In addition to Rong et al. (2018 and 2019) and Kölle and Wenner (2022) there are a few 

other recent studies that considered intertemporal preferences with a social dimension. These 

studies take a one-dimensional approach in the sense that inequalities can arise either in the 

monetary payoffs or in their timings, but not in both. Rodriguez-Lara and Ponti (2017) let 

their subjects make choices between smaller sooner rewards and larger later rewards, where 

one of these choices would determine the subject’s own payoff as well as the payoff of the 

subject they were matched with. Thus, both subjects would receive the same payoff at the 

same point in time. They found that subjects’ choices were affected by the intertemporal 

preferences of the subject they were paired with and interpret this finding in terms of social 

motives and social influence. Carlsson et al. (2012) and Yang and Carlsson (2016) studied 

intertemporal preferences in Chinese couples. They compared individual decisions that 

would pay only the individuals themselves, and joint decisions where both spouses would 

receive the same payoff. They found that both spouses had an influence on joint decisions, 

but that the influence was larger for husbands than for wives. Schaner (2015) also studied 

intertemporal household decisions. They did so in a field experiment with couples in Kenya 

and found that couples with different discount rates are more likely to make inefficient 

savings decisions when choosing between individual and joint bank accounts compared to 

couples with similar discount rates.  

These studies all show that intertemporal household decisions are influenced by social 

concerns. In turn, social concerns have also been shown to be influenced by the intertemporal 

structure of payoffs. Kovarik (2009) and Dreber et al. (2016) studied behavior in dictator 

games where all payoffs would be received at the same point in time for both players. 

Proposers in these games offered a lower amount to the recipients when the delay of the 

payoffs became larger. Kim (2022) showed that cooperation in an infinitely repeated 

prisoner’s dilemma was lower for monthly than for weekly payments. Breman (2011), 

however, found that charitable giving is increased more when committing to increased 

donations in the future, than when increasing donations today. Andreoni and Serra-Garcia 

(2021) also found higher donations when they were delayed with one week than when they 

were implemented immediately.  

The results of our experiment confirm that people take both the social and the time 

dimension into account when making decisions that involve both dimensions. We first 

consider the dictator and ultimatum games where monetary payoffs are equal, i.e., the games 

where inequalities can only arise in the time dimension. In these games, we find that the 

general behavioral patterns found in standard dictator and ultimatum games are replicated 

when the task is to distribute waiting time instead of monetary payoffs. Proposers were, for 

instance, more generous in ultimatum than in dictator games. Our first findings show that, 

when payoffs are equal, social preferences had a similar structure when applied to the time 
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dimension, which extends the findings of Berger et al (2012) and Noussair and Stoop (2015) 

to waiting time in the usual intertemporal choice sense rather than waiting in the lab. 

Next, we consider how choices in these games change when monetary payoffs are distributed 

unequally. We distinguish between three types of behavior. We say that players reinforce 

increases in monetary payoffs when their allocation of waiting time becomes more generous 

toward the player whose monetary payoff has increased relative to the other player. These 

reinforcers will thus reduce the waiting time for players who receive a larger share of the 

total monetary payoffs. We say that players compensate increases in monetary payoffs when 

their allocation of waiting time becomes less generous towards the player whose monetary 

payoffs has increased relative to the other player. They will thus increase the waiting time 

for players who receive a larger share of the total monetary payoffs. Finally, we say that 

players are insensitive to increases in monetary payoffs when their allocation of waiting time 

does not change when distributions of monetary payoffs changed.  

In the various distributions of monetary payoffs that we consider, between 25% and 43% of 

proposers in the dictator game were insensitive to changes in monetary payoffs. For the 

ultimatum games, between 19% and 37% of the proposers were insensitive, while between 

35% and 77% of the responders were insensitive. On average, though, proposers and 

responders in ultimatum games were compensating for increases in monetary payoffs when 

both players received a non-zero payoff. For proposers in dictator games, this behavior was 

less pronounced and only marginally significant. For proposers in both games, compensating 

behavior was most prevalent when inequalities in payoffs were low, and reinforcing 

behavior was most prevalent when inequalities in payoffs were high. Interestingly, this 

pattern was more pronounced in the ultimatum games than in the dictator games. The 

proportions of proposers being reinforcer, insensitive or compensator differed between 

ultimatum and dictator games. In the ultimatum game proposers were more sensitive to 

changes in distributions of monetary payoffs than in the dictator game. 

2.2 Experiment 

Our experiment consisted of two treatments: a dictator-game-treatment (DG) and an 

ultimatum-game-treatment (UG). Every subject was randomly allocated to one of the two 

treatments. Every treatment consisted of four parts and started with Parts 1 and 2, which 

elicited time preferences and social preferences in a usual way. The order of Parts 1 and 2 

was randomized between subjects. Part 3 elicited intertemporal social preference through 

games involving distributions of waiting time. Part 4 asked questions about demographics 

and perceptions of kindness. The instructions are available upon request. 

2.2.1 Design 

2.2.1.1 Part 1: Time preferences 
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Part 1 elicited subjects’ time preferences through two choice lists. One of these choice lists 

elicited subjects’ own time preferences (TPself) and the other elicited subjects’ time 

preferences for the subject they were paired with (TPother). The order of these choice lists 

was randomized between subjects. Every choice list consisted of 21 questions, where the 

subject had to choose between receiving a given amount of money now (Option A) or €40 

in 12 weeks (Option B). The amount of money in Option A increased from €0 to €40 with 

steps of €2, thus increasing in attractiveness according to monotonic preferences. For each 

choice list the present value (PV) was determined by taking the average value of Option A 

of the last row where the subject chose Option B and the first row where the subject chose 

Option A. For TPself the amount of money would be received by the subjects themselves 

and for TPother it would be received by the subject they were paired with. 

2.2.1.2 Part 2: Social preferences 

Part 2 elicited social preferences by letting subjects play a standard Dictator Game (DG) or 

a standard Ultimatum Game (UG), depending on the treatment. For each game, every subject 

was randomly paired with another subject. One of them was randomly assigned the role of 

“Player A” (DGA & UGA) and the other one the role of “Player B” (DGB & UGB). Players’ 

roles were determined at the start of the experiment and remained constant throughout the 

experiment.  

In the standard dictator game, Players A had the task to divide €40 (in multiples of €2) 

between themselves and Player B. Player B essentially had no role other than being the 

recipient of whatever amount Player A was willing to give. In order to have Players A and 

B answer an equal number of questions in the experiment, Players B were asked how they 

would have divided €40 in case they would have been Player A2.  

In the standard ultimatum game, Player A had the same task as in the standard dictator game, 

but now knowing that his/her proposal could be rejected by Player B, which would result in 

both players receiving €0. For Player B, the strategy method was employed, meaning that 

player B had to answer a choice list and indicate for each row in the list whether (s)he would 

accept or reject the offer from Player A. The choice list started with a possible offer of €40 

for Player A and €0 for Player B and ended at €0 for Player A and €40 for Player B with 

increments of €2. Player B can therefore be assumed to become more likely to accept 

proposals moving down the list3. The strategy method allowed us to measure the minimum 

acceptable offer for Player B and has the additional benefit that Player A and Player B did 

not have to wait for each other's responses to continue with the experiment. We determined 

 
2 The exact framing of the hypothetical question was: “In this experiment, you are assigned the role of Player B. 

Player A decides how to divide €40 between him-/herself and you. Suppose you had been assigned the role of 

Player A. Please indicate below how you would have proposed to divide €40 between you and the other.” 
3  Subjects who are extremely inequality averse may only accept offers in the middle of the list and will thereby not 

exhibit monotonicity throughout the list. In the analysis of the data we take this into account. 
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the minimum acceptable offer (MAO) for Player B by taking the first amount offered by 

Player A for which Player B indicated to accept the offer. 

2.2.1.3 Part 3: Intertemporal social preferences 

Part 3 elicited intertemporal social preferences (ISP) in modified two-dimensional versions 

of the dictator and ultimatum game. In these intertemporal versions of the games, both 

players get a certain amount of money, which always add up to €40. At the start of the game, 

both players have to wait 12 weeks to receive their monetary payoff. Player A can bring the 

payments of Player A and Player B forward by 12 weeks in total. Player A proposes by how 

many weeks to bring forward his/her own payment (t) and by how many weeks to bring 

forward Player B's payment (12-t) (summarized in Table 1). In the ultimatum game, Player 

B can then decide by means of a strategy method which proposals by Player A to accept and 

which to reject. If the offer of Player A is rejected, both players will have to wait the full 12 

weeks for their payment. This is similar to the approach of Noussair and Stoop (2015), where 

if player B rejected the offer, both players had to wait till the end of the experiment to be 

able to leave the lab. We chose to frame the decisions in terms of number of weeks by which 

the payments would be brought forward, in order to make sure that both dimensions (money 

and time) would be expressed in terms of gains. This enables comparing the intertemporal 

games with the standard games without confounding our findings with a gain-loss 

asymmetry. 

The choice list for Player B in the ultimatum game started with an allocation where Players 

A bring forward their own payment completely, resulting in a final delay of zero weeks for 

Player A and 12 weeks for Player B, and ended with bringing forward the payment of Player 

B completely, resulting in a final delay of 12 weeks for Player A and 0 weeks for Player B. 

All other possible allocations (increments of 1 week) were presented in ascending order of 

reduction of waiting time for Player B. We can therefore reasonably assume that the offers 

became more attractive for Player B when going down the list4. For each Player B we 

determined the minimum acceptable offer (MAO) by taking the number of weeks Player B’s 

payment was proposed to be brought forward (12−t) in the first offer that was accepted by 

Player B.  

We considered nine different settings of the intertemporal dictator and ultimatum games, 

presented to subjects in random order. These settings differed in terms of the amounts of 

money that the players received. The amount of money Player A received (y) took the values 

of €0, €2, €5, €10, €20, €30, €35, €38, and €40, with Player B receiving €40 – y.  

 
4 Subjects who are extremely inequality averse may only accept offers in the middle of the list and will thereby not 

exhibit monotonicity throughout the list. In the analysis of the data we will take this into account. 
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Table 1. Illustration of Intertemporal Social Preference elicitation for Player A 

 
Amount  

Initial 

delay 
 

Brought forward 

by 
Final delay 

You will receive €y after 12 weeks minus t weeks 12−t 

Player B will 

receive 
€40−y after 12 weeks minus 12−t weeks t 

 

2.2.1.4 Part 4: Demographic and kindness questions 

Part 4, the final part of the experiment for all participants, asked questions about 

demographics – age, gender and field of study – and perceptions of kindness. For all dictator 

and ultimatum games (depending on the treatment) we asked subjects to rate the kindness of 

a proposal by Player A of an equal allocation of money (in the standard games) or time (in 

the intertemporal games) on a scale from –10 (extremely unkind) to +10 (extremely kind). 

This kindness measure was inspired by Falk and Fischbacher (2006). We will compare 

kindness ratings between intertemporal dictator and ultimatum games with different 

distributions of payoffs to provide further insight into whether subjects narrowly bracketed 

their decisions on one dimension (time) or took both dimensions (time and money) into 

account.  

2.2.1.5 Notation 

For ease of exposition, we adopt the following notation to refer to the different games. First, 

we denote whether it concerns the dictator (DG) or ultimatum game (UG), followed by the 

player making the decision (A or B). For the ultimatum game decisions of Player A, we thus 

refer to UGA. When referring to the separate settings of the intertemporal games, we first 

denote the payoff for player A, followed by the payoff for player B. For example, 1030 

denotes the setting where player A receives €10 and player B receives €30.  

2.2.2 Subjects 

Using Orsee (Greiner, 2015), 292 subjects from Erasmus University Rotterdam were 

recruited, of which 154 subjects played the dictator games and 138 subjects played the 

ultimatum games. In total we ran 13 sessions5, 7 DG and 6 UG. Each session lasted 

approximately 45 minutes. All subjects were students, with the majority studying either 

business or economics. The experiment was programmed in z-Tree (Fischbacher, 2007). 

 

 
5 We ran 14 sessions, but one UG session with 14 subjects was lost, due to a crash in z-Tree. 
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2.2.3 Payment 

Subjects received a show-up fee of €5 in cash, with an additional payment varying between 

€0 and €40 by bank transfer. For the additional payment, we used a random incentive system 

between-subjects. More precisely, z-Tree randomly selected one question per session to be 

paid out for real. If the selected question concerned (intertemporal) social preferences, half 

of the pairs of players were selected for payment. For the selected pairs, the proposal of 

Player A and, if applicable, the response of Player B, determined the amount (in standard 

games) or timing (in intertemporal games) of payment.  

If the selected question concerned a time preference question, then a quarter of the subjects 

was selected for additional payment. Then, a random row of the choice list was selected, and 

the selected subject’s choice in that line determined the additional payment. If the selected 

question was TPself, the selected subject was paid according to the choice (s)he made in the 

selected line. If the selected question was TPother, the partner of the selected subject was 

paid according to the selected subject’s choice made in the selected line. The final payment 

to subjects thus varied between €5 and €45, with the payment date varying between the date 

of the session to 12 weeks after the session took place. On average, subjects were paid 

€15.37. 

2.2.4 Procedure 

For each session, subjects were randomly allocated to one of the computers in the lab. During 

three sessions, an uneven number of subjects showed up. In these cases, a random number 

generator was used to determine which subject could leave the lab. This subject received 

only the show-up fee of €5. Then, once all subjects were seated in side-shielded cubicles, 

the general instructions were read aloud, and z-Tree was started. If subjects had questions, 

they could raise their hand and ask the question to the experimenter in person. Overall, the 

instructions seemed to be clear to the subjects, given that there were only very few questions, 

and these mostly concerned clarifications for the TPother-instructions. When all subjects 

were finished, the computer screen displayed whether the subject was selected for additional 

payment, and if selected, which question was selected and how much they would be paid. 

Then the instructor went by all subjects to fill in the receipts and the show-up fee was paid. 

Once this was done, subjects could leave the lab. 

2.2.5 Inconsistencies 

In the choice lists in our experiment, we did not prohibit multiple switches between options. 

In the ultimatum games, for instance, switching multiple times need not be a violation of 

monotonicity, but may reflect strong inequality aversion. Whenever a subject switched 

multiple times within a choice list, a message appeared asking them whether they were sure 

of their answers. If they indicated to be sure, they could continue.  
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Around 10 percent of the subjects (31 out of 292) switched multiple times in at least one of 

the choice lists. The majority of these were inconsistencies in the choice list to elicit the time 

preference for others (21 subjects), while time preference for self was only answered 

inconsistently twice. This might indicate some unclarity in the elicitation of time preference 

for others, consistent with our experience that the few questions asked by participants during 

the experiment almost all concerned the TPother question. In the time preference choice 

lists, switching multiple times is a violation of monotonicity. For subjects who chose a 

payoff of €0 now over €40 in 12 weeks and switched to choosing €40 in 12 weeks over a 

positive payoff now, we set their answer to that question to missing. The same was done for 

subjects who switched more than three times within a list. For subjects who switched twice 

within a list, we took the first switching point to determine the present value. For subjects 

who switched three times, we took the average between the first and the third switching 

point to determine the present value.   

Out of the 69 Players B in the UG treatment, eight players switched multiple times in at least 

one of the intertemporal games (four in at least three, and four in only one of the 

intertemporal games). For subjects who accepted the first offer and rejected a better offer 

later in the list, we set the MAO to missing. This was the case for all multiple switches in 

the intertemporal games. In the standard ultimatum game, three subjects switched twice and 

one switched three times. For the subjects who switched twice, we set the MAO according 

to their first switching point. For the subject who switched three times, the MAO was set 

according to the average of the two switching points. Appendix C gives further details. Five 

subjects who were inconsistent for at least a third of the intertemporal games or both time 

preference questions, were dropped from the sample.  

2.3 Results 

We will report the results of our study in three steps. First, we will present the results of the 

standard dictator and ultimatum games where €40 is divided between both players. Then, 

we will elaborate on the results of the intertemporal games that give €20 to both players and 

ask to distribute a 12 week reduction in waiting time. These first games each can result in 

inequality in at most one dimension: the payoffs or the waiting times, respectively. Finally, 

we will analyze the results of the intertemporal dictator and ultimatum games that give 

unequal payoffs to both players and can therefore result in inequalities in both dimensions. 

We will assess whether changes in inequality in payoffs have an impact on the chosen 

distribution of reduction in waiting times.  

2.3.1 Social preferences 

Overall, the results of the standard dictator and ultimatum game replicate what has been 

found in previous literature (see Appendix A for details). The modal offer by Players A in 

both games was to split the endowment equally between Player A and Player B. Overall, the 

offers by Players A were marginally significantly higher in UG than in DG. Moreover, there 
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were significantly more players who offered an equal split of endowments in UG than in DG 

and significantly fewer participants offering nothing to Player B in UG than in DG. On 

average, in UG the offers by Players A were higher than the minimum acceptable offers of 

Players B. 

2.3.2 One-dimensional intertemporal social preferences 

We will first analyze intertemporal social preferences in the one-dimensional setting where 

both players receive an equal payoff of €20. Figure 1 and the 2020 column of Table 2 

summarize the offers (DGA & UGA) by Players A and the hypothetical (DGB) and 

minimum acceptable offers (UGB) by Players B. For DGA and UGA, the amounts specify 

the proposed number of weeks of waiting time reduction for Player B. For DGB, the amounts 

specify the hypothetical proposed reduction in waiting time for the other player in case (s)he 

were assigned the role of Player A. For all of these amounts, a higher value indicates less 

selfish (more pro-social) behavior. The amounts for UGB give the minimum number of 

weeks the waiting time of Player B had to be reduced for Player B to accept the offer. A 

higher value thus indicates that a larger reduction in waiting time was required in order for 

the proposal by Player A to be accepted, i.e., a higher chance of the proposal being rejected. 

 
Figure 1. Distributions of (minimum accepted) reduction in waiting times in the 2020 setting 

Offers by Players A in the dictator and ultimatum game  

In DG2020, most Players A (60%) divided the reduction in waiting time equally. This means 

that when both players received the same amount of money, Players A most frequently 

decided to reduce the twelve-week waiting time for both players by six weeks, resulting in 

six weeks waiting time for both. Nevertheless, 14% of Players A in DG2020 decided to offer 

zero waiting time reduction to Player B, thereby reducing their own waiting time completely. 

In UG2020, the vast majority (84%) of Players A decided to split the waiting time equally, 
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and all Players A reduced Player B’s waiting time by at least two weeks. Overall, the 

reduction in waiting time offered by Players A to Players B was larger in UG2020 than in 

DG2020 (Mann-Whitney U, p < 0.001). Moreover, the proportion of Players A offering an 

equal split and the proportion making a non-zero offer was larger in UG2020 than in 

DG2020 (one-sided Fisher Exact, p=0.001 for both). 

Result 1: Players A offered larger reductions of waiting time to Players B in UG2020 than 

in DG2020. 

Actual offers by Players A and hypothetical offers by Players B in the dictator game 

In DG2020, Players B were asked how much they would reduce the waiting time of Player 

B if they would have been assigned the role of Player A. Overall, we found no difference 

between the actual offers of Players A and the hypothetical offers of Players B (Mann-

Whitney U, p=0.089). We also found no difference in the proportion of equal split and non-

zero offers (one-sided Fisher’s Exact, p=0.201 and p=0.226, respectively).  

Result 2: In DG2020, there was no difference between the actual offers of Players A and 

the hypothetical offers of Players B. 

Minimum acceptable offers in ultimatum game 

Table 2 shows that in UG2020, most Players B would have accepted any reduction of waiting 

time. The minimum acceptable offer equals zero weeks of waiting time reduction for 53.97% 

of Players B. Moreover, the minimum acceptable offers of Players B were significantly 

lower than the offers of Players A (Mann Whitney U, p < 0.001). 

When taking the least conservative matching criterion where Players B with the lowest 

minimum acceptable offers are matched with Players A who made the lowest offers, then 

all proposals would have been accepted by Players B. On the other hand, when taking the 

most conservative criterion where Players B with the highest minimum acceptable offers are 

matched with Players A who made the lowest offers, then 7 out of 63 offers would have 

been rejected (11.1%). All possible matchings between Players A and Players B in UG2020 

would thus have led to a rejection rate varying between 0% and 11.1%.  

Result 3: In UG2020, the offers of Players A were significantly higher than the minimum 

acceptable offers required by Players B. 

Comparing social preferences with one-dimensional intertemporal social preferences 

The general patterns observed in DG2020 and UG2020 were similar to the ones observed in 

the standard dictator and ultimatum games. Offers by Players A were higher in the ultimatum 

games than in the dictator games. Moreover, the offers made in the ultimatum games by 

Players A were higher than the minimum acceptable offers required by Players B. However, 
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the proportion of equal split offers by Players A was higher in the intertemporal DG2020 

(59.7%) and UG2020 (83.8%) than in the standard DG (36.4%) and UG (44.1%).  

2.3.3 Two-dimensional intertemporal social preferences 

The previous two sections show that behavior in the one-dimensional dictator and ultimatum 

games involving waiting time was similar to behavior in the standard versions of these games 

involving money. Thus, players treated the monetary and timing dimension similarly when 

these were the only dimension that could generate inequalities. This leaves open the question 

how these two dimensions are treated in a two-dimensional setting where both dimensions 

can generate inequalities. In this section we will analyze behavior in the intertemporal 

dictator and ultimatum games that yielded unequal payoffs. More specifically, we will study 

whether (minimum acceptable) offers of reductions in waiting time depended on the given 

distribution of monetary payoffs.  

We will distinguish between three types of behavior. Some players may treat the two-

dimensional games as one-dimensional. Their choices concerning waiting time will be 

insensitive to changes in the distributions of monetary payoffs. Other players will treat the 

two-dimensional games as two-dimensional and will make choices that are sensitive to 

changes in the distribution of monetary payoffs. We will distinguish between players who 

reinforce increases in monetary payoffs and players who compensate increases in monetary 

payoffs. Players who reinforce increases in monetary payoffs will increase the reduction in 

waiting time for a player whose monetary payoff has increased. Players who compensate 

increases in monetary payoffs will decrease the reduction in waiting time for a player whose 

monetary payoff has increased.  

Table 2 and Figures 2-5 summarize the offers in the various settings. A first observation we 

can make when comparing Figures 2 and 3, is that within the dictator games the actual offers 

of Players A did not differ much from the hypothetical offers of Players B. When comparing 

Figures 4 and 5, we see that within the intertemporal ultimatum games, the offers of Players 

A were larger than what was required by Players B in all settings, except for the 4000 setting. 

Finally, when comparing Figures 2 and 4, we see that offers by Players A were larger in the 

intertemporal UG than in the intertemporal DG when Players A received a larger payoff than 

Players B. Mann-Whitney U tests to compare offers between players within each setting 

confirmed these findings (Table 3). 
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Table 2. Descriptive statistics intertemporal DG and UG 

  Setting 

  4000 3802 3505 3010 2020 1030 0535 0238 0040 

DGA 

 

Average 

Median 

Mode 

Obs 

1.82 

0 

0 

77 

4.34 

1 

0 

77 

4.94 

4 

0 

77 

5.23 

6 

2 

77 

4.60 

6 

6 

77 

3.96 

4 

6 

77 

4.08 

2 

0 

77 

5.23 

2 

0 

77 

10.12 

12 

12 

77 

DGB 

 

Average 

Median 

Mode 

Obs 

3.16 

0 

0 

77 

5.71 

6 

0 

77 

6.31 

8 

2 

77 

6.10 

7 

9 

77 

5.44 

6 

6 

77 

4.14 

3 

3 

77 

3.18 

1 

1 

77 

4.64 

1 

0 

77 

7.96 

12 

12 

77 

UGA 

 

Average 

Median 

Mode 

Obs 

3.31 

0 

0 

68 

9.12 

11 

12 

68 

8.60 

10 

12 

68 

7.87 

8 

9 

68 

5.97 

6 

6 

68 

4.35 

3.5 

3 

68 

3.28 

2 

1 

68 

3.44 

1 

0 

68 

9.16 

12 

12 

68 

UGB 

 

Average 

Median 

Mode 

Obs 

7.92 

12 

13 

65 

7.62 

10 

13 

65 

6.08 

7 

0 

64 

4.45 

4 

0 

64 

2.02 

0 

0 

63 

1 

0 

0 

65 

0.72 

0 

0 

65 

0.54 

0 

0 

65 

0.58 

0 

0 

65 

Note: This table summarizes the average, median, and mode (minimum acceptable) offers, and the number of 

observations for each game in each setting.  

 

Table 3. Tests for differences between (minimum acceptable) offers, between players and games  

 Setting 

 4000 3802 3505 3010 2020 1030 0535 0238 0040 

DGA 

vs 

UGA 

0.113 
< 

0.001 
< 0.001 < 0.001 < 0.001 0.447 0.493 0.072 0.247 

DGA 

vs 

DGB 

0.304 0.045 0.047 0.145 0.089 0.957 0.272 0.354 0.012 

UGA 

vs 

UGB 

< 0.001 0.330 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

Note: p-values of Mann-Whitney U tests; p<0.05 highlighted  
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Highly unequal payoffs: the 4000 and 0040 settings 

Figures 2-5 suggest that choices regarding waiting time depended on the distribution of 

payoffs. We will first analyze the settings with the most extreme inequalities in payoffs, 

where one of the players receives €0 for sure. These settings are interesting because they 

allow for a clear interpretation of behavior. We assume that all players are impatient, such 

that delaying a reward decreases the discounted utility it generates. Players who want to 

maximize overall efficiency, i.e., maximize the sum of discounted utilities, should allocate 

the entire reduction in waiting time to the player who receives €40. Alternatively, players 

who want to minimize overall inequality should allocate zero reduction in waiting time to 

the player who receives €40. The importance of allowing for inequality aversion as well as 

efficiency concerns was highlighted by Engelmann and Strobel (2004).  

In DG4000 and UG4000 the majority of Players A (77% and 66% respectively) allocated 

the entire reduction in waiting time to themselves. Their choices are consistent with pure 

selfishness and efficiency concerns: they maximize their own discounted utilities and overall 

efficiency. In these games respectively 12% and 21% of all players allocated zero reduction 

of waiting time to themselves, thereby minimizing overall inequality. Moreover, less than 

1.5% of the subjects allocated 6 weeks reduction of waiting time to themselves. In UG4000 

the majority (57%) of Players B required full reduction in waiting time for themselves, 

thereby aiming to minimize overall inequality.   

In DG0040 and UG0040 the majority of Players A (84% and 75% respectively) allocated 

the entire reduction of waiting time to Player B, thereby maximizing overall efficiency. The 

proportions of Players A minimizing overall inequality in these settings were 14% and 21% 

respectively. None of the players A allocated 6 weeks reduction of waiting time to both 

players. In UG0040, the majority of players B (80%) accepted all offers, thereby minimizing 

overall inequality or simply being selfish.  

