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Abstract

We study gender differences and gender pairing effects in a laboratory ex-
periment with alternating-offers bargaining for a fixed pie, framed as an
employer-employee interaction. We vary the degree of asymmetry in bar-
gaining power between roles, as well as the disclosure of genders of the nego-
tiating partners. With low asymmetry, we find no gender effects in behavior
or outcomes. When there is high asymmetry and gender is known, men
achieve more favorable deals than women in both roles, especially in mixed
gender pairings. These differences are significant, despite gender information
being transmitted only in a very subtle way. However, differences disappear,
when no gender information about the bargaining partner is provided. Ad-
ditionally, we examine the bargaining strategies of the players in detail. In
presence of high asymmetry, men behave more aggressively in mixed gender
parings, while the opposite effect is true for women.
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1 Introduction and Literature Review

The gender wage gap has been the focus of research in economics for several years.

In the last decades the gap has narrowed considerably in many countries, mostly

because women have acquired higher levels of human capital and spend more years

being active in the labor market (see Blau & Kahn, 2017 for a survey). Nevertheless,

the unadjusted gap still has a value of about 20-25% in Western European coun-

tries, depending on how it is measured (Blau & Kahn, 2017; Boll et al., 2017). The

unadjusted gap can be explained in part by factors, which are directly observable

and measurable, such as e.g. education, job experience, work force interruptions,

occupations and industries. The overall reduction of the gap can mostly be at-

tributed to a reduction of the differences belonging to the explained part. Still,

there remains a small but persistent part of the gap of about 6-12%, which the

traditional factors cannot account for (Boll et al., 2017).

A prominent explanation for the remaining part are gender differences in nego-

tiating or bargaining behavior and in the resulting outcomes (Blau & Kahn, 2017).

These differences can stem either from inherent characteristics, such as preferences

or from more external forces based on gender identity, as for example social norms

and stereotypes (Marianne, 2011). Concerning inherent characteristics, there is a

lot of evidence in the literature: Women are found to be more risk averse than men

(Eckel & Grossman, 2008b), women are more likely to avoid competition (Niederle

& Vesterlund, 2007), they are more concerned with the preferences of other people

(Eckel & Grossman, 1996; Selten & Ockenfels, 1998 ) and behave more coopera-

tively in Dictator and Ultimatum Games (Eckel & Grossman, 2008a).1 These traits

are likely to lead to lower expected payoff in negotiations. For differences due to

norms and stereotypes, evidence is provided for example by women receiving worse

wages offers than men (Säve-Söderbergh, 2007) or being less rewarded for their

1For an additional overview of gender differences in preferences see also Croson and Gneezy

(2009) and for an overview about gender differences in labor markets using evidence from lab and

field experiments see Azmat and Petrongolo (2014).
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work, even when delivering the same performance (Heinz et al., 2016).

As preferences and norms are not directly observable, the literature has shifted

the focus to examining differences in negotiation behavior and outcomes. Since

initial wages, pay raises and promotions are often subject to individual bargaining,

negotiation behavior can possibly explain a substantial part of the remaining gap.

In this regard, women have been found to lag behind men in several ways: Women

are less likely to start negotiations both in the field (Babcock & Laschever, 2009)

and in lab experiments (Bowles et al., 2007; Exley et al., 2016), especially, if wages

are not explicitly described as negotiable (Leibbrandt & List, 2014). Furthermore,

women, who start negotiations, are more likely to be penalized for that decision by

male evaluators (Bowles et al., 2007). This expectation may explain why, according

to some studies, women ask for less and are offered less than men in bargaining

settings (Azmat & Petrongolo, 2014; Säve-Söderbergh, 2007).

Some of the previous findings point at the constraining effects of gender roles in

the context of negotiation practices, as predicted by social role theories. According

to congruity theory (Eagly & Karau, 2002), individuals behave in ways that are

consistent with culturally accepted roles. In Western cultures, women are expected

to behave more accommodating and less aggressive than men, traits that are detri-

mental to successful bargaining (Amanatullah & Tinsley, 2013; Stuhlmacher &

Linnabery, 2013). In a meta-analysis of gender differences in bargaining, Mazei et

al. (2015) conclude that although men obtain slightly higher earnings than women,

the differences are moderated by various contextual factors shaped by socially en-

trenched gender roles (as seen for example in Eagly & Karau, 2002).

Insights on this topic are relevant for real-world applications and institutional

designs in the context of labor markets. There might be efficiency losses, if mutual

beneficial deals are not achieved due to biases in behavior resulting from gender

effects. These losses can go in different directions. Perhaps partners demand or

offer substantially higher or lower wages than their reservation values and end up

without an agreement.

