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Abstract

We report the results of a vignette study with an online sample of the German adult
population in which we analyze the interplay between need, equity, and account-
ability in third-party distribution decisions. We asked participants to divide firewood
between two hypothetical persons who either differ in their need for heat or in their
productivity in terms of their ability to chop wood. The study systematically varies
the persons’ accountability for their neediness as well as for their productivity. We
find that participants distribute significantly fewer logs of wood to persons who are
held accountable for their disadvantage. Independently of being held accountable or
not, the needier person is partially compensated with a share of logs that exceeds her
contribution, while the person who contributes less is given a share of logs smaller
than her need share. Moreover, there is a domain effect in terms of participants
being more sensitive to lower contributions than to greater need.

1 Introduction

This paper contributes to the growing empirical social choice literature which
was initiated by the investigations of participants’ individual and group distribu-
tion choices by Yaari and Bar-Hillel (1984) as well as Frohlich et al. (1987a) (for
overviews see, for example, Konow 2003; Traub et al. 2005; Konow 2009, as well
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as Gaertner and Schokkaert 2012). This literature shows that participants’ distri-
bution preferences are pluralistic and context-dependent (Konow and Schwett-
mann 2016). Distribution preferences are pluralistic if they consist of multiple
fairness criteria. They are context-dependent if the weight that is given to each
criterion depends on institutional factors and personal traits. Apart from the two
most important criteria, equality and equity, need has also been identified as rel-
evant in pluralistic justice theories (Konow 2001, 2003; Nicklisch and Paetzel
2020). Moreover, several studies (see, for example, Konow 2001; Schwettmann
2009) have found that people’s support for need-based fairness is balanced against
accountability.

However, apart from these stylized facts, not much is known about the quanti-
tative relationship between distribution principles like need and equity, on the one
hand, and moderating factors like accountability, on the other hand. In this paper,
we will contribute to filling this gap by reporting the results of a vignette study with
an online sample of the German adult population in which we analyze the interplay
between need, equity, and accountability in third-party distribution decisions.

Following Miller (1999), we define need as the amount of some good that a mem-
ber of society requires in order to avoid harm. Equity is understood as a variant of
Aristotle’s proportionality principle, which holds that output should be allocated in
proportion to the participant’s contribution in terms of her productive work effort
(Konow 1996). The accountability principle (Konow 2001) is implemented both as
responsibility for contribution to output and as responsibility for need.

Participants, who were recruited by an online platform, were asked to divide fire-
wood needed for heating in winter between two hypothetical persons who differed in
their need for heat and their productivity in terms of their ability to chop wood (and
thus to contribute to the total stock of firewood available). As a novel feature, the
study systematically varied the hypothetical persons’ accountability for their needi-
ness as well as for their lower productivity in two separate scenarios.

Our main results are as follows. On average, participants distributed significantly
fewer logs of wood to persons who were held accountable for their disadvantage in
terms of exhibiting greater need or lower productivity. Independently of being held
accountable or not, the needier person was always partially compensated for her dis-
advantage with a share of logs that exceeded her contribution, while the person who
contributed less was given a share of logs smaller than her need share.

When accountability was low, participants did not differentiate between the
source of a person’s disadvantage when compensating her with additional logs, that
is, greater need and lower productivity were processed symmetrically. In contrast to
this, high accountability gave rise to an asymmetry where a disadvantaged person’s
compensation was significantly smaller when her disadvantage was due to lower
productivity instead of greater need.

We explain this asymmetry by reference points and loss aversion (Tversky and
Kahneman 1991), that is, a gain-loss domain effect. If participants perceive the
equal-split distribution of logs as a natural reference point (Yaari and Bar-Hillel
1984), loss averse participants might recode the compensation for a self-inflicted
disadvantage in terms of a contribution falling below half of the total logs as the
reduction of a loss (negative domain) and the compensation for a self-inflicted
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disadvantage in terms of need exceeding half of the total logs as a gain (positive
domain). Hence, due to loss aversion, the former case requires a smaller compensa-
tion to establish a just distribution of logs.

Increasing inequality (in terms of different need or productivity) among the two
persons left the relative weight put to need and equity unchanged. One case where
the disadvantaged person had a deficit of logs and the other person had a surplus
made an exception. Here, some participants applied the “net split” principle where
both persons received the absolute number of logs they needed plus (or minus) half
of the oversupply (or undersupply) of logs.

The analysis of individual choices confirmed that participants were less gener-
ous towards the person who was accountable for her own disadvantage. It also
showed that the negative impact of accountability was both due to a larger share of
participants choosing not to compensate the disadvantaged person at all (extensive
margin) and a diminished willingness to compensate her partially (intensive mar-
gin). Some participants applied complex distribution principles like the “net split”
which cannot be formally represented by a simple convex combination of need,
equity, and equality.

Our result concerning the impact of accountability on distribution choices is in
line with the vast majority of the empirical and experimental social choice litera-
ture which will be reviewed in Sect. 2. For example, Schwettmann (2012), who
also used a “heating-in-winter” scenario, found that when the disadvantage of the
worse-off individuals was caused by their “careless behaviour” (p. 368), partici-
pants chose significantly less often the options that lifted the disadvantaged indi-
vidual to the poverty line.

Schwettmann (2012) and related studies usually present participants with an
exogenously given choice set of distributions that correspond to specific distribu-
tion principles such as egalitarianism, Rawls’ maximin principle, or truncated util-
itarianism. In our study, we take a different approach by letting participants freely
choose how many logs of wood they want to distribute to the persons who differ
in their need and productivity. Eliminating the fixed choice set avoids a possible
drawback of the expert approach, namely, researcher’s bias (Ahlert et al. 2012),
and gives room for behavior more in line with participants’ rather pluralistic opin-
ions about distributive justice.

Gaertner and Schokkaert (2012) comprehensively address methodological
issues regarding empirical social choice. They also dwell on the pros and cons
of (incentivized) laboratory and (non-incentivized) survey experiments. Empiri-
cal research on justice is useful for several reasons. For example, our study, which
uses a stratified sample of the German adult population, shows that justice atti-
tudes are linked to personal characteristics such as income; we discover unusual
distribution principles like the “net split”; and we contribute data to the devel-
opment of “empirically informed” pluralistic and context-dependent theories of
justice (Konow and Schwettmann 2016). While game-theoretic experiments make
predictions about actual behavior, which is to some extent driven by self-inter-
est, Gaertner and Schokkaert (2012) underline that the aim of empirical social
choice is to derive information about people’s norms. Vignette studies “provide
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a contextual richness that is better suited” than incentivized experiments to study
fairness judgments embedded in real social institutions (Konow 2009, p. 109).

The paper is organized as follows. Section 2 reviews the theoretical background
of this study and introduces previous empirical research on the matter. In Sect. 3, we
outline the research design, before presenting the data analysis and results in Sect. 4.
Section 5 concludes the paper.

2 Literature review

Needs play an important role in political theory (Doyal and Gough 1984; Weale
1984; Nussbaum 1992; Dean 2013), as a policy goal (Esping-Andersen 1990; Boar-
ini and d’Ercole 2006), and are deeply linked with conceptions of the welfare state
(Dean 2002; Plant et al. 2009). Because of their fundamental nature—they refer to
the basic conditions for human existence—needs have also been proposed by many
as the principal normative grounding for human rights (see, for example, Brock
2005; Gasper 2005, and Renzo 2015). As a distributional criterion, need also fea-
tures prominently in positive justice research (see, for example, Frohlich and Oppen-
heimer 1990; Scott et al. 2001; Konow 2003; Michelbach et al. 2003; Scott and
Bornstein 2009, as well as Liebig and Sauer 2016), suggesting that voters, too, care
about needs.

A need can be understood as an amount of some good that a member of society
requires in order to avoid harm (see Miller 1999, for an overview on philosophical
approaches to need-based justice, see Siebel and Schramme 2020 as well as Miller
2020). Some needs are biological (for example, the amount of calories a person
should consume every day), while many others are social in nature (for example, the
amount of money necessary to participate in social life). What separates needs from
mere wants is, among other things, that the former are based on a socially shared
understanding (Miller 1999). That is, for someone’s want to become a need, oth-
ers must acknowledge that it is necessary for her in order not to be harmed. As an
inter-subjectively acknowledged threshold, needs provide a fundamentally different
basis of social justice than other criteria, such as equality, equity, and the Rawlsian
maximin principle.

Equity is understood here in terms of Aristotle’s proportionality principle, which
relates a person’s entitlement to her contribution (Aristotle 2009; Young 1994).
Hence, in equity theory (Homans 1958; Adams 1965), this principle is often called
the “contribution principle” (compare Diederich 2020).

Our understanding of accountability is based on Konow’s “principle of account-
ability”. He states that this principle “calls for allocations to be in proportion to
volitional contributions” (Konow 2001, p. 138) and that “individuals are only
held accountable for factors they may reasonably control” (Konow 2001, p. 142).
Hence, the accountability principle differentiates between actual and controllable
contributions.

In the context of distributive justice, one might also think of luck egalitarianism,
which argues that someone being worse-off than others can only be justified if she
is not accountable for her situation. The effects of “brute luck”, therefore, should be
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compensated, while those resulting from “option luck” do not qualify for compensa-
tion (see, for example, Dworkin 1981; Temkin 1993; Knight 2009; Cohen 2011; Tan
2012; an experimental investigation on attitudes towards compensation and risk-tak-
ing can be found in Cappelen et al. 2013a). Theoretical considerations in economics
are also relevant. For example, Cappelen and Norheim (2005, 2006), Cappelen and
Tungodden (2006), as well as Cappelen et al. (2010) investigated the possible rel-
evance of accountability for liberal egalitarian theories of justice.

From an empirical point of view, Konow (2009) highlighted that many empiri-
cal and experimental studies have found preferences for unequal distributions, giv-
ing room for principles other than equality (for some examples that also include
the principle of need, see Deutsch 1975; Leventhal 1976; Lerner 1977; Lamm and
Schwinger 1980; Deutsch 1985; Scott et al. 2001; Cappelen et al. 2008).

Concerning need, participants have been found to prefer distributions that grant a
minimum income to everyone. For example, Ahlert et al. (2012) have reported great
support for the need principle in terms of “truncated utilitarianism” or a “truncated
split” in a modified dictator game. Frohlich and Oppenheimer (1992) have demon-
strated that maximizing the average income with a floor constraint is the overwhelm-
ingly preferred distribution principle by groups (also see Frohlich et al. 1987a).

Concerning accountability, Weiner (1993) has found that being accountable leads
to greater reward or punishment. Weiner and Kukla (1970) have also demonstrated
that lack of effort is punished more severely than lack of ability. Skitka and Tetlock
(1993a; 1993b) have shown that personal ideological orientation influences whether
accountability has an impact on distribution decisions. Conservatives are in favor
of withholding public assistance to people who are accountable for their predica-
ment while liberals tend to help everyone. Konow (1996) has found support for the
assumption that persons are only held accountable for variables they can control (for
example a person’s work effort).