Result 4a: When one of the players received a zero payoff, the majority of Players A in the 

intertemporal dictator and ultimatum games maximized overall efficiency by allocating the 

entire waiting time reduction to the player who received €40. In the dictator game that gave 

€0 to Player B, maximizing overall efficiency could also be the result of pure selfishness. A 

substantial minority (between 12% and 21%) minimized overall inequality by allocating the 

entire waiting time reduction to the player who receives €0. 

Result 4b: When one of the players received a zero payoff, the majority of Players B in the 

ultimatum game minimized overall inequality. In the ultimatum game that gave €0 to Player 

A, minimizing overall inequality could also result from pure selfishness.  

Comparing all settings 
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Figures 2-4 show inverse-S shapes for the actual offers of Players A in the dictator and 

ultimatum games and for the hypothetical offers of Players B in the dictator games. These 

offers thus seem to depend on the distributions of payoffs. Figure 5 suggests that the 

minimum acceptable offers of Players B in the ultimatum game also differ across settings.  

Table 4 summarizes the outcomes of Friedman tests for equality of (minimum acceptable) 

offers across settings. Including all different settings, these within-treatment tests confirm 

that the (minimum acceptable) offers differ across settings. Yet, when excluding the 4000 

and 0040 settings, this difference is no longer statistically significant for offers of Players A 

in the dictator games. When comparing only the settings that give a non-zero payoff to 

Players B that is lower than the payoff to Players A (3802, 3505, and 3010), the difference 

across settings remains significant only for the ultimatum games. Similarly, when comparing 

only the settings that give a non-zero payoff to Players A that is lower than the payoff to 

Players B (0238, 0535, and 1030), the difference across settings remains significant only for 

the ultimatum games and for the hypothetical offers of Players B in the dictator games. 

Further comparisons between settings are given in Appendix B (Table 2). Figures 4 and 5 

and Appendix B also show that the (minimum acceptable) offers in the ultimatum game 

mostly follow a downward sloping trend, which implies compensating for increases in 

monetary payoffs.  

Result 5a: Players A in the dictator games were insensitive to distributions of the monetary 

payoffs when both players received a non-zero payoff.  

Result 5b: Players A in the ultimatum games were sensitive to distributions of the monetary 

payoffs when both players receive a non-zero payoff, mainly driven by compensating for 

increases in monetary payoffs. 

Result 5c: Players B in the ultimatum games were sensitive to distributions of the monetary 

payoffs when both players receive a non-zero payoff, mainly driven by compensating for 

increases in monetary payoffs. 

Table 4. Friedman’s tests on equality of means between settings 

 DGA DGB UGA UGB# 

All settings Q(8) = 142.03 

p < 0.001 

Q(8) = 70.91 

p < 0.001 

Q(8) = 168.01 

p < 0.001 

Q(8) = 235.36 

p < 0.001 

All excluding 

0040 & 4000 

Q(6) = 11.24 

p = 0.081 

Q(6) = 37.89 

p < 0.001 

Q(6) = 141.19 

p < 0.001 

Q(6) = 200.20 

p < 0.001 

3802, 3505, 3010 Q(2) = 4.10 

p = 0.129 

Q(2) = 0.97 

p = 0.616 

Q(2) = 28.93 

p < 0.001 

Q(2) = 42.62 

p < 0.001 

0238, 0535, 1030 Q(2) = 2.04 

p= 0.360 

Q(2) = 10.67 

p = 0.005 

Q(2) = 30.28 

p < 0.001 

Q(2) = 6.12 

p = 0.047 

Note: p < 0.05 highlighted. 

#For Players B in the ultimatum game, we excluded four players who had a missing value in at least one of the 

settings due to an inconsistent response. 
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Prevalence of different strategies in response to changes in monetary payoffs 

Figures 2-5 showed that on average players were sensitive to changes in distributions of the 

monetary payoffs, this being more pronounced for behavior in the ultimatum games than in 

the dictator games. To gain further insight into the decision strategies adopted by proposers 

in the dictator and ultimatum games, and to assess the differences between these games, 

Table 5 and Figure 6 summarizes the proportions of Players A adopting a reinforcing, 

insensitive, or compensating strategy. For both games we ordered the settings from smallest 

to largest payoff for Player B, as in Figures 2-5. Next, for each setting, we counted the 

number of Players A who increased (“reinforce”), did not change (“insensitive”), or 

decreased (“compensate”) the reduction of waiting time offered to Players B when going to 

the setting ‘next in order’. For each of these transitions to ‘next in order’, we tested whether 

the categorization of subjects differed between the dictator and ultimatum games using a 

Pearson chi-squared test. 

When considering proposers in the dictator and ultimatum games separately, Table 5 shows 

that a substantial proportion (19-43%) of subjects was insensitive to a change in monetary 

payoffs. Interestingly, for both types of games reinforcing behavior was most prevalent 

when inequalities in payoffs were high. The proportion of players who reinforced was largest 

in the first and the last rows, and decreased towards the middle rows of Table 5. The opposite 

holds for compensating behavior, which was most prevalent when inequalities in payoffs 

were lowest and decreased in prevalence as inequalities in payoffs increased. While these 

patterns are similar for the dictator and ultimatum games, the results of the Pearson chi-

squared tests show that the pattern was more pronounced in ultimatum games.  

Result 6a: For Players A in the dictator and ultimatum games, reinforcing behavior was 

more prevalent when inequalities in payoffs were higher, and compensating behavior was 

more prevalent when inequalities in payoffs were lower. 

Result 6b: The patterns described in Result 6a were more pronounced in ultimatum games 

than in dictator games. In particular, the proportions of reinforcers, insensitives, and 

compensators differed between these games when Players A received a larger monetary 

payoff than Players B. 
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Table 5. Prevalence of strategies in response to changes in monetary payoffs, Players A 

 DGA UGA Difference 

 Reinforce Insensitive Compensate Reinforce Insensitive Compensate Pearson χ2 

4000 → 3802 48.05% 41.56% 10.39% 69.12% 22.06% 8.82% χ2 = 7.09; 

p = 0.029 

3802 → 3505 35.06% 42.86% 22.08% 19.12% 36.76% 44.12% χ2= 9.076; 

p = 0.011 

3505 → 3010 31.17% 36.36% 32.47% 11.76% 29.41% 58.82% χ2= 12.28; 

p = 0.002 

3010 → 2020 27.27% 31.17% 41.56% 11.76% 20.59% 67.65% χ2= 10.45; 

p = 0.005 

2020 → 1030 23.38% 24.68% 51.95% 13.24% 22.06% 64.71% χ2= 3.11; 

p = 0.211 

1030 → 0535 25.97% 31.17% 42.86% 14.71% 19.12% 66.18% χ2= 7.92; 

p = 0.019 

0535 → 0238 33.77% 37.66% 28.57% 25.00% 35.29% 39.71% χ2= 2.32; 

p = 0.314 

0238 → 0040 54.55% 38.96% 6.49% 61.76% 29.41% 8.82% χ2= 1.54; 

p = 0.463 

Note: p < 0.05 highlighted. 

Figure 6 summarizes the proportions of reinforcers, insensitives, and compensators among 

responders in the ultimatum games. We see a larger proportion of insensitives among 

responders than among proposers in the ultimatum game, especially when the payoff was 

larger for Player B than for Player A. The high proportion of insensitives when the payoff 

for Player B was larger than for Player A, is likely to be partly driven by the minimum 

acceptable offers already being quite low in these settings, which gave Players B little 

opportunity to be compensators by reducing their minimum acceptable offers even further.  

Looking at the proportions of Players B who were not insensitive, we see that the proportion 

of compensators was larger than the proportion of reinforcers in all settings. We also see that 

the proportions of compensators increased when the difference in payoffs between the two 

players decreased. Moreover, the proportion of compensators was larger when Players B 

received a lower payoff than Players A than when Players B received a larger payoff.   

Result 7: For Players B in the ultimatum games, compensating behavior was more prevalent 

when inequalities in payoffs were lower, and insensitive behavior was more prevalent when 

payoffs for Player B increased.  
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Figure 6. Prevalence of strategies in response to changes in monetary payoffs, Players B, UG 

2.3.4 Intertemporal social preferences, social preferences, and time preferences 

The previous section showed that subjects considered both the social and the time dimension 

when making decisions in the intertemporal games. The question remains to what extent the 

intertemporal social preferences that were revealed in the two-dimensional intertemporal 

games, are related with one-dimensional time preferences and social preferences. For all 

games and all settings, we computed Spearman correlations between the (minimum 

acceptable) offers in the intertemporal games and the (minimum acceptable) offers in the 

standard games. Table 6 summarizes these correlations and their significances. Interestingly, 

we see that (minimum acceptable) offers in the one-dimensional standard games were 

positively correlated with (minimum acceptable) offers in the one-dimensional intertemporal 

2020 games for Players A in both the dictator and ultimatum games. In the dictator game, 

these correlations were also positive for Players A when they received a larger payoff than 

Players B, but not in the other settings. For Players A in the ultimatum game, the correlation 

was significant only in the 2020 setting. For Players B in the ultimatum game, the correlation 

was significant only when they received a lower payoff than Players A. To summarize, there 

was a positive correlation between social and intertemporal social preferences in some, but 

not in all, settings. Thus, social preferences did not translate easily into intertemporal social 

preferences.  

We did a similar analysis to assess the relation between time preferences and intertemporal 

social preferences. For all games, we determined Spearman correlations between the 

minimum acceptable offers in the intertemporal games and the present values as measured 

in the time preference tasks (PVself and PVother). Surprisingly, we found no significant 

correlations, except for two cases out of the total of 72 examined correlations (see Appendix 
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B, Table 3). We therefore conclude that in our experiment there was no correlation between 

time preferences and intertemporal social preferences.   

Table 6. Spearman correlations between standard and intertemporal dictator and ultimatum games  

 Setting 
 4000 3802 3505 3010 2020 1030 0535 0238 0040 

DGA 0.19 

(0.094) 

0.51 

(<0.001) 

0.41 

(<0.001) 

0.38 

(<0.001) 

0.48 

(<0.001) 

0.18 

(0.117) 

−0.09 

(0.447) 

−0.23 

(0.045) 

−0.15 

(0.194) 

DGB 0.15 

(0.195) 

0.18 

(0.110) 

0.10 

(0.395) 

0.28 

(0.013) 

0.29 

(0.010) 

0.08 

(0.506) 

−0.09 

(0.455) 

−0.22 

(0.060) 

−0.06 

(0.635) 

UGA  0.24 

(0.053) 

0.23 

(0.063) 

0.21 

(0.079) 

0.27 

(0.027) 

0.36 

(0.003) 

0.05 

(0.688) 

0.03 

(0.816) 

0.01 

(0.923) 

0.06 

(0.617) 

UGB 0.35 

(0.004) 

0.49 

(<0.001) 

0.48 

(<0.001) 

0.44 

(<0.001) 

0.22 

(0.085) 

0.07 

(0.564) 

0.18 

(0.157) 

0.07 

(0.564) 

0.125 

(0.323) 

Note: Spearman rank correlation (p-value); correlations with p<0.01 highlighted.  

2.4 Discussion 

A first implication of the results of our experiment is that the behavioral patterns typically 

observed in standard dictator and ultimatum games extend to one-dimensional intertemporal 

games, where the task is to distribute waiting time for a predetermined equal distribution of 

money. In DG2020 and UG2020, the majority of players chose an equal distribution of 

waiting time. Moreover, Players A offered a larger reduction in waiting time to Players B in 

UG2020 than in DG2020. Yet, these offered reductions in waiting time in UG2020 were 

larger than what was required by Players B to make the offers acceptable. While the 

behavioral patterns in these one-dimensional versions of ultimatum and dictator games were 

largely similar to the standard versions of these games, we did observe a difference in equal 

split offers. In UG2020 and DG2020, we found more subjects offering an equal split than in 

the standard versions of these games as implemented in our experiment.  

All in all, these results are largely in line with those of Berger et al. (2012) and Noussair and 

Stoop (2015) and show that behavior in standard ultimatum and dictator games extends not 

only to settings where waiting time in the lab is considered, but also to settings concerning 

waiting time outside the lab, in the usual intertemporal choice sense. An important difference 

in terms of design between our study and Berger et al. (2012) and Noussair and Stoop (2015), 

is that we chose to implement waiting time in the gain domain, while Berger et al. (2012) 

and Noussair and Stoop (2015) implemented waiting time as a loss. In particular, these 

former studies asked subjects to distribute waiting time, while we asked subjects to distribute 

reductions in waiting time. Yet, it remains unclear to what extent subjects in these 

experiments, including ours, perceived waiting time in terms of gains or losses of waiting 

time. An interesting question for future research is to what extent framing of waiting time in 

terms of gains or losses matters. 

The results of the two-dimensional intertemporal games, where inequalities can arise both 

in the time and in the monetary dimension, show that on average people treat these games 
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as two-dimensional in the sense that their decisions concerning distributions of waiting time 

depend on the degree of inequality in monetary payoffs. Interestingly, this sensitivity 

towards inequalities in monetary payoffs is stronger in the ultimatum than in the dictator 

games. While offers by Players A in the dictator games were mostly insensitive to changes 

in monetary payoffs, offers by Players A in the ultimatum games were sensitive to changes 

in monetary payoffs.  

In the ultimatum games with non-zero payoffs, we found that the players who were sensitive 

to monetary inequalities, tended to compensate for increases in monetary payoffs by 

decreasing the reduction in waiting time in response to an increase in monetary payoff. A 

motive possibly underlying this compensating behavior could be aversion towards 

inequalities in discounted utilities. Our experiment included two settings with extreme 

inequalities in monetary payoffs, where one player would receive all and the other nothing. 

While these settings may at first sight appear to be irrelevant degenerate settings, they allow 

for a clear interpretation of behavior in terms of efficiency maximizing or inequality 

minimizing. Interestingly, we find that the majority of Players A in both games maximized 

overall efficiency, while the majority of Players B in the ultimatum game minimized overall 

inequality. Hence, we observed a clear difference between proposers and responders in these 

games.  

The finding that the majority of Players A maximized overall efficiency in the extremely 

unequal games seems to contradict the finding that for games with non-zero payoffs they on 

average wanted to compensate for monetary increases in payoffs. When examining the 

various strategies in response to changes in monetary payoffs in more detail, we observed a 

difference between settings with relatively large and relatively small inequalities in payoffs. 

For Players A, we found compensating behavior to be more prevalent for low inequalities in 

payoffs and reinforcing behavior more prevalent for high inequalities in payoffs. For Players 

B in the ultimatum games, compensating behavior was more prevalent than reinforcing 

behavior in all settings. Hence, the strategy used to respond to changes in inequalities in 

monetary payoffs depends on the initial levels of these inequalities and on the role of the 

player.  

In addition to the subjects who changed their decisions in response to changes in monetary 

inequalities, we also found that a substantial fraction of the subjects was insensitive to such 

changes (between 25% and 43% of Players A in the dictator game and between 19% and 

36% of Players A in the ultimatum game). These subjects exhibited narrow bracketing of 

social preferences in the sense of ignoring the monetary dimension when making decisions 

on the time dimension. These results are therefore in line with Exley and Kessler (2020) who 

also found a substantial fraction of narrow bracketers6. Interestingly, we find that this narrow 

 
6 Unlike Exley and Kessler (2021), however, our design does not allow for a distinction between people aiming for 
a 50-50 split and narrow bracketers, as our initial endowment of waiting time was equal and the same across all 

settings. 
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bracketing is less prevalent for proposers in the ultimatum game than in the dictator game. 

Thus, when strategic motives play a role, it seems that proposers are more likely to take both 

dimensions into account. One possible reason for this finding could be that in a strategic 

setting like an ultimatum game, proposers have higher incentives to take an overall 

perspective than in a dictator game. In a strategic setting, proposers already have to take into 

account two types of motives: their own preferences and their beliefs about responses of 

responders. This may make it easier to take yet another motive into account, such as 

inequalities in other dimensions. Testing this conjecture is an interesting avenue for future 

research.   

The results of our experiment and those of Exley and Kessler (2021) and Rong et al. (2018 

and 2019) also call for a further development of theories on intertemporal social preferences. 

Rong et al. (2018 and 2019) considered a utility function that is a weighted sum of the 

discounted utilities of both players, allowing for a different intertemporal discount function 

and utility function for oneself than for the payoff of another player. They found an 

interaction between intertemporal and social motives, thereby rejecting one of the 

assumptions of this model. Our results showed that response strategies to changes in 

monetary inequalities depend on initial levels of monetary inequalities. Moreover, we found 

no correlation between behavior and time preferences, and a positive correlation between 

behavior of proposers in the intertemporal and standard games only when proposers would 

get a larger monetary payoff than responders. This all could imply that the weight given to 

the discounted utility of another player depends on the initial inequality in discounted 

utilities. Further studies are required to test this conjecture and to further develop models of 

intertemporal social preferences.  

2.5 Conclusion 

This paper contributed to bringing the literature on social and intertemporal preferences 

together by studying intertemporal social preferences in two-dimensional dictator and 

ultimatum games. For a given distribution of payoffs players had to decide on the 

distribution of waiting time before receiving the payoffs. In the setting without monetary 

inequality, the chosen distributions of waiting time largely followed the same pattern as 

chosen distributions of monetary payoffs in standard dictator and ultimatum games. In the 

settings with monetary inequality, the majority of subjects changed their chosen distributions 

of waiting time in response to changes in monetary payoffs. Interestingly, this sensitivity of 

choices in the time dimension to changes in the monetary dimension was stronger in the 

ultimatum games than in the dictator games. Moreover, when monetary inequalities were 

small, proposers tended to compensate for monetary inequalities, while they tended to 

reinforce monetary inequalities when these were large. We conclude that the majority of 

subjects take both dimensions into account when deciding, thereby revealing two-

dimensional intertemporal social preferences. The observed patterns of behavior call for the 
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development of intertemporal social preference models that allow for interactions between 

social and intertemporal preferences.     
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Appendix A – Social preferences 

Table 1 and Figure 1 summarize the offers and minimum acceptable offers in the standard 

games. For DGA and UGA, the amounts specify the offers to Players B made by Players A. 

For DGB, the amounts specify the hypothetical offers made by Players B in case they were 

assigned the role of Player A. For all these amounts, a higher value indicates less selfish 

(more pro-social) behavior. The amounts for UGB give the minimum offers of Players A 

that would be accepted by Players B (minimum acceptable offer, MAO). A higher value thus 

indicates that a higher offer is necessary in order for the offer to be accepted. This can also 

be seen as a higher chance of the offer being rejected. 

Table 1. Descriptive statistics standard Dictator and Ultimatum Game 

 DGA DGB UGA UGB 

Average 13.38 15.82 16.06 9.51 

Median 16 20 16 10 

Mode 20 20 20 2 

# Obs. 77 77 68 65 

 

 

Figure 1. Frequency distributions of (minimum acceptable) offers 

Comparing the standard Dictator and Ultimatum Game: Players A 

Most Players A in the standard DG divided the endowment equally (36.36% of the sample). 

Additionally, there are some players (12% of the sample) who kept the entire endowments 

to themselves. In the UG, Players A offered an equal split even more frequently (44.12% of 

the sample) and all Players A offered at least €4 euro to Player B. The offers of Players A 

differ marginally significantly between the DG and UG (p=0.0503, Mann-Whitney U test). 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

0 2 4 6 8 10 12 14 16 18 20 >20

(Minimum acceptable) offers

RDGA RDGB RUGA RUGB



Chapter 2 

 
 

38 

 

Moreover, if we look at the subsample who offer less than half of the endowment, then the 

offer in UG was significantly higher than the offer in DG (p=0.004). 

Additionally, we ran two Fisher’s exact tests on binary transformations of the data: 1) binary 

variable indicating whether the offer was an equal split versus an unequal split; 2) binary 

variable indicating whether the offer was zero or positive. We found no significant difference 

between the DG and UG when it comes to the proportion that offers an equal split (one-sided 

Fisher’s exact p = 0.217). Yet, in DG, significantly more players offered nothing to Player 

B than in UG (one-sided Fisher’s exact = 0.003).  

Comparing Player A’s actual with Player B’s hypothetical offer in the standard Dictator 

Game  

As a filler question for Players B in DG, we asked what they (Player B) would offer to the 

other player if they had been assigned the role of Player A. In this hypothetical situation, 

most players would have offered an equal split of their endowment (47% of the sample). 

Additionally, there are some players (5% of the sample) who would have kept the entire 

endowment to themselves. On average, the hypothetical offers of Players B were higher than 

the actual offers of Players A (Mann-Whitney U, p = 0.036). The number of Players B who 

would have decided not to offer anything to the other player is also smaller than the number 

of Players A who actually decided not to offer anything. Nevertheless, if we only look at the 

subsample who offered less than €20 to the other player, we see no significant difference in 

offers between Players A and B different (p=0.1866).  

Similarly as mentioned before, we also ran two Fisher’s exact tests on the groups: 1) equal 

vs unequal split; 2) zero versus non-zero offer. Both Fisher’s exact tests produced non-

significant results (one-sided Fisher’s exact p = 0.126 and p = 0.123 respectively). 

Minimum acceptable offer 

From the descriptive statistics, it seems that there is no clear consensus for Player B on what 

the MAO should be. Most of the Players B required that Players A offer them at least a small 

part of the total endowment (only 6% would accept an offer of 0 euros). The mode MAO is 

2 (17% of the sample), but the values 6, 10, 14 and 16 were almost as frequent (answered 

by 15%, 12%, 11% and 11% of the sample respectively). Nevertheless, these MAO’s are 

significantly lower than what was offered by Player A in UG (Mann-Whitney U test, 

p<0.001).  

When taking the least conservative matching criteria (lowest MAO is matched with lowest 

offer), all offers by Players A would be accepted by a Player B. On the other hand, when 

taking the most conservative matching criteria (highest MAO is matched with lowest offer), 

then 16 out of 65 offers would be rejected (24.6%). All possible matchings between Player 

A and Player B in the Ultimatum Game would thus lead to a rejection rate varying between 

zero and 24.6%.  
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Appendix B – Further analyses 
Table 2. Comparison between next-in-order settings – Wilcoxon signed rank tests 

 DGA DGB UGA UGB 

4000 → 3802 ↑ (p < 0.001)  ↑ (p < 0.001) ↑ (p < 0.001)  _ (p = 0.371) 

3802 → 3505 _ (p = 0.104) _ (p = 0.365) ↓ (p = 0.019) ↓ (p < 0.001) 

3505 → 3010 _ (p = 0.972) _ (p = 0.500)  ↓ (p < 0.001) ↓ (p < 0.001)  

3010 → 2020 _ (p = 0.110) ↓ (p = 0.016)  ↓ (p < 0.001) ↓ (p < 0.001) 

2020 → 1030 ↓ (p = 0.020)  ↓ (p < 0.001)  ↓ (p < 0.001) ↓ (p < 0.001) 

1030 → 0535 _ (p = 0.365) ↓ (p = 0.002)  ↓ (p < 0.001) ↓ (p = 0.016) 

0535 → 0238 _ (p = 0.196) _ (p = 0.515) _ (p = 0.393)  _ (p = 0.254)   

0238 → 0040 ↑ (p < 0.001) ↑ (p < 0.001) ↑ (p < 0.001) _ (p = 0.783)  

Note: ↑ denotes a significant increase, ↓ a significant decrease, and _ no difference.  

Table 3. Spearman correlations between time preferences and intertemporal dictator and ultimatum 

games  

 Setting 

 4000 3802 3505 3010 2020 1030 0535 0238 0040 

DGA & 

PVself 

−0.13 

(0.267) 

0.10 

(0.377) 

0.14 

(0.222) 

0.10 

(0.394) 

−0.09 

(0.444) 

−0.15 

(0.188) 

−0.38 

(<0.001) 

−0.09 

(0.417) 

0.05 

(0.651) 

DGB & 

PVself 

0.08 

(0.473) 

0.16 

(0.175) 

0.22 

(0.049) 

0.21 

(0.063) 

0.08 

(0.481) 

−0.04 

(0.725) 

−0.20 

0.081 

−0.13 

(0.257) 

0.13 

(0.254) 

UGA & 

PVself 

0.04 

(0.744) 

0.21 

(0.093) 

0.12 

(0.316) 

0.29 

(0.016) 

0.287 

(0.018) 

0.22 

(0.072) 

0.16 

(0.180) 

0.13 

(0.296) 

0.13 

(0.298) 

UGB & 

PVself 

−0.18 

(0.144) 

−0.29 

(0.019) 

−0.33 

(0.008) 

−0.19 

(0.139) 

−0.16 

(0.202) 

−0.08 

(0.510) 

0.06 

(0.616) 

−0.02 

(0.896) 

−0.06 

(0.641) 

DGA & 

PVother 

−0.10 

(0.405) 

−0.003 

(0.982) 

0.07 

(0.559) 

0.07 

(0.544) 

−0.15 

(0.211) 

−0.13 

(0.291) 

−0.24 

(0.041) 

−0.003 

(0.980) 

0.06 

(0.609) 

DGB & 

PVother 

0.09 

(0.452) 

0.06 

(0.641) 

0.11 

(0.375) 

0.19 

(0.125) 

−0.11 

(0.376) 

−0.11 

(0.353) 

−0.25 

(0.039) 

−0.04 

(0.772) 

0.22 

(0.064) 

UGA & 

PVother 

0.13 

(0.293) 

0.08 

(0.523) 

−0.06 

(0.618) 

0.17 

(0.169) 

0.25 

(0.042) 

0.31 

(0.010) 

0.20 

(0.113) 

0.28 

(0.022) 

0.18 

(0.151) 

UGB & 

PVother 

−0.11 

(0.403) 

−0.22 

(0.092) 

−0.30 

(0.019) 

−0.15 

(0.247) 

−0.16 

(0.229) 

−0.12 

(0.346) 

−0.027 

(0.836) 

−0.04 

(0.787) 

−0.15 

(0.265) 

Note: Spearman rank correlation (p-value); correlations with p<0.01 highlighted green.  
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Tables 4 and 5 give an analysis of the kindness questions.  

