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Trust and Promises over Time†

By Florian Ederer and Frédéric Schneider*

Using a  large-scale hybrid laboratory and online trust experi-
ment with and without  preplay communication, we investigate how 
the passage of time affects trust. Communication (predominantly 
through promises) raises cooperation, trust, and trustworthiness 
by about 50 percent. This result holds even when three weeks pass 
between the time of the trustee’s message/the trustor’s decision 
to trust and the time of the trustee’s contribution choice and even 
when this contribution choice is made outside of the lab. Delay 
between the beginning of the interaction and the time to reciprocate 
neither substantially alters trust or trustworthiness nor affects how 
subjects communicate. (JEL C91, D83, D91, Z13)

Trust is the foundation for many social and economic interactions and acts as 
“an important lubricant of the social system” (Arrow 1974). In particular, when 

contractual or reputation incentives are weak, the mutual trust that each party will 
hold up its end of the bargain becomes particularly important. Time plays a crucial 
role in this context. Trust often has to be repaid later, and promises have to be made 
good only after some time has passed. Indeed, the very purpose of promises is to 
facilitate production and exchange over time and to foster belief in future actions.1

Casual observation suggests that, in a variety of settings, the more the promise 
and the corresponding act of trust recede into the past, the likelier it is for prom-
isors to neglect their obligation and to behave opportunistically. For example, a ste-
reotype about politicians is that they promise everything to get elected, but over 
time conveniently “forget” their promises. The German  postwar chancellor Konrad 
Adenauer famously uttered, “What do I care about my chitchat from yesterday?” 
(Weymar 1955). Proverbs from various cultures, such as “Evening promises are like 

1 The word’s Latin roots, “pro” (forward) and “mittere” (send) also reflect this crucial timing aspect.
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butter: morning comes, and it’s all melted,” or “Promises are like the full moon—if 
they are not kept at once they diminish day by day,” also encapsulate this view.2 In 
an organizational context, Paine (2004) argues that most companies are simply not 
designed to remember and keep promises over time. On the other hand, contrary 
statements suggest that promises do (or at least should) have a lasting effect that is 
not diminished by the passage of time. For example, Alexander Hamilton argued that 
“[a] promise must never be broken” (Shea 1879) and Immanuel Kant considered the 
duty to keep promises a categorical imperative (Byrd and Hruschka 2006); that is, 
an absolute, unconditional requirement that must be obeyed in all circumstances.3

This paper provides the first experimental investigation of the strength of trust, 
trustworthiness, and promises over time. We document that communication (pri-
marily through the use of promises) has a large effect on trust, trustworthiness, and 
cooperation that remains remarkably persistent over time. Specifically, to investi-
gate how the passage of time affects trust, trustworthiness, and the power of commu-
nication (and promises in particular), we analyze the behavior of over 700 subjects 
in a  one-shot,  two-person trust game with and without  preplay communication.4 
The main innovation of our paper is the introduction of a delay between the trustor’s 
choice to trust and the trustee’s decision to reciprocate. Trustees in our experiment 
made their choice either (i) immediately during the laboratory session (as is com-
mon in all previous trust game studies); (ii) in a  24-hour window after leaving the 
laboratory; or (iii) in a  24-hour window 21 days after the laboratory session. These 
treatments allow us to analyze the differential impact of time on trust, trustworthi-
ness, and  promise-keeping, and to compare our results to standard laboratory sce-
narios without any time delay.

We find that  preplay communication raises cooperation by about 50  percent. 
More importantly, we document that the increase in cooperation, trust, and trustwor-
thiness resulting from communication is not diminished even when three weeks pass 
before the trustee’s actual decision. Thus, we provide evidence for the lasting power 
of communication and of promises in particular. In addition, we show that behav-
ior in trust games without  preplay communication is essentially unaffected by the 
additional delays introduced as part of our experimental design. Taken together, our 
results suggest that the findings of previous laboratory studies on trust and commu-
nication extend to more externally valid scenarios in which subjects choose actions 
outside the lab and do so long after they made their promises.

Trust has been extensively studied in laboratory experiments, mostly using trust 
games beginning with the seminal work of Berg, Dickhaut, and McCabe (1995). 
Most studies find that trustees behave, on average, trustworthily: they honor the 
trust that trustors put in them by sending back a substantial part of the money. A 
 meta-analysis (Johnson and Mislin 2011) counted 162 replications of the original 

2 See Hourani (2012) and Braude (1965) for these Moroccan and German proverbs, respectively.
3 Echoing this view, the fictional character Frank Underwood in the TV series House of Cards pronounces that 