Moreover, there are some studies that explore need and accountability in com-
bination. Lamm and Schwinger (1980) investigated the influence of social proxim-
ity and accountability, calling it “the perceived causal locus of the needs” (p. 426).
However, they did not find a significant influence of accountability on distribution
choices. Gaertner and Schwettmann (2007) used questionnaire-experimental stud-
ies to assess participants’ justice evaluations for scenarios that involved trade-offs
between basic needs on the one hand and efficiency or accountability on the other
hand. Incorporating a more efficient choice alternative often led to decisions against
the needy person. Introducing personal accountability (in terms of having an innate
or acquired handicap) had, if at all, a rather weak impact on justice evaluations.
Using a charity game, Buitrago et al. (2009) explored whether it makes a difference
if the causes of neediness were known or not, including cases in which neediness
was self-inflicted by low effort. They did not find a significant effect, concluding that
“help attitudes may result from idiosyncratic preferences, which are unaffected by
the causes of neediness” (p. 83).

In contrast to this, Konow (2001) found that telephone and questionnaire survey
participants’ support for need-based justice was balanced against both account-
ability and efficiency. Schwettmann (2012), using a questionnaire study, presented
participants with distribution problems that required them to distribute a resource
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between two groups, providing them with information on benefit, need, efficiency,
and accountability. He found strong support for need-oriented distribution choices
that were not influenced by concerns for efficiency. Accountability, though, had a
significant impact on distribution decisions. When a group was accountable for a
shortage of supplies, fewer participants decided to lift its members up to the need
threshold. Furthermore, Cappelen et al. (2013b) has found evidence for the influence
of need (represented by subjects from low-income countries) and accountability
(represented by “entitlement” through real-effort tasks) in a dictator game.

Skitka and Tetlock (1992) have investigated the influence of the causes of needi-
ness on subjects’ readiness to help others. They concluded that subjects “are least
likely to help victims whose need is attributed to internal-controllable causes—such
as carelessness, laziness, greed, and self indulgence” (p. 496f.). This conclusion is
supported by other studies, which all find that performance and accountability have
an influence on the support for need as a distribution criterion (see Wagstaft 1994,
Farwell and Weiner 1996, as well as Scott and Bornstein 2009).

A considerable literature deals with medical interventions that can obviously be
considered as situations of (basic) need satisfaction. For example, Ubel et al. (2001)
investigated the influence of accountability on hypothetical decisions for the alloca-
tion of transplant livers (also see Neuberger et al. 1998). Those who were accounta-
ble for their illness received the transplant less often. Diederich and Schreier (2010)
have confirmed the relevance of accountability for prioritization in health care using
a mixed-methods design (also see Diederich et al. 2014). Similar results have been
obtained by Betancourt (1990), Karasawa (1991), Murphy-Berman et al. (1984),
Turner DePalma et al. (1999), as well as Yamauchi and Lee (1999). Annas (1985)
and Stanton (1999) have shown the relevance of accountability for the allocation of
scarce life-saving technology. Finally, Fowler et al. (1994) have shown that clinical
services directed at patients that can be held accountable for their illness were con-
sidered a lower priority.

In summary, apart from a small number of exceptions, the literature finds—in
a wide range of different scenarios—a significant negative impact of a person’s
accountability for her neediness on other persons’ willingness to distribute resources
to her. This paper contributes to this literature by reporting the results of a novel
vignette study with an online sample of the German adult population that analyzes
the interplay between need, equity, and accountability in third-party distribution
decisions.

In the following section, we introduce the design of our vignette study. As noted
by Konow (2003), vignette studies provide a flexible and easily controllable way
to present relevant contextual information to participants. In particular, the empiri-
cal social choice literature, pioneered by Yaari and Bar-Hillel (1984), relies on
such designs to study preferences for distributions in hypothetical scenarios (over-
views are given by Schokkaert 1999; Schwettmann 2009, as well as Gaertner and
Schokkaert 2012). As suggested by Konow (2003, 2005), subjects acted as impar-
tial decision-makers in order to avoid self-serving bias. Like Schwettmann (2012),
we used heating in winter as a background story. The accountability framing
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followed Diederich and Schreier (2010), who also used smoking and hereditary fac-
tors as causes for a disease, as well as Skitka and Tetlock (1992), who also named
the disregard of a doctor’s warning and a gene defect as causes for low and high
accountability.

However, most of the above mentioned experimental social choice studies (for
example, Gaertner and Schwettmann 2007; Schwettmann 2012; Ahlert et al. 2012)
are based on sets of predefined choice alternatives in terms of distributions of
resources among two or more persons that correspond to certain normative distri-
bution principles (such as egalitarianism, Rawls’ maximin criterion, and truncated
utilitarianism). That is, in these settings, subjects or groups make choices between
standards of behavior that were devised by experts. Like in a beauty contest, the
standard of behavior that is met with the greatest approval from subjects is declared
the winner.

A distinct advantage of this expert driven approach is its ability to provide direct
tests of certain axioms and normative theories of distributive justice (see Frohlich
et al. 1987a for a prototypical experiment; see Bauer and Meyerhuber 2019, 2020 for
general considerations on the interplay of empirical research and normative theory).
A drawback of this approach is that such preselections may involve researcher’s bias
(Ahlert et al. 2012). Related to the previous argument, people’s opinions about dis-
tributive justice frequently are in conflict with these traditional norms and assump-
tions (see Schokkaert 1999; also see Amiel and Cowell 1999 as well as Traub et al.
2005). Moreover, as noted by Ahlert et al. (2012), rankings of monistic distribution
principles according to their approval by subjects in choice experiments do not ade-
quately reflect the fact that “pluralism of distribution principles is the predominant
outcome of many empirical investigations” (p. 980; also see Konow 2003).

Consequently, although this study has been heavily inspired by the aforemen-
tioned literature, we took a different path by letting participants freely choose how
much of a given resource they want to distribute among two persons who differ in
their need, productivity, and accountability. This procedure is similar to Question
3 in (Konow 2009). A related approach, though in a modified dictator-game set-
ting, was taken by Andreoni and Miller (2002) as well as Fisman et al. (2007), who
let subjects divide fixed amounts of tokens between themselves and another subject
with varying prices for payoffs. Hence, whether or not these endogenously deter-
mined distributions meet certain distribution principles is an outcome of the study.
The main goal of this paper is to quantitatively measure the impact of giving infor-
mation on accountability on participants’ distribution decisions while systematically
varying recipients’ need and productivity.

3 Study design

In Sect. 3.1, we first describe the vignette-based study design. In Sect. 3.2, we then
describes the procedure of the study. After that, in Sect. 3.3, we formulate working hypoth-
eses about the impact of different accountability framings and scenarios on participants’
distribution choices.
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3.1 The vignettes

In the vignettes, we asked participants to imagine two persons, denoted “Person A”
and “Person B”, who do not know each other (for the instructions and the exact
wording of the vignette, see Appendix A; we used a set of common German sur-
names to identify the protagonists). Participants were told that these two persons
heat their homes exclusively with firewood and that both have enough logs in stock
to survive the upcoming winter. Nonetheless, they need additional firewood so that
they will not feel cold. With this in mind, the community allows them to chop wood
in the community forest for a certain period of time. Both A and B have little money
and, therefore, they have no other means of getting firewood or any other heating
material.

In accordance with our definition of need as the amount of some good that a
member of society requires in order to avoid harm, the vignettes described the con-
sequences of unfulfilled need (“If they get less than they need, it will get unreason-
ably cold in their huts. The less firewood they get, the colder their huts will be.”).
The participants’ task was to distribute an exogenously given number of logs among
A and B. In order to justify unequal distributions of logs, we introduced heterogene-
ity between A and B with respect to their need for logs, or their productivity in terms
of the number of logs contributed, and their accountability for their situation.

Participants’ distribution choices therefore reveal how far need is acknowledged,
and whether and how the acknowledgment of need is affected by the two persons’
heterogeneity. Note that we intentionally described the consequences of unfulfilled
need as mildly harmful (“[...] it will become unreasonably cold in their huts.”) and
not as life threatening in order to leave participants more scope for judgment. We
also allowed for over-fulfillment of need (“The persons can use more firewood than
they need to heat their huts up to pleasant temperatures or store it for subsequent
winters.”) in order to study how participants handle mixed situations (where one
person has unfulfilled need and the other has fulfilled need) and situations of “over-
supply” (where both persons have different fulfilled needs).

In the following, we call the framing of the vignette with respect to need and
productivity scenario and the framing with respect to accountability treatment. The
study consisted of two treatments (accountability framings). In the High Account-
ability Treatment, participants were told that Person A had continued to smoke
heavily against the advice of her doctor, which caused a metabolic disease. This is
the reason why she needs a higher room temperature (being accountable for greater
need in the Need Scenario) or has chopped less wood (being accountable for lower
productivity in the Productivity Scenario). In the Low Accountability Treatment,
Person A suffers from a congenital metabolic disease, which is why she needs a
higher room temperature (hence not accountable for greater need in the Need Sce-
nario) or has chopped less wood (hence not accountable for lower productivity in the
Productivity Scenario).

Participants were randomly assigned to one of the two treatments in the begin-
ning of the study. That is, the treatment effect of the source of heterogeneity—high
or low accountability—on participants’ distribution decisions was measured at the
between-participants level. In both treatments, all participants were presented both
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scenarios in randomized order. Hence, the impact of the type of heterogeneity—need
or productivity differences—on participants’ distribution decisions was measured at
the within-participants level.

Pretests showed that we could place up to a dozen different cases in our online
survey that should not last longer than 30 min altogether (including a post-survey
questionnaire). Hence, we decided to present each participant with ten different
cases, five per scenario (a sixth case per scenario, which we dropped from the analy-
sis, was used only as a consistency check). The cases varied the amount and distri-
bution of needs and contributed logs. Participants were presented the cases of each
scenario in a randomized order. They were shown the number of logs contributed
by Person A and Person B (productivity), the number of logs needed by A and B
(need), the total number of logs needed and the total number of logs contributed.
Participants were then asked to distribute the logs between the two persons accord-
ing to what they thought to be “most just”. Participants distributed the logs freely
among the hypothetical persons, without being provided with predefined or default
options. However, participants always had to allocate all available resources to A
and B.

When asking participants for the “most just” distribution, we assume (i) that they
care about justice and (ii) that some possible distributions are judged as more just
than others. In the literature, there are basically two approaches assuring that the
elicitation of participants’ fairness preferences is unbiased by selfish motives. One
approach holds that, in order to discover “which pattern is the most just” (Frohlich
et al. 1987b, p. 2), participants must be able to rationally evaluate the fairness of
different distributions “under conditions of very imperfect information”, that is, in
a position that creates impartiality of involved social planners by a (more or less
transparent) veil of ignorance. In this paper, we follow—Iike many of the empiri-
cal and experimental studies mentioned in the literature review—the quasi-spectator
method. The quasi-spectator “is an observer who has no salient stakes in the matter
at hand and possesses some, if not all, information relevant to his internalized moral
values” (Konow 2009, p. 106). Hence, our vignette study is concerned with the fair-
ness views of third parties.