Table 4. Average kindness levels of equal distributions 

   Setting 

  SP# 4000 3802 3505 3010 2020 1030 0535 0238 0040 

DGA 

 

Average 

Obs 

6.66 

77 

−1.53 

77 

−0.84 

77 

−0.12 

77 

1.97 

77 

6.19 

77 

4.35 

77 

4.79 

77 

4.14 

77 

1.56 

77 

DGB 

 

Average 

Obs 

7.09 

77 

−1.82 

77 

−1.13 

77 

−0.52 

77 

1.19 

77 

6.19 

77 

4.56 

77 

4.69 

77 

4.55 

77 

2.55 

77 

UGA 

 

Average 

Obs 

7.40 

68 

0.87 

68 

0.59 

68 

1.63 

68 

2.71 

68 

6.68 

68 

5.31 

68 

4.59 

68 

5.25 

68 

1.76 

68 

UGB 

 

Average 

Obs 

6.38 

65 

−5.09 

65 

−4.00 

65 

−2.23 

65 

0.29 

65 

5.26 

65 

6.85 

65 

7.34 

65 

7.94 

65 

6.86 

65 
#SP denotes the standard dictator and ultimatum games  

 

Table 5. Friedman’s tests on equality of means of kindness scores between settings 

 DGA DGB UGA UGB 

All settings Q(8) = 89.858 

p < 0.001 

Q(8) = 121.317 

p < 0.001 

Q(8) = 83.937 

p < 0.001 

Q(8) = 285.842 

p < 0.001 

All excluding 

0040 & 4000 

Q(6) = 77.061 

p < 0.001 

Q(6) = 117.586 

p < 0.001 

Q(6) = 72.061 

p < 0.001 

Q(6) = 233.257 

p < 0.001 

3802, 3505, 3010 Q(2) = 33.762 

p < 0.001 

Q(2) = 44.395 

p < 0.001 

Q(2) = 15.327 

p < 0.001 

Q(2) = 77.372 

p < 0.001 

0238, 0535, 1030 Q(2) = 2.712 

p= 0.258 

Q(2) = 4.809 

p = 0.090 

Q(2) = 5.098 

p = 0.0782 

Q(2) = 53.470 

p <0.001 

Note: p < 0.05 highlighted. 
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Appendix C – Partially inconsistent responses 

This Appendix summarizes the responses of 9 subjects with partially inconsistent responses. 

The subjects are referred to as subjects SA, SB, SC, SD, SE, SF, SG, SH, and SI.  

 

Table 6. Time preferences – PV other 

Option A SA SB SC SD Option B 

Now 0 B B B B 40 in 12 weeks 

Now 2 B B B B 40 in 12 weeks 

Now 4 B B B B 40 in 12 weeks 

Now 6 B B B B 40 in 12 weeks 

Now 8 B B B B 40 in 12 weeks 

Now 10 B B B B 40 in 12 weeks 

Now 12 B B B A 40 in 12 weeks 

Now 14 B B A A 40 in 12 weeks 

Now 16 B A A A 40 in 12 weeks 

Now 18 B A A A 40 in 12 weeks 

Now 20 B A A A 40 in 12 weeks 

Now 22 B A B A 40 in 12 weeks 

Now 24 A A B A 40 in 12 weeks 

Now 26 B A B A 40 in 12 weeks 

Now 28 A A B A 40 in 12 weeks 

Now 30 A A B A 40 in 12 weeks 

Now 32 A A B A 40 in 12 weeks 

Now 34 A A B A 40 in 12 weeks 

Now 36 A A B A 40 in 12 weeks 

Now 38 A B B A 40 in 12 weeks 

Now 40 A A B B 40 in 12 weeks 

Present Value Deleted* 27 13 11 
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Table 7. Time preferences – PV self 

Option A SE Option B 

Now 0 B 40 in 12 weeks 

Now 2 B 40 in 12 weeks 

Now 4 B 40 in 12 weeks 

Now 6 B 40 in 12 weeks 

Now 8 B 40 in 12 weeks 

Now 10 B 40 in 12 weeks 

Now 12 B 40 in 12 weeks 

Now 14 B 40 in 12 weeks 

Now 16 A 40 in 12 weeks 

Now 18 A 40 in 12 weeks 

Now 20 A 40 in 12 weeks 

Now 22 B 40 in 12 weeks 

Now 24 B 40 in 12 weeks 

Now 26 A 40 in 12 weeks 

Now 28 A 40 in 12 weeks 

Now 30 A 40 in 12 weeks 

Now 32 A 40 in 12 weeks 

Now 34 A 40 in 12 weeks 

Now 36 A 40 in 12 weeks 

Now 38 A 40 in 12 weeks 

Now 40 A 40 in 12 weeks 

Present Value 19 
 

 

  



Weighting the Waiting: Intertemporal Social Preferences 

 

 

43 

 

Table 8. Standard Ultimatum Game Player B 

 

* Subjects SA and SF are deleted; SA because of inconsistencies in both time preference questions, SF due to being 

inconsistent for 3 or more ISP settings. 

** For the observations of subjects SF-SH, the pattern seems to be strong preference for equality, rejecting both if 

Player SA receives more (to a certain extent) and if Player SB receives more. 

 

 

  

Keep Offer SF** SG** SH** SI 

40 0 Reject Reject Reject Reject 

38 2 Reject Reject Reject Reject 

36 4 Reject Reject Reject Reject 

34 6 Reject Reject Reject Reject 

32 8 Reject Reject Reject Reject 

30 10 Reject Reject Reject Accept 

28 12 Reject Accept Reject Reject 

26 14 Accept Accept Reject Accept 

24 16 Accept Accept Reject Accept 

22 18 Accept Accept Accept Accept 

20 20 Accept Accept Accept Accept 

18 22 Accept Accept Accept Accept 

16 24 Accept Accept Reject Accept 

14 26 Accept Accept Reject Accept 

12 28 Accept Accept Reject Accept 

10 30 Accept Accept Reject Accept 

8 32 Reject Reject Reject Accept 

6 34 Reject Reject Reject Accept 

4 36 Reject Reject Reject Accept 

2 38 Reject Reject Reject Accept 

0 40 Reject Reject Reject Accept 

MAO Deleted* 12 18 12 
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Chapter 3 – Preferences for Investment in and Allocation of 

Additional Healthcare Capacity 
 

Based on: 

Merel van Hulsen, Kirsten Rohde, Job van Exel, Preferences for investment in and 

allocation of additional healthcare capacity, Social Science and Medicine; 2023, 115717, 

https://doi.org/10.1016/j.socscimed.2023.115717 
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Abstract 

Policy makers need to make decisions regarding the allocation of scarce healthcare 

resources. We study preferences for investment in additional healthcare capacity and 

allocation between two regions, focusing on reducing waiting time for elective surgery for 

a physical health problem. We elicit preferences from a societal and an individual 

perspective, with unequal initial waiting times between the two regions. In an online survey, 

1,039 respondents were randomly assigned to one of three versions of the experiment: (1) a 

social planner perspective, placing respondents in the role of a policy maker; (2) individual 

perspective where the respondent’s own region was better off regarding initial waiting times; 

(3) individual perspective where the individual’s own region was worse off regarding initial 

waiting times. Respondents were asked to rank the status quo and five scenarios where the 

investment in additional capacity led to different distributions of shorter waiting times 

between regions. For all allocations we presented both the reduction in waiting time and the 

resulting final waiting time for both regions. We find that in version 1 of the experiment, 

preferences were in line with inequality aversion and Rawlsian preferences regarding final 

waiting time. In version 3, similar preferences were found, although here they also align 

with individualistic preferences. In version 2, preferences were more heterogeneous, with 

both individualistic and egalitarian preferences present. Concluding, individualistic and 

egalitarian preferences mostly concerned final waiting time. We therefore recommend 

policy makers to focus on the effect on final waiting time instead of the reduction of waiting 

time.  

Keywords: Resource allocation, priority setting, waiting lists, public preferences, efficiency, 

equity 
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3.1 Introduction 

Healthcare systems worldwide face limited budgets and, therefore, decisions need to be 

made about the optimal allocation of the available funds. In this context, inquiring after 

societal preferences for allocation is not uncommon (e.g. Benning & Dellaert, 2013; Bishai 

& Lang, 2000; Borges, Reis & Anjos, 2007; Kolasa & Lewandowski, 2015; Reckers-Droog, 

van Exel & Brouwer, 2021; van Exel et al., 2015), because when decisions are aligned with 

societal preferences, they may receive more support from the public.  

In this study, we focus on societal and individual preferences for investment in and allocation 

of additional capacity for elective surgery for a physical health problem, reducing waiting 

time for surgery. It is well-known that public support for policies concerning allocations of 

healthcare resources, depends on perceived equality or fairness of the allocations. In 

particular, a policy that provides additional health care resources may receive little support 

if the allocation of resources is perceived not to be fair. Benning and Dellaert (2013), for 

instance, found low support for out-of-pocket paying for priority when treatment would take 

place during regular working hours. Giving one person priority during regular working hours 

would entail delaying the treatment of another person, which could be perceived as unfair. 

Paying for priority was more acceptable when treatment would take place outside regular 

working hours, thereby avoiding further delays for other people. However, whether it is 

desirable to allow companies to pay for use of surgery capacity outside of normal operating 

hours to reduce waiting time for their employees in need of elective surgery has also been 

contested. This would be beneficial for companies, as productivity losses would be reduced, 

and to both employees and non-employees waiting for surgery, as their waiting times would 

be reduced, albeit unequally (Brouwer, Schut & Rutten, 1996).  

Our study adds to the existing literature by investigating how preferences for allocation of 

additional healthcare resources depend on the perspective taken and on the initial allocation 

of health care resources. The setting we consider is elective surgery for a physical health 

problem. The initial allocation of waiting time for surgery between regions in a country, 

before the additional capacity becoming available, can be unequal. A patient in one region 

may have to wait longer for surgery than a patient in another region. Once it is decided to 

make additional capacity available, the question is how to allocate it between regions. On 

the one hand, equality in final waiting time for both patients in different regions of the 

country requires allocating a larger reduction in waiting time to regions with longer initial 

waiting times. On the other hand, equality in reduction of waiting time will not change the 

difference in final waiting time between regions. In our survey, we present both the reduction 

in waiting time and final waiting time across regions. In the experiment, we consider three 

different versions of the experiment each taking a different perspective: (1) a social planner 

version, which puts respondents in the role of a policy maker; (2) an individual version where 

the respondent’s own region is better off in terms of initial waiting times; and (3) an 
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individual version where the individual’s own region is worse off in terms of initial waiting 

times. In version 1, altruistic motives are expected to play a more important role, while in 

versions 2 and 3, selfish motives are expected to play a more important role. The results will 

shed light on whether respondents consider equality in final waiting time or equality in 

reduction of waiting time to be more important, depending on perspective and initial 

allocation of waiting time.  

3.2 Methods 

3.2.1 Survey design and sample 

For this study, we developed a survey that was distributed online by survey sampling 

company Dynata. Respondents were quota-sampled on gender, age and level of education 

such that the sample is representative of the adult population of the Netherlands between 30 

to 60 years old. We chose to focus on respondents in this age range since for them the 

opportunity costs of waiting for surgery are expected to be the largest, given the potential 

combination of work and family responsibilities, social life and possibly also voluntary work 

or informal care. In order to provide high quality data, Dynata performs several data quality 

checks before delivering the data. These include checks for straightlining, speeding and 

giving meaningful answers to open-ended questions.  

At the beginning of the survey, respondents were given information about the purpose of the 

study and were instructed that their participation was voluntary and anonymous to the 

researchers and that they could terminate their participation at any time. After providing 

informed consent, respondents were directed to the online survey, which started with 

questions about age (open ended, for analysis categorized into: 30-39 years; 40-49 years; 

50-59 years), gender (male; female; other) and level of education (seven common education 

levels, for analysis categorized into: low; middle; high), for the quota sampling, followed by 

questions about employment status, household income (in terms of ability to make ends 

meet) and health. For employment status, respondents could select one of six categories: 

fulltime; part-time; retired or unable to work; student; unemployed/job-seeker; housekeeper. 

For analysis, the answers were categorized into a binary variable for being employed: yes 

(for fulltime or part-time employed); no. For income, we asked whether the household was 

able to make ends meet, with four answering categories: with great difficulty; with some 

difficulty; fairly easily; easily.  

Finally, since we presented respondents a hypothetical health scenario based on the EQ-5D-

5L measure, which distinguishes five dimensions of health (i.e., mobility, self-care, usual 

activities, pain/discomfort and anxiety/depression) on which respondents can indicate their 

current level of health problems (i.e., no, slight, moderate, severe or extreme) (EuroQol 

Research Foundation, 2019). We also asked the respondents to report their actual health state 

using the EQ-5D-5L and computed their health utility score using the EQ-5D-5L tariff for 
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the Netherlands (Versteegh et al., 2016). The scores on the five dimensions can be converted 

to a health utility score on a scale from 0 (corresponding to ‘dead’) to 1 (corresponding to 

‘perfect health’), with negative utility values for health states considered worse than being 

dead (Versteegh et al., 2016).  

3.2.2 Setting 

For the main part of the survey, we asked respondents to imagine that following a fall they 

were in the health state described in Table 1 (described using the dimensions and levels of 

the EQ-5D-5L measure), that is, experiencing severe problems with mobility, moderate 

problems with usual activities and slight pain or discomfort (and no problems with self-care 

and anxiety or depression). This health state corresponds to an EQ-5D-5L utility of 0.634. 

Next, respondents were informed that they could undergo minor surgery that would relieve 

them of the health problems resulting from the fall and improve their health state to perfect 

health (also based on EQ-5D-5L; see Table 1). The health gain from undergoing surgery, 

therefore, was equal to 0.366 on the EQ-5D-5L scale. 

Table 1. Health states presented to respondents. 

Dimension After fall After surgery 

Mobility  Severe problems in walking about No problems in walking about 

Self-care No problems in washing or cleaning 

oneself 

No problems in washing or cleaning 

oneself 

Usual activities Moderate problems doing one’s usual 

activities 

No problems doing one’s usual 

activities 

Pain/discomfort Slight pain or discomfort No pain or discomfort 

Anxiety/depression Not anxious or depressed Not anxious or depressed 

 

They were also informed that this surgery was provided by hospitals in two regions in the 

country, Region A and Region B, and that in both regions there were about 100,000 patients 

in need of this surgery. Current hospital capacity to perform this surgery differed between 

regions, resulting in different waiting times for surgery, that is, 12 weeks in Region A and 

18 weeks in Region B. Moreover, they were told that patients can have the surgery only in 

their own region.  

In total, 1,019 respondents completed the survey. These respondents were randomly 

assigned to one of three versions of the experiment: (1) Social Planner version, in which 

respondents were asked to imagine they were a policy maker at the national level, thus for 

both Regions A and Region B; (2) Region A version, in which respondents were asked to 

imagine that they lived in the region that initially had the shortest waiting time (Region A); 

and (3) Region B version, in which respondents were asked to imagine that they lived in the 

region that initially had the longest waiting time (Region B). In the Social Planner version 
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altruistic motives are expected to play a more important role, while in the Region A and 

Region B versions selfish motives are expected to play a more important role.  

3.2.3 Policy scenarios 

After respondents were informed about the setting and were assigned to one of the three 

versions of the experiment, we explained that it would be possible to create additional 

surgery capacity in the country that would lead to an average waiting time reduction of 

twelve weeks in total across the two regions. Respondents were first asked for their 

willingness to contribute financially to creating this additional capacity. Next, they were 

asked how, according to them, this total of twelve weeks should be distributed over the two 

regions in the country by ranking six possible scenarios. One of these scenarios concerned 

the status quo, meaning no investment in additional capacity (S0; see Table 2). The five 

other scenarios concerned different distributions of the total waiting time reduction of 12 

weeks between Region A and Region B following investment in additional capacity (S1 to 

S5).  

Respondents were told that the investment in additional capacity was temporary and would 

be financed by increasing the mandatory health insurance premium for a period of one year. 

We chose this payment vehicle since health insurance is mandatory for all adults in the 

Netherlands, meaning that the increase in health insurance premium would be equal for 

everyone and for respondents also a realistic way to implement and fund additional 

healthcare capacity.  

First, respondents were asked to rank the six scenarios presented in Table 2 in order of 

preference. An advantage of using such a ranking task, compared to, for instance, binary 

choices, is that this allowed us to enforce transitivity. In the Region A and Region B versions 

of the experiment the regions were (re)labelled such that their own region would be called 

‘Region A’ and the other region would be called ‘Region B’. In the remainder of this paper, 

though, we adhere the labelling as in Table 2, irrespective of the version of the experiment. 

For example, when discussing the waiting time of Region A in the Region B version of the 

experiment for S5, we refer to the reduction of 2 weeks in waiting time resulting in a final 

waiting time of 10 weeks. 

Respondents who ranked the status quo (S0) as their most preferred option, were given an 

additional open-ended question asking to explain why they preferred the status quo to 

investment in reduction of waiting time. 

Scenario 1 (S1) leads to an equal final waiting time in both regions, resulting from an 

unequal reduction in waiting time. Scenario 2 (S2) concerns an equal reduction in waiting 

time in both regions, resulting in unequal final waiting times. Scenarios 3 (S3) and 4 (S4) 

both concern an unequal reduction in waiting time of 4 weeks in one region and 8 weeks in 

the other, which results in a more equal final waiting time in Scenario 3 (S3) than Scenario 
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4 (S4). Finally, Scenario 5 (S5) concerns the largest unequal reduction in waiting time and 

is the only scenario with a shorter final waiting time for the region that was initially worse 

off (Region B) than for the region that was initially better off (Region A). Overall, S4 results 

in the largest difference in final waiting time between regions. S3 and S5 both result in a 

difference of 2 weeks in final waiting time but reversed between regions.  

Table 2. Different scenarios for the Social Planner and Region A versions of the experiment. 

Scenario Reduction in waiting time Final waiting time 

 Region A Region B Region A Region B 

S0 (status quo) − 0 − 0 12 18 

S1 − 3 − 9 9 9 

S2 − 6 − 6 6 12 

S3 − 4 − 8 8 10 

S4 − 8 − 4 4 14 

S5 − 2 − 10 10 8 

 

For the ranking of all scenarios, except the status quo, we have the following predictions. If 

a respondent’s preferences are driven purely by inequality aversion concerning final waiting 

time, we would predict S1 ≻ S3 ~ S5 ≻ S2 ≻ S4. If a respondent’s preferences are driven 

purely by inequality aversion concerning reduction in waiting time, we would predict S2 ≻ 

S3 ~ S4 ≻ S1 ≻ S5. If a respondent’s preferences are driven purely by reduction or final 

waiting time in Region A, we would predict S4 ≻ S2 ≻ S3 ≻ S1 ≻ S5. If a respondent’s 

preferences are driven purely by reduction or final waiting time in Region B, we would 

predict S5 ≻ S1 ≻ S3 ≻ S2 ≻ S4. 

3.2.4 Desirability and importance  

The ranking task asked respondents to reveal their preferences over the scenarios. Next, we 

measured the strength of these preferences by asking respondents to rate how desirable each 

scenario was on a 5-point Likert-scale ranging from very undesirable (1) to very desirable 

(5), with the scenarios presented in the order from their most preferred to their least preferred 

scenario.  

As a follow-up question, for the Region A and Region B versions of the experiment [Social 

Planner version of the experiment] we asked respondents to indicate how much they took 

the following seven aspects into account when rating the desirability of the scenarios in the 

previous question, using a scale from very unimportant (1) to very important (5): 1) by how 

much the waiting time in their own region [Region A] was shortened; 2) by how much the 

waiting time in the other region [Region B] was shortened; 3) how long the final waiting 

time was in their own region [Region A]; 4) how long the final waiting time was in the other 

region [Region B]; 5) whether the reduction of waiting time was equal for both regions; 6) 

whether the final waiting time was equal in both regions; 7) that the health insurance 
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premium would not increase. We also added an open text option so that respondents could 

add other aspects that were important for them when rating the desirability of the six 

scenarios. Finally, respondents who did not rank the status quo (S0) first were asked for their 

willingness to pay for implementing for implementing their preferred scenario. These results 

are not presented here. 

3.2.5 Ethical approval 

This study was approved by the Internal Review Board of the Erasmus School of Economics 

(ESE IRB-NE application ETH2021-0136). Respondents could only start the survey after 

providing informed consent.  

3.3 Results 

3.3.1 Study Sample 

In total, 1,039 respondents completed the survey. Respondents were randomly allocated to 

one of the three versions of the experiment: 348 respondents (33.5%) to the Social Planner 

version, 345 (33.2%) to the Region A version, and 346 (33.3%) to the Region B version. 

Table 3 shows the demographic characteristics of the sample, per version and in total. The 

final column shows the reference values from the national population aged 30 to 60 years 

used for the quota sampling. Using Fisher’s exact test for the categorical variables and 

ANOVA for the continuous variables, we found no significant differences between versions 

except for education level and the mobility domain of the EQ-5D-5L. Compared to 

respondents in the Social Planner and Region A versions, those in the Region B version 

reported significantly lower education level (Fisher’s exact = 0.008) and less often problems 

with mobility (Fisher’s exact = 0.038). The total sample is not significantly different from 

the reference values of the national population aged 30 to 60 years in terms of age and 

gender, although it is significantly higher educated. 

3.3.2 Overall preferences 

Social Planner version 

In the Social Planner version, the average rankings of the scenarios suggest the following 

preferences: S1 ≻ S3 ≻ S2 ≻ S5 ≻ S4 ≻ S0 (see Figure 1). To see whether preferences 

between pairs were strict (i.e., majority prefers one scenario over the other) or whether 

respondents were indifferent between a subsequent pair of scenarios, we performed binomial 

tests for each subsequent pair of scenarios (i.e., S1 and S3, S3 and S2, S2 and S5, S5 and S4, 

and S4 and S0). As Table 4 shows, all pairwise comparisons were significant at a 1% level, 

except for S2 and S5. This suggests that the majority preference is as follows: S1 ≻ S3 ≻ S2 

~ S5 ≻ S4 ≻ S0. When ignoring the status quo (S0) and the scenario that involves a rank 

reversal (S5), we have S1 ≻ S3 ≻ S2 ≻ S4. This preference is consistent with inequality 
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aversion concerning final waiting time as well as a preference for improving waiting times 

in Region B. The latter would be consistent with Rawlsian preferences, where the social 

planner seeks to improve the position of the worst off. Interestingly, these preferences are 

not consistent with inequality aversion concerning reduction in waiting time. 

Confirming the preferences revealed by the ranking task, the different scenarios were not 

rated equally desirable in the rating task (Friedman test, Q(5) = 124.21, p < 0.001; see 

Appendix A, Table 1). On average, S1 was rated as the most desirable scenario (with a mean 

score of 3.39 on a scale from 1 to 5) and S0 as the least desirable (mean score 2.71). The 

average order of desirability was consistent with the overall preference ranking of the 

scenarios. 

 

Figure 1. Distribution of preferences in Social Planner version of the experiment including average 

ranking score per scenario, ordered by average ranking score (note: 1/first = most preferred, 6/last = 

least preferred). 
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Table 3. Demographic characteristics per version of the experiment, in total and reference values for 

the population of The Netherlands. 

Demographic characteristics  Version  Total  Reference 
values 

National 

population 
aged 30 to 60 
years1 

 Social 
Planner 

Region A Region B   

  N (%) N (%) N (%) N (%) % 

Age 30-39 97 (27.9) 119 (34.5) 103 (29.8) 319 (30.7) 30.1 

 40-49 113 (33.5) 100 (29.0) 116 (33.5) 329 (31.7) 35.7 
 50-60 138 (39.7) 126 (36.5) 127 (36.7) 391 (37.6) 34.2 

 Average 45.8 45.0 45.4 45.4 - 

Gender Female 175 (50.3) 184 (53.3) 175 (50.6) 534 (51.4) 49.7 
 Male 173 (49.7) 161 (46.7) 169 (48.8) 503 (48.4) 50.3 

 Other - - 2 (0.6) 2 (0.2) - 

Education level* Low 99 (28.5) 76 (22.0) 120 (34.7) 295 (28.4) 34.3 
 Medium 154 (44.3) 167 (48.4) 139 (40.2) 460 (44.3) 42.1 

 High 95 (27.3) 102 (29.6) 87 (25.1) 284 (27.3) 23.6 

 

Employed No 97 (27.9) 96 (27.8) 91 (26.3) 284 (27.3) - 

 Yes 251 (72.1) 249 (72.2) 255 (73.7) 755 (72.7) - 

Make ends meet With some/a lot of 
effort 

178 (51.1) 169 (49.0) 170 (49.1) 517 (49.8) - 

 (Somewhat) easily 170 (48.9) 176 (51.0) 176 (50.9) 522 (50.2) - 
EQ-5D-5L (% with non-perfect health)   

 Mobility* 36.8% 31.9% 24.3% 29.4% - 

 Self-Care 13.5% 15.4% 11.6% 13.5% - 

 Usual Activities 36.8% 37.1% 29.5% 34.5% - 

 Pain/Discomfort 54.3% 58.8% 50.9% 54.7% - 

 Anxiety/Depression 36.8% 44.1% 41.3% 40.7% - 

EQ-5D-5L utility 0.81 0.79 0.82 0.81 - 

*Significantly different across versions according to Fisher’s exact test. 1 source = Dynata. 
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Table 4. Pairwise comparison of the ranking of scenarios ordered by average preference ranking. 

 Version 

Pairs Social Planner Region A Region B 

 Scenarios Proportion Scenarios Proportion Scenarios  Proportion 

1st > 2nd S1 > S3 0.57*** S3 > S2 0.47 S1 > S5 0.54 

2nd > 3rd S3 > S2 0.57*** S2 > S1 0.53 S5 > S3 0.58*** 

3rd > 4th S2 > S5 0.51 S1 > S4 0.47 S3 > S2 0.60*** 

4th > 5th S5 > S4 0.57*** S4 > S5 0.57*** S2 > S4 0.64*** 

5th > 6th S4 > S0 0.57*** S5 > S0 0.61*** S4 > S0 0.60*** 

*** p < 0.001, ** p<0.01, * p < 0.05. 

Region A version 

In the Region A version of the experiment, the average rankings of the scenarios suggest the 

following preferences: S3 ≻ S2 ≻ S1 ≻ S4 ≻ S5 ≻ S0 (see Figure 2). The binomial tests for 

the subsequent pairs of scenarios showed that only S4 ≻ S5 and S5 ≻ S0 were significant at 

1% level (see Table 4). This suggests that the majority preference is S3 ~ S2 ~ S1 ~ S4 ≻ 

S5 ≻ S0. The indifference between the first four scenarios could be due to respondents 

indeed being indifferent between these scenarios but could also be due to heterogeneity in 

preferences within the sample.  

 

Figure 2. Distribution of preferences in Region A version of the experiment including average ranking 

score per scenario, ordered by ranking score (note: 1 = most preferred, 6 = least preferred). 
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The different scenarios were rated significantly differently in terms of desirability (Friedman 

test, Q(5) = 80.14, p < 0.001; see Appendix B, Table 3). Similar to the Social Planner version, 

but unlike the average preference of the Region A version, S1 was rated as most desirable 

on average (mean = 3.38), whereas S0 was rated as least desirable (mean = 2.79). Except for 

S1 being rated as more desirable than the other scenarios, the order in terms of average 

desirability rating was in line with the average rankings.  