Gender differences in experiments where partners fight for a share of financial
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resources have been investigated by means of different designs. The existing lit-

erature suggests that gender differences are especially likely to occur, if there is

both an asymmetric situation of power and disclosure of gender informa-

tion. If one or both of these factors are missing, then one usually does not observe

significant differences.

In symmetric situations, both Lutzker (1961) and Conrath (1972) find no gender

differences in behavior in a Chicken Game independently of whether genders are

known to the partners or not. Also in the studies of Hernandez-Arenaz and Iriberri

(2018) and Dittrich et al. (2014), who both employ a bargaining task similar to ours,

no differences are observed when genders are revealed but there is no asymmetry

in bargaining power. These two experiments will be discussed later in more detail.

Studies based on asymmetric situations like the Ultimatum Games provide ev-

idence that the average offers and acceptance rates of men and women are not

significantly different, if genders are not salient (Eckel & Grossman, 2001; Exley et

al., 2016 ; Solnick, 2001). An exception is Rigdon (2012). In this study, the author

finds that women demand significantly less than men, but when information about

other players’ demands and offers is provided, gender differences vanish completely.

In asymmetric environments where gender is mutual knowledge, results from

Ultimatum Games show that the gender of the proposer affects the acceptance

rate, but evidence is very mixed. While in Eckel and Grossman (2001) women are

more likely to accept offers from other women than from men, in Solnick (2001)

this effect goes in the opposite direction. However, in a recent study of Li et al.

(2018), Solnick’s key findings could not be replicated.

Concerning experimental evidence from bargaining games, there are two studies

based on Rubinstein (1982) model that bear similarities with ours: Dittrich et al.

(2014) conduct a lab experiment, in which an employer representing a firm and

a prospective employee repeatedly bargain over a wage by means of alternating

offers. Each treatment involves a different minimum wage. The authors find that
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wages negotiated by women are lower than those negotiated by men regardless of

the employer’s gender. They also provide evidence of gender pairing effects, in

a sense that gender differences in a given role may depend on the counterpart’s

gender. In a recent working paper of Hernandez-Arenaz and Iriberri (2018), the

authors examine gender differences in the presence of different kinds of asymmetry.

They observe significant role differences: Compared to female responders, male

responders are less likely to reach an agreement, spend more time bargaining and

obtain a larger share of the pie conditional on reaching an agreement. But the

overall unconditional earnings of men and women are not significantly different,

a result that holds across treatments and is similar to our findings. In contrast

to Dittrich et al. (2014), Hernandez-Arenaz and Iriberri (2018) find no interaction

effects, in the sense that the gender of the bargaining counterpart does not affect

the outcomes of the different genders.

However, none of these studies examine the effect of both influencing factors

on gender pairings systematically, so it is hard to assess their impact in isolation.

In this respect, our paper contributes to the existing literature by varying both

factors independently in a controlled environment. This allows us to examine their

effect in isolation and disentangle possible explanations for differences in bargain-

ing behavior. Furthermore, we consider it a particular important feature of our

design to have a very subtle manipulation for gender revealing. This information

is embedded under the heading of other general demographic information, which

ensures that we do not observe differences that are induced merely by demand

effects.2

Our results suggest that gender and gender paring effects play an important

role in the bargaining process. We analyze behavior role-dependent behavior, com-

paring outcomes and strategies of female vs. male employers and employees re-

spectively. Overall, we find no differences in behavior and outcomes in the envi-

ronment with low asymmetry. We conjecture that this environment is very close

2See for example Zizzo (2010) for a survey about this topic.
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to a symmetric situation, where the 50:50 sharing norm is very salient. Under high

asymmetry and if a deal is reached, men are able to achieve more favorable out-

comes than women in both roles. This effect is strongest in the pairing of a male

employer with a female employee, and if genders are known. Under high asym-

metry, if genders are not revealed, men achieve only slightly better outcomes than

women in both roles. The reason behind these differences is that men bargain more

aggressively in mixed gender pairings when genders are revealed, while the opposite

is true for women. If genders are not known, this tendency still remains, but is not

significant. However, if one additionally accounts for the cases, in which the game

ends before a deal has been reached, results are mixed: Men and women perform

equally well on average, as women are more likely to reach a deal, which offsets the

differences from beforehand. Overall, these results provide further evidence that

gender differences mainly arise, when there is both an asymmetric environment

and knowledge about the genders of the interacting partners. So it seems a certain

degree of asymmetry is a necessary, but not a sufficient condition for gender dif-

ferences to occur. Probably, in symmetric situations the fair split is very salient,

because of common sharing norms. But if there is some room left for bargaining,

our results suggest that gender differences in behavior depend both on knowledge

about the gender of the bargaining partner and on differences in preferences.