Table 1 shows the parametrization of the vignette by scenario and
case. Let p; and n} denote i€ {A,B}’s productivity and need in scenario
s € {(N)eed, (P)roductivity}. As shown in the table, the Need Scenario provided
both persons with pﬁ’ = pg’ = 1000 logs (equal constant productivity), but differ-
ent needs. For example, in case 2, A’s (B’s) need of nf = 1400 (ng’ = 800) logs
was greater (smaller) than her productivity of 1000 logs, and their joint need of
n" = 2200 logs was greater than their total productivity of p" = 2000 logs. Like-
wise, the Productivity Scenario attached an equal constant need of n/’; = n’; = 1000
logs to both persons, but varied their productivity. For example, in case 2, A’s (B’s)
productivity of p¥ =800 (ph = 1400) logs was insufficient (more than sufficient)
to meet her need of 1000 logs, and their joint productivity of p” = 2200 logs was
sufficient to meet their total need of n” = 2000. Note that in both scenarios, Person
A was always in the disadvantaged position, that is, she was more needy or less pro-
ductive than Person B.
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Table 1 Parametrization of the vignette by scenario and case

Case 1 2 3 4 5

Need scenario

Supply situation (AB) DD DS XS SS SS

Need A 1800 1400 1000 700 600
Productivity A 1000 1000 1000 1000 1000
Need B 1200 800 400 200 100
Productivity B 1000 1000 1000 1000 1000
Total Need 3000 2200 1400 900 700
Total Logs 2000 2000 2000 2000 2000

Productivity scenario

Supply situation (AB) SS DS DX DD DD

Need A 1000 1000 1000 1000 1000
Productivity A 1200 800 400 200 100
Need B 1000 1000 1000 1000 1000
Productivity B 1800 1400 1000 700 600
Total Need 2000 2000 2000 2000 2000
Total Logs 3000 2200 1400 900 700

Need Scenario: number of logs needed by Person A, B, and overall while keeping productivity constant.
Productivity Scenario: number of logs contributed by Person A, B, and overall while keeping need con-
stant. Participants were presented both scenarios in a randomized order and all five cases of each sce-
nario also in a randomized order. Supply situation of A and B: D = deficit, S = surplus, X = exact need
satisfaction

The parametrization of the vignettes enables studying the effect of the supply situation
(D = deficit, S = surplus, X = exact need satisfaction) and the source of heterogene-
ity on the distribution of logs among A and B. Figure 1 illustrates the design of the
cases. Case 1, displayed in the top left diagram, introduces a situation where both A
and B have a deficit of logs (DD) in the Need Scenario and a surplus of logs (SS) in
the Productivity Scenario.

In the Need Scenario, total productivity is displayed as a straight “supply” line
with intercept p”. Point PV on this line marks the actual distribution of productivity.
Total need is displayed as a straight “demand” line with intercept #". Point NV on
this line marks the distribution of need. Since NV is located in the grey shaded area
at the top right of PV, both A and B have a deficit. And since NV is located to the
right of the 45° line of equality (where x, = xz), A is worse off than B because she
has a bigger deficit.

Analogously, in the Productivity Scenario, total productivity is displayed as a
straight line with intercept p*, and point P” on this line marks the actual distribution
of productivity. Total need is displayed as a straight line with intercept n”, and point
NP on this line marks the distribution of need. Since P is located in the grey shaded
area at the top right of N¥, both A and B have a surplus. And since P’ is located to
the left of the 45° line of equality, A is worse off than B because she has a lower
surplus. Hence, case 1 in the Productivity Scenario is a mirror image of case 1 in
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Case | Case 2
Xp Xp

Xa

Case 3 Cases 4 and 5
XB XB

Xa Xa

Fig. 1 Study design. The figure shows the parametrization of the vignette in a log-distribution diagram
by case and scenario. x; is the number of logs distributed to Person i € {A, B} in scenario s € {N, P}.
P* and N* are the distributions of need and productivity, and n* and p* are the total need and total pro-
ductivity that were presented to the participants. PY and N* are located on the a = 45° line of equality
(x4 = xp). NV is located on the a’ degree line through the origin, and P is located on the 90 — &’ degree
line through the origin. It is expected that participants pick the just distribution from the line PVv in the
Need Scenario and PPp in the Productivity Scenario. Distributions in the grey shaded area at the top
right of PV (N*) involve a deficit (surplus) to both A and B. Distributions in the grey shaded area at the
bottom left of PV (N”) involve a surplus (deficit) to both A and B. Distributions in the white areas are
mixed

the Need Scenario where the source of heterogeneity and A’s disadvantage is either
need or productivity.

The other cases are constructed similarly. In case 2 in the top right diagram of
Fig. 1, A has a deficit and B a surplus in the Need Scenario (point NV is in the area
at the bottom right of N¥), and A has a surplus and B a deficit in the Productivity
Scenario (point PP is in the area at the top left of PV). Case 3 in the bottom left dia-
gram shows a situation where A’s need is either exactly satisfied or she has surplus,
and where B has a surplus or her need is exactly satisfied, depending on the sce-
nario. In cases 4 and 5, NV and P are located in the grey shaded area at the bottom
left of PV and N”¥, respectively, and, hence, both A and B have a surplus in the Need
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Scenario or a surplus in the Productivity Scenario. Case 5 “doubles” case 4, has a
slightly different parametrization, and was included to study participants’ sensitivity
towards need in more “extreme” situations. The results regarding this question will
be reported in a different paper.

3.2 Procedures

Since participants received only a flat payment, we promoted internal validity by asking
three control questions after the distribution task in order to make sure that the par-
ticipants read the instructions carefully and actually understood the task. For the
wording of the control questions, see Appendix B. Only those who passed at least
two out of three checks were included in the final analysis.

In order to control for participants’ heterogeneity with regard to their socio-
demographics and justice attitudes, we asked them, in a post-survey questionnaire,
for their age, gender, and equivalent household net income and to state their support
for three different distribution principles—need, equity, and equality (compare, for
example, Skitka and Tetlock 1992 as well as Mitchell et al. 1993) as well as their
evaluation of Person A’s accountability for her situation on a 7-point Likert scale.
We also assessed participants’ perceived locus of control in a similar way (see Fong
2001; Phares and Lamiell 1975) and collected information on participants’ health
status (dummy variables for being a smoker and suffering from a cardiovascular or
metabolic disease). Ubel et al. (2001) found that smokers tend to punish unhealthy
behavior regarding the need for transplant organs less often than participants who
never smoked (also see Diederich and Schreier 2010). Participants were also asked
for their political orientations using a 7-point Likert scale ranging from 1 (most left-
wing) to 7 (most right-wing), see Appendix B for wordings.

The survey was programmed in olree (Chen et al. 2016) and conducted online
in September 2019. For reasons of external validity, participants were recruited via
the private market research institute respondi. We used respondi’s Online Access
Panel which offers a quota sample of the German adult population. Our sample is
a random sample of the Online Access Panel, stratified by the three characteristics
gender, age, and equivalent household net income, with a sample-size of N = 200
(for a breakdown of the sample by gender, age, and income, see Table 9 in Appendix
E). The sampling rates of these characteristics in our sample are representative of
the adult German population. On the importance of a sample being representative if
empirical research is considered as relevant for normative theory, see Schwettmann
(2020). Due to financial constraints, though, it was not possible to draw a larger
sample that would potentially have captured more characteristics of the German
population. The 200 participants who passed the control questions were paid a flat
fee of 4.90 euro, equal to 9.80 euro per hour. Note that a further 203 persons started
the survey but failed to pass the control questions. These persons were not asked any
further questions and did not receive any payment. It was announced by respondi
in the beginning of the study that failure to answer the control questions correctly
would lead to exclusion from the study without being compensated. The control
questions generated similar failure rates (Q1: 29%, Q2: 31%, Q3: 38%). Participants
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who failed to pass the control questions did not differ from included participants by
their stratification characteristics (gender: )(12 = 0.517, p = 0.526; age: ;(j = 5.083,
p = 0.279; income: ;(f =3.447, p = 0.486). The enormous amount of dropouts
shows that general population samples without performance-related incentives can
potentially generate a lot of noise in the data. Hence, relatively strict exclusion crite-
ria should be applied.

Before conducting the main study, we tested the efficacy of the vignette with
respect to the accountability framing. All details of the pretest are reported in
Appendix C. It clearly confirmed that participants attribute higher accountability to
persons who disregard their doctor’s warning.

3.3 Working hypotheses

As explained above, participants were asked to distribute the logs between A and
B according to what they thought to be most just. Let x; denote the number of logs
distributed to person i € {A,B} in scenario s € {N,P}. We assume that partici-
pants maximize the justice J of the distribution (x),, x},) subject to xj, = p}, + pj — x,
where the parametrization of the vignette by case and scenario with respect to need
(n},, ny), productivity (p}, py), and accountability treatment T = {low, high} is given.
Hence, the optimum number of logs distributed to person A is given by

x," = argmaxJ(xy, ps + pp — X445 s Pas Py T) 1)

Since we study the justice views of laypersons in terms of participants’ actual distri-
bution choices x}", J is not further specified or “axiomatized”. For a comprehensive
account of justice evaluation functions, see Jasso (1978) and Jasso et al. (2016).

We consider two outcome measures of the experiment which both are based on
x,". Since the total number of logs available differs from case to case and between
the scenarios, we normalize x}" by Person A’s and Person B’s total productivity, p*,
to obtain the first outcome measure, namely, the share of logs distributed to Person
A:

logshare; = —. 2)
For example, point PV in case 1 in Fig. 1 shows a situation where the logs are dis-
tributed exactly according to productivity. Thus, we have logshareﬁ’ =0.5 and
tan™" (x} /x\') = tan~'(1000/1000) = 45° = a. Analogously, point v where the line
through the origin ON¥ and the “supply” line p" intersect, shows a situation where
the logs are distributed proportional to need. Thus, we have logsharef = 0.6 and
tan~1(800/1200) = o’ = 34°.

The second outcome measure is the normalized deviation from the equal split in
favor of Person A:
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logshare’, —0.5 .
%—_A (Need Scenario)
ny /n—0.5

deviation’, = 5 (3)
‘A 0.5— logshare .. .
—gv - (Productvitiy Scenario) .
0.5-p} /p*

The allocation that distributes resources equally—the equal split—has been demonstrated
to serve as a natural reference point or social norm for bargaining processes (compare, for
example, Yaari and Bar-Hillel 1984; Dawid and Dermietzel 2006, as well as Andreoni and
Bernheim 2009). In bargaining experiments, participants frequently choose equal-split
allocations even though they are Pareto dominated (Herreiner and Puppe 2010). How-
ever, in social choice experiments, only a minority of participants still opts for the equal
split when objective reasons like need differences speak in favor of an unequal distribution
(Gaertner and Schokkaert 2012). Hence, participants’ sense of justice is reflected in the
deviation from the equal split.

We have deviation, = 0 (equal split) when participants think that heterogeneity
among A and B is irrelevant. In Fig. 1, equal-split distributions are located on the 45°
line which goes through points N* (equal productivity) and PV (equal need). We have
deviation), > 0 when participants think that A should be compensated for her disad-
vantage due to greater need (clockwise rotation) or smaller productivity (counterclock-
wise rotation). Observations that do not meet the condition 0 < deviation) < 1, that
is, choices that make A’s situation even worse than it is or make A better off than B are
considered as noise in the analysis.

We expect that, on average, participants distribute more than A’s productivity share
and less than A’s need share to her, because they think it is just to partially compensate
A for her disadvantage. Consequently, logshare}, in the Productivity Scenario is smaller
than in the Need Scenario because A’s need share in the Productivity Scenario is 50%
(the upper bound for logshareﬁ:), and her productivity share in the Need Scenario is
also 50% (the lower bound for logshareﬁ/ ). Hence, the deviation from the equal split is
between zero and one. Put into graphs, we expect participants to pick the just distribu-
tions from the line PNy in the Need Scenario and from the line P”p in the Productivity
Scenario in Fig. 1.

Hypothesis 1 (Partial Compensation) Participants compensate Person A partially for
her disadvantage: pf,/p’ < logshare) < n/n’. Partial compensation implies that
logsharei <05< logshareg and0 < deviation) < 1.