Region B version 

In the Region B version of the experiment, the average rankings of the scenarios suggest the 

following preference: S1 ≻ S5 ≻ S3 ≻ S2 ≻ S4 ≻ S0 (see Figure 3). The binomial tests for 

each subsequent pair of scenarios showed that the pairwise comparison was significant at a 

1% level for all pairs, except for S1 and S5 (see Table 4), which suggest that the majority 

preference is as follows: S1 ~ S5 ≻ S3 ≻ S2 ≻ S4 ≻ S0. When ignoring the status quo (S0) 

and the scenario that involves a rank reversal (S5), as in the Social Planner version we have 

S1 ≻ S3 ≻ S2 ≻ S4. These preferences are consistent with inequality aversion concerning 

final waiting time as well as a preference for improving waiting times in Region B. The latter 

would still be consistent with Rawlsian preferences, but in this version of the experiment 

also with purely selfish preferences.  

 

 

Figure 3. Distribution of preferences in the Region B version of the experiment including average 

ranking score per scenario, ordered by ranking score (note: 1 = most preferred, 6 = least preferred). 
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average (mean = 3.45), whereas S0 was rated as least desirable (mean = 2.76). The order in 

terms of average rating of desirability was completely in line with the average preference 

ranking. 

Comparing the three versions 

Comparing the preference rankings between the three versions of the experiment, S1 was 

less preferred in the Region A version than in the Region B and Social Planner versions. 

This could be due to S1 having a larger final waiting time for Region A as compared to S2, 

S3, and S4. In the Region A version, reducing inequalities in final waiting time comes at 

larger individual costs to the decision makers themselves (i.e., difference of 5 weeks between 

the most selfish (S4) and the most equal (S1) scenario in terms of final waiting time) than in 

the Region B version (i.e., difference of 1 week between the most selfish (S5) and the most 

equal (S1) scenario in terms of final waiting time). 

In all versions, the scenario representing the status quo (S0) was ranked lowest on average. 

More specifically, this was the least preferred scenario for 39.1% to 41.1% of the 

respondents in the three versions of the experiment. On the other hand, a substantial 

proportion of the respondents ranked S0 over all other scenarios (18.0% to 21.8%). Analysis 

of their explanations for ranking S0 first showed that these respondents either were not 

willing to pay (28.8%) or not able to pay (16.6%) additional health insurance premium. For 

another 17.6% of the respondents, it was not clear from their explanation whether they were 

not willing or not able to pay more. The remainder of the respondents who preferred the 

status quo (37.1%) either gave a different reason than willingness or ability to pay (e.g., the 

government or the hospital should pay, additional funding was not necessary or fair, 

proposed a different solution), or did not give a clear reason why they did not want to 

contribute to investing in additional capacity. 

The scenario involving a rank reversal of regions in terms of final waiting time (S5) was 

preferred more in the Region B version than in the other two versions. This suggests that, 

while decision makers may generally want to avoid rank reversals, they become acceptable 

when they favour the decision makers themselves. However, this scenario also involves the 

largest difference in reduction of waiting time, which could also explain why it was less 

preferred. 

All in all, these results suggest that the majority of respondents chose in line with inequality 

aversion concerning final waiting time or with Rawlsian preferences, but that these 

preferences become less pronounced when selfish motives interfere. Interestingly, when 

presenting information on both reduction in waiting time and final waiting time, majority 

preferences thus seem to be governed by final waiting time. This is confirmed by the 

importance respondents indicated several aspects to have when rating the desirability of the 

scenarios. In the social planner version, “equal final waiting time” was considered most 

important, followed by “final waiting time Region B” and “final waiting time Region A”. 
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Least importance was given to the aspects related to reductions of final waiting time (see 

Figure 4). In the Region A and Region B versions of the experiment, final waiting time 

aspects were also always rated more important than reduction in waiting time aspects, 

including “final waiting time own region” being more important than “reduction of waiting 

time in own region” (see Appendix B and C, Figures 2 and 4, respectively). 

 

Figure 4. Importance of aspects for desirability rating of scenarios in Social Planner version of the 

experiment ordered by average importance scores. 
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Calinski/Harabasz pseudo-F decreased most between three (94.40) and four (86.18) clusters, 

the latter was chosen as the initial clustering solution (i to iv in Figure 5), with the ranking 

of S0 as a striking difference between the left and right arm of the dendrogram. For the 

interpretation of these clusters, comparable to the overall preferences discussed before, we 

inspect the average preference for each scenario within a cluster. Here, the scenarios ranked 

at the outer ends of each cluster are the most relevant, as they are most important in defining 

the clusters. Focusing on these specific scenarios, three of the four clusters had a meaningful 

interpretation (see Figure 5): i) preference for investing in additional capacity (S0 ranked 

lowest) and inequality aversion for final waiting time (S1 and S3 ranked highest, S4 ranked 

low) (N=122; 35,1% of the sample); iii) preference for the status quo (S0 ranked highest) 

and inequality aversion for final waiting time when investing in additional capacity (S1 

ranked high, S2 and S4 ranked lowest) (N=74; 21,3%); iv) preference for the status quo (S0 

ranked highest) with inequality seeking for final waiting time when investing in additional 

capacity (S2 ranked high, S1 and S3 ranked lowest) (N=39; 11,2%). By ranking the status 

quo (S0) last, cluster ii shows a preference for investing in additional capacity, but otherwise 

the preference ordering over scenarios did not have a meaningful interpretation. However, 

when moving from a four to a five clusters solution, cluster ii splits into two sub-clusters 

(see Figure 5) that do have a more clear interpretation: iia) preference for additional capacity 

(S0 ranked lowest) and highest reduction in waiting time for Region B (S3 and S5 ranked 

highest) (N=41; 11,8%); iib) preference for additional capacity (S0 ranked lowest) and 

highest reduction in waiting time and thus lowest final waiting time for Region A (S2 and 

S4 ranked highest, S5 ranked low) (N=72; 20,7%). Therefore, we selected five clusters as 

the final solution for the data of the Social Planner version of the experiment.  

 

Figure 5. Cluster dendrogram for the Social Planner version of the experiment. Note: ordering of the 

scenarios within a cluster was based on average preferences for each scenario within that cluster. The 

scenarios that distinguish most strongly between the two clusters at each lever are underlined. 

Looking at the desirability of the scenarios at the level of these five clusters, respondents in 

clusters iia and iv did not rate the desirability of the scenarios (based on Likert-scale scores) 

differently (Q(5) = 6.17, p = 0.291 & Q(5) = 7.52, p = 0.185, respectively; see Appendix D, 

Table 7). This means that, for example, in cluster iia the scenarios did not have significantly 

different average desirability ratings, and thus scenarios were seen as equally desirable. 
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Respondents in clusters i, iib, and iii did rate the desirability of the scenarios differently 

(Q(5)= 192.63, p < 0.001; Q(5)= 52.90, p < 0.001; Q(5) = 21.95. p < 0.001, respectively) 

and thus deemed some scenarios as more desirable than others. Generally, these desirability 

ratings were in line with the ranking preferences in the clusters. For example, cluster i had 

an average desirability rating which ranked as follows: S1 > S3 > S2 > S5 > S4 > S0, which 

is the same as the average preference ranking of S1 ≻ S3 ≻ S2 ≻ S5 ≻ S4 ≻ S0. 

Looking at the importance respondents assigned to the seven aspects when evaluating the 

desirability of the scenarios, respondents in clusters i and iii rated the aspects significantly 

differently from each other (Q(6) = 29.41, p < 0.001 & Q(6) = 27.12 , p < 0.001, 

respectively). The importance ratings for the aspects were in line with the preference ranking 

of the scenarios in these two clusters. For example, cluster i deemed “equal final waiting 

time” as most important and this is in line with the preference for investing in additional 

capacity and inequality aversion for final waiting time. A more detailed discussion of the 

cluster-level desirability and importance rating is provided in Appendix D. 

Region A version 

Figure 6 shows the main results of the cluster analysis for the Region A version of the 

experiment (for the complete dendrogram, see Appendix B, Figure 3). The 

Calinski/Harabasz pseudo-F decreased most between three (92.32) and four (83.81) clusters. 

Similar to the Social Planner version, there are two clusters that on average ranked S0 last (i 

and ii), and two clusters that on average ranked S0 first (iii and iv) (see Figure 6). Focusing 

on the scenarios ranked at the extreme ends of the clusters, from the two clusters that ranked 

S0 last and thus prefer investing in additional capacity, cluster ii (28.4%) seems to be 

inequality averse in final waiting time (S3 and S1 ranked high, S2 and S4 ranked low) and 

cluster i (39.7%) is completely in line with least to most final waiting time (and thus most 

to least reduction of waiting time) for Region A. From the two clusters that ranked S0 first 

and thus prefer not to invest in additional capacity, cluster iv (14.8%) is inequality averse in 

final waiting time (S1 and S5 ranked high, S4 ranked lowest) and cluster iii (17.1%) is more 

difficult to interpret but could be seen as a combination of inequality seeking for waiting 

time reduction (S4, S3, S2) as well as for final (S2, S5, S1) waiting time. In comparison with 

the Social Planner version, there does not seem to be a cluster that prefers waiting time 

reductions for Region B (Rawlsian preferences). 
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Figure 6. Cluster dendrogram for the Region A version of the experiment. Note: ordering of the 

scenarios within a cluster was based on average preferences for each scenario within that cluster. The 

scenarios that distinguish most strongly between the two clusters at each lever are underlined. 

 

When looking at the average desirability rating within clusters, the Friedman tests shows 

that only the two clusters that ranked the status quo (S0) last (clusters i & ii) differentiated 

in desirability rating of the scenarios. Overall, the average desirability rating of the scenarios 

in these clusters is in line with the preference ranking of the scenarios. Looking at the 

importance respondents assigned to the seven aspects when evaluating the desirability of the 

scenarios, all four clusters rated the importance of the aspects differently and in line with the 

preference ranking of the scenarios within the cluster (for more detail, see Appendix D).  

Region B version 

Figure 7 shows the main results of the cluster analysis for the Region B version of the 

experiment (for the complete dendrogram, see Appendix C, Figure 5). For this version, the 

Calinski/Harabasz pseudo-F decreased most between two (108.58) and three (83.85) 

clusters. In the three-clusters solution, clusters i (20.5%) and ii (22.0%) preferred the status 

quo by on average ranking S0 over all other scenarios, while cluster iii (57.5%) preferred 

investing in additional capacity by ranking S0 last. Further, cluster i has a preference for 

highest waiting time reductions and lowest final waiting time in Region A (the other region) 

(S4 ranked high, S3 and S5 ranked lowest), cluster ii has inequality aversion for final waiting 

time (S1 ranked high, S2 and S4 ranked lowest) and cluster iii prefers waiting time 

reductions and lowest final waiting time in Region B (their own region) (S1 and S5 ranked 

highest, S4 ranked low), part of which could also be explained by inequality aversion for 

final waiting times. 

When looking at the average desirability rating within clusters, the Friedman tests shows 

that only the cluster that ranked the status quo (S0) last (clusters iii) differentiated in 

desirability rating of the scenarios (Q(5) = 220.46, p < 0.001). Overall, the average 

desirability rating of the scenario in this cluster is in line with the preference ranking of the 

scenarios, with an average desirability rating of S1 > S5 > S3 > S2 > S4 > S0. Looking at 

the importance respondents assigned to the seven aspects when evaluating the desirability 
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of the scenarios, all three clusters rated the importance of the aspects differently. However, 

the importance given to the aspects is not completely in line with the preference ranking of 

the scenarios within the cluster (for more detail, see Appendix D). 

Table 5. Overview classification clusters in different versions of the experiment. Between brackets the 

alternative explanation of cluster iii in the Region B version of the experiment. 

Preference for 

additional 

capacity 

Preference classification Version 

Social 

Planner 

Region 

A 

Region 

B 

Yes Inequality aversion final waiting time i ii (iii) 

 Improving Region B (or Rawlsian 

preferences) 

iia  iii 

 Improving Region A iib i  

No Inequality aversion final waiting time iii iv ii 

 Inequality seeking final waiting time iv   

 Inequality seeking final and reduction 

waiting time 

 iii  

 Improving Region A   i 

 

3.4 Discussion 

The aim of this paper was to investigate preferences for investment in and allocation of 

additional capacity for elective surgery for a physical health problem. We asked a sample 

from the population of the Netherlands aged 30 to 60 years to rank six scenarios of which 

one represented the status quo (S0) and five concerned an additional investment in healthcare 

capacity leading to shorter waiting times for surgery. The preferences for allocating this 

additional capacity were investigated using three versions of the experiment: (1) the Social 

Planner version; (2) the Region A version, where respondents live in the region that is better 

 

Figure 7. Cluster dendrogram for the Region B version of the experiment. Note: ordering of the 

scenarios within a cluster was based on average preferences for each scenario within that cluster. The 

scenarios that distinguish most strongly between the two clusters at each lever are underlined. 
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off in terms of initial waiting time; (3) the Region B version, where respondents live in the 

region that is worse off in terms of initial waiting times. 

Pairwise comparison of the average preferences within each version showed that on average, 

the scenario with an equal final waiting time between regions (S1) was most preferred, 

although this preference was not strict in the Region A and Region B versions of the 

experiment. In these versions, we find that the more selfish scenarios (S2, S3 and S4 for the 

Region A version and S5 for the Region B version) are on average equally preferred to the 

scenario that generates equal final waiting time (S1). In the Region A and the Region B 

versions of the experiment, selfish preferences thus seem to interfere with altruistic 

preferences. More specifically, the indifference suggests that there might be a trade-off 

between being inequality averse in terms of final waiting time and being selfish. All in all, 

these results suggest that the majority of respondents choose in line with inequality aversion 

concerning final waiting time or with Rawlsian preferences, but that these preferences 

become less pronounced when selfish motives interfere. From the clustering analysis, it 

becomes apparent that multiple strategies are used in answering the questions. These 

strategies were in line with either selfish preferences or preferences for one region, inequality 

aversion or inequality seeking.  

Another interesting finding of our research is that when showing both reduction of waiting 

time and final waiting time, most emphasis seems to be put on the final waiting time and not 

the reduction in waiting time. Overall, fairness concerns also seem to matter, but mostly 

fairness in final waiting time, which could be seen as outcome fairness. The finding that 

fairness matters is not surprising. Social justice research has indicated that fairness (in 

particular procedural fairness) is an important predictor of attitudes (e.g., Brockner, Chen, 

Mannix, Leung, & Skarlicki, 2000; Grover, 1991; Konovsky & Cropanzano, 1991; Simons 

& Roberson, 2003; Tuch & Hughes, 1996) and that equity considerations are important for 

the public when deciding about allocation of healthcare resources (e.g., Van Exel et al. 

2015). Nevertheless, our finding that choices mainly seem to be driven more by outcome 

fairness (final waiting time) than by procedural fairness (reduction in waiting time) is 

surprising. From a policy perspective, this means that when communicating both reduction 

and final waiting time is too much, it is best to only communicate the effects in terms of 

final waiting time as this is what people seem to care about more.  

A number of limitations of this study need to be mentioned. First of all, the nature of this 

study and the methods used are exploratory. Foremost, considering the technique applied, 

rerunning the clustering analysis might lead to slightly different clusters or cluster sizes. To 

confirm this, we repeated the cluster analysis several times. We found that for our data the 

cluster sizes differed between analyses, but that the interpretation of the clusters remained 

largely similar. 
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The second limitation concerns the design of the experiment. Although the survey was 

relatively short and we tried to present the scenarios in a clear and understandable fashion, 

the ranking of the scenarios according to preference could be perceived as a mentally 

straining and difficult task by respondents. Alternatively, a discrete choice design could have 

been used. However, as McIntosh & Ryan (2002) point out, this can give rise to 

intransitivities that complicate the analysis. 

Moreover, it needs to be mentioned that 18.0 to 21.8% of the sample preferred not to invest 

in additional capacity. This group is significantly lower educated than the respondents that 

do prefer additional capacity (Pearson χ2(2) = 6.0432, p = 0.049). Since our sample is 

significantly higher educated than the reference population, this might mean that our results 

are slightly biased, showing more support for additional capacity than what is actually the 

case in the reference population.  

3.5 Conclusion  

Overall, our results show that across versions of the experiment approximately 20% of 

respondents prefer not to invest in additional healthcare capacity, and when allocating 

additional capacity in healthcare, different motives can play a role depending on the 

perspective and initial allocations. In our study, inequality aversion for final waiting time 

(or Rawlsian preferences) seems to be the most prominent, and thus outcome fairness more 

important than procedural fairness. However, when personal gains are involved, as is the 

case in the Region A and Region B versions of the experiment, preference for the 

individually optimal scenario in terms of final waiting time seems to interfere with the 

preference for the socially optimal scenario. We recommend policy makers who have to 

decide and communicate about allocating additional capacity in healthcare to focus more on 

how the policy affects final waiting times (i.e., outcomes) than how it affects reductions of 

waiting time (i.e., process). 
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Appendix A – Additional tables and figures Social Planner version  

 

Table 1. Descriptive statistics desirability rating of the Social Planner version including Friedman test 

for equality of means of the different scenarios. 

 
S0 S1 S2 S3 S4 S5 Friedman all 

scenarios 

Friedman all 

scenarios 

excluding S0 

Median 3 3 4 3 3 3 Q(5) = 124.21 

p < 0.001 

Q(4) = 112.07 

p < 0.001 
Mean 2.713 3.385 3.247 3.296 2.963 3.147 

Order 6 1 3 2 5 4 

Note: order of desirability rating is based on mean rating within cluster (1 = most desirable, 7 = least 

desirable). 

 

Table 2. Pairwise comparison of scenarios of the Social Planner version. 

 
% before S0 % before S1 % before S2 % before S3 % before S4 % before S5 

S0 … 38% 40% 36% 43% 38% 

S1 62% … 57% 58% 60% 69% 

S2 60% 43% … 43% 63% 51% 

S3 64% 42% 57% … 63% 64% 

S4 57% 40% 37% 37% … 43% 

S5 62% 31% 49% 36% 57% … 

Note: Percentages indicate how often the scenario came before another scenario. 
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Figure 1. Dendrogram Wards-linkage clustering Social Planner version 

  

i ii 

iia iib 
iii iv 
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Appendix B – Additional tables and figures Region A version 

Table 3. Descriptive statistics desirability rating of the Region A version including Friedman test for 

equality of means of the different scenarios.  
S0 S1 S2 S3 S4 S5 Friedman all 

scenarios 

Friedman all scenarios 

excluding S0 

Median 3 3 3 3 3 3 Q(5) = 103.11 

p < 0.001 

Q(4) = 87.77 

p < 0.001 
Mean 2.786 3.377 3.299 3.301 3.235 3.096 

Order 6 1 3 2 4 5 

Note: order of desirability rating is based on mean rating within cluster (1 = most desirable, 7 = least 

desirable). 
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Table 4. Pairwise comparison of scenarios of the Region A version 

 
% before S0 % before S1 % before S2 % before S3 % before S4 % before S5 

S0 
… 32% 38% 36% 40% 39% 

S1 
68% … 47% 49% 47% 65% 

S2 
62% 53% … 53% 51% 59% 

S3 
64% 51% 47% … 51% 67% 

S4 
60% 53% 49% 49% … 57% 

S5 
61% 35% 41% 33% 43% … 

Note: Percentages indicate how often the scenario came before another scenario. 

 
Figure 3. Dendrogram Wards-linkage clustering Region A version 

 

i ii 

iii iv 
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Appendix C – Additional tables and figures Region B version 
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Table 6. Pairwise comparison of scenarios of the Region B version. 

 
% before S0 % before S1 % before S2 % before S3 % before S4 % before S5 

S0 
… 36% 40% 38% 40% 40% 

S1 
64% … 64% 59% 64% 54% 

S2 
60% 36% … 40% 64% 41% 

S3 
62% 41% 60% … 64% 42% 

S4 
60% 36% 36% 36% … 37% 

S5 
60% 46% 59% 58% 63% … 

Note: Percentages indicate how often the scenario came before another scenario. 

 
Figure 5. Dendrogram Wards-linkage clustering Region B version 

  

i ii 

iii 
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Appendix D – Cluster-level desirability and importance rating 

Social Planner version 

Looking at the desirability at the level of the five clusters, respondents in clusters iia and iv 

did not rate the desirability of the scenarios differently (Q(5) = 6.17, p = 0.291 & Q(5) = 

7.52, p = 0.185, respectively; see Table 7). Respondents in clusters i, iib, and iii did rate the 

desirability of the six scenarios differently. For cluster i the desirability rating was exactly 

in line with the preferences over the scenarios. For cluster iib, S1 and S2 were seen as most 

desirable but other than that the rating was in line with preferences. Even though this cluster 

thus prefers lowest final waiting time for Region A, they seem to think that the scenarios 

leading to either equality in outcomes (S1) or in reduction (S2) are more desirable. For 

cluster iii the rating was in line with preferences, except for S2, being viewed as more 

desirable than the preference ranking would suggest (see Table 7 and manuscript Figure 5).  

Looking at the importance respondents assigned to seven aspects of the scenarios as 

presented to them when evaluating their desirability, at the level of the five clusters, 

respondents in clusters i and iii rated the aspects significantly differently from each other 

(Q(6) = 29.41, p < 0.001 & Q(6) = 27.12 , p < 0.001, respectively, Table 8). In cluster i, most 

importance is given to equal final waiting time for both Regions, which is in line with the 

preference in this cluster for additional capacity with inequity aversion for final waiting time. 

In cluster iii, most importance is given to increase in health insurance premium closely 

followed by equal final waiting time for both Regions. This is also in line with the preference 

in this cluster for the status quo (S0) with inequity aversion for final waiting time. 

Respondents in clusters iia, iib and iv did not rate the importance of the seven aspects 

differently. 
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Region A version 

Looking at the desirability at the level of the four clusters, Friedman tests show that on a 

cluster level, only the two clusters that ranked the status quo (S0) last, differentiate in 

desirability rating (see Table 9). Overall, the average desirability rating of these clusters is 

in line with the preference ranking. 

Looking at the importance respondents assigned to seven aspects of the scenarios as 

presented to them when evaluating their desirability, at the level of four clusters, all the 

clusters rated the importance of the aspects differently (see Table 10). However, for the two 

clusters that preferred S0 over all other scenarios, this difference becomes insignificant when 

leaving out the aspect regarding health insurance (Q(5) = 6.63, p = 0.2499 and Q(5) = 8.96, 

p = 0.111). For the other two clusters, that did prefer the other scenarios over S0, the 

preferences are in line with the preferences of scenarios, with one giving most importance 

to an equal final waiting time and the other giving most importance to the reduction and final 

waiting time in own region. 
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Region B version 

Looking at the desirability at the level of the three clusters, Friedman tests show that on a 

cluster level, only the cluster that ranked the status quo (S0) last (iii), differentiates in 

desirability rating (see Table 11). Overall, the average desirability rating of this clusters is 

completely in line with the preference ranking. 

Looking at the importance respondents assigned to seven aspects of the scenarios as 

presented to them when evaluating their desirability, at the level of three clusters, all the 

clusters rated the importance of the aspects differently (see Table 12). For the two clusters 

that did prefer S0 over the other scenarios, the preferences are in line with the preferences 

of scenarios, giving most importance to whether health insurance premium goes up. The one 

cluster that prefers the other scenarios over S0, gives on average most importance to the final 

waiting time in their own region (followed by reduction in own region) and the least to the 

reduction of the other region (followed by final waiting time other region). This thus seems 

to indicate that the preference in this cluster is preference for additional capacity with least 

to most waiting time for Region B. 
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Future Consequences Predict Cooperation in an Acute Social 

Dilemma: An Application to COVID-19 
 

Based on: 

Merel van Hulsen, Kirsten Rohde, Job van Exel, Consideration of others and 

consideration of future consequences predict cooperation in an acute Social Dilemma: An 
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Abstract 

In the Netherlands, the COVID-19 pandemic raised an acute social dilemma where citizens 

could decide whether to comply with the precautionary measures recommended by the 

government. This paper examines the role of consideration of others and consideration of 

the future in explaining cooperation in a social dilemma. Through an online survey 

(N=1,019), consideration of future consequences (CFC), consideration of others (COO) and 

compliance with the precautionary measures were measured. The data were analyzed by 

means of Tobit regressions and ordinal logistic regressions. Results show that COO and CFC 

are both positively correlated with compliance with recommended precautionary measures. 

Moreover, COO and CFC-future do not interact, although they are positively correlated. 

Gender, age, perceived risk of COVID-19 infection for others, perceived compliance by 

others and opinion about government response to the pandemic also have a significant 

association with compliance. These findings emphasize the importance of consideration of 

others as well as consideration of the future in the prediction of cooperation in social 

dilemmas.  

Keywords: consideration of future consequences; consideration of others; social dilemma 
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4.1  Introduction 

Many of the bigger public issues of this era are social dilemmas. Examples are resource 

depletion, environmental behavior and climate change (Biel & Thøgersen, 2007, Capstick, 

2013; Jacquet et al., 2013; Kortenkamp & Moore, 2006; Raihani & Aitken, 2011), the 

Eurozone crisis (Caporaso, 2018), vaccine uptake (Korn et al., 2018) and also the current 

COVID-19 pandemic (Kirchler, 2020). According to the broad interdependence theory of 

Kelley and Thibaut (1978), cooperation in social dilemmas can be achieved when decision 

makers base their actions on group serving preferences and consider the social as well as the 

future consequences of their actions. Two important factors that could thus determine a 

person’s predisposition to cooperate are their consideration of others and the future (Parks 

et al., 2013).  

Consideration of others has been widely acknowledged to play a role in social dilemma 

situations, where individuals choose to take actions based on group serving preferences 

instead of purely maximizing their own payoffs (e.g. Balliet et al., 2009; Charness & Rabin, 

2002; Englmaier & Gebhardt, 2016; Gueye et al., 2020). More specifically, in simulated 

social dilemmas in laboratory experiments, the consensus seems to be that individuals who 

act pro-socially give more weight to the collective consequences of actions whereas 

individuals who act egoistically give more weight to their immediate, personal gain 

(Cameron, Brown & Chapman, 1998). Additionally, studies have shown that consideration 

of the future also matters. More specifically, if people take the potential future consequences 

of current actions into account when making decisions, they are, for example, more likely to 

cooperate with reducing natural resource depletion (Joireman et al., 2009) and more likely 

to engage in preventative health behaviors (e.g. Crockett et al., 2009; Dorr et al., 1999; 

Orbell et al., 2004).  

Until recently, however, consideration of others and consideration of the future have mostly 

been examined separately (e.g. Cameron et al., 1998; Bailliet et al., 2009; Zhao et al., 2012). 

Exceptions can be found in the domain of environmental studies, where the importance of 

social values and concerns for the future is more widely acknowledged (e.g. Joireman, et al., 

2001; Khachatryan et al., 2013). More recently, the relation between intertemporal and social 

preferences is also studied using variations of economic games, such as repeated prisoner’s 

dilemmas, public good games, and intertemporal dictator- and ultimatum games (Kölle, 

Quercia & Tripodi, 2020; Rohde, van Exel & van Hulsen, 2022).  