5



2 Experimental Design

2.1 Bargaining Setup

Subjects are matched into groups-of-two and bargain over the division of a pie of

100 experimental units by making alternating offers . Simultaneously to the pro-

poser making her decision, the responder is asked to state her minimum share, for

which she would just accept the offer. In this respect our design is slightly different

to the classical Rubinstein bargaining game. But this way allows us to elicit more

detailed information about the strategies of the players, compared to just observ-

ing, if an offer is accepted or rejected. To be in line with the strategic framework of

the original setup, subjects learn about the proposal of the previous round, but the

minimum is always private information of the players. If the share offered to the

responder is higher than her stated minimum, the proposal is automatically imple-

mented and the game ends. As the actual distribution of shares is not influenced by

the reported minimum, this guarantees that there are no strategic considerations

involved and that it is weakly dominant to truthfully state one’s reservation value.

If no agreement is reached, the other subject makes a counteroffer in the next

round. Bargaining continues in this way, until either the parties achieve a deal or

the game ends automatically. From round 3 onwards there is a probability of 20%

that the negotiation will break down, if partners have failed to reach an agreement.

If this happens, a given outside option is implemented. The exact values of the

outside option vary between treatments and reflect the degree of bargaining power

of the partners. In the beginning, subjects are randomly assigned to different roles,

named “employer” and “employee”. The employer is always in a more privileged

position, as his outside option is higher than the one of the employee. Furthermore

the employer makes the proposal in the first and all odd-numbered rounds, which

gives him an additional strategic advantage. in this setting. Our aim was to model

an asymmetric environment between negotiation parties. Firstly, this specification

reflects real world (wage) negotiations in a more realistic way and secondly, as evi-
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dence suggests, asymmetry is a necessary condition for gender differences to occur

since there is no clear sharing norm of the pie.

In contrast to similar experiments, the game is played only once, in order to

avoid learning effects or the outcomes of past periods influencing future behavior .

Additionally, income effects or risk preferences might play a role in repeated inter-

actions, depending on the exact payoff scheme.3 For these reasons the observations

of a participant, playing the same bargaining game several times, cannot be seen

as independent. A drawback of our design is that it yields fewer observations. This

reduces the power of the statistical analyses to some extent, especially if we analyze

effects of specific gender pairings.

The whole scenario is framed as a business context. Throughout the descrip-

tion of the situation, we use terms, which are linked to an employer-employee

interaction, in which partners negotiate about the distribution of the surplus of a

(potential) collaboration. We use this kind of language, as this might make po-

tential effects more pronounced. Studies have suggested that gender differences in

bargaining behavior might be domain-dependent. Our design allows us to addi-

tionally implement a neutral framing4 in order to test if differences are reduced.

3If for example earnings of different rounds are added up, subjects might become more or less

aggressive in bargaining, depending on whether their earnings are currently above or below their

expectations.

4One could for example use terms as “Player A” and “Player B” for the roles and avoid calling

the game a “negotiation”.
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2.2 Treatments

The experiment consists of three treatments:

1. Treatment Demographic Info & Low Asymmetry (“Info low”)

2. Treatment Demographic Info & High Asymmetry (“Info high”)

3. Treatment No Demographic Info & High Asymmetry (“No high”)

All sessions of all treatments follow the same timeline:

1. Demographic questionnaire

2. Instructions for the bargaining task

3. Comprehension quiz (incentivized)

4. Eliciting of expectations

5. Bargaining task (main part)

6. Debriefing questionnaire

In all treatments subjects respond to a demographic questionnaire (age, gender,

place of residence, if they study and if yes, which semester they are enrolled in). In

the info treatments, this information is revealed to the other player for the whole

duration of the negotiation (see figure 1).

Subjects are informed about this procedure in the instructions for the bargain-

ing task. In the no info condition, the procedure is exactly the same, except for the

revealing of demographic information. Across all treatments, when the game ends

without reaching an agreement, an asymmetric outside option is implemented. In

the treatment with low asymmetry, the outside option has values of (20, 0), while

in the high asymmetry treatment it is (40, 0). The first number corresponds to the

payoff of the employer and the second to the payoff of the employee respectively.