We expect that participants’ willingness to compensate Person A for her disadvan-
tage is diminished by high accountability. Hence, participants distribute fewer logs to
A and they favor smaller (greater) deviations from the equal split in the Need Scenario

(Productivity Scenario).

Hypothesis 2 (Accountability) The just distribution of logs depends on A’s accountability
such that

(a) logshare}, (low) > logshare;, (high),
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(b) deviation) (low) > deviation)) (high) and deviation’;(low) < deviation’(high).

If J is homogeneous in the number of logs, A’s just share of logs is determined
by her need share and her productivity share, and not by total need and total pro-
ductivity. Let @® = tan™! xy/x,") denote the angle of the line through the origin that
contains all just distributions. Since Need Scenario and Productivity Scenario are
mirror images of each other, we expect 45° — a" = af — 45° which is equivalent to
logshareg =1- logsharei . This implies that the just deviation from the equal split
is independent of the scenario as indicated by the black arrows in Fig. 1.

Hypothesis 3 (Scenario) Disadvantages that are due to greater need and smaller
productivity are treated symmetrically, that is, logshareZ =1- logsharei and
deviationﬁ’ = deviationi.

However, one could argue that the cognitive perception of the scenarios differs
because the equal split is seen as a reference point (Trueblood 2015). Loss averse
participants might find compensating A less justified when her disadvantage is due
to lower contribution (negative domain, reduction of a loss for A) than when her dis-
advantage is due to greater need (positive domain, gain for A). Hence, there could
be a gain-loss domain effect (Tversky and Kahneman 1991, also see Weil} et al.
2017) that would imply deviationﬁ > deviationﬁ] . Moreover, there could also be an
interaction effect between scenario framing and accountability treatment.

As can be seen in Table 1 and Fig. 1, the five cases differ by their supply situa-
tion. Figure 1 shows that PV and N remain constant, while NV and P” are obtained
from systematically changing both relative inequality in productivity or need (visu-
alized by the angles of the dashed lines through NV and P’ to the line of equality)
and total need or total productivity (visualized by the “demand” and “supply” lines).
Hence, the study design does not allow the separation of both possible effects on
the just distribution of logs. Keeping relative inequality constant would have led to
very small absolute need and productivity differences in cases where NV and P are
located in the grey shaded area at the bottom left of PV and N”. Hence, we decided
to additionally increase relative inequality among A and B.

In order to deal with this problem, we first assume that the absolute supply situ-
ation in terms of A having a deficit or surplus (the location of the “demand” and
“supply” lines) does not affect participants’ justice considerations. Hence, in the
Need Scenario, we expect that the share of logs that is distributed to A increases
in relative inequality when moving from case 1 to 5 because point v moves out-
ward on the line of just distributions PNv and «’ decreases. The opposite applies to
the Productivity Scenario where PP moves outward on the line of just distributions
PPp and 90 — o' increases. Hence, in the Need Scenario (Productivity Scenario), we
hypothesize that participants distribute relatively more (less) logs to A when a case
exhibits greater inequality among A and B. Since the deviation from the equal split
is normalized by the difference between A’s need share and her productivity share
(the length of PNy and PP p), we expect it to be independent of the supply situation.
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Hypothesis 4 (Supply situation) Let y,ze€ {1,2,3,4,5} denote the num-
ber of the case where y <z and cases with lower numbers exhibit less ine-
quality (with respect to need or productivity) among A and B, then we
have logsharef;] (2) — logsharef;(z) > logsharef;] ) - logsharef;(y) and
deviation} (y) = deviation;, (2).

If the absolute supply situation matters for the distribution of logs, it is likely
to have a dampening effect in the Need Scenario (A receives relatively less, o’
decreases less) because increasing inequality is combined with an improving abso-
lute supply situation (Person A starts with a deficit and ends up with a surplus). It
is also likely to have a dampening effect in the Productivity Scenario (A receives
relatively more, 90 — &’ increases less) because increasing inequality is combined
with a worsening absolute supply situation (Person A starts with a surplus and ends
up with a deficit). Hence, the two scenario differences in H4 might get smaller, but
the effect of increasing inequality should remain.

4 Results

We begin the presentation of the results with participants’ responses to the account-
ability question posed in the post-survey questionnaire. In order to interpret the
results of this study in terms of Person A’s accountability for her disadvantage, it
is necessary to establish that the accountability framing actually worked. As noted
in the previous section, the vignette design had already been successfully tested
in a pretest, though with a student sample. Next, in Sect. 4.2, we test our working
hypotheses by studying participants’ average distribution choices. In Sect. 4.3, we
then turn to participants’ individual distribution choices, and we identify different
distribution principles that participants consistently applied in order to distribute the
logs of wood to Persons A and B.

4.1 Accountability judgments

Figure 2 shows participants’ mean judgment of Person A’s accountability for her
greater need and her lower productivity on a 7-point Likert scale. A two-tailed ¢
test confirms that, in both scenarios, the bar representing the High Accountability
Treatment is significantly larger than the one representing the low accountability
treatment (Need Scenario, High Accountability Treatment: mean = 5.00 (90% CI
[4.72, 5.28]), Low Accountability Treatment: mean = 4.04 (90% CI [3.75, 4.34)),
mean difference = 0.96 (90% CI [0.55, 1.36]), p < 0.01; Productivity Scenario,
High Accountability Treatment: mean = 5.16 (90% CI [4.88, 5.43]), Low Account-
ability Treatment: mean = 3.98 (90% CI [3.68, 4.28]), mean difference = 1.18 (90%
CI [0.78, 1.58]), p < 0.01; two-sample two-tailed ¢ test, between-participants treat-
ment). Hence, as already suggested by the pretest, the vignette was effective for
inducing a low and a high accountability frame in participants with respect to Per-
son A’s disadvantage.
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Fig.2 Mean accountability judgment by treatment and scenario. The figure shows participants’ mean
judgment of Person A’s accountability for her greater need (lower productivity) in the Low (High)
Accountability Treatment using a 7-point Likert scale. Larger numbers mean greater accountability. The
grey (white) bars represent N = 91 (N = 109) observations each. Error bars represent 90% confidence
intervals for the mean. p value of a two-tailed two-sample 7 test (between-participants)

Moreover, Fig. 2 indicates that there is no significant difference in participants’
mean judgment of Person A’s accountability between Need and Productivity Sce-
nario. A pairwise two-tailed 7 test cannot reject the null hypothesis of equality of the
mean accountability judgment (High Accountability Treatment, Need Scenario vs.
Productivity Scenario: mean difference = —0.16 (90% CI [-0.31,0.02]), p = 0.104;
Low Accountability Treatment, Need Scenario vs. Productivity Scenario: mean dif-
ference = 0.07 (90% CI [-0.18,0.31]), p = 0.659; paired-sample two-tailed ¢ test,
within-participants treatment). Hence, we conclude that it did not matter to the par-
ticipants whether A’s disadvantage was caused by need or productivity differences.

4.2 Average distribution choices

In this subsection, we turn to our main interest, namely, the impact of scenario and
accountability treatment on the just distribution of logs. We also analyze how the
supply situation affects the distribution of logs. The following analyses of logshare’,
and deviation, are based on 2000 distribution choices (10 per participant). Note that
only 208 distribution choices (10.4%) do not meet the condition 0 < deviation, < 1.

4.2.1 Means

Figure 3 displays logshare}, as a bar chart (left panels) and deviation) as a range
plot (right panels). The top panels show the distribution of logs by treatment and
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Fig.3 Distribution of logs. The bars show the mean share of logs distributed to Person A (logshare},) by
scenario and treatment (top left panel), by treatment and case in the Need Scenario (middle left panel),
and by treatment and case in the Productivity Scenario (bottom left panel). The solid (dashed) line indi-
cates Person A’s need (productivity) share. The range plots show the mean relative deviation from the
equal split (deviation}) by scenario and treatment (top right panel), by treatment and case in the Need
Scenario (middle left panel), and by treatment and case in the Productivity Scenario (bottom left panel).
Error bars represent 90% confidence intervals for the mean. For case numbers, means, standard errors,
and ¢ tests see Tables 10 and 11 in Appendix E. Supply situation of A and B: D = deficit, S = surplus, X
= exact need satisfaction

scenario; the middle (bottom) panels show the distribution of logs in the Need Sce-
nario (Productivity Scenario) by treatment and case. Means, standard errors, cases
numbers, and  tests can be seen in Tables 10 and 11 in Appendix E.

Concerning the partial compensation hypothesis (H1), the bar charts show as
hypothesized that participants on average distributed significantly more logs to
Person A than her productivity share and significantly less than her need share in

@ Springer



Need, equity, and accountability 787

all scenarios, treatments, and cases. Consequently, logshare, exceeds 50% in the
Need Scenario and falls below 50% in the Productivity Scenario. The range plots of
deviation, lie between 0 and 1.

The accountability hypothesis (H2) is clearly confirmed by the data, too. As
regards the share of logs distributed to A, the treatment effect of high accountabil-
ity is significant in all cases except for case 1 in the Need Scenario (see Table 10).
As regards the deviation from the equal split, the treatment effect is also significant
(except for case 1), and it is negative in the Need Scenario and positive in the Pro-
ductivity Scenario (see Table 11 in the Appendix) as hypothesized.

The hypotheses concerning the symmetry of the scenarios (H3) and the impact
of the supply situation (H4) are tested using regression analysis. Test results are
reported in the following paragraphs.

4.2.2 Marginal effects of scenario and supply situation

The analysis of means controls neither for participants’ socio-demographics and atti-
tudes nor for potential ordering effects. Hence, we perform regression analysis. All
statistical details and tables are given in Appendix D. The estimated marginal effects
of scenario, supply situation, and accountability treatment are displayed in Fig. 4.

First, we turn to the marginal effects of scenario and supply situation on the share
of logs. The top left panel of Fig. 4 displays the marginal effect of the Productivity
Scenario (the Need Scenario is the benchmark case) on the share of logs distributed
to A by accountability treatment and case. All marginal effects are negatively sig-
nificant as hypothesized by the partial compensation hypothesis (H1). There is no
difference between the accountability treatments with respect to the marginal effect
of the Productivity Scenario, except for case 1 (see Table 5 in Appendix D).

A pairwise comparison of the marginal effect of the Productivity Scenario by
case shows that the negative impact of the Productivity Scenario in cases 4 and 5
is significantly greater than in case 1. This confirms the supply-situation hypoth-
esis (H4) which holds that increasing inequality with respect to need or productivity
among A and B causes greater differences of A’s just share of logs between the sce-
narios (see the top panel of Table 8 in Appendix D, significance levels are corrected
for multiple hypotheses testing using the Bonferroni correction).

In order to test the symmetry of the scenarios (H3), we first compute logshareg
and logsharei, and then we test logshareg =1- logsharef; . In the top left panel of
Fig. 4, the thick lines indicate the reference values for testing symmetry of the sce-
narios. As can be seen in Fig. 4, in the Low Accountability Treatment, symmetry
cannot be rejected, except for cases 2 and 3 where the positive difference of A’s
share of logs from 50% in the Need Scenario exceeded the negative difference of
her share of logs from 50% in the Productivity Scenario. In the High Accountabil-
ity Treatment, symmetry is clearly rejected (except for case 2). Just distributions
are “biased” in the direction discussed in Sect. 3.3; participants deviated more
from the equal-split distribution when A’s disadvantage was due to lower produc-
tivity than when it was due to greater need (see Table 6 in Appendix D).