Consideration of others and consideration of the future can be independent drivers of 

behavior, but there is also evidence that suggests that they are not independent because 

current behavior can also have future consequences for others. As Chopra et al. (2021) and 

Kölle and Lauer (2020) argue, one can experience pro-social utility at the time of decision 

(now) as well as at the time the consequences are experienced by others (in the future). 

Current behavior then depends on the weight an individual gives to the pro-social utility she 

anticipates to experience in the future. This weight is inherently determined by the 
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individual’s consideration of the future. According to construal level theory, others and the 

future refer to two types of psychological distance that are cognitively related: social and 

temporal distance (Trope and Liberman, 2010). If both types of psychological distance 

influence behavior in a similar way, then consideration of others and consideration of the 

future could be substitutes in explaining cooperation in a social dilemma. Alternatively, if 

current behavior has future consequences only for others and not for oneself, then 

consideration of the future will have explanatory power for behavior only to the extent that 

one cares about consequences for others. Hence, consideration of others and the future may 

interact when explaining behavior in a social dilemma. Therefore, this paper investigates 

whether and how Consideration of Others (COO) (Weinberger & Schwartz, 1990) and 

Consideration of Future Consequences (CFC) (Joireman et al., 2012; Strathman et al., 1994) 

jointly predict behavior in an acute social dilemma such as the one raised by the COVID-19 

pandemic in a representative sample of the population of the Netherlands. The need for this 

type of research was emphasized by Parks (2015). 

In December 2019 the first case of COVID-19 emerged in Wuhan, China. From then, the 

number of cases increased exponentially, and the virus spread rapidly across the globe. In 

most countries affected by this pandemic, governments decided to put their country in a state 

of complete lockdown, restricting all non-essential economic and social activities and 

requiring citizens to stay at home. However, in an attempt to balance the risks to public 

health and to the economy, the government of the Netherlands opted for what they called an 

‘intelligent lockdown’, which put the focus on moral appeals and self-discipline rather than 

repression (Kuiper et al., 2020). At the time of the data collection, the government had taken 

several general preventive measures focused on the highest risk activities and most 

vulnerable populations, such as closing bars and restaurants, schools and sports facilities and 

restricting interactions with ‘contact professions’ (such as barbers and physiotherapists) and 

visits to family in nursing homes and other care facilities. However, it was not mandated to 

stay at home. More specifically, people were strongly advised to stay inside and work at 

home as much as possible, but it was not forbidden to go out and move around freely as long 

as a distance of 1.5 meters to others was maintained (de Haas et al., 2020). Group formation 

was not allowed and could result in a €390 fine, but surveillance did not increase 

significantly. The country borders remained open and there was limited testing capacity and 

activity. Besides, a number of precautionary measures were recommended by the 

government. These included the use of paper tissues, coughing or sneezing in elbows, and 

washing hands thoroughly and regularly (National Institute for Public Health and the 

Environment, RIVM, 2020), but, for example, not the use of face masks. Appendix A gives 

a complete overview of the measures in the Netherlands at the time of the data collection. It 

is important to note that in the Netherlands, given its size and governance structure, there 

were hardly any regional differences in the course of the pandemic and in governmental 

measures, which especially at the beginning of the pandemic were implemented at the 

national level. The response of the government of The Netherlands to the COVID-19 
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pandemic corresponded with a score of 73.2 out of a possible 100 on the Government 

Response Stringency Index and ranked the Netherlands as the 97th strictest country out of 

the 177 indexed countries at that time (Hale et al., 2020).  

According to Kirchler (2020), the COVID-19 pandemic can be put into a ‘social dilemma’ 

framework, where it is advantageous for individuals to behave uncooperatively by not 

complying with the recommended precautionary measures and to exercise their freedom, as 

long as the majority of the population does comply with the measures. Because the 

‘intelligent lockdown’ was not focused on repression, compliance with the precautionary 

measures recommended by the government was discretionary. Similar to other social 

dilemmas, individual decisions whether or not to comply had both a social and an 

intertemporal component. For most people, COVID-19 is not a high risk for themselves and 

therefore an important part of the motivation to comply with the precautionary measures 

concerns protecting others for contamination, preventing overburdening of the health care 

system, and adhering to the social norm. Stronger consideration for others (COO) is 

therefore likely to be associated with higher compliance with the recommended 

precautionary behaviors. Compliance is also likely to be associated with consideration of the 

future because it can be seen as preventative health behavior. People with higher 

consideration of future consequences are more likely to engage in prevention (e.g., Crockett 

et al, 2009; Dorr et al., 1999; Orbell et al., 2004). Consideration of the future can play a role 

through two main channels: people may merely care about the future consequences for 

themselves, but they may also care about the future consequences for others. Both these 

channels may be relevant in the COVID-19 pandemic as well. An individual benefit of 

compliance was not to get sick in the future, and one of the social benefits of compliance 

was to collectively beat the virus and ‘go back to normal’ sooner. This study, therefore, 

investigates the relation of consideration of others and consideration of the future with 

compliance behavior, both separately and jointly, at the onset of the COVID-19 pandemic.  

Only few papers studied the predictive power of social and future considerations jointly. 

Campos-Mercade et al. (2021) measured respondents’ willingness to expose others to risk 

by means of a ‘risk dictator game’ and found that social preferences predict COVID-19-

related health behaviors among a general population sample of Sweden, while controlling 

for time preferences as measured in the Global Preference Survey of Falk et al. (2018). In a 

representative sample of the German population, Fang et al. (2022) found that both on 

individual and regional level, pro-sociality and patience are strongly and positively related 

to compliance whereas risk-taking is negatively related. Our study is similar to Campos-

Mercade et al. (2021) and Fang et al. (2022) in considering both social and future orientation 

in relation to compliance with COVID-19 precautionary measures and in measuring this in 

a general population sample. However, we use different measures of social and future 

orientation.  
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So far, two other studies have looked at compliance behavior in the Netherlands (Kuiper et 

al., 2020; Folmer et al. 2020). These studies concern an initial and a follow-up study looking 

at various factors that could explain compliance to social distancing, but they do not look at 

social and future considerations. Several studies in other countries examine various 

psychosocial predictors of compliance with social distancing and related measures 

introduced during the pandemic (e.g. Barragan et al., 2021; Clark et al., 2020; Fischer, 

Chaudhuri & Atkinson, 2021; Han, 2021; Jovančević & Milićević, 2020; Plohl & Musil, 

2021; Rammstedt, Lechner & Weiß, 2021; Wright, Steptoe & Fancourt, 2021). These studies 

also do not consider social and future considerations and focus on different predictors instead 

(including the Big 5 personality traits). Dinić and Bodroža (2021) focused on the predictive 

power of social considerations but did not measure considerations of the future. They 

measured selfishness and prosocial tendencies among Serbians and found that prosocial 

tendencies (selfishness) had a positive (negative) effect on protective behaviors. Wismans 

et al. (2021) focused on the predictive power of future considerations but did not measure 

social considerations. They found a negative relation between impulsivity and compliance 

and a weak (unexpected) positive relation between delay discounting and compliance among 

students of seven European countries. In a 95% student sample, Müller and Rau (2021) 

found that patience increased citizens’ willingness to stay home and avoid crowds. For the 

purpose of the current study, we collected data from 1,019 citizens of the Netherlands, quota-

sampled to be representative of the adult population in terms of age, gender and education 

level. In the last week of March 2020, they participated in an online survey covering 

questions concerning their attitudes and behavior at that stage in the pandemic. The timing 

of the data collection is important and unique to this study, as at the time, the Netherlands 

experienced an upward trend in cases and hospital admissions and increasing worries about 

reaching full Intensive Care capacity in hospitals. Moreover, relatively little was known 

about the virus and testing capacity was still very limited. Compliance with precautionary 

measures was thus of utmost importance, yet not strictly enforced.  

The survey consisted of three parts. The first part asked several questions concerning 

attitudes and behaviors relating to the COVID-19 pandemic, the second part asked several 

demographic questions, and the last part presented respondents with various scales 

measuring several psychological constructs. Among these scales were the Consideration of 

Future Consequences (CFC) and the Consideration of Others (COO) scales. This paper will 

focus on the questions related to compliance with the precautionary measures recommended 

by the government and the CFC and COO scales, while controlling for demographic 

characteristics. The data will first be used to explore what the individual influence of the 

separate constructs is on compliance behavior, expecting that a higher COO and a higher 

CFC predict higher compliance. Secondly, we will investigate the relation between these 

two constructs and whether their interaction contributes to explaining compliance behavior. 

Results from our analysis show that both social (COO) and future (CFC) considerations are 

positively correlated with compliance with the recommended precautionary measures. COO 
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appears to have more explanatory power than CFC. While COO and CFC were positively 

correlated, we did not find an association between their interaction and compliance. Being 

female and having a higher age were also positively related to compliance. The social aspect 

of compliance is also reflected in the significance of the perceived COVID-19 risk for others, 

where higher perceived risk for others was associated with higher compliance. An increase 

in perceived compliance by others also positively related to compliance. Additionally, 

deeming the government response to the pandemic as insufficient was associated with higher 

compliance whereas deeming it exaggerated was associated with lower compliance as 

compared with individuals who were neutral in their opinion on government response. 

Overall, the results support the importance of looking at considerations of others as well as 

the future in the context of social dilemmas. Our results are therefore in line with the 

abovementioned research, finding a relation between social as well as future orientation and 

compliance with COVID-19 precautionary measures.  

4.2 Method 

4.2.1 Respondents and procedure 

The data used for this paper is part of a larger survey for which the data were collected from 

the 27th till the 30th of March 2020, one month after the first confirmed case of COVID-19 

in the Netherlands, using an online survey sampling company (Dynata). The target was to 

reach 1,000 respondents, quota sampled with respect to age, gender and education level, to 

be representative of the population of the Netherlands aged between 18 and 75 years. The 

final sample size consisted of 1,019 respondents after data quality check by the survey 

company, excluding respondents based on early termination, speeding, straightlining and 

bad response to open questions (this concerns an internal data check, no data on excluded 

respondents is provided). No formal sample size calculations were performed and no 

additional data were collected after looking at the results. The survey consisted of three parts: 

i) COVID-19 related attitudes and behaviors, ii) demographics, iii) psychological scales. 

The first part included questions on experience with COVID-19, risk perceptions related to 

infection with COVID-19, behavioral response to COVID-19, opinions on the government 

response to the pandemic, and questions regarding preferences for the allocation of Intensive 

Care capacity. The second part of the survey consisted of questions regarding demographic 

characteristics, including age, gender, employment status, education, religious beliefs, living 

situation and self-reported health and happiness. The third part consisted of various 

instruments to assess psychological concepts, including considerations of others and the 

future. The data were collected for multiple purposes, and only part of the questions in the 

survey are used as variables in this study. A complete overview of the survey is available on 

request. The study in this manuscript was not pre-registered. 

4.2.2 Measures 

Consideration of Future Consequences (CFC) 
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We measured concerns for the future with the 14-item Consideration of Future 

Consequences (CFC) scale, as proposed by Joireman et al. (2012). The version of the CFC 

scale consists of 7 future-oriented items and 7 present-oriented items and is an extension of 

the original 12-item scale introduced by Strathman et al. (1994). All items are scored on a 

5-point scale ranging from ‘extremely uncharacteristic’ (score=1) to ‘extremely 

characteristic’ (score=5) (see Appendix A for complete scale). 

To create a total score for this scale (CFC-total), the present-oriented (or immediate) items 

are reverse scored and then added to the future-oriented items, with higher scores indicating 

higher consideration of the future. However, Joireman et al. (2012) argue that a two-factor 

model, making a distinction between the present- and the future-oriented items, thus creating 

a CFC-immediate and CFC-future subscale, has more explanatory power. A higher score on 

the CFC-immediate subscale indicates stronger present orientation, and a higher score on 

the CFC-future subscale indicates stronger future orientation. Although individuals might 

be dominantly future- or present-oriented, it could also be that that they are concerned with 

both. This two-factor approach is also supported by several other studies (Adams, 2012; 

Joireman et al., 2008; Murphy et al., 2020; Petrocelli, 2003; Rappange, Brouwer & van Exel, 

2009; Toepoel, 2010; for an exception, see Hevey et al., 2010). We will also consider these 

two subscales separately. 

The CFC-scale has been widely applied in various areas. As mentioned in the introduction, 

individuals who are more concerned about the future consequences of their actions are more 

likely to engage in preventative health behaviors (e.g. Crockett et al., 2009; Dorr et al., 1999; 

Orbell et al., 2004) and are more likely to behave more environmentally friendly (Joireman 

et al., 2009).  

Consideration of Others (COO) 

We measured concerns for others with the 7-item Consideration of Others (COO) scale, a 

subscale of Weinberger’s self-restraint scale and part of the Weinberger Adjustment 

Inventory (Weinberger & Schwartz, 1990). This inventory aims to measure emotional 

distress and self-restrain, and can be used on samples including older children, adolescents 

and adults. Although COO is a subscale of self-restraint, it is reliable and can be used 

separately from the other subscales (Weinberger & Schwartz, 1990). Two of the COO items 

are scored on a 5-point ‘False’ (score = 1) to ‘True’ (score = 5) scale and the other five items 

are scored on a 5-point ‘Almost Never’ (score = 1) to ‘Almost Always’ (score = 5) scale. To 

calculate the total COO-score, scores on the 7 items are added, with higher scores indicating 

higher consideration of others (see Appendix A for complete scale).  

Overall, the self-restraint scale is used in various research areas, and low self-restraint has 

for example been related to higher levels of alcohol abuse (Weinberger & Bartholomew, 

1996), whereas high self-restraint is positively related to academic achievement (Wentzel et 

al., 1990). Farrell and Sullivan (2000) and Jones, Cauffman and Piquero (2007) use the COO 
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subscale separately from the other self-restrained subscales and show, for example, that 

parental support is less influential in reducing antisocial behavior of their children when 

these children are low in COO (Jones et al., 2007). 

Compliance with the personal measures 

To assess compliance with the prevailing precautionary measures, we asked eight questions 

concerning the recommended COVID-19 related behaviors: 1) washing hands regularly for 

20 seconds, 2) coughing and sneezing in the elbow, 3) use of paper tissues, 4) keeping 1.5m 

distance when outside, 5) no handshakes, 6) staying inside in case of symptoms of a cold, 7) 

staying inside if a housemate has fever and 8) only going out for essentials (such as a visit 

to the grocery store or pharmacy). The first four are answered on a 5-point scale ranging 

from ‘never’ (score = 1) to ‘always’ (score = 5) and the latter four are answered on a 4-point 

scale ranging from ‘no’ (score = 1) to ‘yes, always’ (score = 4). These eight precautionary 

compliance items are normalized to a mean of 0 and a standard deviation of 1, and then 

averaged, resulting in one average compliance score ranging between −3.46 and 0.67 

(Cronbach’s alpha = 0.81).  

It is important to note that these eight compliance items separately do not necessarily satisfy 

the social dilemma framework in terms of posing a tension between social and self-serving 

behavior. However, taken together, they do generate such a dilemma structure because 

compliance to these precautionary measures at the societal level contributes to containing 

the spread of COVID-19.  

It is also important to note that this paper makes a distinction between general and 

precautionary measures. General measures are all actions taken by the government to contain 

the spread of the virus, such as closing schools and restaurants and banning public 

gatherings. Precautionary measures concern the measures recommended by government that 

can be followed by citizens on a voluntary basis. The eight items used to calculate the 

average compliance score as mentioned above concern the precautionary measures.  

Control variables 

Several variables are used as control variables, including the demographic variables age, 

gender and education level as well as variables related to risk perception for self and others, 

perceived compliance by others and opinions about government response to the pandemic.  

Respondents were also asked whether they believe other citizens of the Netherlands comply 

with the eight above-mentioned precautionary measures, using a similar question as for self-

assessed compliance. Scoring is also the same, with each item normalized to a standard 

deviation of 1 and a mean of 0, and then averaged, resulting in a score for average perceived 

compliance by others ranging between −2.55 and 1.49 (Cronbach’s alpha = 0.85). 
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For each respondent, we also measured the perceived risk of 1) becoming infected with 

COVID-19, 2) becoming ill if infected and 3) dying from COVID-19 for i) themselves, ii) 

their loved ones (family and friends) and iii) other citizens of the Netherlands. These nine 

variables were all scored on a 5-point scale ranging from ‘no risk’ (score = 0) to ‘extremely 

high risk’ (score = 4). In addition, we also asked respondents to score their health on a scale 

from 0 to 10, with 0 being the worst imaginable health and 10 the best imaginable health. 

This score was then recoded to a binary variable with a value of 1 indicating poor self-

assessed health (scoring lower than 6 out of 10, which in grading systems in the Netherlands 

is generally seen as insufficient). 

Lastly, we asked respondents’ opinions about the government response to the COVID-19 

pandemic and the effectiveness of measures imposed by the government to control the 

spread and number of contagions. The opinion about the government response was scored 

on a 5-point scale ranging from ‘very exaggerated’ (score = 0) to ‘highly insufficient’ (score 

= 4). The overall opinion about the effectiveness of the general and precautionary measures 

was scored on a 5-point scale ranging from ‘not at all effective’ (score = 0) to ‘highly 

effective’ (score = 4).  

4.3 Results 

4.3.1 Descriptive statistics 

Table 1 and Figure 1 describe the sample of respondents in terms of demographics. A total 

of 53.2 percent of the sample is female, which means they are slightly overrepresented (50.3 

percent women; Centraal Bureau Statistiek, 2020). The average age is 48, with a minimum 

age of 18 and a maximum age of 77. This means that inhabitants of 80 years and older, which 

make up approximately 4.7 percent of the population of the Netherlands (Centraal Bureau 

Statistiek, 2020), are not included in this research. Furthermore, 28.3 percent has a low 

education level, 36.3 percent a middle education level and 35.4 percent is highly educated. 

Higher educated are thus slightly overrepresented (27.9 percent, 38.1 percent and 32.5 

percent respectively; Centraal Bureau Statistiek, 2020).  

Table 1 also shows that 64.5 percent of our sample believes that the government response to 

the COVID-19 pandemic was fitting, 9.4 percent believes the reaction was exaggerated, and 

26.1 percent believes the government should have done more. Additionally, 56.2 percent of 

the sample believes that the precautionary measures were (highly) effective, 13.0 percent 

believes the measures were not (at all) effective, while the remaining respondents were 

neutral on the matter. Since there were only limited responses on the extreme ends of both 

these scales, the data are converted to a 3-point scale (i.e., ineffective/insufficient, 

neutral/fitting and effective/exaggerated) for further analysis.  
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Table 1. Summary statistics demographic variables 

Variable Category Frequency 

Gender Female 542 (53.19%) 

 Male 477 (46.81%) 

Age 18-24 

25-34 

35-44 

45-54 

55-64 

65-77 

101 (9.91%) 

147 (14.34%) 

189 (18.55%) 

192 (18.84%) 

181 (17.76%) 

209 (20.51%) 

Education level Low 

Middle  

High 

288 (28.26%) 

370 (36.31%) 

361 (35.43%) 

Perception about government 

response 

Very exaggerated  

Somewhat exaggerated  

Fitting 

Somewhat insufficient  

Highly insufficient  

31 (3.04%) 

65 (6.38%) 

657 (64.47) 

208 (20.41%) 

58 (5.69%) 

Perceived effectiveness of general and 

precautionary measures 

Not at all effective  

Somewhat ineffective  

Neutral  

Somewhat effective  

Highly effective  

26 (2.55%) 

106 (10.40%) 

314 (30.81%) 

498 (48.87%) 

75 (7.36%) 

Figure 1 summarizes perceived risks of COVID-19. On average people believe that they 

themselves are less likely than the general population of the Netherlands to become infected, 

and become ill or die if infected with COVID-19. The perceived risk for self and for loved 

ones is not significantly different when it comes to becoming infected or ill.  

Inter-item correlation of these risk assessments is high, all being significantly positively 

correlated (see Appendix B, Table 1). Since this paper studies the effect of consideration of 

others, a distinction is made between 1) perceived risk for self and 2) perceived risk for loved 

ones and other citizens of the Netherlands. The average of the three and the six variables are 

used to create a variable for perceived risk for self (Cronbach alpha = 0.79) and a variable 

for perceived risk for others (Cronbach alpha = 0.86), respectively. Average perceived risk 

for self was 1.63 and significantly lower than for others (µ = 1.88, z = 14.10, p<0.001). 
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4.3.2 Social and temporal orientation 

On average, the CFC-total score in our sample equals 30.3 (on a scale from 0 to 56; S.D. = 

6.40). The CFC-total scale is of acceptable internal consistency, with a Cronbach’s alpha of 

0.72. Nevertheless, our data support the two-dimensional approach as proposed by Joireman 

et al. (2012). The two sub-scales are not correlated ( = 0.0081, p = 0.796), implying that 

concerns for the present and the future are not two ends of the same scale, and the internal 

consistencies of the CFC-immediate and CFC-future subscales are more favorable, with 

Cronbach’s alphas of 0.81 and 0.72, respectively. Individuals are slightly more future-

oriented, with a median CFC-future score of 17 (mean 16.7, S.D. 4.03), compared to a CFC-

immediate score of 15 (mean 14.4, S.D. 5.00), both on a scale from 0 to 28. There are no 

gender differences for the CFC-future score, but women score significantly lower on the 

CFC-immediate score (mean = 13.9, S.D. = 5.20 versus mean = 15.1, S.D. = 4.70, t = 3.87, 

p<0.001). Age is significantly negatively correlated with CFC-future ( = −0.14, p< 0.001), 

but not with CFC-immediate ( = 0.03, p = 0.367). Moreover, higher educated are less 

immediate-oriented and more future-oriented than lower educated (CFC-immediate: low 

education level: mean = 16.2, S.D. = 4.48; middle: mean = 14.6, S.D.= 4.70; high: mean = 

12.9, S.D.= 5.23, 2 = 75.0, p < 0.001; CFC-future: low education level: mean = 16.0, S.D. 

= 4.18, middle: mean = 16.4, S.D. = 3.84, high: mean = 17.6, S.D. = 3.94, 2 = 29.8, p < 

0.001). 

For COO, we find a Cronbach’s alpha of 0.84, indicating that the scale indeed has a good 

internal consistency. The median COO score is 19 (mean 18.9, S.D. 4.29) on a scale from 0 

  
Figure 1. Perceived risk of becoming infected, becoming ill if infected, and death if infected on a scale 

from 1 to 5. Note: For each of the risk assessments, the black circle indicates average perceived risk 

for self, the square indicates average perceived risk for loved ones (family and friends) and the diamond 

indicates average perceived risk for other citizens of the Netherlands. 
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to 28, with women scoring significantly higher than men (mean = 19.5, S.D. = 4.30 versus 

mean = 18.1, S.D. = 4.16, z = −5.214, p < 0.001). COO does not differ for different education 

levels (2 = 0.357, p = 0.837) and is also not correlated with age ( = 0.055, p = 0.080).  

The correlation between COO and CFC-immediate is −0.024, which is in the expected 

direction yet insignificant (p = 0.447). COO and CFC-future are significantly positively 

correlated ( = 0.35, p < 0.001) as are COO and CFC-total ( = 0.24, p < 0.001). This 

reinforces the findings from Trope and Liberman (2010) that social and temporal distance 

are cognitively related. 

To simplify the interpretation of the coefficients in our regression analyses, the COO as well 

as the CFC-total, CFC-future and CFC-immediate scales are normalized to a mean of 0 and 

a standard deviation of 1. 

4.3.3 Compliance with the personal measures 

Figure 2 shows that compliance with the eight precautionary measures recommended by the 

government is high, with scores to the separate compliance items ranging from 4.15 to 4.57 

for the four items scored on a scale from 1 to 5 and between 3.28 and 3.74 for the four items 

scored on a scale from 1 to 4. This high level of compliance was also found in the other 

papers on COVID-19 compliance in the Netherlands (Folmer et al. 2020; Kuiper et al., 

2020). Interestingly, respondents believe that they comply better than other citizens of the 

Netherlands for all compliance items. The average perceived compliance scores of others 

range from 3.52 to 3.60 for the four items scored on a scale from 1 to 5 and from 2.81 to 

3.22 for the four items scored on a scale from 1 to 4.  

The data show that most individuals stopped shaking hands (83.8 percent of the sample) and 

kept 1.5 meters distance from others when outside (66.5 percent of the sample always 

keeping distance and 26.7 percent keeping distance most of the time), indicating that people 

did try to lessen direct contact with people outside their household. More than half of the 

respondents only left their house for essentials (such as for grocery shopping or to visit the 

pharmacy), thus voluntarily chose to stay inside. One factor that could explain why overall 

compliance is high is the public support for the general and precautionary measures.  

A total of 159 individuals (15.6 percent of the sample) reported to comply fully with all 

precautionary measures, and only one individual did not comply with any of the measures. 

Women reported a higher compliance than men (2 = 62.96, p < 0.001). Compliance also 

increased with age (Pearson 2 = 22.83, p < 0.001), which is perhaps not surprising since 

COVID-19 is more dangerous for vulnerable people, including older people. It could thus 

be argued that the social dilemma is weaker for elderly since there is less of a mismatch 

between personal and social goals in compliance with the eight precautionary measures. We 

will test this hypothesis by adding interactions between vulnerability proxies (such as age, 
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perceived risk to self, self-assessed health and perceived risk to others) and COO and CFC-

future to the regressions discussed in Section 4.3.4.  

 

Respondents showed high support for measures that were in place in the Netherlands at the 

time of the data collection (see Appendix B, Figure 1A), moderate support for measures that 

neighboring countries had implemented (Appendix B, items 1, 3, 5, 6 and 7 in Figure 1B) 

and little support for measures that no country at that point had implemented. The ‘intelligent 

lockdown’ thus seems to be supported by the respondents.  

4.3.4 Determinants of compliance with the COVID-19 personal measures 

We performed several regressions to discover the determinants of compliance. We ran Tobit 

regressions to account for the negative skewness of the data (with 159 respondents reporting 

to fully comply with all measures). Moreover, we ran ordered logistic regressions on the 

eight separate compliance items to determine the effect of COO and CFC-future on these 

items separately (see Appendix C, Table 5). Table 2 lists the results of regressing the average 

self-reported compliance score on multiple individual characteristics. To account for 

heteroskedasticity, robust standard errors were used in the regression models.  

Models 1-3 in Table 2 show that both COO and CFC-future have a statistically significant 

positive effect on compliance. Moreover, the effect of their interaction is insignificant. 