“[t]he nature of promises is that they remain immune to changing circumstances” (Season 1, Episode 1).
4 In a trust game, a “trustor” can send an amount of money to a “trustee.” The amount of money is multiplied 

so that sending money is socially efficient. The trustee, however, is free to return money to the trustor or not, intro-
ducing an element of moral hazard. The trust game is seen as a vehicle to study trust (amount sent by trustor) and 
trustworthiness (amount sent back by the trustee).
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game, all showing the same pattern. This appears to be good news, as it suggests 
that many  real-world problems involving hidden information or hidden action can 
be mitigated through trust and trustworthiness. Better still, several recent studies 
offer experimental evidence that  preplay messages by trustees (e.g., promises), even 
if they come in the form of mere cheap talk, considerably enhance trust and subse-
quent levels of cooperation in trust and dictator games (Ellingsen and Johannesson 
2004; Charness and Dufwenberg 2006; Vanberg 2008;  Ben-Ner and Putterman 
2009; Charness and Dufwenberg 2011;  Serra-Garcia, van  Damme, and Potters 
2013; Ismayilov and Potters 2016; Ederer and Stremitzer 2017; Di Bartolomeo et al. 
2019; Bhattacharya and Sengupta 2016; Casella et al. 2018).5 Although these mes-
sages are  non-binding, they seem to sharpen the trustees’ sense of obligation or the 
amount of guilt that is attached to letting the trustor down.

However, all these studies are limited in one important dimension: time.6 In pre-
vious lab experiments using trust games (with and without communication), hardly 
any time passes during the period after the trustor’s decision to trust or not (and, if 
possible, the trustee’s communication) and before the trustee’s choice (in particular, 
the choice to deliver on any previously sent promise). It is thus possible that the very 
short time horizon in lab situations between trustor choices (and trustee messages) 
on the one hand and trustee choices on the other hand leads to an overestimation of 
the extent of reciprocity and trustworthiness relative to everyday interactions.

First, people may be less likely to reciprocate another person’s trust because 
they may feel less guilty as time passes. The feeling of obligation may be strongest 
immediately after the trustor has decided to trust the trustee. As time passes, and 
the triggering event becomes more distant in the trustee’s memory, the feeling of 
obligation may become weaker, and, by extension, the feeling of guilt associated 
with letting the trustor down. This is closely related to the  multiple-selves literature 
that models an individual as a sequence of  short-term selves (Fudenberg and Levine 
2006; Jamison and Wegener 2010;  Alós-Ferrer and Strack 2014). Because one’s 
present self is more closely tied to yesterday’s or tomorrow’s self than to one’s self 
in the more distant past or future, an individual may remember or anticipate more 
about, and empathize more with, selves from the recent past or near future than 
those from the more distant past or future (Bénabou and Tirole 2004). Parfit (1973) 
argues that because psychological connectedness between selves diminishes over 
time, moral obligations to reciprocate trust, most notably if induced by promises 
made in the past, are stronger over the short term than over the long term.7

Second, delays may introduce the potential for moral wiggle room, as memo-
ries become vague over time, and thus can be more prone to  self-serving bias. For 
example, Li (2013) finds that trustees who defected on their trustor rate their own 

5 Notable contributions to the broader literature on  promise-keeping in political science and social psychology 
include Ostrom, Walker, and Gardner (1992); Kerr and  Kaufman-Gilliland (1994); Sally (1995); and Bicchieri and 
 Lev-On (2007).

6 An extensive literature in economics and psychology has studied the delay of outcomes. For an introduction 
and comprehensive survey, see, for example, Frederick, Loewenstein, and O’Donoghue (2002).

7 Although some psychological studies find behavioral effects consistent with the theory of psychological con-
nectedness between multiple selves (Bartels and Rips 2010; Van Gelder, Hershfield, and Nordgren 2013), the only 
existing test in economics finds no explanatory power of psychological connectedness on intertemporal choice in 
individual  decision-making (Frederick 2003).
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defection as less unkind as time passes: if asked immediately after their defection, 
they rate this act as very unkind (9.6 on a Likert scale from 0, very kind, to 10, 
very unkind); if asked after 43 days, that rating drops to 6. Similarly, Kouchaki 
and Gino (2016) find that subjects tend to forget their unethical behavior, a phe-
nomenon that the authors call “unethical amnesia.” 8 This is especially important 
for  promise-keeping. We conjecture that subjects may form a biased memory of 
the promises they made, which could make it easier for subjects to renege on their 
promises. The misremembering of promises should be easier as time passes and 
memory becomes vaguer.

Several related studies investigate the effect of time pressure and very short 
delays (up to 15 minutes) on decisions in social dilemmas (Cone and Rand 2014; 
Neo et al. 2013; Rand et al. 2014; Bouwmeester et al. 2017). Bhattacharya, Nielsen, 
and Sengupta (2020) study whether the timing of communication (before or after 
actions are chosen) affects cooperation. They focus on a short time frame of four 
minutes in a lab setting and provide some evidence that individuals are most coop-
erative closest to the time of communication. Two studies allow for a  one-day delay 
for reflection: Imas, Kuhn, and Mironova (2016) make customers wait for one day 
before they can redeem coupons, which leads them to make more patient purchasing 
decisions; Andersen et al. (2018) delay participants’ decisions in a dictator game by 
one day and find no significant difference in the amount given. Other studies delay 
payments, but not decisions in experimental social dilemmas (Kovarik 2009; Dreber 
et al. 2016). In these latter studies, however, all decisions are still made immediately, 
during the laboratory session, and effects on behavior are mixed.9

The remainder of the paper proceeds as follows. Section I describes our experi-
mental design. Section II presents our experimental results. Section III offers con-
cluding remarks.