The design allows us to vary these parameters easily, so one could in future treat-

ments implement a completely symmetric situation or an even more asymmetric

8



Figure 1: Screen gender revealing in Info treatments

environment. Before subjects start the bargaining task, they have to answer some

incentivized control questions with immediate feedback. This was meant to in-

crease the likelihood that subjects understand the rules of the game.5 We also ask

to give their expectations about the outcome of the negotiation. After the task,

subjects complete a debriefing questionnaire, in which, they are asked to describe

their bargaining strategy and offer a self-report on their risk preferences.

5The intended effect worked well, as more than 90% of subjects managed to answer at least

6 out of 7 questions correctly. Additionally, all subjects received detailed feedback about the

correct answers before the experiment continued.
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2.3 Implementation

The experiment was conducted between 08/2017-11/2018 in the experimental lab

of the University of Heidelberg. The bargaining process was implemented using

z-Tree experimental software (Fischbacher, 2007). A total of 471 subjects, mostly

students, took part.6 The average duration of each session was about 35-40min and

average earnings were 8.52eper subject, with payoffs ranging from 4.00e-14.00e.

Further details are summarized in table 1 below:

Table 1: Sessions overview

Treatment Number of Sessions Number of Subjects

Info low 12 160

Info high 12 159

No high 10 152

The original instructions for each treatment can be found in the Appendix.

2.4 Game Theoretic Predictions

In order to be able to assess and compare the degree of asymmetry in bargaining

power across treatments, the payoffs in the resulting sub-game-perfect equilibrium

of these games are derived. Our setup is similar to the classical Rubinstein bargain-

ing model with infinite time horizon with players having an equal constant discount

factor δ. Under the assumption of risk neutrality, the equilibrium prediction with a

shrinking pie according to a discount factor of δ or a constant continuation proba-

6One observation had to be removed, as one participant suddenly became sick and abandoned

the experiment.
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bility of p = δ is identical.7 As the game can end automatically only after finishing

the third round, the first two rounds are irrelevant for the equilibrium prediction.

The reason is that in these two initial rounds there is no discounting of the pay-

offs and hence neither player would accept any share below her equilibrium share

she would receive in round 3. The bargaining game from round 3 onwards can be

transformed into a game, in which players receive their outside options as a fixed

payoff and bargain about the remaining pie.8 Applied to our context, the game can

be transformed to the standard case, in which players bargain over the remaining

pie of (100 − x) units and player 1 receives a fixed payoff of x units in addition.

The outcome of the subgame perfect equilibrium of the remaining pie and the equi-

librium proposal in round 1 is ( 1
(1+δ)

, δ
(1+δ)

) ∗ Remaining P ie. For the calculation

of the final payoffs, simply the values of the outside option are added. With the

parameters implemented in the experiment this corresponds to the following equi-

librium payoffs and equilibrium proposals of the employer (all treatments have the

same continuation probability/discount factor of δ = 0.8):

7If players are risk-averse, then the equilibrium predictions might be slightly different, as a

risk-averse player would prefer a sure payoff of 0.8 times the original pie compared to a lottery,

in which he receives the whole pie with probably 0.8 and a payoff of zero with probability of 0.2.

8This transformation is only correct, if the values of the outside options are not discounted,

which is true in our scenario. For further details and a proof for this claim see the working paper

of Miller, Montero, and Vanberg (2015) Their model includes our case as a special case, with the

only difference that the role of the proposer is randomly determined before each round, which

does not influence the transformation of the game.
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Table 2: Outside options and equilibrium payoffs

Treatment Outside Option Equilibrium Payoffs

Info low (20, 0) (644
9
, 355

9
)

Info high (40, 0) (731
3
, 262

3
)

No high (40, 0) (731
3
, 262

3
)

3 Results

3.1 Outcome Analysis

To analyze the results we will focus on the cases, in which a deal was reached.

This happened in 88,3% of the cases. Firstly, it makes results comparable to

preexisting work, where the main focus is also on gender differences. Secondly,

there is no clean comparison for the other cases, because those outcomes depend

additionally on random draws that terminated the game. This could confound the

true effects.9 The last and main reason for this selection is our focus on explaining

potential gender differences in real-world wage negotiations. In this situation one

also observes only the outcomes of the contracts which materialize.

Nevertheless, in order to be able to evaluate the performance of a negotiating

strategy as well as the overall efficiency, it is important to also take into account

the cases when negotiations failed. We report and briefly discuss these results in

the appendix performing the same analysis. Efficiency -in terms of the percentage

of the total pie allocated to subjects- is rather high across treatments (92,3%).

But this value depends much on the exact framework (value of the outside option,

ending probability etc.), therefore its explanatory power is limited.