Hence, even though COO and CFC-future are positively correlated, they do not strengthen 

   

Figure 2. Compliance with the eight separate compliance items Note: For each of the compliance 

items the black circle shows the average self-reported compliance of respondents, while the hollow 

diamond shows the respondent’s perceived compliance of others. The 8 compliance items are: 1) 

washing hands regularly for 20 seconds, 2) coughing and sneezing in the elbow, 3) use of paper 

tissues, 4) keeping 1.5m distance when outside, 5) no handshakes, 6) staying inside in case of 

symptoms of a cold, 7) staying inside if a housemate has fever and 8) only going out for essentials 

(such as a visit to the grocery store or pharmacy). Measures 1-4 are scored from 1 = never to 5 = 

always, measures 5-8 are scored from 1 = no to 4 = yes, always. 
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or weaken each other’s effect on compliance. Overall, COO explains more of the variance 

in compliance than CFC-future, as can be seen from the smaller Akaike Information Criteria 

(AIC) for Model 1 than Model 2. In all models, COO also has a larger coefficient than CFC-

future. From Model 1 we can see that a one standard deviation increase in COO leads to a 

0.24 point increase in the predicted (uncensored) standardized compliance score. The 

individual effect of CFC-future (Model 2) is smaller, with one standard deviation increase 

in CFC-future leading to a 0.14 point increase in the predicted (uncensored) standardized 

compliance score. The effect of CFC-future is robust also when CFC-immediate is added or 

the complete CFC scale is used (see Appendix C, Tables 2 and 3). When using the complete 

CFC scale, the negative effect of the interaction between COO and CFC becomes significant 

at a 5%-level in Models 5 and 7.  

Model 4 of Table 2 includes the demographics on which we sampled. Both being female and 

age are positively related to compliance. Allowing for a non-linear impact of age by 

including its square resulted in similar results. Overall, across all age groups compliance is 

quite high, but the variation in compliance is larger at lower ages (see Appendix B, Figure 

3). This could be indicative that COVID-19 poses a larger social dilemma for younger people 

than for older people, as the personal gains and collective gains of complying are more 

aligned for older people than for younger people. Model 4 shows that education has no 

significant impact on compliance. 

In Models 5, 6 and 7, several variables are added to Model 4. These variables increase overall 

variance explained in the data without substantially changing the effects of the variables in 

Model 4. In Model 5 we added variables related to the self. The effect of perceived risk for 

self is in the expected direction, with people with higher average risk complying more. 

Interestingly, self-assessed health was not associated with compliance, despite the fact that 

those with poorer health have a higher risk of becoming ill and dying if infected with 

COVID-19. We tested different operationalizations of this variable, but all were 

insignificant. 

In Model 6, variables concerning others are added to Model 4. A higher perceived risk for 

others is associated with a higher compliance. Additionally, if people perceive other 

individuals as more compliant, they are also more compliant.  

In Model 7, variables concerning the perception on government response and the 

effectiveness of the general and individual precautionary measures are added. People who 

deem the government response insufficient, comply more as compared with individuals who 

find the reaction fitting. People who think the response is exaggerated comply substantially 

less, ceteris paribus. The overall opinion on the effectiveness of the general and 

precautionary measures also seems to matter for compliance, with people thinking that the 

measures are ineffective also complying significantly less as compared with people who are 

neutral or perceive the measures as effective. 
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Finally, all these variables are combined in Model 8. This results in a pseudo R2 of 0.20, 

which indicates that the model explains a considerable proportion of the variance in 

compliance. Almost all variables had a similar impact across the different models, except 

for perceived risk for self, which becomes insignificant. More specifically, when perceived 

risk for others is added to Model 5, perceived risk for self becomes insignificant. The 

perceived risk for others thus seems to matter more in the compliance decision than the 

perceived risk for self. Additionally, the opinion on the precautionary measures becomes 

insignificant. This change of significance occurs when compliance by others is added to 

Model 7.  

The local effect size f2 was calculated for the variables of interest (Selya et al., 2012): 

𝑓2 =
𝑅𝐴𝐵

2 − 𝑅𝐴
2

1 − 𝑅𝐴𝐵
2  

where B are the variables of interest (COO, CFC-future and their interaction), A is the set of 

all other variables in Model 7, 𝑅𝐴𝐵
2  is the proportion of variance accounted for by A and B 

together (relative to a model with no regressors) and 𝑅𝐴
2 is the proportion of variance 

accounted for by A (relative to a model with no regressors). The numerator thus reflects the 

proportion of variance uniquely accounted for by our variables of interest. The resulting 

effect size of these variables is relatively small (𝑓2= 0.039, 𝑅𝐴𝐵
2 = 0.20, 𝑅𝐴

2 = 0.17). With this 

effect size, a post hoc power analysis using G*Power (Faul et al., 2007) showed that the 

power to detect an effect of this size was large (Power (1−β err prob) > 0.999). 

Overall, COO seems to matter more than CFC-future in predicting compliance. Using 

quantile regression (Appendix C, Table 4), we see that the effect of CFC-future is significant 

for the second quartile (Q2) but not for the first and the third. When compliance is low, 

higher CFC-future will thus not increase compliance, but for this middle group, higher CFC-

future does increase compliance. Moreover, the effect of COO on compliance is consistent 

for all levels of compliance, although slightly stronger at lower levels of compliance. We 

also find some evidence that COO and CFC-future might partially be regarded as substitutes 

at lower levels of compliance, given the significant negative interaction term for Q1 and Q2. 

Another interesting aspect is that for the lowest compliance group, perceiving the measures 

as effective increases compliance, whereas this is not the case for the middle and higher 

compliance groups. 

When investigating compliance with the eight separate compliance items (Appendix C, 

Table 5), we see that the effect of COO is consistently significant over all measures, except 

for staying at home with cold. This might be due to the fact that social and individual 

preferences are aligned in this case (if you are sick, you also do not want to go out). CFC-

future is only significant for three out of the eight measures. One possible explanation for 

this finding could be that respondents may have seen these three measures as having the 
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most long-term benefits, but our data do not allow us to investigate this further and we also 

cannot find theoretical grounds for this hypothesis. The finding supports our conclusion that 

for compliance the importance of CFC-future seems to be lower than the importance of 

COO.  

Moreover, as previously discussed, we hypothesize that for more vulnerable people, 

individual and social preferences are more aligned, leading to a weaker social dilemma. 

However, when adding proxies for vulnerability (age, perceived risk for self, self-assessed 

health and perceived risk to others) to Model 8 (Appendix C, Table 6), there are no 

significant interactions between COO and any of these proxies and only the interaction 

between age and CFC-future is significant at 5%-level and in the expected (negative) 

direction. The effect of COO and CFC-future thus do not seem to be influenced by 

vulnerability. 
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4.4 Discussion 

The aim of this study was to test the hypothesis that social and future orientation are 

important for explaining cooperative behavior in social dilemmas. The government response 

to the COVID-19 pandemic in the Netherlands provided an excellent setting to test this 

hypothesis in a real-life context. More specifically, the government recommended a number 

of precautionary social distancing and personal hygiene measures to help contain the spread 

of COVID-19 and heavily relied on the responsibility and individual choices of citizens 

whether or not to comply with these measures. Using a general adult population sample from 

the Netherlands, we measured respondents’ consideration of others (COO), consideration of 

future consequences (CFC) and compliance with the precautionary measures during the 

COVID-19 pandemic.  

Regression analyses showed that both a higher score on COO and a higher score on CFC-

future correspond to a higher self-reported compliance with the personal measures, 

confirming the findings from previous literature that both social and future orientation are 

relevant for cooperation in social dilemmas.  

Our findings that consideration of others and the future are both important predictors of 

behavior in a social dilemma concerning health, echoes with findings in environmental 

sciences where the role of these predictors has been acknowledged before (e.g., Joireman et 

al., 2001; Khachatryan et al., 2013). Our results showed that COO explains more of the 

variance in compliance during the COVID-19 pandemic than CFC-future. One potential 

reason for social orientation having a stronger effect on compliance than future orientation 

in this context could be the communication by the government that focused on the communal 

need to comply with the precautionary measures, with slogans such as ‘together, we’ll get 

corona under control’. Additionally, for most individuals, COVID-19 is riskier for others 

than for themselves. This might also contribute to the stronger effect of COO. Using 

incentivized measures of considerations of others, Campos-Mercade et al. (2021) also found 

that social orientation can predict health behaviors during the COVID-19 pandemic.  

Although we do find a significant correlation between COO and CFC-future, they do not 

significantly interact and thus do not weaken or strengthen each other’s effect. Nevertheless, 

using quantile regression, we did find a significant negative interaction between COO and 

CFC-future at lower levels of compliance. At these levels, COO and CFC-future thus appear 

to partially substitute each other. To increase compliance of individuals at the lower levels 

of the distribution, it might thus be sufficient to focus on only appealing to their 

consideration of others, since this has the strongest effect on compliance. 

In addition to consideration of others and the future, several other variables were found to 

be significant predictors of compliance. Overall, females reported to comply significantly 

more than males and older people also reported higher compliance than younger people. 
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Higher perceived risk of infection, illness and death for self also increased compliance, but 

this effect disappeared when risks for others was added to the model. On average, people 

who deemed the government response to the pandemic insufficient complied more to the 

personal measures than people who thought the government reaction was fitting. This effect 

was even stronger but in the opposite direction for individuals deeming the government 

reaction exaggerated. Interestingly, other-regarding variables such as perceived risk of 

infection, illness and death for others and compliance by others were both also significant. 

If a person perceives the risk for others as high, (s)he is also likely to comply more. Similarly, 

if a person perceives compliance by others as high, (s)he is also likely to comply more. This 

latter effect can be interpreted in various ways. First of all, it could be that the opinion of 

compliance of others is based on their own social network. Then, it could be that people who 

comply more themselves are surrounded with other compliers, based on for example shared 

norms and values. Secondly, it could also be that there is an anchoring and adjustment effect 

(Tversky & Kahneman, 1974). The respondents could anchor their response to the questions 

about compliance of others, which followed the questions about their own compliance, to 

their own behavior and insufficiently adjust downwards. This would mean that people who 

themselves score high on compliance, also score the compliance of others higher. Thirdly, 

given that people who complied themselves also might have had limited contact with others, 

they might have used their own compliance as reference and used Bayesian updating to form 

their beliefs on the compliance of others. Finally, compliance of others may also influence 

own compliance through, for instance, social norms and conditional cooperation (Keser & 

van Winden, 2000).  

A number of limitations of this study need to be mentioned. First, like in similar studies 

conducted in the Netherlands, we observed high compliance with the precautionary 

measures. Our measurement of compliance, however, was self-reported. Despite anonymity 

of response, a social desirability bias might have led respondents to over-report compliance 

with the personal measures (Paulhus, 1984).  

Secondly, the measures of social and future orientation were also self-reported. The use of 

COO to measure social orientation is somewhat unconventional; research focusing on social 

dilemmas often uses a monetary measure of social value orientation (SVO, e.g. Grosch & 

Rau, 2017; Brizi et al., 2015). We chose to use COO as we thought it would be easier for 

respondents to comprehend and complete in the context of an elaborate online survey. Our 

findings support the use of COO to measure social orientation, but studies comparing the 

validity of these different measures of social preferences are recommended. Similarly, our 

findings further support the use of the CFC-future subscale as an alternative to commonly 

used time preference measures.  

Another factor that needs to be considered is the fact that our survey took place at the start 

of the pandemic. Compliance may well be different in a later stage of the pandemic. Further 

research is needed to assess the drivers of sustained compliance. Finally, our survey was 
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administered in the Netherlands, where government response differed considerably from 

many other countries and, in particular, was much less stringent. It remains unknown 

whether people in other countries, with different cultures, would have behaved similarly 

under similar conditions.  

4.5 Conclusion 

Overall, our results support the idea to take consideration of others and consideration of the 

future into account when analyzing cooperative behavior in social dilemmas. We found 

considerations of others and consideration of the future to be positively correlated and to 

jointly predict compliance with voluntary precautionary measures concerning social 

distancing and personal hygiene recommended by the government in the Netherlands to help 

contain the spread of COVID-19. Thus, we recommend policy makers who have to deal with 

social dilemmas, to consider the public’s consideration of others and their consideration of 

the future when designing and communicating policies.  
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Appendix A – Measures 

 

General and precautionary measures as of March 23, 2020 

General measures 

(source: https://www.government.nl/latest/news/2020/03/23/stricter-measures-to-control-

coronavirus) 

• Stay home as much as possible. Leave the house only to go to work if you cannot 

work at home, to buy groceries or to take care of others. You can go out to get some 

fresh air, but do not do so in groups. Always keep a good distance from other people 

(at least 1.5 meters) and avoid all social activities and groups of people. At home: 

limit the number of visitors to 3 and keep sufficient distance (1.5m) from each 

other. 

• As before, if you have a cough or a cold: stay home. If someone in your household 

develops a fever, all the members of the household should stay home. This does not 

apply to key workers in crucial sectors and critical processes, unless they 

themselves get sick. 

• All gatherings are prohibited until 1 June, even gatherings of less than 100 people. 

This is a tightening of the existing ban (that applied up to 6 April). An exception is 

made for funerals and religious weddings. More information about this will follow 

soon. 

• Public transport and shops are required to take measures to ensure that people keep 

a good distance. For instance, by limiting the number of people allowed in the shop 

at the same time. 

• Businesses in contact-based industries, such as hair salons and beauty parlors, must 

be closed until 6 April. Other professionals, such as physiotherapists, are urged to 

work via video calls wherever possible. 

• Casinos are now subject to the same restrictions as establishments serving food and 

drink, and will be closed from 24 March 2020. 

• Establishments such as holiday parks must put measures in place so that people 

keep a distance of 1.5 meters from each other. Failing this, local authorities may 

order these locations to close. 

• Mayors may designate areas, like parks, beaches or neighborhoods, where people 

are not allowed to collect together. The authorities will take action against groups 

of 3 or more people, who do not all maintain a distance of 1.5 meters from each 

other. This does not apply to children or to people in the same household, such as 

families. 

• The ban on gatherings does not apply to public markets as these play a crucial role 

in bringing food to consumers in some parts of the country. Municipalities and 

https://www.government.nl/latest/news/2020/03/23/stricter-measures-to-control-coronavirus
https://www.government.nl/latest/news/2020/03/23/stricter-measures-to-control-coronavirus
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market superintendents will examine ways that a good distance between members 

of the public can be maintained. 

• The government also wants to be able to enforce existing measures more 

effectively. Mayors will have the option of enacting an emergency byelaw, to more 

easily and more quickly initiate enforcement activities. Mayors can also order 

specific locations to be closed, including parks, beaches and campsites. And people 

who violate the rules can be fined. 

Precautionary measures 

(Source: https://www.rivm.nl/en/novel-coronavirus-covid-19) 

• Wash your hands often with soap and water 

• Cough and sneeze into your elbow 

• Use paper tissues to blow your nose and discard them after use 

• Do not shake hands 

• Stay 1.5 meters (2 arm lengths) away from other people 

• Work from home as much as possible 

• Stay home if you have cold symptoms 

• Stay home if someone in your household develops a fever 

Consideration of Others 

7-items: 

1. Doing things to help other people is more important to me than almost anything 

else. 

2. I often go out of my way to do things for other people. 

3. I think about other people’s feelings before I do something they might not like. 

4. I enjoy doing things for other people‚ even when I don’t receive anything in return. 

5. I make sure that doing what I want will not cause problems for other people. 

6. Before I do something‚ I think about how it will affect the people around me. 

7. I try very hard not to hurt other people’s feelings. 

Note: items 1 and 2 are scored on the following 5-point scale: 1 = False, 2 = Somewhat false, 

3 = Not sure, 4 = Somewhat true, 5 = True. Items 3-7 are scored on the following 5-point 

scale: 1 = Never, 2 = Not often, 3 = sometimes, 4 = often, 5 = almost always. 

  

https://www.rivm.nl/en/novel-coronavirus-covid-19
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Consideration of Future Consequences 

14-items: 

1. I consider how things might be in the future, and try to influence those things with 

my day to day behavior. (F) 

2. Often I engage in a particular behavior in order to achieve outcomes that may not 

result for many years. (F) 

3. I only act to satisfy immediate concerns, figuring the future will take care of itself. 

(I) 

4. My behavior is only influenced by the immediate (i.e., a matter of days or weeks) 

outcomes of my actions. (I) 

5. My convenience is a big factor in the decisions I make or the actions I take. (I) 

6. I am willing to sacrifice my immediate happiness or wellbeing in order to achieve 

future outcomes. (F) 

7. I think it is important to take warnings about negative outcomes seriously even if 

the negative outcome will not occur for many years. (F) 

8. I think it is more important to perform a behavior with important distant 

consequences than a behavior with less important immediate consequences. (F) 

9. I generally ignore warnings about possible future problems because I think the 

problems will be resolved before they reach crisis level. (I) 

10. I think that sacrificing now is usually unnecessary since future outcomes can be 

dealt with at a later time. (I) 

11. I only act to satisfy immediate concerns, figuring that I will take care of future 

problems that may occur at a later date. (I) 

12. Since my day-to-day work has specific outcomes, it is more important to me than 

behavior that has distant outcomes. (I) 

13. When I make a decision, I think about how it might affect me in the future. (F) 

14. My behavior is generally influenced by future consequences. (F) 

Note: F = CFC-Future subscale item; I = CFC-Immediate subscale item (needs to be reverse 

scored before adding to CFC-total). Strathman et al.’s original CFC scale = Items 1-12. 

Scoring of items on a 5-point scale: 1 = extremely uncharacteristic, 2 = somewhat 

uncharacteristic, 3 = neutral, 4 = somewhat characteristic, 5 = extremely characteristic.  
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Appendix B – Descriptive statistics  
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Figure 2. Perceived risk assessment of becoming infected with COVID-19, and becoming ill or dying 

if infected 

 

Figure 3. correlation age with average standardized compliance 
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Table 3. Regressions of average compliance with CFC-immediate and CFC-future instead 

of only CFC-future 

  Model 2b Model 3b Model 4b 

1. COO  0.20*** 0.15*** 
 (0.03) (0.03) 

2. CFC-future  0.14*** 0.06* 0.11*** 

(0.03) (0.03) (0.03) 
3. COO x CFC-future   −0.04 −0.03 

 (0.02) (0.02) 

4. CFC-immediate −0.08*** −0.08** −0.08** 
(0.02) (0.02) (0.02) 

5. COO × CFC-immediate  0.02 0.03 

 (0.03) (0.02) 
6. Female   0.30*** 

  (0.04) 

7. Age   0.01*** 
  (0.00) 

8. Education: Low    

      Middle   0.02 
  (0.06) 

      High   −0.09 

  (0.06) 
(Constant) 0.06** 0.08*** −0.56*** 

(0.02) (0.02) (0.11) 

Obs 1019 1019 1019 
R−squared 0.02 0.06 0.11 

F 21.80 19.59 22.81 

AIC 2215.49 2143.48 2037.55 

*p < 0.05, ** p < 0.01, *** p < 0.001. COO and CFC are normalized to a standard deviation of 1. 

Uncensored observations: 860, Right-censored observations: 159. Robust standard errors between 

parentheses. 
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Table 4. Quantile regressions of average compliance 

  Q1 (0.25) Q2 (0.5) Q3 (0.75) 

1. COO 0.11*** 0.08** 0.07*** 
(0.03) (0.02) (0.01) 

2. CFC-future 0.03 0.07* 0.03 

(0.03) (0.03) (0.02) 
3. COO × CFC-future −0.04* −0.04* −0.03 

(0.02) (0.02) (0.02) 

4. Female 0.25*** 0.17*** 0.11*** 
(0.05) (0.04) (0.03) 

5. Age 0.01*** 0.01** 0.00** 

(0.00) (0.00) (0.00) 
6. Education level: Low    

      Middle 0.16* 0.03 −0.01 

(0.07) (0.05) (0.04) 
      High 0.07 0.03 −0.04 

(0.09) (0.07) (0.03) 

7. Perceived risk for self 0.02 −0.04 −0.01 
(0.04) (0.02) (0.03) 

8. Poor self-assessed health (<6/10)  0.12 0.11 0.08 

(0.08) (0.06) (0.06) 
9. Perceived compliance others 0.32*** 0.19*** 0.12*** 

(0.05) (0.04) (0.03) 

10. Perceived risk for others 0.22*** 0.19*** 0.08** 
(0.06) (0.05) (0.03) 

11. Perception government response to pandemic: Fitting    
     Insufficient 0.13* 0.13** 0.09* 

(0.07) (0.04) (0.04) 

     Exaggerated −0.64*** −0.51*** −0.49*** 
(0.07) (0.13) (0.07) 

12. Perceived effectiveness measures: Neutral    

     Effective 0.01** 0.09 0.03 
(0.05) (0.05) (0.04) 

     Ineffective −0.09 −0.04 0.00 

(0.09) (0.10) (0.05) 
(Constant) −1.35*** −0.65*** 0.07*** 

(0.13) (0.15) (0.10) 

Obs 1019 1019 1019 

Pseudo R-squared 0.26 0.18 0.13 

*p < 0.05, ** p < 0.01, *** p < 0.001. COO and CFC are normalized to a standard deviation of 1. 

Robust standard errors between parentheses. 
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Chapter 5 − How Should ICU Beds Be Allocated During a Crisis? 

Evidence from the COVID-19 Pandemic 
 

Based on:  

Charlotte Dieteren, Merel van Hulsen, Kirsten Rohde, Job van Exel, How should ICU beds 

be allocated during a crisis? Evidence from the COVID-19 pandemic. PLOS ONE 17(8): 

e0270996. https://doi.org/10.1371/journal.pone.0270996  
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Abstract 

The first wave of the COVID-19 pandemic overwhelmed healthcare systems in many 

countries, and the rapid spread of the virus and the acute course of the disease resulted in a 

shortage of intensive care unit (ICU) beds. We studied preferences of the public in the 

Netherlands regarding the allocation of ICU beds during a health crisis.  

We distributed a cross-sectional online survey at the end of March 2020 to a representative 

sample of the adult population in the Netherlands. We collected preferences regarding the 

allocation of ICU beds, both in terms of who should be involved in the decision-making and 

which rationing criteria should be considered. We conducted Probit regression analyses to 

investigate associations between these preferences and several characteristics and opinions 

of the respondents. 

A total of 1,019 respondents returned a completed survey. The majority favored having 

physicians (55%) and/or expert committees (51%) play a role in the allocation of ICU beds 

and approximately one-fifth did not favor any of the proposed decision-makers. Respondents 

preferred to assign higher priority to vulnerable patients and patients who have the best 

prospect of full recovery. They also preferred personal characteristics, including age, play 

no role. 

Our findings show that current guidelines for allocating ICU beds that include age as a 

criterion are not consistent with societal preferences; rather, age seems to be accepted as a 

criterion merely because of its relation to vulnerability and a prospect of full recovery. 

Allocation of ICU beds during a health crisis requires a multivalue ethical framework. 
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5.1 Introduction 
During the first quarter of 2020, there were more than 118,000 confirmed cases of COVID-

19 in at least 114 countries (World Health Organasation (WHO), 2020). Consequently, the 

WHO officially declared the international COVID-19 outbreak a pandemic in March, 2020 

(WHO, 2020). The first wave of the COVID-19 pandemic overwhelmed healthcare systems 

in many of these countries (Wu & McGoogan, 2020; Armocida et al., 2020; Mareiniss, 

2020). The acute course of the disease, which includes respiratory conditions that sometimes 

require admission to an intensive care unit (ICU), revealed that even some of the better 

equipped healthcare systems faced a shortage of ICU beds. 

Resource scarcity in healthcare is not a new phenomenon. In most countries, the demand for 

healthcare exceeds the capacity for delivery within the available budget. As a consequence, 

choices must be made about how to spend these resources optimally. Although countries are 

thus familiar with rationing scarce health care resources, the scarcity due to the COVID-19 

outbreak had a different character. The pandemic led to situations of acute shortages of both 

medical devices, such as high-filtration N-95 masks and ventilators, and specialized staff. 

Italy, the European epicenter of the COVID-19 pandemic in February 2020, initially faced 

an extreme shortage of ICU beds and staff, which forced physicians to allocate critical 

resources to the patients who would benefit most (Mounk, 2020). Italian physicians were 

supported with recommendations by an Italian expert team (SIAARTI) on how to prioritize 

patients in times of ICU bed scarcity (Vergano et al. 2020). The criteria to be considered for 

admitting patients to ICUs included age, comorbidities, and pre-existing functional status. 

However, these recommendations were strongly criticized by the media and the public as 

ageist and discriminatory against elderly patients (Craxì et al., 2020). Other countries had 

similar experiences during the first wave (Solnica, Barski & Jotkowitz, 2020).  

Decisions about who to treat and who not to treat sometimes lead to intense societal and 

political debates. Aligning decisions with societal preferences may help increase public 

acceptance and support for such decisions. However, previous research has shown that 

societal preferences are heterogeneous; along with broader ethical notions such as fairness, 

solidarity, and equity, members of the public care about the effectiveness of the treatment, 

the severity of the disease, patients’ capacity to benefit, and the size of the gains in terms of 

quality of life (Skedgel, Wailoo, Akehurst, 2015; van Exel et al., 2015; Reckers-Droog, van 

Exel & Brouwer, 2018). Moreover, such societal preferences may well be different in crisis 

situations where the consequences of allocation decisions are more salient because they 

affect more people and are more ambiguous due to uncertainties about the nature of the 

crisis. It is well known from research in psychology and behavioral economics that salience 

and ambiguity affect people’s preferences (Cryder, Loewenstein, Scheines, 2013; Russell, 

2014; Wakker, 2008). However, it is unclear whether these societal preferences are affected 

by crisis situations that strongly impact healthcare systems, such as catastrophes and 

epidemics. Catastrophes (e.g., natural disasters, airplane crashes) mostly have courses that 

are easier to predict than those of epidemics (e.g., Ebola, SARS). In addition, the magnitudes 
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of pandemics like the COVID-19 outbreak place such heavy burdens on healthcare systems 

that they also affect other patients. For instance, the capacity for regular care must be scaled 

down and the treatment of other patients displaced (Chudasama et al., 2020; Liebensteiner 

et al., 2020). The Netherlands’ National Institute for Public Health and the Environment 

estimated that, during the country’s first wave alone, at least 50,000 healthy years of life 

were lost as a consequence of delayed or cancelled appointments with medical specialists 

(RIVM, 2020). Hence, rationing during a pandemic requires careful understanding of the 

overall situation.  