The top right panel of Fig. 4 displays the marginal effect of the Productivity Sce-
nario on the deviation from the equal split by accountability treatment and case (also
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Fig.4 Marginal effects. Left panels: marginal effect (A logshare},) of the Productivity Scenario (top) and
of High Accountability (bottom) estimated from a GLS random effects panel regression. The thick lines
in the top left panel indicate the reference values for testing symmetry of the scenarios. Right panels:
marginal effect (A deviationi) and negative absolute marginal effect (—1 X |A deviationf‘ |) of the Pro-
ductivity Scenario (top) and the High Accountability Treatment (bottom) estimated from a tobit random
effects panel regression. Error bars represent 90% confidence intervals for the mean

see Table 5 in Appendix D). Except for case 2 in both treatments as well as cases 1
and 3 in the High Accountability Treatment, all marginal effects are positively sig-
nificant, thereby rejecting the hypothesis that disadvantages due to greater need and
smaller productivity are treated symmetrically (H3). High accountability dampens
the asymmetry because the share of respondents who are not all willing to compen-
sate Person A for her disadvantage is relatively high in both scenarios.

Case 2 differs significantly from all other cases. In this regard, we have to qualify
our previous conclusion that H4 (deviation),(y) = deviation),(z)) is supported by the
data. Remember that case 2 involves a deficit for A and a surplus for B in both sce-
narios. In Sect. 4.3, we show that some participants applied a specific distribution
principle in this mixed supply situation, which we call “net split”.

4.2.3 Marginal effect of accountability
Now, we turn to the marginal effect of accountability (for statistical details, see
Tables 7 and 8 in Appendix D). The bottom left panel of Fig. 4 displays the marginal

effect of the High Accountability Treatment on the share of logs distributed to A (the
Low Accountability Treatment is the benchmark case). Except for cases 1 and 2 in the
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Need Scenario, all marginal effects are negatively significant. The figure also shows
that high accountability had a significantly greater negative impact in cases 4 and 5
than in case 1. Hence, the supply situation in terms of greater inequality among A and
B caused a greater accountability effect with respect to the just share of logs distrib-
uted to A.

According to H2, we also expect A deviation, <O in the Need Sce-
nario and A deviation, > 0 in the Productivity Scenario. Hence, we display
—1 X |A deviation, | in the bottom right panel of Fig. 4 to ease visual comparisons.
The bottom right panel displays the marginal effect of the High Accountability Treat-
ment by scenario and case. As expected, the marginal effects are negatively significant
(except for case 1 of the Need Scenario). There is no difference between the scenarios
and there are case differences similar to the share of logs. In summary, the negative
effect of high accountability is clearly confirmed (H2).

4.2.4 Control variables

Next, we address the control variables (for statistical details, see Table 4 in Appen-
dix D). Participants with higher equivalent household net incomes were willing to
allocate a greater share of logs to Person A. Among the health-related variables,
only the smoker dummy exhibits a significant positive coefficient in the regres-
sions on logshare, (and a negative coefficient in the regressions on deviation,),
which may point to a “solidarity effect” among smokers.

The covariates that capture participants’ support for different distribution prin-
ciples are significant in all regressions on the share of logs distributed to A. Partic-
ipants who think that need is an important criterion of distributive justice distrib-
uted more logs to A and chose greater deviations from the equal split. Participants
who think that equity is an important criterion of justice distributed less to A and,
also, chose greater deviations from the equal split. Participants who show stronger
support for equality gave more to A and, naturally, tolerated only smaller devia-
tions from the equal split. The positive coefficient of the political-attitude variable
indicates that people who place themselves rather on the right side of the political
spectrum made less equal distribution choices.

Each participant submitted two accountability judgments—one for the Need
Scenario and one for the Productivity Scenario. As can be seen in the bottom
row of Table 4 in Appendix E, the accountability judgments do not have a sig-
nificant impact on average distribution choices (logshare; and deviation’;) when
the accountability judgment enters the regression model as a differential intercept.
Beyond that, it would be interesting to analyze whether the size of the account-
ability effect (A logshare} and —1 X |A deviation}|) depends on within-subjects
differences between the accountability judgments of the two treatments in a given
scenario. However, since participants were assigned to either the Low Account-
ability Treatment or the High Accountability Treatment, this analysis cannot be
performed with our between-subjects design.
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4.3 Individual distribution choices

In this subsection, we look at participants’ individual distribution choices. First,
we group the five choices made by each participant in each scenario into several
mutually exclusive categories according to the share of logs distributed to Person
A. In the Need Scenario, the choice categories correspond to the following dis-
tribution principles: “less” than the equal split (logshare! < 0.5), “equal split”
(logshareﬁ’ = 0.5), “partial compensation” (0.5 < logsharellf1 < ng /nY), A receives
her “need share” (logshareﬁ’ = nﬁ’ /nN ), and A receives “more” than her need share
(logshareﬁ’ > nﬁ’ /nM). In the Productivity Scenario, the categories correspond to
the following distribution principles: A receives “less” than her productivity share
(logsharef: < pj; /p), A teceives her “productivity share” (logsharef; = pg /D),
“partial compensation” (p/’; /pt < logsharepf; < 0.5), “equal split” (logshareg =0.5),
and “more” than the equal split (logshare, > 0.5). With regard to the exact distri-
bution principles “need share”, “productivity share”, and “equal split”, we tolerate
that logshare), deviates 1 percentage point from the respective target value in order
to account for typos and small rounding errors. Second, we identify participants
who consistently applied the same distribution principle across all cases within a
scenario.

Figure 5 shows the relative frequency of individual choices that conform with
one of the distribution principles by case and scenario. Grey (white) bars refer to
the Low (High) Accountability Treatment. In the Need Scenario, equal split, partial
compensation, and need share make up 89% of all choices in the Low Accountabil-
ity Treatment and 92% in the High Accountability Treatment. Interestingly, partici-
pants almost never distributed logs of wood in exact accordance with A’s need share
(except for case 1 which depicts a situation of severe undersupply). A comparison
of participants’ distribution choices between the accountability treatments shows
a clear shift towards the equal split when Person A is highly accountable for her
disadvantage. The overall share of equal-split choices increases from 44% to 66%
( )(12 =49.993, p < 0.01). Increasing inequality from case 1 to case 5 does not inten-
sify the effect of high accountability on the share of equal splits, however.

The dark shaded bars indicate the share of choices in the respective category that
are also compatible with a distribution principle that might be called “net split”.
Here, A and B receive the absolute number of logs they need plus (minus) half of
the oversupply (undersupply). Although the net split is an unusual distribution prin-
ciple, 8% of all choices in the Low Accountability Treatment and 5% in the High
Accountability Treatment are in line with the net-split principle, and it is particularly
prevalent in the “mixed supply” case 2 (23% vs. 12%). Though we can conceive dis-
tribution principles which are perhaps more sophisticated than the ones displayed
in the figure, other principles did not play a significant role in terms of having been
chosen more than once or twice in the Need Scenario.

The right panel of Fig. 5 shows a slightly different picture for the Productiv-
ity Scenario. Here, 85% of the choices in the Low Accountability Treatment and
94% of the choices in the High Accountability Treatment distribute A’s productiv-
ity share to her, compensate her partially, or split the logs equally among A and B.
The distribution of the choices to the categories is more balanced, however. There
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Fig.5 Relative frequency of distribution principles by case and scenario. The bars show the relative fre-
quency of five distribution principles by case and scenario. Dark-shaded bars represent the share of “Net
split[s]” (A and B receive the logs of wood they need plus/minus half of the oversupply/undersupply) and
“Swapl[s]” (A receives (1 — p% /p"), B receives p” /p”) in the respective category

is a clear shift from equal split and partial compensation towards A’s productivity
share in the High Accountability Treatment. The overall share of equal-split choices
decreases from 35 to 19% ( 112 = 33.035, p £0.01). As in the Need Scenario, there
is no significant interaction between the size of the need gap and the marginal effect
of high accountability on the share of equal splits. Moreover, there is a striking
number of choices (14% vs. 5%) which distribute more than 50% of the logs to A
(though she has the same need as B and lower productivity than her). Many of these
choices can be explained by the “swap” principle (displayed by the dark-shaded
bars in the figure): A receives (1 —p%/p”) = pk/p"% of the logs and B receives
ph/p" = (1 = ph/p")%. Note that, in the Productivity Scenario, the net-split princi-
ple coincides with the equal split because A and B have equal need of logs.
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Finally, we turn to participants who consistently applied the same distribution
principle across all five cases within a scenario. In Fig. 6, we focus on the four most
important distribution principles according to their choice frequencies in the scenar-
ios (Need Scenario: equal split, partial compensation, A’s need share, and net split;
Productivity Scenario: equal split, partial compensation, A’s productivity share,
and swap). The number of participants sticking to one of these distribution princi-
ples across all cases is 17.6% (Low Accountability) and 38.5% (High Accountabil-
ity) in the Need Scenario as well as 24.2% (Low Accountability) and 29.4% (High
Accountability) in the Productivity Scenario. Considering six monistic distribution
principles, Meyer (2019) found that across several experiments 37% of the subjects
always chose in line with the same distribution principle. In five experiments that
also involved need as a distribution principle, up to 18% chose the need principle.

In the Need Scenario, 37% of the participants consistently distributed logs to A
and B according to the equal-split principle, when A was highly accountable for
her disadvantage. This number is significantly greater than the 13% who applied the
equal-split principle in the Low Accountability Treatment ( ;(12 = 14.248, p < 0.01).
Only a small percentage of participants always compensated A partially. 3% of
the participants in the Low Accountability Treatment and none of the participants
in the High Accountability Treatment distributed the logs according to A’s need
( )(12 = 3.648, p = 0.056). Although Fig. 5 showed that there is a substantial number
of choices in line with the net split, none of the participants consistently applied

relative frequency
2
1

relative frequency
2
1

-] = ] o =]
T T T T T T T T
equal partial need net equal partial productivity swap

split split split
Need Scenario Productivity Scenario

’ :] Low Accountability ’ l:l High Accountability ‘

Fig. 6 Relative frequency of consistent participants by distribution principle and scenario. The bars show
the relative frequency of participants who consistently applied the same distribution principle across all
cases by distribution principle and scenario. Asterisks denote significance levels of a y? test: *p < 0.10,
*p £0.05,**p <0.01
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the principle. The right panel of Fig. 6 confirms a more balanced distribution of
participants to the categories in the Productivity Scenario. 12% (Low Accountabil-
ity) and 7% (High Accountability) of the participants consistently applied the equal-
split principle, but the treatment difference is insignificant ( ;(12 = 1.301, p = 0.254).
Here, the only significant difference between Low Accountability Treatment and
High Accountability Treatment can be observed with regard to the productivity
principle (7 = 6.621, p = 0.010).

In summary, the analysis of individual choices shows that we have to qualify
hypothesis (H1), in particular when we focus on equal-split choices. The large num-
ber of equal-split choices indicates that partial compensation is a better prediction of
average rather than of individual distribution choices. Our second main hypothesis
(H2) is clearly confirmed, as participants’ individual choices became less generous
towards Person A when she was highly accountable for her own disadvantage. The
previous result suggests, however, that the accountability effect is partly due to a
larger share of participants choosing not to compensate Person A at all (extensive
margin) rather than to a diminished willingness to compensate her partially (inten-
sive margin) in the High Accountability Treatment.