9If genders are not equally affected from the random draws terminating the game, payoffs may

differ substantially, despite behavior being identical.
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Compared to the game theoretic predictions, employers are never able to fully

exploit their bargaining power. Maybe, fairness considerations, inequity-aversion

and risk aversion attenuate given imbalances of bargaining power.

In figures 2 and 3 average payoffs for women and men are displayed in each

treatment. All significant differences are indicated with arrows and stars.10 We

analyze the data in terms of roles, which means we only compare payoffs of the

same role gender-wise (for example payoffs of female employers with payoffs of

male employers). First, we look at differences within treatments and then we

examine differences between treatments Info high and No Info high to assess, if

there is a treatment effect in revealing genders. Treatment Info low can be seen

as a robustness check to confirm, that gender differences do not arise, when the

asymmetry is not high.

The remaining values and further details such as standard deviations and num-

ber of observations are summarized in tables 6-8 in the appendix.

A Shapiro-Wilk test shows that the data of the payoffs is clearly not normally

distributed (p = 0.000). Therefore we use a Wilcoxon rank-sum test for the analy-

sis. In treatment Info low there are no significant gender differences in either role.

A plausible explanation is that subjects often agreed to an approx. 50:50 split. In

treatments with a more asymmetric environment, within treatments men achieve

more favorable outcomes than women across all cases. These differences are only

significant within treatment Info high for employers (rank-sum test, p = 0.02, see

figure 2). In the No high treatment (figure 2), women earn less as employer than

in the Info high treatment , but the differences are not significant (rank-sum test,

p = 0.18). Looking at the employee-side, we do not find significant differences in

outcomes, neither within nor between treatments (see figure 3).

The data so far does not yet provide a full picture of the results, as it does

not take into account the gender of the bargaining partner. In the next section we

10* indicates significance at the 5 % level and ** at the 1% level.
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Figure 2: Mean payoffs of employers

∗p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Note: Considering only cases, when a deal was reached.

analyze in more detail gender pairing effects to gain a more in depth understanding

of the mechanisms at play.
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Figure 3: Mean payoffs of employees

Note: Considering only cases, when a deal was reached.

3.2 Gender Pairing Effects

In figures 4 and 5 average shares of employers in treatments Info high and No

info high are displayed for each of the four gender-pairings.

The first attribute refers to the gender of the employer, e.g. in the paring

“Female-Male”, a female employer is interacting with a male employee. We only

report employers’-shares, as when looking at specific gender pairings the shares

of the employees’ are exactly determined and correspond to the residual.11 We

perform the analysis from both the employers’ and the employees’ perspective by

comparing a specific gender pairing (for example “Female-Male”) to the gender

parings where either the gender of the employer (“Male-Male”) or that of the

employee (“Female-Female”) is varied.

The results for treatment Info low can be found in the appendix. Similar to the

previous subsection, in treatment Info low there are no significant differences in

11(employee′s share = 100− employer′s share)
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Figure 4: Mean payoffs in treatment Info high

∗p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Note: Considering only cases, when a deal was reached.

outcomes for any gender pairing. In the second treatment, however, there are clear

differences in gender pairings (see figure 4): Male employers receive a substantially

higher share, when bargaining with a woman, instead of bargaining with a man

(rank-sum test, p = 0.05). Similarly, men earn more than women in the role of

employers, when paired with a female employee. In the latter case, effects are

strongest (rank-sum test, p = 0.01), but in these categories there also exist more

observations. The effect seize is about the same (Cohen′s d = 0.81 and d = 0.84).

The previous differences for the pairings “Male-Female” and “Male-Male” are

not present in treatment No high (see figure 5). Female employers achieve worse

outcomes, when bargaining with male employees. However, the differences remain

insignificant (rank-sum test, p = 0.70). From the analysis of bargaining behavior

in section 2.3.4, it will be clear that the results are driven by male employees, who

do not make as many concessions as female employees do.
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Figure 5: Mean payoffs in treatment No high

Note: Considering only cases, when a deal was reached.

3.3 Regression Analysis

In this subsection, we report regression analyses that examine gender interaction

effects. This allows us to take several control variables into account.12 Again, we

analyze data role-dependently.