I. Experimental Design

We use the  one-shot,  two-person trust game introduced by Charness and 
Dufwenberg (2006). Figure  1Figure  1 shows the game tree. The trustor (“he”) has two 
options: choosing a safe outside option (“OUT”) with equitable but relatively low 
payoffs ($15 for each player) or choosing to continue the game (“IN”). If the trustor 
chooses IN, the trustee (“she”) has two options: one that generates a high payoff for 
herself ($42) but no money at all for the trustor (“DON’T ROLL”); and one where 
she receives $30, and the trustor’s payoff depends on a lottery (or virtual die roll) 
with a 5/6 chance of gaining $36 and a 1/6 chance of receiving nothing (“ROLL”). 
Thus, the selfish decision for the trustee is to choose DON’T ROLL. If the trustor 

8 Carlson et al. (2018) and Saucet and Villeval (2019) find similar results in dictator games.
9 Another sequence of papers study settings that feature implicit promises over time, but none of them vary 

or measure the effect of the delay. For example, Meyer and Tripodi (2018) investigate pledges to donate blood at 
some later point and find that almost all subjects renege on their pledge, but the authors do not specify or vary the 
time horizon of the pledge. Fosgaard and Soetevent (2018) study a donation drive by the Danish Refugee Council. 
Subjects were contacted via phone and could endogenously decide whether to donate right now, during the phone 
call, or at an undefined later time. Subjects who opted to pledge to pay at a later point were less likely to follow 
through. Andreoni and  Serra-Garcia (2018) similarly find that endogenous pledges are rarely followed up.
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nonetheless chooses IN, he has to trust that the trustee deviates from the selfish 
choice and instead chooses ROLL.10

Following Charness and Dufwenberg (2006), our first set of treatment conditions 
adds a communication stage before the trustor’s choice. Depending on the treatment 
condition, the trustee can either write a  free-form message to the trustor before the 
trustor makes his decision (COMM) or not (NOCOMM). COMM gives the trustee 
the opportunity to communicate any message she desires.11 For example, she may 
promise that she will choose ROLL. The trustor, however, only observes his own 
payoff, which means that he remains uncertain whether the trustee chose ROLL or 
DON’T ROLL since even in this case there is a 1/6 chance of the trustor receiving 
nothing.

The trustee makes her decision not knowing whether the trustor has chosen IN 
or OUT. This allows us to record choices for all trustees, not just for those trustees 
paired with a trustor who chose IN.

Finally, we modify the design of the Charness and Dufwenberg (2006) trust game 
such that subjects are presented with a menu of 10 IN/OUT (ROLL/DON’T ROLL) 
radio buttons as shown in Figure A1 of the online Appendix. After the subjects have 
made their decisions, the computer selects one of the choices at random to count 
as the final decision. This modification allows subjects to submit a more nuanced 
strategy space, with the probability of IN (ROLL) ranging from 0 to 1 in increments 

10 Instructions were framed neutrally with the trustor referred to as “person A” and the trustee as “person B.”
11 Trustees were not reminded of their message before they made their ROLL decision but were asked how well 

they recalled the message after they made their decision. Neither trustees nor trustors were informed about the fact 
that trustees would not be reminded of their message.

Figure 1. Game Tree

Notes: Note the information set for the trustor between “Don’t Roll” and the negative die roll outcome. In both 
cases, the trustor receives 0. In COMM conditions, the trustee can send a message before the trustor makes his deci-
sion. In the NOCOMM conditions, the trustee cannot send a message.
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of  0.1 , instead of a stark binary choice. In particular, this creates the possibility for 
moral wiggle room when a trustee promises to choose ROLL.

A. Delayed Decision

Our primary experimental manipulation—and critical departure from the design 
of Charness and Dufwenberg (2006)—introduces a delay before the trustee’s deci-
sion. All participants had to complete two short,  web-based questionnaire forms, 
Q1 and Q2, in addition to the laboratory session. The primary purpose of these 
two questionnaires was to implement different conditions that varied the delay after 
which the trustees made their decisions: some trustees had to make their decisions 
in Q1 while others had to decide later, in Q2. To hold the structure of the experiment 
constant across conditions and subject roles, every participant had to complete Q1 
and Q2, which differed slightly in content. Table 1Table 1 provides a detailed timeline of 
tasks and questions in the lab part and the questionnaire (Q1 and Q2) part of the 
experiment.12