5 Conclusion

In this paper, we have reported the results of a vignette study with an online sam-
ple of the German adult population in which we analyzed the interplay between
need, equity, and accountability in third-party distribution decisions. Participants,
who were recruited via an online platform, were asked to divide firewood needed for
heating in winter between two hypothetical persons who differed in their need for
heat and their productivity in terms of their ability to chop wood (and thus their abil-
ity to contribute to the total stock of firewood available). The study systematically
varied the disadvantaged person’s accountability for her neediness as well as for her
lower productivity.

The findings presented in the previous section support our main hypothesis that
the disadvantaged Person A’s accountability impacts participants’ willingness to
compensate her for her greater need and her lower productivity. Participants distrib-
uted significantly fewer logs of wood to Person A when she was held accountable
for her disadvantage. Independently of being held accountable or not, the needier
person was always compensated with a share of logs that exceeded her contribution,
while the person who contributed less was given a share of logs smaller than her
need share.

This result is in line with the vast majority of the experimental social choice lit-
erature briefly reviewed in Sect. 2 of this paper. For example, Schwettmann (2012),
who also used a “heating-in-winter” scenario, found that when the disadvantage of
the worse-off individuals was caused by their “careless behaviour” (p. 368), par-
ticipants chose significantly less often the options (“splits”) that lifted the disadvan-
taged individual to the poverty line. He therefore concluded that “[a]lthough support
for people in need continued to be high, a conflict between the principles of needs
and responsibility clearly existed” (p. 372).
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Schwettmann (2012) and related studies usually present participants with an
exogenously given choice set of distributions that correspond to specific distribu-
tion principles such as egalitarianism, Rawls’ maximin principle, or truncated utili-
tarianism. Like in a beauty contest, the distribution principle that meets with the
most approval from participants is declared the winner. In our study, we took a dif-
ferent approach by letting participants freely choose how many logs of wood they
wanted to distribute to Persons A and B, who differed in their need and productivity.
Eliminating the fixed choice set avoids a possible drawback of the expert approach,
namely, researcher’s bias (Ahlert et al. 2012), and leads to behavior more in line
with participants’ rather pluralistic opinions about distributive justice (see Schok-
kaert 1999; Amiel and Cowell 1999; Konow 2003; Traub et al. 2005; Ahlert et al.
2012).

Apart from the main treatment effect of accountability, a regression analysis addi-
tionally revealed interesting differences between the two scenarios presented to the
participants. In the analysis of the share of logs distributed to A, participants did not
differentiate between the source of a person’s disadvantage when compensating her
with additional logs in the Low Accountability Treatment, that is, greater need and
lower productivity were processed symmetrically. In contrast to this, high accounta-
bility gave rise to an asymmetry, with a disadvantaged person’s compensation being
significantly smaller when her disadvantage is due to lower productivity instead of
greater need. Assuming that equality of need and productivity are perceived as refer-
ence points, this result points to a gain-loss domain effect (Tversky and Kahneman
1991, also see Weil3 et al. 2017) and an increased perceptual sensitivity (Trueblood
2015) to Person A’s lower contribution (negative domain) than to her greater need
(positive domain). In the analysis of the deviation from the equal split, the asymme-
try between need and productivity prevailed even in the Low Accountability Treat-
ment and was more pronounced.

With one exception, increasing inequality with respect to need or productivity
among the two persons caused greater differences of the disadvantaged person’s just
share of logs between the scenarios, and it left the deviation from the equal split
unchanged. In other words, the relative weight put to need and equity was almost
independent of the supply situation. The case where the disadvantaged person had
a deficit of logs and the other person had a surplus made an exception. Here, some
subjects applied the “net-split” principle where A and B received the absolute num-
ber of logs they needed plus (minus) half of the oversupply (undersupply).

Our sample is representative of the German population with respect to gen-
der, age, and income distribution. We saw that participants with higher equivalent
household net incomes were willing to allocate a greater share of logs to Person A.
Regression analysis also showed that smokers were willing to distribute more logs
to the disadvantaged person, which may point to a “solidarity effect” among smok-
ers. Participants who thought that need was an important criterion of distributive
justice distributed more logs to A and chose greater deviations from the equal split;
participants who thought that equity was an important criterion of justice distributed
less to A and chose greater deviations from the equal split; participants who showed
stronger support for equality gave more to A and, naturally, were less tolerant to
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deviations from the equal split. Moreover, participants who placed themselves rather
on the right side of the political spectrum made less equal distribution choices.

This quantitative analysis of individual distribution preferences clearly shows
that participants trade off distribution principles like equity (contribution) and need
against each other and take into account a person’s accountability for her disadvan-
tage. Hence, the evidence presented here supports earlier studies on accountability
and need-based justice (see, for example, Konow 2001; Schwettmann 2009). It also
supports the empirical and experimental social choice literature (see Konow and
Schwettmann 2016) that posits that participants’ distribution preferences are plural-
istic (in terms of consisting of multiple fairness criteria) and context-dependent (the
weight that is given to each fairness criterion depends on, for example, institutional
factors and personal traits). Finally, our results also underline the (sometimes under-
estimated) importance of need as a distribution criterion.

Appendix A: Instructions of the main experiment
Welcome screen

In this survey, we are interested in your personal opinion and judgment. Therefore,
there are no correct or incorrect answers in this study.

You will probably need about 30 min if you work intently. It is important that you
complete the study without interruption and without closing your browser. If you
cannot avoid closing your browser, you can continue the study by clicking on the
link in the invitation e-mail again.

We will analyze your answers together with the answers of all other participants
in this study. All data will be stored in an anonymous format so that no participant
can be identified. The results of the study will be published. They may influence
future research and may be used to inform policymakers.

If you are editing this study on a smartphone, it is likely that some of the tables
displayed will extend beyond the right edge of the screen. Hence, it is best to use
“landscape mode” or scroll through the tables to view them in their entirety.

Thank you for participating!

Introduction

Your task is to distribute logs of wood.

We will present you with a number of different scenarios and ask you to imagine
that they are real. Please take the time to put yourself in the position of the scenarios
and come to a personal judgment.

In these scenarios, when moving from screen to screen, text that differs from the
previous page is highlighted in blue. Text that is similar to that in the previous page
is not highlighted in blue. Moreover, the numbers reported in the tables change from

page to page.
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Vignette text and treatments

Note: The surnames of the two persons, denoted by A and B in the following, were
randomly drawn from a set of typical German surnames: A,BE{Fischer, Meyer, Miil-
ler, Schmidt, Schneider, Weber}. The presentation of the information in the table was
randomized (more productive/more needy person in upper/lower row, information
on need and wood chopped in left/right column).

Please imagine two persons, A and B, who do not know each other. Both heat
their huts exclusively with firewood and have enough logs in stock to survive in win-
ter. However, they need additional firewood in order not to feel cold in winter. The
community allows the two persons to chop wood in the community forest for a cer-
tain period of time. A and B have little money and therefore have no other way to get
firewood.

[High Responsibility Treatment, Need Scenario]

A needs r and B needs s logs. If they get less than they need, it will get unreason-
ably cold in their huts. The less firewood they get, the colder their huts will be. The
persons can use more firewood than they need to heat their huts up to pleasant tem-
peratures or store it for subsequent winters.

Both A and B have chopped o logs.

A continued to smoke heavily against the advice of her doctor. Therefore, A is
suffering from a metabolic disease, which is why she needs a higher room tempera-
ture. Therefore, A needs more firewood than B.

[High Responsibility Treatment, Productivity Scenario]

A and B both need r logs. If they get less than they need, it will get unreasonably
cold in their huts. The less firewood they get, the colder their huts will be. The per-
sons can use more firewood than they need to heat their huts up to pleasant tempera-
tures or store it for subsequent winters.

A has chopped o logs and B has chopped p logs.

A continued to smoke heavily against the advice of her doctor and is suffering
from a cardiovascular disease. That is why A has chopped less wood than B.

[Low Responsibility Treatment, Need Scenario]

A needs r and B needs s logs. If they get less than they need, it will become
unreasonably cold in their huts. The less firewood they get, the colder their huts will
be. The persons can use more firewood than they need to heat their huts to pleasant
temperatures or store it for subsequent winters.

Both A and B have chopped o logs.

A suffers from a congenital metabolic disease, which is why she needs a higher
room temperature. Therefore, A needs more firewood than B.

[Low Responsibility Treatment, Productivity Scenario]

A and B both need r logs. If they get less than they need, it gets unreasonably
cold in their huts. The less firewood they get, the colder their huts will be. The per-
sons can use more firewood than they need to heat their huts up to pleasant tempera-
tures or store it for subsequent winters.

A has chopped o logs and B has chopped p logs.

A suffers from a congenital cardiovascular disease. Therefore, A chopped less
wood than B.
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So, both persons have cut g logs together. In the table, you can see how much
wood they have chopped and how much firewood in terms of logs they need. Please
enter in the free spaces how you want to distribute the firewood between the two
persons in the way that you think is most just. Please distribute all g logs, that is,
100% to A and B.

There are n logs left.

Person Chopped Needs Should receive Percentage
A o r u X
B p s v y
Total q t w z

0,p,q =0+ p,r,s,t =r+ s are parameters of the experiment (see Sect. 3); u and v had to be entered by the par-
ticipants; n = ¢ — w, w = u + v, x = 100u/w, y = 100v/w, and z = x + y were automatically calculated while
typing

Appendix B: Additional questions
Control questions
Note: Options for questions 2 and 3 were displayed in randomized order.

Question 1 Please describe how often you reflect on justice issues in your daily life and
what this means to you.
We ask this question to ensure that the tasks are read carefully. If you are reading this,
please enter the number 42 in the field below instead of an answer to the question itself.
Have you ever reflected on justice issues?

Question 2 Which statements apply to this study? Multiple answers are possible.

Farmers work arye field.
Farmers work a sunflower field.
Farmers work a wheat field.
‘Wood is needed to build a house.
‘Wood is needed to heat in winter.
Water is needed to run a mill.
Water is needed to drink.

Ooooooono

Question 3 What was the largest quantity of logs to be distributed in the previous
scenarios?
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Support for different distribution principles

Note: Items were displayed in a randomized order.

Please indicate on the following scale from 1 to 7 how important the considera-
tions below were for your distribution decisions. / stands for not important at all. 7
stands for very important.

— Each person should receive as much wood as they need.
— Each person should receive the wood they have chopped.
— Each person should receive the same amount of wood.

Locus of control

Some people think that they have complete freedom of choice in how they live their
lives; others think that they have no choice in how they live their lives. What do you
believe to be true for yourself? How much freedom of choice do you have in how
you shape your life? Please give your answer on a scale from 1 to 7. I stands for no
free choice at all. 7 stands for completely free choice.

Political orientation
In politics, one speaks of left-wing and right-wing. How would you generally

describe your own political position? On a scale from 1 to 7, where would you rate
yourself? I stands for left. 7 stands for right.

Person A’s accountability
How do you rate A’s personal accountability for the smaller [higher] amount of

wood she cut [needs]? Please give your answer on a scale from 1 to 7. I stands for
not accountable at all. 7 stands for completely accountable.

Participants’ health
— Do you currently smoke, for example, (e-)cigarettes, pipes, or cigars?

— Do you currently suffer from a cardiovascular disease or have you suffered from a
cardiovascular disease in the past?
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— Do you currently suffer from a metabolic disorder or have you suffered from a meta-
bolic disorder in the past?