Gender pairing effects are only found in treatment Info high. From the em-

ployer’s perspective(see table 3), males achieve significantly better payoffs than

female employers when facing a female employee (p = 0.01). As the interaction

term suggests, this difference almost completely disappears, when bargaining with

12As control variables we include expectations, risk-preferences, age and the age of the oppo-

nent. More detailed information about how expectations and risk preferences are measured can

be found in section 3.5. Both age and age of opponent are measured in a scale consisting of

five categories. The other variables, place of residence and occupation, do not have any signif-

icant impact; especially as in our sample the vast majority of subjects have exactly the same

characteristics.
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Table 3: Regression: Employer’s share

Info low Info high No high

male=1 -1.443 5.863∗ -1.980

(2.186) (2.281) (2.645)

male opp=1 -1.146 0.480 -2.516

(2.039) (2.716) (2.722)

male=1 X male opp=1 0.683 -5.857 7.286

(3.313) (3.851) (4.406)

expected share 0.339∗∗ -0.127 0.560∗∗∗

(0.116) (0.109) (0.125)

risk loving -0.173 1.071∗ 0.369

(0.379) (0.483) (0.563)

age -1.104 -2.084 -0.240

(0.907) (1.321) (1.195)

age opp 1.081 -1.169 -3.402∗

(0.987) (1.129) (1.404)

Constant 38.33∗∗∗ 67.02∗∗∗ 35.08∗∗∗

(7.247) (8.313) (8.113)

Observations 72 71 65

Standard errors in parentheses

Considering only the cases, in which a deal has been reached

+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 4: Regression: Employee’s share

Info low Info high No high

male=1 0.725 -1.249 0.605

(2.195) (2.700) (3.024)

male opp=1 0.351 -7.022∗∗ -1.614

(2.278) (2.218) (2.791)

male=1 X male opp=1 -0.162 6.897+ -0.386

(3.502) (3.811) (4.896)

expected share -0.098 0.203∗ 0.180

(0.086) (0.092) (0.122)

risk loving -0.006 0.374 1.755∗∗

(0.415) (0.391) (0.608)

age -1.807+ 0.568 1.038

(1.010) (1.137) (1.581)

age opp 1.176 1.919 0.792

(0.955) (1.299) (1.279)

Constant 50.69∗∗∗ 25.96∗∗∗ 19.68∗∗

(5.894) (6.514) (7.234)

Observations 72 71 65

Standard errors in parentheses

Considering only the cases, in which a deal has been reached

+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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a male employee. The interaction term is not found to be statistically significant,

but it is nevertheless in the direction we expect, given the earlier analysis. Anal-

ogously, from the perspective of employees (see table 4), facing a male employer

leads females employees to receive significantly worse payoffs (p < 0.01). This effect

disappears if the employee is also male.

In treatments Info low and No high we find no gender or gender pairing ef-

fects for either role. Instead the behavior of subjects is significantly influenced

by their expectations about the outcome of the negotiation and their risk prefer-

ences.13 Higher expectations of employers have a positive influence on payoffs both

in treatment Info low and in treatment No high. Players with higher expectations

demand higher shares which pays off on average. More risk-loving employees in

treatment No high achieve significantly better deals. But it is important to note

that we focus on the cases, where a deal was reached.

This makes these effects potentially biased, as higher expectations and more

risk-loving behavior are positively correlated with the probability of not reaching

an agreement, which counterweights the previously described effects.

We additionally analyze gender revealing effects using regression analysis con-

trasting treatment Info high with treatment No high. This makes it possible to

evaluate the effect of gender revealing on behavior. The regression includes gen-

der pairings and interaction effects between gender and treatment. The results

are presented in table 5. Treatment Info high corresponds to the baseline. There

male employers receive higher average payoffs than female employers but these

differences are not statistically significant. Facing a male employer significantly

decreases a female employee’s share in treatment Info high (p = 0.01). Both inter-

action terms “treatment x opponent’s gender” and “gender x opponent’s gender”

in the employee’s share regression show that the decrease in payoffs is reduced in

treatment No high and if the employee is male. Again, the interaction terms are

not significant, but they are in the expected direction.

13In treatment No high also the age of the opponent has a significant effect, despite being not

revealed.
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Table 5: Regression: Effects of gender revealing

Employer’s share Employee’s share

male=1 3.623 0.278

(2.306) (2.576)

treatment No high=1 1.276 -1.795

(2.241) (2.175)

male=1 X No high=1 -2.597 -0.289

(2.936) (2.984)

male opp=1 -1.965 -5.483∗

(2.623) (2.221)

male opp=1 X No high=1 1.599 3.003

(3.064) (2.879)

male=1 X male opp=1 -1.698 3.204

(3.073) (3.035)

expected share 0.168+ 0.174∗

(0.087) (0.073)

risk loving 0.719+ 0.935∗∗

(0.392) (0.333)

age -0.958 0.787

(0.935) (0.937)

age opp -1.937∗ 1.116

(0.940) (0.901)

Constant 52.18∗∗∗ 25.63∗∗∗

(6.182) (4.958)

Observations 136 136

Standard errors in parentheses

Comparing only treatments Info high and No high with treatment Info high as baseline.