Subjects could access Q1 in a  24-hour window after leaving the laboratory and 
Q2 in a  24-hour window 21 days after the laboratory session. To minimize attrition, 
we created strong monetary incentives to complete the online part of the study. At 
the end of the laboratory session, subjects just received their  show-up fee. They 
received all the remaining payments only after completing both online question-
naires. Depending on the condition, the trustee chose ROLL/DON’T either just 
before filling out Q1 (EARLY) or just before filling out Q2 (LATE). In an additional 
condition, we administered Q1 at the end of the laboratory session, so that trustees 
made their decision while still in the laboratory (IMM). Importantly, the timing of 
the decisions was common knowledge among all participants.13

The crucial identification of the delay effect is the comparison between the 
EARLY and LATE conditions. We conducted the IMM condition to compare our 
results to the usual experimental setting of trust games, where subjects make all their 
decisions at once, during the laboratory session. We kept the  decision-making pro-
cess as similar to the EARLY and LATE conditions as possible. Most importantly, 
in the IMM condition, subjects filled out the same  browser-based questionnaire they 
would have seen in the other conditions, they still had to complete the Q2 question-
naire three weeks later, and they were paid only after completion of Q2. However, 
other aspects of the decision environment cannot be kept constant: in IMM sessions, 
trustees were still in the laboratory and made their decisions with the trustors and the 
experimenter still in the same room, which in itself may increase their propensity 
to choose ROLL. Our  2 × 3   between-subjects design yields the six different condi-
tions described in Table 2Table 2.

12 Q1 elicited subjects’ first- and  second-order beliefs and asked for  free-form explanations of their laboratory 
decisions; Q2 revealed the existence of the other delay condition and asked for subjects’ beliefs about the other 
delay. We were careful to elicit trustees’ ROLL choices before their beliefs.

13 Trustors’ IN/OUT decisions were always elicited in the initial lab session.
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B. Procedures

We conducted 40 experimental sessions with a total of 707 student subjects at 
the University of Zurich and at Yale University.14 Subjects were assigned to visu-
ally partitioned computer terminals. At each terminal they found paper instructions, 
which were also read aloud by the experimenter. Questions were answered individ-
ually at the subjects’ seats. Subjects interacted with another randomly chosen partic-
ipant from the same session. All subjects were paid after 21 days with Amazon gift 

14 Three subjects participated twice in this experiment due to  walk-ins at the Yale lab. We removed their second 
appearances from the data.

Table 1—Order of Tasks and Questionnaires across Conditions 

Part IMM/EARLY All conditions LATE

Laboratory
Instructions
Comprehension questions
[COMM: message from trustee to trustor]
Decision Trustor
Multiple price list–time
Multiple price list–risk
Questionnaire: socioeconomic data
Questionnaire: attitudes (time, risk, trust)
Questionnaire: Machiavellianism

Q1
Decision Trusteea

[COMM: message recalla]
Belief elicitation: 1BGb

Belief elicitation: 1BMb

Belief elicitation: 2BMb

Free-form explanation of IN/ROLL decisionb

Free-form explanation of MPL–time decision
Free-form explanation of MPL–risk decision

Q2
Decision Trusteea

[COMM: message recalla]
Belief elicitation: 1BGa

Belief elicitation: 1BMa

Belief elicitation: 2BMa

Belief elicitation: 1BO
Free-form explanation of 1BO

Free-form explanation of 
ROLL decisiona

Notes: Q1 was available online for 24 hours after the laboratory session in EARLY and LATE conditions, and was 
administered in the laboratory immediately following the “Laboratory” part in the IMM condition.

a Only trustees.
b Except trustees in LATE. 

Table 2—Treatment Conditions, with Number of Subjects in Parentheses

Immediate Early Late

No communication NOCOMM-IMM (114) NOCOMM-EARLY (124) NOCOMM-LATE (125)
Communication COMM-IMM (116) COMM-EARLY (112) COMM-LATE (116)
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vouchers.15 The laboratory part of the experiment was programmed and conducted 
with  z-Tree (Fischbacher 2007) and the online part with Qualtrics.

II. Results

A. Subject Behavior

Attrition.—Despite the significant time delay between the two parts of the exper-
iment, attrition rates are very low. Only 0.8 percent of trustees (2.3 percent of trus-
tors) did not complete Q1 (the first of the two surveys); 5.1  percent of trustees 
(7.4 percent of trustors) did not complete Q2 (the second survey, administered three 
weeks after the initial session). By design, the Q1 attrition rate is zero for trustees 
in the IMM conditions. For trustees in the EARLY delay condition, the Q1 attrition 
rate is 1.7 percent, whereas for trustees in the LATE delay, the Q2 attrition rate is 
3.3 percent. We find no systematic differences across delay conditions for trustees.16 
These low attrition rates are due to our experimental design, which provided strong 
incentives to complete the additional surveys.