The current COVID-19 pandemic makes it possible to investigate public support for 

rationing decisions made during a health crisis. During the first wave of the pandemic, by 

the end of March 2020, hospitals in the Netherlands experienced a critical shortage of 

medical equipment and staff, and in some regions of the country a shortage of ICU capacity 

was imminent (Verweij et al., 2020). Experts and healthcare professionals in several 

hospitals raised concerns about the escalating situation, some patients were deferred to 

hospitals in other parts of the country and also to Germany, and the national government 

commissioned the development of guidelines for prioritizing patients in need of intensive 

care (Verweij et al., 2020). The public debate about this crisis situation in the healthcare 

system and about the need for prioritizing among patients also intensified. The present study 

aimed to investigate preferences among the public in the Netherlands regarding allocation 

of ICU beds in times of healthcare crises, looking both at who should be involved in the 

decision-making and which rationing criteria should be considered. In addition, we explored 

the relation between these preferences and respondents’ demographic characteristics as well 

as their opinions about the government’s response to the pandemic. These additional 

analyses provide more insight into the heterogeneity of the measured preferences and will 

help identify the groups in a society who will potentially support or oppose different policies 

or guidelines proposed by different stakeholders. As a consequence, allocation guidelines 

can be aligned with societal preferences, which will increase the policy acceptance rate 

among the public. In addition, information about the heterogeneity within the public can also 

be used to more effectively inform the public about why such allocation policies are needed. 

5.2 Methods 

5.2.1 Survey design and sample 

In this study, we used data collected at the end of March 2020 to investigate the compliance 

of citizens in the Netherlands with government measures to contain and mitigate the spread 

of the coronavirus (van Hulsen, Rohde & van Exel, 2022). At the time, which was one month 

after the first confirmed case of COVID-19, the Netherlands experienced exponential growth 

in the number of infections and hospital admissions, and the imminent scarcity of ICU beds 

was starting to become a topic of public debate. To collect the data, we developed a survey. 

This survey was programmed and distributed online by a survey sampling company. 

Invitations, and reminders, to participate in this survey were sent via email to members of 
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their panel. Respondents were recruited using a quota-sampling approach, which aimed for 

the respondents being comparable to the Netherlands’ adult population in terms of age, sex 

and level of education. The target sample size was 1,000 respondents. No formal sample size 

calculations were performed. At the beginning of the survey, respondents were given 

information about the purpose of the study and were instructed that their participation was 

voluntary and anonymous to the researchers and that they could end their participation at 

any time. The full questionnaire translated to English by the authors is available upon 

request. 

5.2.2 Measures 

Who should be involved in making decisions about the allocation of ICU beds? 

To assess who members of the public believe should be involved in decision-making 

regarding the allocation of ICU beds, we presented respondents with a list of ten decision-

makers that could potentially have a role in developing guidelines for prioritizing patients 

for ICU beds in the Netherlands (see Table 1). This list was compiled based on the current 

guidelines for allocation of ICU beds in the Netherlands and discussions at the time in 

parliament, the medical profession and in the media about who should be involved in 

decision-making. Considering the topic of societal preferences in this study, we added ‘the 

population of the Netherlands’ to this list. We asked respondents to indicate on a 5-point 

Likert scale the extent to which they believed that each of these decision-makers should play 

a role in developing these guidelines (ranging from 1 = completely disagree to 5 = completely 

agree). For the analyses, we organized the decision-makers into five categories, as shown in 

the right-hand column of Table 1. These categories were based on the similarity in 

importance attached to the different types of decision-makers by respondents, by inspecting 

the Spearman correlations between the Likert scores (see Appendix A, Figure 1). Despite 

moderate correlation, the decision-makers ‘population of the Netherlands’ and ‘lottery’ were 

placed into separate categories on substantive grounds. The decision-maker ‘hospital 

management’ was not included into one of the categories and excluded from further analysis 

as the observed correlations did not allow for a meaningful and unambiguous classification 

into any one of these categories. Within the identified categories with more than one 

decision-maker, the Likert scores were moderately to highly correlated (i.e., between 0.47 

and 0.89). 
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Table 1. Decision-makers 

Decision-maker Category 

1. Physician on duty Physicians 

2. Physicians from the hospital making a joint decision 

3. National association of intensive care physicians Expert committees 

4.  Team of experts 

5. The House of Representatives Government 

6. The Cabinet 

7. The Ministry of Health, Welfare and Sports 

8. Population of the Netherlands (for instance, through a 

referendum) 

The public 

9. Lottery (giving all patients an equal chance for an ICU bed) Lottery 

10. Hospital management – 

 

The five decision-maker categories were then organized as dummy variables that take the 

value 1 for a respondent if the respondent’s average agreement score on the 5-point Likert 

scale for the decision-makers in that category was at least 4, corresponding to a ‘(completely) 

agree’ score that these decision-makers should play a role in developing guidelines, and the 

value 0 otherwise. For example, respondents who were positive that the ‘physician on duty’ 

and ‘physicians from the hospital making a joint decision’ should play a role in making 

allocation decisions (by giving these two potential decision-makers an average score of 4 or 

higher) were assigned the value 1 for the category physicians, while those who were negative 

or neutral about such a role for them (by giving them an average score of less than 4) were 

assigned the value 0 for this category. 

Respondents were also asked whether they had additional suggestions for decision-makers 

that should be involved in developing the guidelines. The answers in this open text field 

were categorized as “no”, “don’t know”, “protest answer”, and “a specific 

recommendation”. 

Allocation criteria for the rationing of ICU beds 

Next, we presented respondents with a list of 18 criteria that might be considered in the 

development of guidelines for the allocation of ICU beds (see Table 2). These criteria were 

selected from previous research that has investigated societal preferences for the distribution 

of health and healthcare (van Exel et al., 2015; Wouters et al., 2017; McHugh et al., 2018), 

combined with the most salient criteria mentioned in the public and political debates in the 

Netherlands at the time of the survey development. Each criterion reflects a distinct potential 

reason for a rationing choice. Although these criteria are not necessarily independent (e.g., 

age and vulnerability), we included them as separate criteria in order to try to disentangle 
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the relevance of each criterion for priority setting in the view of the public. We asked 

respondents to indicate on a 5-point Likert scale whether each of these criteria should have 

a role in guidelines for allocating ICU beds (ranging from 1 = completely disagree to 5 = 

completely agree). 

Opinion variables 

We also collected data on respondents’ opinions about the government’s response to the 

pandemic. We asked respondents whether they considered the government’s response to the 

pandemic to be ‘highly insufficient’, ‘insufficient’, ‘appropriate’, ‘exaggerated’, or ‘highly 

exaggerated’, as well as whether they believed that the measures taken by the government 

were ‘very effective’, ‘effective’, ‘neutral’, ‘ineffective’, or ‘very ineffective’ in combating 

the pandemic. We also asked whether respondents had been stockpiling food and household 

goods, as a proxy for the experienced uncertainty about the development of the COVID-19 

crisis. The rapid spread of this novel virus came with great uncertainty about its health effects 

and its impact on the economy and society at large. Such uncertainty in a time of crisis has 

been shown to affect household consumption and stockpiling (Davis et al., 2013). The exact 

wording of these questions can be found in Appendix A, Table 2. 

Demographic characteristics 

Finally, we asked respondents about several demographic characteristics, including age, sex, 

employment status, and highest achieved level of education.  
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Table 2. Potential criteria for rationing ICU beds 

1. The most vulnerable patient should receive priority 

2. Younger patient should receive priority 

3. Patient who has been to the hospital for care before should receive priority 

4. Patient who arrives at the hospital first should receive priority 

5. Patient who had a higher risk of becoming infected because of working in a crucial 

profession during the coronavirus outbreak (such as health care, police, grocery stores) 

should receive priority 

6. Patient who had a higher risk of becoming infected because of working on the 

development of a treatment against the coronavirus should receive priority 

7. Patient who had a higher risk of becoming infected because of providing care to people 

with the coronavirus should receive priority 

8. Patient with the highest chances of full recovery should receive priority 

9. Patient who are breadwinners should receive priority 

10. Patient who provides informal care to family members should receive priority 

11. Patient who is parent of school-going children should receive priority 

12. Patient who has not used much healthcare in the past should receive priority 

13. Patient who was completely healthy before becoming infected should receive priority 

14. Patient who complied with precautionary measures should receive priority 

15. Patient with urgent needs based on a reason other than coronavirus should receive 

priority 

16. Patient with coronavirus should receive priority 

17. Patient who lives near the hospital should receive priority 

18. Personal characteristics of patients should play no role in deciding who gets an ICU 

bed 

 

5.2.3 Analytical approach 

We only included respondents who completed the survey. After cleaning and recoding the 

variables of interest for this study, we examined the sociodemographic characteristics of the 

sample and their answers to the two central questions. We first recoded the answers to the 

question about who should be involved in the development of the allocation guidelines into 

five categories, as described above. Next, we further analyzed these answers in terms of the 

number of decision-maker categories respondents thought should be involved in the 

development of the guidelines, distinguishing in particular the group of respondents who 

assigned a score of 3 or less to all categories. For the question about the criteria that should 

be used in decision-making, we computed the mean score for each of the 18 decision-making 

criteria, based on the scores of respondents on the 5-point Likert scale, and their difference 

from the overall mean score across criteria.  
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Second, we estimated a series of binary response models to examine the relationship between 

the respondents’ preferences and their demographic characteristics and opinions. First, we 

examined the relationships between the demographic characteristics of respondents (i.e., 

age, sex, level of education, and employment) and their probability of being in favor of the 

involvement of each decision-maker category (i.e., physicians, expert committee, 

government, the public, lottery). Then we added opinions about the government’s response 

to the COVID-19 pandemic (i.e., whether the response was sufficient, whether the measures 

were effective, and whether respondents engaged in stockpiling) to these models. The 

following model structure was applied: 

𝑌i  =  {
1
0

    if 𝑋𝑖𝜃 +  𝜀𝑖  >  0
otherwise       

 

where 𝑌i is the binary outcome variable (i.e., a decision-maker category or a decision-making 

criterion) and 𝑋𝑖 captures a number of demographic characteristics and opinions of 

respondents. The parameter 𝜀𝑖 denotes the error term.  

Next, we estimated models for the six decision-making criteria that were the most relevant 

according to the respondents or were the most heavily discussed in public and political 

debates in the Netherlands at the time of data collection. To do this, we first examined the 

relationships between the respondents’ demographic characteristics (i.e., age, sex, level of 

education, and employment) and the probability of being in favor of each of the six decision-

making criteria. Then we added the preferences for the five decision-maker categories to the 

models. We used STATA 16.0 to analyze the data. 

Ethical approval 

This study was approved by the Internal Review Board of the Erasmus School of Economics 

(ESE IRB-NE application 2020-04). Participants could only continue with the survey once 

they provided written informed consent. 

5.3 Results 

5.3.1 Study sample 

Table 3 shows the demographic characteristics of the 1,019 respondents who returned 

completed surveys. The final column shows the percentages of the reference population 

during the data collection. The mean age was 48 years and 53% of the sample were female. 

The sample is slightly higher educated than the reference population.  



Chapter 5 

 

 

132 

 

Table 3, Demographic characteristics and COVID-19-related opinions of the study sample (N = 1,019) 

and proportions in overall population 

Demographic characteristics Sample Population1 

  N (%) % 

Age 18–34 248 (24.3) 25.8 

 35–59 474 (46.5) 45.8 

 60–77 297 (29.2) 28.4 

Sex Female 542 (53.2) 51.0 

 Male 477 (46.8) 49.0 

Education level Low 288 (28.3) 31.7 

 Medium 370 (36.3) 37.8 

 High 361 (35.4) 30.5 

Employed No 471 (46.2)  

 Yes 548 (53.8)  

COVID-19 related opinions   

Government response (Highly) Insufficient  266 (26.1)  

 Appropriate 657 (64.5)  

 (Highly) Exaggerated  96 (9.4)  

Government measures (Highly) Ineffective 132 (13.0)  

 Neutral 314 (30.8)  

 (Highly) Effective 573 (56.2)  

Stockpiling  No 687 (67.4)  

 Yes 332 (32.6)  
1 Quota provided by survey sampling company, based on national statistics 

5.3.2 Who should be involved in decisions about the allocation of ICU beds? 

Figure 1 shows that large majorities of between 55% and 70% of the respondents completely 

agreed that physicians from the hospital making a joint decision, the physician on duty, the 

national association of intensive care physicians, or a team of experts should play a role in 

developing guidelines for the allocation of ICU beds. Much smaller proportions of between 

20% and 30% thought the Ministry of Health, Welfare and Sports, the Cabinet, the House 

of Representatives, or hospital management should play a role. When aggregating these 

decision-makers into the categories defined earlier, the majority of the sample were in favor 

of a role for physicians (55%) or an expert committee (51%), while about 18% considered 

government to be an appropriate decision-maker. Only 12% of the respondents were in favor 

of a role for the public, and only 12% were in favor of a lottery (see Appendix A, Table 3).  
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Figure 1. Support for decision-making categories, ranked by agreement 

Overall, about one-third of the respondents (34.3%) had a clear preference for a single 

decision-maker category, while 43.9% were in favor of shared responsibility between two 

or more of the proposed decision-maker categories (see Appendix A, Table 3 and Figure 1). 

Approximately one out of five respondents (21.8%) did not support a role for any of the five 

decision-maker categories, as indicated by an average score of less than 4 for all categories. 

About half of this group (114 respondents; 11.2% of the total sample) even had an average 

score of less than 3 for all categories. These results could be interpreted as protest responses, 

because the majority of these respondents (74%) did not provide an alternative suggestion 

for who should be involved in decisions about the allocation of ICU beds. Moreover, many 

of these respondents expressed dissatisfaction with the government and the shortage of ICU 

beds in a wealthy country such as the Netherlands (example: “The shortage of ICU beds is 

simply the result of all the cutbacks implemented by the current and previous governments”; 

resp100). Some characterized having anyone play a role in allocating ICU beds as inhumane 

and expressed relief that they themselves did not bear the responsibility for such decisions 

(example: “Everything should be done to avoid having physicians and patients ending up in 

these sorts of situations”; resp31). This ‘protest group’ had a slightly lower mean age than 

the rest of the sample (45 years versus 48 years) and was less educated. No differences were 

found regarding sex or employment status. 

The results of the models investigating the associations between the preferences regarding 

who should be involved in decisions about the allocation of ICU beds and the demographic 

characteristics and opinions of respondents are presented in Table 4. We found that people 

aged 60–77 years were 16 percentage points more likely to be in favor of a role for 

physicians, while younger people were more likely to be in favor of a role for government 

or a lottery. Female respondents were more likely than male respondents to be in favor of a 

role for an expert committee. Compared to respondents with a low level of education, 

respondents with a medium level of education were 9 percentage points less likely to be in 
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favor of an expert committee, and those with a high level of education were 7 percentage 

points less likely to be in favor of a role for the public. Being employed increased the 

likelihood of being in favor of a role for the government or the public. In addition, compared 

to the respondents who considered the government’s response to the COVID-19 pandemic 

(highly) insufficient, those who believed it was (highly) exaggerated were more likely to be 

in favor of a role for the public or a lottery, and less in favor of an expert committee. 

Compared to respondents who considered the measures the government took in response to 

the pandemic (highly) ineffective, those who thought they were (highly) effective were more 

likely to be in favor of a role for physicians, an expert committee, and the government. 

Finally, stockpiling during the initial stages of the COVID-19 pandemic was positively 

associated with a role for the public or a lottery, and to a smaller extent also with a role for 

the government.   
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5.3.3 Which criteria should be considered in deciding on the allocation of ICU 

beds? 

The left panel of Figure 2 shows the mean score for each of the 18 criteria presented to 

respondents. The overall mean score was 3.12 (on a scale ranging from 1 to 5). The right 

panel of Figure 2 shows the difference between the mean score for each criterion and the 

overall mean score.  

The highest mean score (3.8) was observed for the criterion [18] stating that personal 

characteristics should play no role in the allocation of ICU beds. This criterion representing 

the equality of patients was followed by criteria [1] and [8], favoring patients who are 

vulnerable or have the highest chance of full recovery, and criteria [5], [6], and [7], favoring 

those with higher risks related to working in a crucial profession, caring for infected patients, 

or working on development of a vaccine or treatment. Prior healthcare use [12] and the 

hospital-related criteria [3] and [17], which received the lowest mean scores, were thus least 

preferred for consideration in guidelines for the allocation of ICU beds. Compliance with 

the safety measures advised by the government [14], which involves notions of own 

responsibility and culpability, also received a lower-than-average score. Preference for 

prioritizing patients infected with the coronavirus [16] was only slightly higher than for 

patients with other urgent needs for an ICU bed [15].  

We further investigated how the six allocation criteria that either came out as the most 

relevant in our data ([1], [5], [8] and [18]) or were most prolific in the public debate in the 

Netherlands at the time of analysis ([2] and [14]) associated with respondents’ demographic 

characteristics and preferences for decision-maker categories, see Table 5 for model 

estimations. We found that age, education level, and employment status affected the 

likelihood of being in favor of certain criteria. For example, people aged 35–77 were more 

likely than young people to support prioritizing based on vulnerability [1] and less likely to 

support prioritizing based on age [2]. The oldest age group was less likely to support 

prioritizing based on patients’ personal characteristics [18], while people aged 35–59 were 

less likely to support the culpability criterion [14]. More highly educated people were more 

likely to be in favor of prioritizing based on the capacity to benefit [8]. Employed people 

were less likely than unemployed people to be in favor of the vulnerability criterion [1] and 

more likely to be in favor of the culpability criterion [14] and the capacity to benefit [8].  
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Figure 2. Preferences for decision-making criteria for the allocation of ICU beds (mean score and 

difference from overall mean) 

Moreover, people in favor of a role for physicians were more likely to support the criteria 

related to vulnerability [1], work-related risk [5], and capacity to benefit [8] but against 

discrimination based on personal characteristics [18]. People in favor of a role for an expert 

committee were more likely to support all of the allocation criteria other than the one 

specifying that ‘personal characteristics should play no role’ [18]. People in favor of a role 

for the government were likely to support the age [2] and crucial profession [5] criteria, 

which the government in the Netherlands actually does, but also the chance of full recovery 

[8] and culpability [14] criteria, which it does not. As one would perhaps expect, people in 

favor of a role for a lottery were against discrimination based on personal characteristics 

[18], yet they showed support for the crucial profession [5] and culpability [14] criteria. 
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5.4 Discussion 

The data for this study were collected at the end of the first quarter of 2020, when the first 

wave of the COVID-19 outbreak in the Netherlands was nearing its peak. Hence, this study 

took place against the backdrop of public and political debates about the increasing pressure 

the pandemic placed on the healthcare system. In this context, we wanted to investigate 

societal preferences regarding the allocation of scarce ICU beds during a health crisis. We 

assessed the societal preferences for various types of decision-makers being involved in the 

development of guidelines for the allocation of ICU beds and the rationing criteria that 

should be considered in this allocation process.  

The results of our study suggest that the majority of the sample believed that physicians or 

an expert committee should be involved in developing guidelines for the allocation of scarce 

ICU beds during a health crisis. The preferred allocation criteria for guiding these decisions 

mostly related to the health and risk profiles of patients in need of an ICU bed. Priority for 

the most vulnerable patients and those with the highest chance of full recovery was 

supported, as well as priority for those with a higher work-related risk of becoming infected. 

Interestingly, it was generally preferred that personal characteristics should not play a role, 

and priority for younger patients was only weakly supported. The age criterion has been 

criticized more generally before, both by experts and in the public debate, as connected with 

ageism or even racism (Craxì, 2020). One of the arguments against an age-related criterion, 

which may also have played a role in our study, is that research shows significant differences 

between biological and chronological age (Mitnitski et al., 2002). The weak support for 

using age as a decision criterion seems to stand in contrast with international guidelines, 

where age appears to be a leading criterion for prioritizing patients when there is a shortage 

of ICU beds (Vergano et al., 2020; Verweij et al., 2020). However, other criteria considered 

important in our study are in part age-related, for example, vulnerability and the chance of 

full recovery. Based on our findings, we anticipate that guidelines based on age may be met 

with opposition from the public, although the clinical reasoning for using age as a criterion 

may not be so different from the priorities of the public. Presenting respondents separately 

with the different criteria previously identified in the literature enabled us to disentangle the 

various criteria that may otherwise be conflated as an age-related criterion. However, we 

recognize that there is not a single value alone that is able to determine which patients should 

be prioritized. Rather a multivalue ethical framework should be applied (Emanuel et al., 

2020). As suggested also by others, a utilitarian perspective (e.g., greatest benefit), 

individual patient preferences, social contexts, and operability should be included in the 

decision-making process (Gravesteijn et al., 2021).  

We found that respondents who were 35 years and older were more positive about a role for 

physicians in developing allocation guidelines, while respondents who were younger than 

35 more strongly supported a lottery. We also found that people who were positive about 

how government of the Netherlands is handling the pandemic, that is, who were satisfied 
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with the government’s response to the COVID-19 outbreak and considered the measures 

taken by the government to be effective, were more likely to be in favor of a role for the 

government. They were also more positive about a role for an expert committee, which, 

considering the government’s strong reliance on such a committee (called the ‘outbreak 

management team’) in the development of their policies for handling the pandemic, seems 

to make sense. Not surprisingly, people who were positive about how the government was 

handling the current health crisis also tended to prefer a role for government in the 

development of guidelines for the allocation of ICU beds, and people who considered the 

government response as exaggerated were more likely to be in favor of a role for the public 

or a lottery. Finally, people who experienced more uncertainty in relation to the pandemic, 

as revealed by self-reported stockpiling behavior, showed stronger support for a role for the 

government, the public, and a lottery, but not for physicians or an expert committee. One 

possible interpretation of this finding is that people who experienced more uncertainty 

generally do not trust or understand or feel insufficiently represented in the advice of experts 

as much as others do and would therefore like to shift influence away from experts and make 

the government more accountable for their decisions, or, alternatively, leave it to the public 

or a lottery.  

Approximately one out of every nine respondents was neutral or (strongly) disagreed with a 

role for any of the proposed decision-makers, but also did not provide alternative 

suggestions. In the open follow-up question, some of these respondents expressed the belief 

that rationing ICU beds is inhumane, with the government to blame for the capacity shortage, 

and that they were glad they were not -and also did not want to be- responsible for such 

difficult choices. This ‘protest response’ could also be interpreted as decision avoidance. 

When respondents perceive themselves to be personally responsible if they state being in 

favor of something, they may more likely anticipate regret about the possible outcomes of 

their choices and hence may prefer not to choose (Anderson, 2003). Avoidance of a decision, 

in particular deferral, is more likely among decision-makers who hope to postpone or escape 

the responsibility of making a decision (Anderson, 2003).  

Societal preferences for healthcare priority setting have previously been assessed in the 

Netherlands, although under ordinary circumstances (van Exel et al., 2015; Reckers-Droog 

et al., 2018; Wouters et al., 2017; Nicolet et al., 2020). Across these studies, an egalitarian 

view with respect to decision-making in healthcare was found to be most common, 

emphasizing the importance of equal opportunities and access to healthcare services for 

those in need of care. This is in line with our finding that vulnerability should play a role in 

the prioritization of patients for ICU beds, while personal characteristics, including age, 

should not. These previous studies also found that the effectiveness of the care and the 

quality of life after treatment are considered important by members of the public in the 

Netherlands, which seems to be consistent with the strong support for prioritizing those with 

a chance of full recovery in our study. In the context of limited ICU bed capacity, preference 

for those who would benefit most relates to a concern for the efficiency of healthcare. Hence, 
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also in the context of a health crisis, people seem to trade off concerns about equity and 

about efficiency. These trade-offs differ for different people; in our study, more highly 

educated people in particular seemed more in favor of considering efficiency in the 

allocation of ICU beds.  

Some limitations of our study need to be acknowledged. First, we collected our data by 

means of an online survey, and the answers to certain questions may be sensitive to a social 

desirability bias (Paulhus, 1984). Second, our data collection took place at the start of the 

COVID-19 outbreak. Although the shortage of ICU beds was a realistic threat for the 

country’s healthcare system at the time of data collection, it did not materialize because of 

intensive investments in capacity and deferral of patients to a neighboring country, 

Germany. In addition, the data collection took place in the early days of the pandemic, and 

since then much has changed regarding the patient flow within and between hospitals and 

the ICU treatment capacities and efficiency. Therefore, public opinion may also have 

changed in the interim. Repeating this study today, a year later, while the Netherlands is 

facing a third wave of COVID-19 infections, could generate additional insights about 

societal preferences for rationing healthcare during a health crisis. Some criteria might have 

become less or more relevant in the eye of the public. One could hypothesize that after 

months of experience with the social and economic consequences of lockdown measures, 

and now that people are better informed and more aware about the behavioral component in 

preventing contamination, the culpability criterion may have gained popularity. Finally, 

although our data were collected from a sample that was intended to be representative of the 

adult population of the Netherlands (in terms of age, sex, and level of education), caution is 

required in generalizing our findings. The sample ended up being slightly older and more 

highly educated than the reference population, and it cannot be ruled out that certain 

subgroups of the overall population were less likely to accept the invitation to participate or 

to finish completing the survey. Moreover, although the COVID-19 pandemic is an 

international concern, generalization of our findings beyond the Netherlands is limited by 

differences between countries in the organization and capacity of their healthcare systems, 

the measures taken by governments to contain and mitigate the coronavirus, and more 

general value orientations in the population (such as equality and solidarity).  

5.5 Conclusion 

In conclusion, it appears that during a health crisis, the public attaches the most value to 

rationing criteria that are related to the health status and prospects of patients and to their 

risk profiles and not to personal characteristics such as their age. The majority of our sample 

shared the opinion that physicians and experts should be responsible for the development of 

guidelines for the allocation of scarce ICU beds. The considerable size of the ‘protest group’ 

that did not support any of the decision-makers or did not want to bear any responsibility for 

this type of decision signals that any healthcare rationing decision in the context of a health 

crisis may face considerable opposition. Hence, policy makers should devote extra attention 
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to disseminating information regarding the importance of rationing criteria in the context of 

healthcare. Moreover, allocation guidelines that involve criteria related to the health and risk 

profiles of patients as well as those that favor patients that have the highest chances of full 

recovery are likely to receive the most support from the public.  
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Appendix A – Additional figures 

 

Figure 1. Number of decision-maker categories preferred. 

Table 1. Decision-makers; spearman correlation matrix agreement scores. 

 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 

1. Physician on duty 1.00         

2. Physicians from the hospital jointly 0.56 1.00        

3. National association of intensive care 
physicians 

0.26 0.44 1.00       

4. Population of the Netherlands (for 
instance by means of a referendum) 

-0.08 -0.12 0.07 1.00      

5. Hospital management 0.02 0.12 0.25 0.43 1.00     

6. The House of Representatives -0.10 -0.07 0.22 0.50 0.52 1.00    

7. The Cabinet -0.07 -0.02 0.24 0.46 0.49 0.89 1.00   

8. The Ministry of Health, Welfare and 

Sports 
-0.06 0.02 0.31 0.40 0.49 0.75 0.80 1.00  

9. Team of experts 0.19 0.36 0.47 -0.03 0.24 0.18 0.21 0.31 1.00 

10. Lottery (all patients have an equal 
chance to an ICU bed) 

-0.13 -0.11 -0.02 0.48 0.29 0.31 0.29 0.24 -0.02 
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Chapter 6 – General Discussion   
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The aim of this thesis was to study social and intertemporal preferences for allocation of 

scarce resources jointly. This was done by using lab experiments and surveys in an 

experimental setting (Part I) as well as questionnaires in a real-life setting, i.e., the COVID-

19 pandemic (Part II). 