Considering only the cases, in which a deal has been reached.

+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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3.4 Analysis of Bargaining Behavior

In this subsection we analyze bargaining strategies employed by the players. Our

design allows us to see how shares demanded by each party evolve per round.

In figures 6 and 7 average demands of employers in the first 3 rounds for different

gender pairings are shown. The abbreviations “F” and “M” stand for “female” and

“male”. The same information is displayed in figures 8 and 9, for the employee’s

perspective. Note, that employers always make the proposal in the first round

(“proposal 1”) and then state their minimum in the second round (“minimum 2”)

etc. For employees this applies analogously in reversed order. As we did not find

significant effects in treatment “Info low”, we only report bargaining behavior of

treatments Info high and No high14.

Figure 6: Treatment Info high: Employers’ behavior

In general there is a moderately high path-dependency between proposals per

14In treatment Info low, average demands for each role are quite close to each other throughout

all rounds. We do not find significant differences in bargaining strategies concerning gender

pairings.
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Figure 7: Treatment No high: Employers’ behavior

round.15 It is lower in treatment Info high than in treatment No high. Addition-

ally, we find substantial differences between employers and employees: While the

correlation between the first and second round proposal is very similar for both

sides16, the correlation between round 2 and 3 increases for employers and de-

creases strongly for employees.17 As results below suggest, this effect is mainly

driven by females making bigger concessions between rounds 2 and 3 when being

an employee (see the green and blue lines in figures 8 and 9).

15The Pearson correlation coefficient (“PCC”) between proposals of consecutive rounds mostly

has values between 0.50− 0.70.

16The PCC is around 0.60 in each case.

17PCC= 0.76 for employers and PCC= 0.41 for employees.
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Figure 8: Treatment Info high: Employees’ behavior

With respect to gender pairing effects, in treatment Info high we find that as

employers men behave more aggressively, when facing a woman (see the green line

in figure 6). Men submit significantly higher proposals in the first round, when

interacting with a female employee, compared to interacting with a male employee

(rank-sum test of proposal 1, p = 0.04). Also in round 2, male employers lower

their demands significantly less, when facing a woman, than female employers do.

(rank-sum test of minimum 2, p = 0.05). In treatment No high these differences

disappear (see figure 7). Looking at the red line in figure 7 it appears as if in

treatment No high female employers ask for smaller shares in round 2 when facing

a male employee, but these differences are not significant.

Focusing on employee behavior, one can see that in treatment Info high (figure

8) all gender pairings start with similar minimums, but especially female employees

make bigger concessions than male employees in subsequent rounds. This leads to

significant differences between the pairing FF and FM round 3 (rank-sum test,

p = 0.08). As a substantial amount of deals already have taken place in the first

two rounds, we lack power to adequately analyze if the differences are significant.

24



Figure 9: Treatment No high: Employees’ behavior

In treatment No high, men as employees start with higher demands than women

(rank-sum test of minimum 1, p = 0.07) against female employers (see figure 9).

As genders are not revealed in this treatment, one might pool the values for both

opponents’ genders. When doing so, women demand on average slightly less than

men do, but significance does not change (rank-sum test of minimum 1, p = 0.07).

Overall, when genders are revealed, men employ a more aggressive bargaining

strategy. They demand higher shares in both roles and make smaller concessions

in subsequent rounds. The opposite effect is true for women. This is a likely

mechanism to explain, why men are able to achieve better outcomes in treatment

Info high in mixed gender pairings.
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3.5 Further Analysis

I. When is a deal achieved?

In figure 10, the numbers of deals reached within each round are depicted by gender.

Figure 10: Fraction of deals reached (all treatments)

Women appear to behave more deal-oriented in both roles and as shown in

section 3.4 for this purpose they are willing to accept lower shares. As a result,

women reach a deal earlier than men. Frequencies for achieving an agreement in

the first round are significantly different between genders as well as for the cases,

when no deal is reached.
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II. Outcome Expectations

In order to better understand bargaining behavior, we asked subjects beforehand,

which share they are expecting to receive on a scale ranging from 0-100.18 In figure

11 and 12 average expected shares for both roles are displayed treatment- and

gender-wise.