Choices.—We first study the behavior of trustees in our six treatment conditions. 
Recall that trustees made 10 decisions (i.e., 10 binary ROLL/DON’T ROLL radio 
buttons), one of which was randomly implemented. Trustees predominantly chose 
exclusively one option: 42 percent of trustees never chose ROLL, 33 percent always 
chose ROLL, and 25 percent chose ROLL for 1 to 9 out of the 10 decisions.17

Panel A of Figure 2 shows the average number of times a trustee chooses ROLL. 
When there is no communication, trustees choose to roll on average between 35 per-
cent to 38 percent of the time while this number increases to around 54 to 57 percent 
of the time when communication is possible. As expected, with immediate choices, 
communication substantially increases cooperation by trustees by about 50 percent, 
from 3.77 ROLL choices to 5.71 ROLL choices, consistent with previous studies on 
trust games with  preplay communication. More surprisingly, however, this positive 
effect of communication persists over time and is essentially unchanged across the 
three delay conditions. In contrast, within both NOCOMM and COMM conditions, 
the time delay between the initial session and the roll decision has only a negligibly 
small effect on roll rates.

Panel B shows that trustors are more trusting when communication is possible. 
In the treatments with communication, trustors increase their IN choices by roughly 
20 percentage points; that is, a large increase comparable in size to the increase in 

15 For the Zurich sessions, the money was mailed in cash to the recipients. The US dollar amounts were paid 
out at a ratio of 1:1 in Swiss francs. The exchange rate at the time of the experiment was about 0.966 CHF/USD.

16 Eighteen trustees did not complete Q2: 9 out of 115 in IMM, 5 out of 118 in EARLY, and 4 out of 121 in 
LATE,  p = 0.25 ,   χ   2  -test. The attrition rates are a bit more skewed for trustors (less attrition in the LATE condi-
tion): 13 out of 115 in IMM, 9 out of 118 in EARLY, and 4 out of 120 in LATE,  p = 0.06 ,   χ   2  -test.

17 Trustors made less extreme decisions. Thirty-two percent only chose OUT, 29 percent only chose IN, and 
39 percent chose a combination of IN and OUT. We report the cumulative distributions in Figure B1 of the online 
Appendix. We tested whether the distributions differ across the three delay conditions, separately for trustors and 
trustees and by communication condition. None of the tests are significant: ROLL NOCOMM  p = 0.778 , ROLL 
COMM  p = 0.885 , IN NOCOMM  p = 0.507 , IN COMM  p = 0.911 ,  Kruskal-Wallis tests.
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ROLL choices. This effect is again almost uniform across the different delay treat-
ments and mirrors the pattern shown in panel A. Communication raises the rate of 
 opt-in choices in all three delay conditions, but within both NOCOMM and COMM 
conditions there is no substantial difference in behavior due to different time delays.

Figure 2 also suggests that neither trustworthiness nor trust decline substantially 
across the different delay conditions. All 12 pairwise comparisons between delay 
conditions are statistically insignificant.

Table  3Table  3 reports the regression analysis estimates, which confirm the visual 
impression. The omitted category is IMM. Communication raises the ROLL rate 
by  1.80  ROLL choices in the IMM condition (  p = 0.007 ), by  1.91  in EARLY 
(  p = 0.089 ), and by  1.77  in LATE (  p = 0.006 ).18 Again, delay has no dis-
cernible effect. There is no statistical difference between the IMM and EARLY 
conditions (NOCOMM:  p = 0.719 , COMM:  p = 0.859 ), IMM and LATE 
(  p = 0.658 ,  p = 0.565 ), or EARLY and LATE (  p = 0.983 ,  p = 0.854 ).

The same pattern emerges from the second column, where we analyze trustors’ 
IN decisions. Communication significantly raises trust in all three delay conditions 
(IMM:  p = 0.005 , EARLY:  p = 0.005 , LATE:  p = 0.019 ), and with the excep-
tion of the dip in the  NOCOMM-EARLY treatment, we do not find any substantial 
differences across delay conditions.19

In these regressions, we included two controls for time and risk preferences, as 
well as age and gender of the participant.20 We document that older participants in 

18 We report Wald tests whenever we test linear combinations of coefficients.
19 IMM versus EARLY: NOCOMM  p = 0.091 , COMM  p = 0.932 ; IMM versus LATE:  p = 0.569 , 

 p = 0.659 ; EARLY versus LATE:  p = 0.076 ,  p = 0.699 .
20 We presented subjects with two  multiple-price lists (MPLs) at the end of the laboratory session, one measur-

ing risk preference ( MPL-R) and the other time preference ( MPL-T). The  MPL-R task asked for subjects’ certainty 

Figure 2. Panel A: ROLL Decisions of Trustees; Panel B: IN Decisions of Trustors

Note: Error bars indicate standard errors and are adjusted for clustering on the session level.
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our experiment are both more trusting and more trustworthy. Furthermore, more 
 risk-tolerant participants are also more trusting.