Appendix C: Pretest
Instructions of the pretest

Please imagine two people, Schneider and Miiller, who do not know each other.
Both heat exclusively with firewood and have enough logs in stock to survive in
winter. However, they need additional firewood in order not to feel cold during win-
ter. Their community allows them to chop wood in the community forest for a cer-
tain period of time. Schneider and Miiller have little money and therefore have no
other way to get firewood.

[High Responsibility for Need Treatment]

Both Schneider and Miiller chopped the same amount of wood. Schneider needs
more firewood than Miiller. If they get less than they need, it will become unreason-
ably cold in their huts. The less firewood they get, the colder their huts will be. They
can use more firewood than they need to heat their huts to pleasant temperatures or
store it for subsequent winters.

Schneider has continued to smoke heavily against the advice of her doctor. As
a result, Schneider is suffering from a metabolic disease, which is why she needs a
higher room temperature. Therefore, Schneider needs more firewood than Miiller.

How do you assess Schneider’s personal accountability for the higher amount of
firewood she needs?

[High Responsibility for Productivity Treatment]

Both Schneider and Miiller need the same amount of firewood. If they get less
than they need, it will become unreasonably cold in their huts. The less firewood
they get, the colder their huts will be. They can use more firewood than they need to
heat their huts to pleasant temperatures or store it for subsequent winters.

Schneider has continued to smoke heavily against the advice of her doctor. As a
result, Schneider is suffering from a cardiovascular disease. That is why Schneider
has chopped less wood than Miiller.

How do you assess Schneider’s personal accountability for the smaller amount of
wood she has chopped?

[Low Responsibility for Need Treatment]

Both Schneider and Miiller have chopped the same amount of wood. Schneider
needs more firewood than Miiller. If they get less than they need, it will become
unreasonably cold in their huts. The less firewood they get, the colder their huts will
be. They can use more firewood than they need to heat their huts to pleasant tem-
peratures or store it for subsequent winters.

Schneider suffers from a congenital metabolic disease, which is why she needs a
higher room temperature. Therefore, Schneider needs more firewood than Miiller.

How do you assess Schneider’s personal accountability for the higher amount of
firewood she needs?

[Low Responsibility for Productivity Treatment]
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Both Schneider and Miiller need the same amount of firewood. If they get less
than they need, it will become unreasonably cold in their huts. The less firewood
they get, the colder their huts will be. They can use more firewood than they need to
heat their huts to pleasant temperatures or store it for subsequent winters.

Schneider suffers from a congenital cardiovascular disease. Therefore, Schneider
has chopped less wood than Miiller.

How do you assess Schneider’s personal accountability for the smaller amount of
wood she has chopped?

Please give your answer on a scale from 1 to 10. / stands for not at all account-
able. 10 stands for fully accountable.

not at all fully
accountable accountable
1 2 3 4 5 6 7 8 9 10
o o o o o o o o o O

Results of the pretest

In the pretest, participants were simply asked to rate Person A’s accountability for her
situation on a scale from 1 to 10. The pretest was conducted with paper and pencil
and involved 82 students at Helmut Schmidt University Hamburg in January 2019.
53 participants were randomly assigned to the Need Scenario, 29 to the Productiv-
ity Scenario, and all of them were treated with both the Low and High Account-
ability framings (that is, in contrast to the main study, we used a within-participants
treatment for the accountability framing and a between-participants treatment for
the scenario). In both scenarios, the mean difference of participants’ accountabil-
ity judgment was significantly greater for the High than for the Low Accountabil-
ity Treatment (Need Scenario, High Accountability Treatment: mean = 8.53 (90%
CI [8.14, 8.92]), Low Accountability Treatment: mean = 2.85 (90% CI [2.25, 3.45]),
mean difference = 5.68 (90% CI [5.07, 6.29]), p < 0.01; Productivity Scenario, High
Accountability Treatment: mean = 8.90 (90% CI [8.30, 9.50]), Low Accountabil-
ity Treatment: mean = 3.90 (90% CI [2.92, 4.88]), mean difference = 5.00 (90%
CI [3.78, 6.22]), p < 0.01; pairwise two-tailed 7 test, within-participants treatment).
Hence, the pretest clearly confirmed that participants attribute higher accountability
to persons who have disregarded their doctor’s warning (Fig. 7).

Appendix D: Regression analysis

Details

The marginal effects of scenario, supply situation, and accountability displayed in
Fig. 4 are based on regression analyses. Table 2 shows the results of a GLS ran-

dom effects panel regression with robust standard errors on the share of logs dis-
tributed to Person A as the endogenous variable. All models include scenario-order
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Fig.7 Pretest: mean accountability judgment by treatment and scenario. The figure shows participants’
mean judgments of Schneider’s accountability for her greater need (lower productivity) in the Low
(High) Accountability Treatment using a [1, 10] scale. Larger numbers mean greater accountability. Bars
represent N = 53 (N = 29) observations in the Need (Productivity) Scenario. Error bars represent 90%
confidence intervals for the mean. p value of a pairwise two-tailed ¢ test (within-participants treatment).
Although the two different versions of the questionnaire were evenly distributed in a large classroom
before students entered it in order to attend a lecture, the case numbers of the pretest are not balanced due
to group formation in the room

and case-order dummies that control for the randomization of the order in which
the vignettes were presented to the participants. Model (1) provides an isolated test
for scenario differences; model (2) tests for the isolated effect of high accountabil-
ity; model (3) interacts scenario and accountability treatment; model (4) addition-
ally includes the participants’ socio-demographics and attitudes as covariates; model
(5) includes case dummies and all possible interactions between scenario, treatment,
and case; model (6) additionally includes the participants’ socio-demographics and
attitudes as covariates.

Since models (5) and (6) include 16 additional coefficients and interaction terms,
we only report the main effects of scenario, accountability, and their interaction in
the table (the full regression output is available from the authors on request). The
marginal effects of scenario and accountability treatment (by case) estimated by
the “full” model (6) are shown in the left panel of Tables 5 (Productivity Scenario)
and 7 (High Accountability Treatment). They are also displayed in the top and bot-
tom left panels of Fig. 4.

Analogously, Table 3 shows the results of a GLS random effects panel regression
with robust standard errors on the deviation from the equal split as the endogenous
variable. Again, there are six different models where model (6) is the “full” model
including all case dummies and interactions, control variables, and scenario-order
as well as case-order dummies. The marginal effects of scenario and accountability
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treatment (by case) estimated by this model are shown in the right panel of Tables 5
(Productivity Scenario) and 7 (High Accountability Treatment). They are also displayed
in the top and bottom right panels of Fig. 4 in the main text.

Additionally, Table 6 reports the results of the test on symmetry of the scenarios (H3).
The effect of the supply situation on the share of logs and the deviation from the equal split
(H4) is tested in Table 1. Table 4 shows the control variables of regression models (4) and

(©).
Regression tables

See Tables 2, 3,4, 5, 6,7, and 8.

Table 2 Share of logs distributed to person A: regression results

1 2 (3) (4) ) (6)
Scenario —0.132"* - —0.120"*  —0.120""  —0.0830 —0.0829"**
{0 = Need, 1 = Productivity} (0.00773) (0.0122)  (0.0122)  (0.00968) (0.00967)
Accountability — —0.0585"** —0.0473*** —0.0285"** —0.0123 0.00637
{0 =low, 1 = high} (0.00908) (0.00865) (0.00872) (0.00938) (0.0102)
Accountability X scenario - - —0.0224 —0.0231 -0.0212*  —0.0219*
(0.0156)  (0.0156)  (0.0121)  (0.0122)
Constant 0.555**  0.513"*" 0.579"* 0.526* 0.543* 0.491%*
(0.00717) (0.00931) (0.00945) (0.0345)  (0.00859) (0.0345)
Case dummies and interac- No No No No Yes Yes
tions
Control variables No No No Yes No Yes
Scenario-order and case- Yes Yes Yes Yes Yes Yes
order dummies
Ve 328.8*  56.51""* 357.9" 731.7° 7404 1399.3**
R? within 0.358 0.00185 0.360 0.361 0.423 0.423
R? between 0.00237  0.178 0.177 0.551 0.177 0.551
R? overall 0.257 0.0517 0.308 0.415 0.353 0.460

The table reports the results of a GLS random effects panel regression with robust standard errors.
Endogenous variable: share of logs distributed to Person A (logshare,). First row: coefficients, second
row: standard errors in parentheses. Control variables include age, gender, equivalent household net
income, accountability judgment, smoker, cardiovascular disease, metabolic disease, importance of
need, importance of equity, importance of equality, locus of control, political attitude (see Table 4 in the
Appendix). N = 2000 (200 participants). Significance levels: *(p < 0.10), **(p < 0.05), ***(p < 0.01)
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Table 3 Deviation from the equal split: regression results

M @) 3) C)) (5) (6)
Scenario 0.102* - 0.126*  0.107"*  0.306" 0.288"**
{0 = Need, 1 = Productivity} (0.0467) (0.0545) (0.0536) (0.0879) (0.0868)
Accountability - -0.273"* —0.218"* —0.237"* —0.125 —0.145
N: {0 = low, 1 = high} (0.0429) (0.0433) (0.0506) (0.0944) (0.0985)
P: {0 = high, 1 = low}
Accountability X scenario - - —0.0954 -0.0575 —0.198* —0.161

(0.0711)  (0.0742) (0.118) (0.120)

Constant 0.199"* 0.387* 0.317° 0.528"*  0.345"" 0.556"**

(0.0376) (0.0405) (0.0467) (0.148)  (0.0771) (0.154)
Case dummies and interactions No No No No Yes Yes
Control variables No No No Yes No Yes
Scenario-order and case-order dum- Yes Yes Yes Yes Yes Yes

mies

Ve 38.62* 72427 95227 21127 632.0"" 937.5"**
R? within 0.0152  0.0877 0.0945 0.0944 0.170 0.170
R? between 0.0564  0.0567 0.0654 0.339 0.0646  0.339
R? overall 0.0246  0.0806 0.0878 0.150 0.146 0.209

The table reports the results of a GLS random effects panel regression. Endogenous variable: devia-
tion from the equal split (deviation,). First row: coefficients, second row: standard errors in parenthe-
ses. Control variables include age, gender, equivalent household net income, accountability judgment,
smoker, cardiovascular disease, metabolic disease, importance of need, importance of equity, impor-
tance of equality, locus of control, political attitude (see Table 4 in the Appendix). All regressions
include scenario- and case-order dummies. N = 2000 (200 participants). Significance levels: *(p < 0.10),
*(p < 0.05), **(p < 0.01)
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Table 4 Control variables

logshare, deviation,

€] (6) @ ©)
Age 0.000292 0.000290 —0.00146 —0.00146
{tiyears} (0.000244) (0.000245) (0.000937) (0.000944)
Male —0.00506 —0.00506 —0.0248 —0.0248
{0 = female, 1 = male} (0.00708) (0.00710) (0.0317) (0.0319)
Equiv. household net 0.00000111%** 0.00000111*** —0.00000853"* —0.00000856"*

mcome

{euros) (0.000000427) (0.000000426) (0.00000418) (0.00000422)
Smoker 0.0224** 0.0224** —0.0725% —0.0721%
{0 =no, 1 = yes} (0.00889) (0.00893) (0.0402) (0.0403)
Cardiovascular disease 0.00332 0.00327 —0.0737 —0.0740
{0 =no, 1 = yes} (0.00940) (0.00942) (0.0489) (0.0490)
Metabolic disease 0.00508 0.00515 0.0559 0.0566
{0 =no,1 = yes} (0.0117) (0.0117) (0.0502) (0.0504)
Locus of control 0.000553 0.000554 0.00590 0.00585
(1,...,7} (0.00319) (0.00320) (0.0180) (0.0181)
Political attitude —0.00464 —0.00462 0.0300** 0.0300™*
{1,...,7} (0.00314) (0.00315) (0.0132) (0.0133)
Importance need 0.00965*** 0.00964*** 0.00801 0.00805
{1,...,7} (0.00207) (0.00208) (0.00995) (0.00998)
Importance equity —-0.0130"** —0.0130"** —0.00122 —0.00126
{1,...,7} (0.00240) (0.00241) (0.0118) (0.0119)
Importance equality 0.00913** 0.00913*** —0.0618"** —0.0619"**
{1,...,7} (0.00211) (0.00211) (0.00953) (0.00959)
Acc. Judgment 0.00306 0.00312 —0.00525 —0.00522
{1,....,7} (0.00229) (0.00234) (0.0109) (0.0111)