In Chapter 2, we aimed to answer two research questions: RQ1) “Do social preferences differ 

between allocating time or money?”; RQ2) “How do people make decisions in a setting 

where inequalities can arise in both a monetary and an intertemporal dimension?”. To 

answer these questions, we developed an intertemporal dictator and ultimatum game to see 

whether choices made in these games are comparable to what is found in regular dictator 

and ultimatum games. We found that, on average, respondents behaved similarly in the one-

dimensional intertemporal dictator and ultimatum game as they did in the regular dictator 

and ultimatum game. More specifically, offers in the intertemporal ultimatum game 

generally were higher than those in the intertemporal dictator game. Nevertheless, when time 

was distributed, the offer of an equal split was more common than when money was 

distributed (RQ1). When we allowed for inequalities to arise in both the monetary and 

temporal domains (i.e., two-dimensional games), we found that in the dictator game, the 

players making the offers were insensitive to the distributions of the monetary payoffs if 

both players received at least some amount of money. In the ultimatum game, players on 

average compensated monetary inequalities with their allocation of waiting time (RQ2). 

In Chapter 3, we studied preferences for allocation in a more concrete setting: reducing 

waiting time for minor surgery by increasing capacity. The research question we aimed to 

answer was: RQ3) “Are people willing to invest in increasing capacity to reduce waiting 

times for minor surgeries and what preferences do people have, from a social and from an 

individual perspective, for allocations of these reductions in waiting time across regions 

with unequal initial waiting time?”. We found that the perspective taken in answering this 

question plays a role. When respondents were put into the perspective of a Social Planner, 

they on average preferred a ranking of scenarios that is in line with inequality aversion and 

Rawlsian preferences concerning final waiting time. The respondents that were put into the 

individual perspective, in either the initially better off or worse off region regarding waiting 

time, reported overall a less straightforward preference, with on average some indifferences 

between scenarios, indicating that there might be more variety in preference ranking. The 

two strategies that seemed to play the largest role were inequality aversion concerning final 

waiting time and most reduction and thus least final waiting time for own region (RQ3). 

Moreover, the analysis of aspects that played a role in deciding on the preference ranking 

showed that it mostly concerned the final waiting time in their own region, final waiting time 

in the other region and whether both regions would end up with an equal final waiting time. 

This indicates that the final waiting time (outcome) seems to be more important than the 

reduction of waiting time (procedure). 
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In Chapter 4, we studied the effect of social and intertemporal preferences on real-world 

behavior. More specifically, we aimed to answer the question: RQ4) “How do social and 

intertemporal preferences play a role in a social dilemma situation as posed by the COVID-

19 pandemic?” For this, we measured the Consideration of Others (COO) and the 

Consideration of Future Consequences (CFC) of respondents and measured the degree to 

which respondents complied to the precautionary measures recommended by the 

government of The Netherlands during the first wave of COVID-19 infections. We found a 

positive correlation between COO and CFC, and that both positively affected the compliance 

to measures. COO explained more of the variance in compliance than CFC. Even though 

COO and CFC were positively correlated, we did not find an interaction between the two in 

their relation to compliance behavior. Hence, they do not seem to weaken or strengthen each 

other’s effect on compliance. Moreover, while the effect of COO was consistent across the 

different levels of compliance, this was not the case for CFC (RQ4). Apart from COO and 

CFC, the variables gender, age, perceived compliance of others, perceived risk for others 

and perception of government response to the pandemic had a significant effect on reported 

compliance behavior. 

Lastly, in Chapter 5, we enquired after societal preferences regarding the scarce capacity of 

ICU beds during the first wave of COVID-19. The research question answered in this chapter 

is: RQ5) “Who should be in charge of deciding about the allocation criteria for scarce 

capacity, and what should these criteria be?”. The aim of this study, therefore, was twofold; 

first, we wanted to know who the general population of the Netherlands thought should make 

these decisions about the criteria to be used and, second, which allocation criteria they 

thought these decision makers should consider in this context. When asked who should be 

involved in the decision making concerning the criteria (e.g. physicians, hospital managers, 

government, the public), more than two-thirds of the sample were in favor of the 

involvement of physicians and experts. Respondents were presented a list of possible criteria 

and could then indicate for each how much they supported this criterion. The criteria 

included but were not limited to age, previous conditions, risk profile, exposure to COVID-

19 due to profession. Generally, the respondents agreed that personal characteristics should 

not be factored into the decision. However, risk profile of the patient and the corresponding 

criteria did receive support. Factors such as proximity to the hospital and prior use of 

healthcare were least supported as criteria. Whereas expert committees in other countries, 

such as Italy, included age as a criterion for prioritization of patient access to ICU, this was 

not generally supported by the general population of the Netherlands as an independent 

criterion (RQ5).  

Considering all chapters, some additional results can be highlighted. First of all, in Chapters 

2 and 3 we find that different strategies can play a role in the allocation of waiting time. In 

both chapters, a proportion of the participants seem to be inequity averse, where in Chapter 

2 people tended to compensate monetary inequality by distributing the waiting times 
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accordingly and in Chapter 3 people ranked the scenarios according to inequity aversion 

concerning final waiting time. On the other hand, there is also a proportion of participants 

that seems to be concerned about efficiency, where in Chapter 2 a proportion of participants 

reinforced monetary inequality by also reducing the waiting time of the best-off most, and 

in Chapter 3 some respondents ranked the scenarios according to least to most final waiting 

time for the better-off region. The existence of both a proportion of participants being equity 

averse and a proportion caring about efficiency can be partially explained by a trade-off 

between egoistic and social preferences. From this, we can also conclude that people look at 

multiple dimensions when making decisions, as in Chapter 2 they looked at the temporal as 

well as the monetary distribution, and that on average people are sensitive to inequalities. 

Previous research showed this for one dimensional inequality, but in this thesis, it is shown 

that it is also the case in more complex multidimensional situations. 

Secondly, comparing the results from Chapters 2 and 4, we see that social preferences seem 

to be more important than intertemporal preferences in the decision contexts considered in 

this thesis. In Chapter 2, this could be seen by the fact that social preferences were correlated 

to the choices in the intertemporal dictator and ultimatum games, while intertemporal 

preferences were not. In Chapter 4, we concluded that consideration of others (COO) is a 

stronger predictor of compliance than consideration of future consequences (CFC). 

Moreover, based on these two chapters, we cannot draw a conclusion regarding the 

correlation between social and intertemporal preferences. With the measures used in Chapter 

2, no correlation between social and intertemporal preferences was found, but in Chapter 4 

we did find a correlation between COO and CFC, but only for future-oriented subscale of 

CFC and the total CFC scale. Therefore, a possible explanation for these different findings 

could be that the intertemporal preferences measurement used in Chapter 2 captures present-

oriented preferences more strongly than future-oriented preferences, further research into 

this is warranted. However, there is a variety of other possible explanations such as a 

difference in measures, sample and setting.  

 

6.1 Strengths and limitations 
One major strength of this thesis is the variety of methods used, both in collecting data and 

in analyzing the data. Using this variety in methods allows to thoroughly investigate the 

relation between social and intertemporal preferences from various points of view. In 

Chapter 2, a lab-experiment using a student sample is used to collect data, whereas Chapters 

3, 4 and 5 make use of online surveys among a sample of the general population of the 

Netherlands. Moreover, Chapter 3 enquires after choices made in a hypothetical scenario, 

whereas Chapter 4 and 5 investigate real-life behavior and allocation preferences. 

Furthermore, all studies involved data collection targeted specifically to answer the research 

questions and, therefore, data on all important variables was available, which is not always 

the case when using existing data. This also led to using various measures of social and 
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intertemporal preferences, both more psychological approaches and the ones commonly 

used within economics, resulting in a broader multidisciplinary perspective on the topic. 

Besides this, all chapters made use of a great variety of statistical methods, although all 

quantitative in nature. 

There are also some limitations to this thesis. Although the use of an external, independent 

survey sampling company to obtain data on a representative sample of the general population 

of the Netherlands can be viewed as a strength, it also has its limitations. The samples might 

be nationally representative in terms of age, gender and education, but there might be other 

underlying characteristics that still bias the data. More specifically, the people who self-

select into the company’s panel for participating in surveys might be different from the 

people that do not choose to be part of this database. If these underlying characteristics are 

related to the variables we measured in our surveys, then the results may not be generalizable 

to the rest of the population of the Netherlands. Furthermore, even if the results are 

generalizable to the population of the Netherlands, it remains questionable whether the 

results are generalizable to other countries and settings, especially for Chapter 4 and 5. 

Similarly, even though the use of different measures for social and intertemporal preferences 

could be seen as a strength, they do make it more challenging to compare the results of the 

different chapters. For example, as previously stated, the correlation between social and 

intertemporal preferences -and their interaction in explaining choices- remains unclear given 

that in Chapter 2 there was no correlation, whereas in Chapter 4 the two constructs did 

correlate. Because of the differences in measures, methodology and sample, the results of 

the chapters cannot be compared easily. 

Overall, even though all chapters have a link to (re)distribution and/or social and 

intertemporal preferences, the dissertation is not fully coherent in terms of focusing on one 

overall research question, with all chapters contributing to answering that one question. 

Nonetheless, the separate chapters provide relevant insights about the effects of social and 

intertemporal preferences on behavior and distribution preferences, and some overarching 

findings from the research presented in this thesis have been highlighted.  

6.2 Research recommendations 

The results of the studies included in this thesis as well as the limitations of these studies 

provide several recommendations for future research, most of which have already been 

discussed in the respective chapters. Nevertheless, there are some overarching suggestions 

for further research. First of all, there are many ways to measure social and intertemporal 

preferences. Several have been used in this dissertation, but this also led to indefinite results 

regarding the relation between social and intertemporal preferences. Part of this could be 

explained by the measures not completely measuring the same constructs. Although some 

measures are more commonly used in psychology and others in economics, there is overlap 
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in literature and research concerning these topics is becoming more and more 

interdisciplinary. It is therefore important to get a clear overview of the measures used in 

both fields and to investigate how the different measures relate to each other. 

Moreover, the effect of social and intertemporal preferences on behavior is also in need of 

further research, both in the health and other domains. Chapter 4 focused on the behavior 

during the first peak of COVID-19, but the longitudinal effect of these preferences on 

compliance behavior remains unclear. There are many other stringent societal issues that 

might be related to social and intertemporal preferences, for example, sustainable living (e.g. 

Joireman et al., 2001; Khachatryan et al., 2013) and privacy in the digital age (Lünich, 

Marcinkowski, & Kieslich, 2021; Puaschunder, 2018). Investigating the effects of social and 

intertemporal preferences on such other topics seems relevant, as well as investigating how 

these relations evolve over time. 

Additionally, the effect of social and intertemporal preferences should not be merely 

researched empirically. Given the results of the experiments of Chapters 2 and 3 and similar 

studies by, for example, Exley and Kessler (2021) and Rong et al. (2018), further 

development of theories on intertemporal social preferences is also required. For example, 

modeling social intertemporal preferences with a weighted discounted utility model that 

accounts for initial inequalities between persons. 

Lastly, our studies were mostly focused on the Netherlands, restricting the external validity 

of the findings. Notwithstanding, scarcity and distribution of (health) capacity is a global 

issue. Within the Netherlands, we found heterogeneity in behavior and preferences, which 

is likely also to be found in other countries. Future research could focus on investigating the 

societal views on distribution of scarce (health) capacity and how this is affected by different 

policies, regulations and cultures. 

6.3  Policy recommendations 

Several policy recommendations can be made based on the findings presented in this 

dissertation. Firstly, Chapters 2 and 3 showed that on average, inequality considerations play 

a role in decision making, with a majority of the participants preferring to either make up 

for inequalities in one domain (money) by compensating this in a different domain (waiting 

time) (Chapter 2) or by reducing the waiting time people who are initially worse off more 

than those who are initially better off resulting in a more equal final waiting times (Chapter 

3). These findings support those from previous research. Policies concerning distribution of 

resources in the healthcare sector should thus be concerned with reducing inequalities, if 

they wish to align with public preferences. Moreover, even though Chapter 2 could not 

distinguish between the importance of reduction of waiting time and final waiting time, 

Chapter 3 showed that individuals placed greater importance on final waiting time. This 
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indicates that policies should be targeted more at obtaining equal outcomes than in equality 

in the process.  

Secondly, in all chapters, considerable heterogeneity was found in preferences and behavior. 

Finding a “one size fits all” solution for societal issues with strong public support will thus 

most likely be challenging. Therefore, understanding and accommodating heterogeneity in 

health policy making is important, and targeted policies and communication strategies may 

be required. The allocation of ICU capacity during the COVID-19 crisis showed that efforts 

by experts to develop clear criteria for prioritization of patients were not always appreciated 

by society, such as in Italy where ICU criteria were regarded as being ageist. Awareness of 

societal preferences can help in the development of criteria but also in the communication 

about the selected criteria, so that difficult choices in times of a health crisis are generally 

accepted by the public. 

6.4 Closing words 

This dissertation contributes to the growing body of scientific work investigating the relation 

between social and intertemporal preferences and their effect on allocating scarce resources, 

with a focus on the health domain. Social and intertemporal preferences are important 

aspects in most of our everyday decision making. We found that social preferences seem to 

be a stronger motivator in decision making in healthcare than intertemporal preferences. 

Moreover, we found considerable heterogeneity in preferences, with, also in the in the 

healthcare context, a proportion of the population acting purely selfishly. Policy makers 

should take this heterogeneity into account when striving to achieve behavioral change or 

public support for their policies, which may require targeted policies and communication 

strategies.  
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Samenvatting 
Iedere dag nemen mensen beslissingen waarmee ze schaarse goederen, zoals tijd of geld, 

aan een bepaald doel besteden. Deze beslissingen kunnen verschillende gevolgen hebben 

voor anderen (sociale voorkeuren) en de toekomst (intertemporele voorkeuren). Wanneer 

mensen beslissingen nemen, vragen ze zich in wezen af: denk ik nu alleen aan mezelf, of 

houd ik ook rekening met anderen? Denk ik alleen aan wat het op dit moment voor mij 

betekent, of ook aan de gevolgen op lange termijn? De effecten van sociale voorkeuren en 

intertemporele voorkeuren op besluitvorming zijn tot nu toe zelden samen onderzocht. In dit 

proefschrift wordt gekeken naar het gezamenlijke effect van deze voorkeuren op 

bestedingsbeslissingen. Deze onderzoeken focussen zich op besluitvorming op het gebied 

van gezondheidszorg. Dit is een interessant en relevant gebied om sociale en intertemporele 

voorkeuren te bestuderen omdat de meeste landen een beperkt budget hebben voor de zorg 

en er daarom besloten moet worden waar dit aan wordt besteed. Beslissingen over wie er 

wanneer behandeld wordt kunnen uiteraard significante temporele en sociale gevolgen 

hebben.  

Deel I van dit proefschrift focust zich op de invloed van sociale en intertemporele 

voorkeuren op de verdeling van wachttijden in experimentele omgevingen. Deel II 

onderzoekt hoe sociale en intertemporele voorkeuren gedrag in de dagelijkse praktijk en 

maatschappelijke voorkeuren voor de verdeling van schaarse goederen in de 

gezondheidszorg beïnvloeden.  

Deel I: Voorkeuren voor verdeling in een experimentele omgeving 

Dit deel bestaat uit twee onderzoeken over voorkeuren voor verkorting wachttijd. Hoofdstuk 

2 onderzoekt of sociale voorkeuren verschillen tussen de besteding van tijd of geld, en hoe 

mensen beslissingen nemen wanneer er ongelijkheden kunnen ontstaan in zowel een tijd- als 

gelddimensie. Om deze vragen te beantwoorden hebben we een laboratoriumexperiment 

uitgevoerd. Deelnemers zouden een bepaalde hoeveelheid geld ontvangen, maar pas na 12 

weken. Ze konden deze wachttijd verkorten door 12 weken verkorting in totaal te verdelen 

tussen zichzelf en een andere deelnemer. Deelnemers speelden intertemporele versies van 

een dictatorspel of een ultimatumspel. Dit zijn spellen voor twee spelers waarin Speler 1 
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wordt gevraagd om een middel te verdelen (meestal een hoeveelheid geld, maar in ons geval 

een verkorting van de wachttijd) tussen Speler 1 en Speler 2. In het dictatorspel moet Speler 

2 het besluit van Speler 1 simpelweg accepteren. In het ultimatumspel kan Speler 2 ervoor 

kiezen om het voorstel van Speler 1 óf te accepteren, óf deze af te wijzen, waarop beiden 

met lege handen vertrekken. De verdeling van wachttijd leverde vergelijkbare resultaten op 

als eerdere experimenten waarin de deelnemers geld verdeelden. Gemiddeld kozen de 

deelnemers ervoor om de wachttijd gelijk te verdelen wanneer beide deelnemers dezelfde 

geldbedragen ontvingen. Wanneer deelnemers echter verschillende geldbedragen ontvingen, 

werden er ook verschillende strategieën ingezet om de wachttijd te verdelen, mede 

afhankelijk van welk spel er werd gespeeld. In het dictatorspel leken deelnemers ongevoelig 

voor de hoeveelheid geld die elk van de deelnemers ontving, waarbij ze meestal kozen voor 

een gelijke verdeling van de wachttijd tussen de deelnemers zolang ze in ieder geval allebei 

wat geld kregen. In het ultimatumspel leken deelnemers meer waarde te hechten aan 

gelijkheid, waarbij ze meestal verschillen in de beloning compenseerden met hun verdeling 

van de wachttijd.  

Hoofdstuk 3 onderzoekt of mensen bereid zijn om in extra ziekenhuiscapaciteit te investeren 

om wachttijden voor kleine ingrepen te verkorten, en hoe ze deze verkortingen in de 

wachttijd zouden verdelen over twee regio’s met ongelijke basiswachttijden. De resultaten 

van een online enquête toonden aan dat deelnemers zich gemiddeld meer focusten op de 

uiteindelijke wachttijd en dat ze de voorkeur gaven aan minder ongelijkheid tussen de 

regio’s. Dit was voornamelijk het geval wanneer deelnemers antwoordden vanuit een 

maatschappelijk perspectief, als degene die de beslissing nam voor beide regio’s. Wanneer 

deelnemers antwoordden vanuit een individueel perspectief, als inwoner van één van de 

regio’s, gaven ze nog steeds de voorkeur aan het verminderen van de ongelijkheid in de 

uiteindelijke wachttijd, maar ook aan de vermindering van de uiteindelijke wachttijd in hun 

eigen regio. Onze resultaten toonden ook aan dat de deelnemers zich vooral focusten op het 

effect op de uiteindelijke wachttijd, niet op de verkorting van wachttijd.  

Deel II: Voorkeuren voor verdeling in de praktijk: COVID-19. 

Dit deel bestaat ook uit twee studies, die de COVID-19 pandemie gebruiken om het effect 

van sociale en intertemporele voorkeuren op verdelingskeuzes te onderzoeken. Hoofdstuk 4 
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onderzoekt welke rol deze voorkeuren spelen in de context van een sociaal dilemma, zoals 

de COVID-19 pandemie veroorzaakte. Door middel van een online enquête maten we in 

hoeverre mensen de voorzorgsmaatregelen in acht namen die werden aanbevolen door de 

Nederlandse overheid tijdens de eerste piek van COVID-19. We zagen dat mensen die meer 

betrokken waren met de maatschappij en de toekomst deze voorzorgsmaatregelen eerder in 

acht namen, en dat sociale voorkeuren hierin de grootste invloed lijken te hebben. 

Hoofdstuk 5 kijkt naar de opinie van de Nederlandse bevolking over wie de beslissingen zou 

moeten nemen over de verdeling van de schaarse intensive care (IC) bedden in een 

zorgcrisis, en welke criteria er in deze context gebruikt dienen te worden. Uit data van een 

online enquête bleek dat een grote meerderheid van de deelnemers vond dat artsen en experts 

moeten kunnen meebeslissen over de verdeling van schaarse IC bedden, en kleinere 

proporties vonden dat ziekenhuismanagers, politici, burgers of een loterij een rol horen te 

spelen. De criteria waar de deelnemers het mee eens waren bij het kiezen tussen patiënten 

die een IC bed nodig hebben, hadden vooral te maken met de kwetsbaarheid van de patiënt, 

hoeveel baat ze konden hebben bij de behandeling, en hun risicoprofiel. Deelnemers gaven 

er de voorkeur aan dat persoonlijke karakteristieken van patiënten, zoals hun leeftijd, en de 

mate waarin ze de voorzorgsmaatregelen in acht hadden genomen geen rol speelden in deze 

beslissingen. 

Al met al toont dit proefschrift, in vier hoofdstukken met verschillende methoden om data 

te verzamelen en te analyseren, dat sociale voorkeuren een sterker effect lijken te hebben op 

besluitvorming in de context van gezondheidszorg dan intertemporele voorkeuren. Ook zijn 

er significante verschillen in de voorkeuren van deelnemers: een aantal van hen is puur 

egoïstisch in hun besluitvorming, terwijl anderen meer gemotiveerd lijken door het 

vermijden of rechtzetten van ongelijkheid. Deze heterogeniteit vormt een uitdaging voor 

beleidsmakers. Doelgericht beleid en communicatiestrategieën zullen nodig zijn om een 

gedragsverandering of publieke steun voor een beleid van de meerderheid van de bevolking 

te bereiken.  
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Summary 
Every day, people make decisions that involve allocating scarce resources like time or 

money to one use or another. Such decisions may come with different consequences for 

others (social preferences) and for the future (intertemporal preferences). When making 

decisions people essentially ask themselves: am I purely thinking of myself, or do I also take 

others to some degree into account? Am I purely thinking about how it affects me presently, 

or also to some degree about the consequences in the future? So far, research regarding the 

effect of peoples’ social and intertemporal preferences on their decision making have 

remained largely separate. In this thesis, the joint effect of these preferences on allocation 

decisions is studied. The focus in these studies is on decision making in the healthcare 

domain. This is an interesting and relevant domain for studying social and intertemporal 

preferences because in most countries the budget for healthcare is limited and, therefore, 

decisions have to be made about how to spend this budget. Decisions about who receives 

treatment and when may of course have significant temporal and social consequences.  

Part I of this dissertation focuses on how social and intertemporal preferences affect the 

allocation of waiting time in experimental settings. Part II, studies how social and 

intertemporal preferences affect behavior in daily practice and societal preferences for the 

allocation of scarce healthcare resources. 

Part I: Preferences for Distribution in an Experimental Setting 

This part consists of two studies about preferences for reduction of waiting time. Chapter 2 

investigates whether social preferences differ between allocating time or money, and how 

people make decisions when inequalities can arise in both a monetary and a time dimension. 

To answer these questions, we conducted a lab experiment. Participants would receive a 

certain amount of money, but only after 12 weeks. They could reduce this waiting time by 

allocating a reduction in waiting time of 12 weeks between themselves and another 

participant. Participants played intertemporal versions of either a dictator game or an 

ultimatum game. These are two player games where Player 1 is asked to distribute a resource 

(often a monetary amount, but in our case reduction of waiting time) between Player 1 and 

Player 2. In the dictator game, Player 2 just has to accept whatever decision Player 1 makes. 
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In the ultimatum game, Player 2 can decide whether or not to accept the proposal of Player 

1, or to reject, which leads to no payoff for both. We found that allocating waiting time leads 

to similar results as in previous studies where participants allocate money. On average, 

participants chose to split the waiting time equally when both participants received the same 

amount of money. However, when participants received different amounts, different 

strategies to split the waiting time were employed, also depending on whether they played 

the dictator or the ultimatum game. In the dictator game, participants seemed to be 

insensitive to the amount of money both participants got, generally choosing the same 

allocation of waiting time between participants as long as both got at least some money. In 

the ultimatum game, participants seemed more concerned with overall equality, generally 

compensating differences in money received with their allocation of waiting time. 

Chapter 3 explores whether people are willing to invest in additional hospital capacity to 

reduce waiting times for minor surgeries and how they would distribute these waiting time 

reductions across two regions with unequal initial waiting times. By means of an online 

survey experiment we found that, on average, participants focused more strongly on the final 

waiting time than on reductions in waiting time for both regions and that they preferred less 

inequality in final waiting time between regions. This was especially the case when 

participants answered from a societal perspective, as a decision maker over both regions. 

When participants answered form an individual perspective, living in one of the two regions, 

they still preferred reducing inequality in final waiting time but also reducing the final 

waiting time in their own region. Our results also showed that the main focus of participants 

seemed to be on the effect on the final waiting time, and not the reduction of waiting time. 

Part II: Preferences for Distribution in a Real-Life setting: The Case of COVID-19. 

This part also consists of two studies, which use the COVID-19 pandemic as a setting to 

study the effect of social and intertemporal preferences on allocation decisions. Chapter 4 

investigates how these preferences play a role in the context of a social dilemma situation as 

posed by the COVID-19 pandemic. By means of an online survey we measured compliance 

to the precautionary measures recommended by the government of The Netherlands during 

the first peak of COVID-19. We found that people who are more socially oriented and more 
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future oriented were more likely to comply to these precautionary measures, and that social 

preferences seem to matter most. 

Chapter 5 explores the views of the public in the Netherlands on who should be in charge of 

deciding about the allocation of scarce intensive care beds capacity during a health care 

crisis, and what criteria should be used in this context. Using data from an online survey, we 

found that a large majority of the respondents thought that there should be a role for 

physicians and experts in allocating scarce ICU beds capacity, while smaller proportions 

saw a role for hospital managers, politicians, citizens or a lottery. The criteria that were 

supported for choosing between patients in need of an ICU bed mostly related to the 

vulnerability of the patient, their capacity to benefit from treatment, and their risk profile, 

like people in crucial professions who had to continue working on behalf of society. Personal 

characteristics of patients, such as their age, and compliance to the precautionary measures 

were preferred not play a role in such decisions. 

All in all, using a variety of methods for collecting and analyzing data across the four 

chapters, this thesis shows that social preferences seem to have a stronger effect on decision 

making in the health care context than intertemporal preferences. Moreover, while there is 

considerable difference in preferences between people participating in the studies, a part of 

them is purely selfish in their choice behavior while another part seems more motivated by 

inequity aversion. This heterogeneity poses a challenge for policy makers. Targeted policies 

and communication strategies will be required to achieve behavioral change or public 

support for policies in the majority of the population. 
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