Promises.—Our previous analysis documents that ROLL rates differ across com-
munication treatments, but do not differ across delay conditions. We now investigate 
how trustees in the communication conditions use their free-form messages to induce 
higher levels of cooperation. In order to do so, messages were classified according to 
whether they contained an explicit promise of choosing ROLL (e.g., “I will choose 
ROLL” or “I promise to choose ROLL”) or whether they did not (e.g., “a singer in 
a smoky room, a smell of wine and cheap perfume”).21 The rate of promises is not 
higher in the EARLY and LATE conditions as one might expect if subjects were 
trying to prevent a potential decay of trust with the time delay: 66 percent of trustees 
in  COMM-IMM make a promise, 75 in  COMM-EARLY, and 69 in  COMM-LATE. 
The rate of promises is not systematically different across the delay conditions 
(  p = 0.538 ,   χ   2  -test). Furthermore, using the most recent Linguistic Inquiry Word 

equivalent for a  50-50 lottery between $15 and $0. The  MPL-T task asked for their preference between a fixed $10 
early payment and a late payment that varied between $10 and $15.

21 Two  hypothesis-blind research assistants classified the messages independently. See the online Appendix for 
details about the procedure.

Table 3—Behavior of Trustees and Trustors 

ROLL IN

EARLY −0.281 −0.912
(0.774) (0.527)

LATE −0.299 −0.276
(0.671) (0.480)

COMM 1.800 1.828
(0.638) (0.618)

EARLY  ×  COMM 0.105 0.997
(1.282) (1.135)

LATE  ×  COMM −0.035 −0.084
(0.874) (0.936)

Time preference 0.106 −0.050
(0.080) (0.075)

Risk preference 0.169 0.599
(0.163) (0.100)

Age (years) 0.084 0.093
(0.034) (0.030)

Female −0.480 0.290
(0.489) (0.428)

Constant −0.005 −2.014
(1.418) (1.313)

Adjusted R2 0.054 0.151
Observations 353 353
Clusters 40 40

Notes: OLS regressions with standard errors adjusted for clustering on the session level. Risk 
preference: number of risky choices in MPL-R; Time preference: number of later choices in 
MPL-T. 
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Count (LIWC2015) model (Pennebaker, Booth, and Francis 2015), a widely used 
linguistic algorithm designed to detect deception in speech or writing, we do not 
detect any differences in the authenticity scores (Newman et al. 2003) of messages 
across the delay conditions.22

Recall that the COMM conditions have a 50 percent higher ROLL rate than the 
NOCOMM conditions (an average of 5.6 ROLL choices in COMM versus 3.7 in 
NOCOMM). We can now decompose this effect into those trustees who made an 
explicit promise versus those who did not. Those who made promises have an even 
higher ROLL rate of 6.2 ROLL choices on average. In contrast, those who did not 
make a promise have a lower ROLL rate of 4.2.23

Recall that subjects saw ten radio buttons for their choice, one of which was 
randomly implemented. Only 25 percent of trustees choose a mixture of the two 
choices while 75 percent choose either 10 times ROLL or 10 times DON’T ROLL. 
The option to make ten different choices introduces the possibility of moral wiggle 
room in the communication conditions. A trustee could potentially stick to the letter 
of her promise “I will choose ROLL” while only choosing ROLL for some of her ten 
choices. However, we do not see an increased use of combined ROLL and DON’T 
ROLL choices if trustees make a promise. On the contrary, if anything, the exclusive 
use of either one of the two choices is higher if the trustee made a promise (77 per-
cent) than if she did not make a promise (63  percent), consistent with subjects 
sticking to the spirit of the promise and not exploiting loopholes in the wording.24

Message Recall.—We did not remind trustees of the messages they sent before 
they made their ROLL choices. This created an opportunity for biased recollec-
tion or motivated forgetting of the message on the part of the trustees and poten-
tially contributed to the malleability of messages (Turmunkh, van den Assem, and 
Van Dolder 2019). To test how well trustees recalled the content of the message, 
we asked them to  rewrite their message as accurately as possible directly after their 
ROLL decisions. We did not provide monetary incentives for accuracy. The remem-
bered messages were then classified into explicit promises and other messages, 
using the same procedure described above.25

In general, the overlap between original and remembered messages is high. 
Among recalled messages, 92.3 percent are classified in the same category as the 
original message. Recall accuracy was similar for those who originally made a 
promise (93.4 percent) and those who did not (89.8 percent). Furthermore, accu-
racy does not decline over time, as messages from the LATE condition still have a 

22 We also explored whether the length of the messages differs between the delay conditions. First, 13 out 
of 172 COMM trustees chose to send an empty message (5 in  COMM-IMM, and 4 each in  COMM-EARLY 
and  COMM-LATE,  p = 0.931 ,   χ   2  -test). Second, the average number of words written was significantly greater 
(  p = 0.043 ,  Kruskal-Wallis test) in EARLY (36 words) than in LATE (28 words) and IMM (25 words).