The table reports the results of a GLS random effects panel regressions with robust standard errors (con-
trol variables of models (4) and (6) in Table 2 and in Table 3). First row: coefficients, second row: stand-
ard errors in parentheses. Significance levels: *(p < 0.10), **(p < 0.05), ***(p < 0.01)
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Table 5 Marginal effect of the productivity scenario

Case A logshare A deviation,
Low High Difference Low High Difference
1 —0.083*** —0.105% —0.022* 0.288*** 0.127 0.161
(0.010) (0.007) (0.012) (0.087) (0.100) (0.120)
2 —0.106"** —0.115% —-0.010 —0.272%** —0.284*** —-0.012
(0.010) (0.009) (0.014) (0.066) (0.078) (0.101)
3 —0.115"** —0.139% —0.024 0.113* 0.052 -0.061
(0.016) (0.010) (0.019) (0.064) (0.067) (0.085)
4 —0.132%** —0.153** —0.021 0.176** 0.171%* -0.005
(0.018) (0.016) (0.024) (0.070) (0.061) (0.088)
5 —0.163"** —0.201%* —0.038 0.231%* 0.182%** —-0.049
(0.020) (0.018) (0.028) (0.062) (0.0.58 (0.079)
All —0.120"** —0.143% —-.023 0.107* 0.050 0.057
(0.012) (0.010) (0.016) (0.054) (0.061) (0.075)

The table reports the marginal effect of the Productivity Scenario on the share of logs distributed to Per-
son A (A logshare,) and the deviation from the equal split (A deviation,). GLS effects panel model esti-
mates are reported in Table 2 (share of logs) and in Table 3 (deviation). N = 2000 (200 participants).
First row: coefficients, second row: standard errors in parentheses. Significance levels: *(p < 0.10),
*(p < 0.05),**(p < 0.01)
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Table6 Symmetry of the
scenarios

Case Low accountability

High accountability

Need Productivity p Need Productivity p

1 0.532  0.450 0.105 0.539 0.434 0.004
(0.008) (0.007) =) (0.007) (0.005) P)

2 0.581 0.476 0.000 0.565  0.450 0.117
(0.007) (0.008) N) (0.007) (0.005) =

3 0.575  0.460 0.017 0.533 0.394 0.000
(0.010) (0.012) (N)  (0.007) (0.008) P)

4 0.563  0.431 0.728 0.531 0.378 0.000
(0.011) (0.014) =) (0.007) (0.014) P)

5 0.584  0.421 0.812 0.524 0.324 0.000
(0.013) (0.017) =) (0.007) (0.015) P)

All 0567 0.447 0.219 0.538  0.396 0.000
(0.007) (0.010) =) (0.005) (0.007) P)

The table reports the share of logs distributed to Person A
(A logshare}) by scenario and accountability treatment estimated
by a GLS random effects panel model (marginal effects). Estimates
are reported in Table 2. First row: coefficients, second row: standard
errors in parentheses. p gives the significance level of testing sym-
metry of the scenarios (H3): A logsharef =1 — A logshare},. Here,
= means that the null hypothesis of symmetry cannot be rejected; N
(P) means that the equality sign has to be replaced by > (<)

Table 7 Marginal effect of high accountability

Case A logshare —1 X |A deviation, |
Need Productivity Difference Need Productivity Difference
1 0.006 -0.016* —0.022* —0.145 —0.305%* —-0.161
(0.010) (0.009) (0.012) (0.098) (0.089) (0.120)
2 -0.016 —0.026*** -0.010 —0.275%* —0.287* —-0.012
(0.010) (0.010) (0.014) (0.074) 0.071) (0.101)
3 —0.042%** —0.066*** —-0.024 —0.306*** —0.367** -0.061
(0.012) (0.014) (0.019) (0.058) 0.072) (0.085)
4 —0.032* —0.053*** —0.021 —0.216%* —0.220%** —-0.005
(0.013) (0.020) (0.024) (0.055) (0.075) (0.088)
5 —0.059*** —0.097*** —0.038 —0.246%* —0.295%** —-0.049
(0.015) (0.023) (0.028) (0.050) (0.068) (0.079)
All —0.029*** —0.052%** —-.023 —0.238*** —0.295% —-0.057
(0.009) (0.013) (0.016) (0.051) (0.064) (0.075)

The table reports the marginal effects of high accountability on the share of logs distributed to Person
A (A logshare,) and the deviation from the equal split (—1 X |A deviation, [). GLS effects panel model
estimates are reported in Table 2 (share of logs) and in Table 3 (deviation). N = 2000 (200 participants).
First row: coefficients, second row: standard errors in parentheses. Significance levels: *(p < 0.10),

*(p < 0.05), ***(p < 0.01)
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Table 8 Case differences

Share of logs distributed to A

Case Marginal effect of productivity scenario

Low accountability High accountability

2 3 4 5 2 3 4 5
1 ns s ok . ns ok o s
2 - ns ns ns - ns ns o
3 - - ns e - - ns o
4 - - - ns - - - o
Case Marginal effect of high accountability

Need scenario Productivity scenario

2 3 4 5 2 3 4 5
1 ns - ok -, ns otk ns s
2 _ ns ns o _ o ns s
3 - - ns ns - - ns o
4 - - - ns _ _ _ -

Deviation from the equal split

Case Marginal effect of productivity scenario

Low accountability High accountability

2 3 4 5 2 3 4 5
1 e ns ns ns o ns ns ns
2 _ - . P _ . P -
3 - - ns ns - - o o
4 - - - ns - - - ns
Case Marginal effect of high accountability

Need scenario Productivity scenario

2 3 4 5 2 3 4 5
1 ns ns ns ns ns ns ns ns
2 - ns ns ns - ns ns ns
3 - - ns ns - - . ns
4 - - - ns - - - ns

The table shows pairwise comparisons of the marginal effects of the Productivity Scenario (High
Accountability Treatment) on the logs distributed to A (deviation from the equal split). ns = not sig-
nificant. Significance levels: *(p < 0.10), **(p < 0.05), ***(p < 0.01). Bonferroni correction for multiple
hypotheses testing
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Appendix E: Additional tables

See Tables 9, 10, and 11.

Table 9 Breakdown of sample

. Gender Age Income interval®
by gender, age, and income
Group Share Group Share Group Share
Female 49.5 18-29 20.5 [0, 1100) 20.0
Male 50.5 30-39 18.5 [1100, 1500) 20.0

40-49 19.0 [1500, 2000) 20.0
50-59 24.0 [2000, 2600) 20.0
60-69 18.0 [2600, oo0) 20.0

Share in percent. N = 200

*Equivalent household net income
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Table 10 Share of logs distributed to A: means

Case Low accountability High accountability ALow

logshare, PalP ny/n logshare, palp ny/n High

Need scenario

1 0.542 0.5 0.6 0.531 0.5 0.6°** 0.011
(0.007) ©) ) (0.006) ) ) (0.009)
2 0.591 0.5 0,64 0.557 0.5 0.64% 0,034
(0.007) ) ) (0.007) ) ) (0.010)
3 0.584 0.5"** 0.71%** 0.525 0.5"* 0.71%"* 0.059***
(0.010) ) ) (0.006) ) ) 0.012)
4 0.572 0.5"** 0.78"** 0.522 0.5"* 0.78"* 0.050*"*
0.012) ) ) (0.006) ) ) 0.013)
5 0.594 0.5"** 0.86""* 0.516 0.5 0.86"* 0.078*"*
0.014) ) ) (0.006) ) ) (0.015)
All 0.577 0.5"** 0.717* 0.530 0.5"** 0.717* 0.047**
(0.005) ) (0.004) (0.003) ) (0.004) (0.006)
Productivity scenario
1 0459 0.4 05" 0426 047" 0.5 0.033""
(0.008) ) ) (0.005) ) ) (0.009)
2 0.486 0.36"* 0.5 0.443 0.36"** 0.5"** 0.043**
(0.008) ) ) (0.006) ) ©) (0.010)
3 0.469 026" 0.5 0.386 0,26 0.5 0,083
(0.013) ) ) 0.010) ) ) (0.016)
4 0.440 0.22%"* 0.5"** 0.370 0.22"** 0.5"** 0.071%
(0.015) ) ) (0.016) ) ) (0.022)
5 0.431 014" 0.5 0316 0,14 0.5 0115
(0.018) ) ) (0.018) ) ) (0.025)
All 0.457 0.283*"* 0.5"** 0.388 0.283*"* 0.5"** 0.069*"*
(0.006) (0.004) ) (0.006) (0.004) ) (0.008)

Mean of logshare, by accountability treatment and scenario. First row: means; second row: stand-
ard errors in parentheses. p,/p: A’s productivity share. n,/n: A’s need share. Asterisks denote
the significance level of a one-tailed ¢ test: p(logshare, > p,/p), p(logshare, < n,/n), and
p(logshare ;"W - logshare/?lgh > 0). Low (High) Accountability Treatment: N = 91 (109) observations
per case; N = 455 (545) observations in total per scenario. Significance levels: *(p < 0.10), ™*(p < 0.05),

*(p < 0.01)
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Table 11 Deviation from the equal split: means

Case Need scenario Productivity scenario
Low acc. High acc. A Low acc. High acc. A

1 0.423 0.309 0.114 0.410 0.745 —0.334%
(0.072) (0.062) (0.095) (0.077) (0.051) (0.092)

2 0.671 0.419 0.252%** 0.106 0.420 —0.314%
(0.049) (0.051) (0.070) (0.055) (0.045) 0.071)

3 0.392 0.116 0.276%** 0.143 0.532 —0.389***
(0.047) (0.029) (0.055) (0.060) (0.047) (0.076)

4 0.260 0.080 0.180"** 0214 0.469 —0.254**
(0.042) (0.022) (0.047) (0.055) (0.057) (0.079)

5 0.262 0.045 0217 0.193 0.514 —0.321"
(0.039) (0.018) (0.043) (0.052) (0.049) (0.071)

All 0.402 0.194 0.208*** 0.213 0.536 —0.323%
(0.024) (0.019) (0.030) (0.027) (0.023) (0.035)

Mean of deviation, by accountability treatment and scenario. First row: means; second row: stand-
ard errors in parentheses. N = 91 (109) per case in Low (High) Accountability Treatment; total cases:
N =455 (545). Asterisks denote the significance level of a one-tailed ¢ test. Significance levels:
*(p < 0.10), **(p < 0.05), **(p < 0.01)
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