23 If we regress number of ROLL choices on a communication condition dummy and an additional dummy 
that is one if and only if the trustee made a promise, adjusting for clustered standard errors on the session level, 
we obtain an insignificant coefficient for communication condition without promise (  p = 0.525 ) and a significant 
additional effect of actually making a promise (  p = 0.043 ).

24 However, this difference is only marginally significant (  p = 0.074 ,   χ   2  -test).
25 Due to a mistake with the message recall question, the recall data are missing for one session.
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category concordance of 90.2 percent with 88.5 percent of original messages con-
taining a promise.

Finally, we obtain virtually the same ROLL rates when we split trustees into 
those who recalled making a promise and those who did not as we did when we split 
trustees according to their original message (see Section IIA). Trustees who did not 
remember making a concrete promise had an average rate of 3.9 ROLL choices, 
while those who did remember doing so had a rate of 6.4 ROLL choices. In sum-
mary, we find little evidence for systematic distortions of memory, either intentional 
or unintentional.

B. Beliefs

In addition to subjects’ behavior, we also elicited their beliefs. We made sure to 
elicit any beliefs only after subjects had made their choice in order to avoid having 
the elicitation procedure interfere with  decision-making.26

The first set of beliefs we elicited were  first-order beliefs. We asked each trustor 
how many times his matched trustee would choose ROLL and we asked each trustee 
how many times her matched trustor would choose IN. We call these responses 
1BM (ROLL) and 1BM (IN), respectively. To avoid hedging, we did not provide 
monetary incentives for 1BM. In addition, we asked each trustor about the aggregate 
percentage of ROLL decisions of the group of trustees and each trustee about the 
aggregate percentage of IN decisions of the group of trustors in their session. We 
call these beliefs about group behavior 1BG (ROLL) and 1BG (IN), respectively. We 
incentivized 1BG with a bonus of $5 if the guess fell within  10  percentage points of 
the actual value.

We also elicited trustees’  second-order beliefs about the matched trustor’s 
 first-order beliefs. We call these  second-order beliefs 2BM (ROLL). At the end of 
Q2, we also elicited  first-order beliefs about the other delay condition. That is, at 
the end of the study, we revealed the existence of the other delay conditions and 
asked trustors/trustees about the aggregate percentage of ROLL/IN decisions in 
these other delay conditions. We term these responses 1BO (ROLL) and 1BO (IN), 
respectively.27

Consistent with the effect of communication on behavior, the communication con-
dition raises all of our measures of first- and  second-order beliefs by about 20 per-
centage points, on average (Figure 3Figure 3). Thus, our results suggest that communication 
increases trust, even over time horizons as long as three weeks. Although there is 
more variation in the positive effect of communication on first- and  second-order 
beliefs than there is for ROLL and IN rates, the magnitudes are similar. All of the 
21  pairwise comparisons of belief measures (NOCOMM versus COMM across 
3 delay conditions for 7 belief measures) show a positive effect of communication 
and 16 of them are significant ( two-tailed  t-test,  p < 0.05 ). Furthermore, 11 of 

26 We elicited trustees’ beliefs directly after they made their decisions (i.e., in Q1 for IMM/EARLY and in Q2 
for LATE). This has the advantage that their beliefs are elicited closely in time to their decision, but it also means 
that the questionnaire in which trustees’ beliefs are elicited varies across delay conditions.

27 Note that we did not elicit all beliefs in all sessions, resulting in varying sample sizes for these beliefs.
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Figure 3. Beliefs across Conditions

Notes: Panels A and B represent  first-order beliefs about ROLL choices of matched trustee and group of trust-
ees; panel C  represents second-order beliefs about ROLL choices of matched trustee; panels D and E represent 
 first-order beliefs about IN choices of matched trustor and group of trustors; panels F and G  represent first-order 
beliefs about ROLL and IN choices of groups in other delay conditions. Error bars represent standard errors from 
regressions of belief on treatment dummies and are adjusted for clustering on the session level.
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these pairwise comparisons remain significant after applying a  Holm-Bonferroni 
correction for the use of multiple belief measures.28

Table 4Table 4 again confirms the visual impression of a large and persistent effect of 
communication on trust and trustworthiness. Trustors have higher expectations 
about the ROLL rates of trustees and therefore behave more trustingly when com-
munication is allowed. As before, there is no evidence that greater delay has any sig-
nificant effect, except for the statistically significant dip in the 1BG measure in the 
 NOCOMM-EARLY condition that we previously documented for the IN choices.

Taken together, our data on both actual behavior and beliefs suggest a surprising 
persistence over time of trust and trustworthiness in general and promises in par-
ticular. Even when trustees make their decisions outside of the lab and as long as 
three weeks after they communicated with trustors, they still behave in essentially 
the same way as when they decide immediately in the lab. In any time frame, they 
behave more generously toward trustors when communication (and thus promises) 
are possible. Trustors anticipate both the relevance of promises (increasing their 

28 In contrast, there are a total of 42 pairwise comparisons of delay effects (IMM versus EARLY, IMM versus 
LATE, EARLY versus LATE across 2 communication conditions for 7 belief measures). Of these, 18 are negative, 
indicating a decline of beliefs with increasing delay, and 24 are positive, indicating an increase with increasing 
delay. If we only consider statistically significant effects ( two-tailed t-test,  p < 0.05 ), two of the negative effects 
are significant and three of the positive effects are significant. Finally, no effect remains significant after applying 
a  Holm-Bonferroni correction.

Table 4—Beliefs of Trustees and Trustors

1BM(ROLL) 1BG(ROLL) 2BM(ROLL) 1BM(IN) 1BG(IN) 1BO(ROLL) 1BO(IN)
EARLY −0.882 −1.168 −0.214 0.010 0.049 3.496 −3.276

(0.525) (0.526) (0.659) (0.715) (0.602) (6.316) (3.920)
LATE −0.790 −0.469 −0.255 0.448 0.268 7.445 −1.187

(0.579) (0.282) (0.735) (0.535) (0.388) (3.887) (4.597)
COMM 1.959 1.608 2.606 2.008 1.382 10.688 8.447

(0.592) (0.432) (0.766) (0.537) (0.413) (3.878) (2.912)
EARLY  ×  COMM −0.668 0.864 −1.343 0.384 −0.671 −5.304 9.356

(1.014) (0.726) (0.834) (0.981) (0.772) (8.259) (5.665)
LATE  ×  COMM 0.508 0.119 −0.053 0.356 0.335 6.101 4.370

(0.913) (0.569) (0.987) (0.742) (0.488) (5.709) (5.933)
Time preference −0.038 −0.021 0.023 −0.009 0.019 −0.946 −1.598

(0.075) (0.062) (0.098) (0.074) (0.059) (0.687) (0.605)
Risk preference 0.208 0.302 0.002 0.136 0.102 2.696 0.401

(0.130) (0.095) (0.148) (0.138) (0.099) (0.758) (0.927)
Age (years) 0.071 0.059 0.015 0.046 0.022 0.765 0.628

(0.024) (0.020) (0.024) (0.020) (0.022) (0.144) (0.166)
Female 0.337 −0.157 −0.216 0.137 0.058 4.329 4.472

(0.492) (0.370) (0.460) (0.326) (0.296) (2.646) (3.455)
Constant 2.046 1.233 3.966 1.504 2.076 4.179 39.101

(1.039) (0.783) (1.492) (1.025) (0.971) (7.329) (9.807)

Adjusted R2 0.101 0.134 0.097 0.122 0.054 0.134 0.075
Observations 249 353 186 261 354 324 319
Clusters 36 40 32 36 40 40 40

Notes: OLS regressions, standard errors adjusted for clustering on the session level. Risk preference: number of 
risky choices in MPL-R; Time preference: number of later choices in MPL-T. 
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trust greatly when promises are made) and the irrelevance of the time frame (exhib-
iting the same rate of trust across all time frames).

III. Conclusion

A vast literature has used the laboratory trust game as a vehicle to study eco-
nomic transactions involving trust and trustworthiness (Johnson and Mislin 2011). 
An important strand of this literature, beginning with Charness and Dufwenberg 
(2006), has documented the positive effect of  preplay communication (most notably 
promises) on cooperation, trust, and trustworthiness in these experiments. However, 
the external validity of these studies remains limited because they force trustees to 
take their actions immediately after communicating with the trustors. In contrast, 
most  real world instances of trust involve a significant delay before the trustee has 
to decide whether or not to reciprocate the trust placed in her. In fact, one of the pri-
mary roles of promises is to facilitate production and exchange over time.

Using a hybrid lab and online experiment, we provided evidence for the per-
sistent power of communication over time. In our trust experiment, trustees chose 
how much to return to trustors either (i)  immediately in the lab; (ii)  in a  24-hour 
window after they left the lab; or (iii) three weeks after they left the lab. Even when 
three weeks passed between the trustor’s decision to trust and the trustee’s decision 
to reciprocate trust, trustee behavior remained unchanged. Moreover, communica-
tion raised cooperation, trust, and trustworthiness by about 50 percent and this posi-
tive effect was as large as when choices immediately followed communication. Our 
results suggest that the findings of previous laboratory studies on trust in general, 
and promises in particular, extend to more externally valid scenarios in which sub-
jects choose actions outside the lab and do so long after they made promises.

The persistence of trust and trustworthiness and the lasting effect of communica-
tion naturally raise a number of additional questions about the role of communica-
tion. For example, at what point does the persistence of communication diminish? 
What institutional arrangements could enhance potentially decaying trust over time? 
We leave these and other interesting questions for future research.
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