Figure 11: Mean expected shares of employers

18Note that subjects at this point in time are only informed, that demographic information will

later be revealed during the negotiation, but they do not know the exact gender of their opponent

yet.
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Figure 12: Mean expected shares of employees

An interesting pattern emerges: Male employers expect higher payoffs than

women across all treatments.19 This exactly reverses for the employee-side. In

this role women expect higher shares across all treatments. But differences are not

significant at treatment level. One possible reason could be that men accept to a

greater extent the strategic aspect of the situation and adjust their expectations

accordingly. Hence, their beliefs are closer to payoffs of the game-theoretic equi-

librium, which are still far more unbalanced. In contrast, women’s expected shares

are always closer to an equal split.

Subjects’ expectations play an important role, as they are strongly correlated

to their first round offers.20 Thus, gender differences in bargaining behavior can to

some extent be explained by gender differences in expectations.

19Differences are significant at the 10%-level in treatments Info low and Info high (two-sided

t-test).

20Pearson’s correlation coefficient is 0.36 for the correlation between expected share and pro-

posal 1, being highly significant, p < 0.001.
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III. Risk-Preferences

A subject’s bargaining strategy can be expected to depend on her risk attitude.

Subjects always face a tradeoff between aiming for a higher share, while accepting

a lower probability of success or the other way around. More risk-averse subjects

would potentially post lower demands for both roles. The literature suggests that

women are more risk-averse than men, which is confirmed by our data: On a scale

ranging from 0-10, women assess their risk tolerance on average with 4.7 points,

while men have an average value of 5.6. These differences are strongly significant

(rank-sum test, p < 0.001). Lower demands by women can to some extent be ex-

plained by differences in risk-attitudes. There exists a positive correlation between

risk-loving preferences and both the first proposal and the first minimum (Spear-

man’s rho=0.18 and Spearman’s rho=0.22 respectively, p < 0.01 in both cases). As

this factor clearly plays an important role, we have taken it into account as a con-

trol variable, when analyzing gender pairing effects in outcomes. Still, as we have

seen in treatment Info high the differences in gender parings remain significant,

even when controlling for risk-preferences.

4 Conclusion

This paper examines gender differences and gender paring effects in an experimental

bargaining setup. In line with previous findings, we provide further evidence, that

a certain degree of asymmetry concerning bargaining power is a necessary condition

for gender differences to occur. In the symmetric and low asymmetry treatments

subjects tend to choose an equal split of the pie. This may be due to participants

underestimating the amount of bargaining power of the employer, as seen from their

expectations in this role being clearly lower than the game theoretic predictions.

Alternatively, participants might be influenced by fairness considerations or other
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social norms and do not try to exploit their bargaining power to the full extent.21

Under high asymmetry we find gender differences in behavior and outcomes.

The differences behind these results are twofold. On the one hand, we observe

gender differences of an inherent type, in the sense of not depending on the infor-

mation concerning the gender of the bargain partner. Women are more risk averse

and their expectations are closer to the equal split for both roles. This seems to

make them more deal-oriented, as women have lower demands on average for both

roles, even when genders are not revealed.22 This allows female participants to

reach more agreements in total and in earlier rounds. On the other hand, we pro-

vide evidence for gender differences in the context of gender pairings effects. When

genders are known, men choose, independently from their role, a more aggressive

bargaining strategy, when facing a female counterpart. This effect is in line with

findings from Dittrich et al. (2014) and Hernandez-Arenaz and Iriberri (2018). In

contrast, women make more concessions in mixed gender pairings. Taking these

two behavioral patterns together, women achieve worse outcomes, when interact-

ing with a male participant, when information about genders is provided. It is

important to note, that when examining average payoffs of all pairings while in-

cluding the cases where no deal was reached, the male advantage is reduced almost

completely. These findings are also in line with the above mentioned literature.

Our results can help to explain part of the adjusted gender wage gap, namely

the gap that remains after controlling for known factors such as education, job

experience, work force interruptions, occupations and industries. In real-world

wage negotiations, genders are usually known to the interacting partners. As our

results suggest, this could have an important effect on earnings, as in these kind of

situations, men achieve significantly better outcomes than women. On the other

hand, if our results are in line with field data, this would also mean that men fail

21Similar to how in Ultimatum games subjects regularly offer an equal split, despite their first

mover advantage.

22See results in treatment No high.

30



to reach an agreement more often than women, a phenomenon that is not reflected

in the gender wage gap, as this is only based on observed wages. In this respect,

experimental studies can not only mitigate the problem of unobserved variables of

real-world settings, but also shed light on patterns that -even when observable in

principle- are not measured.

In contrast to Hernandez-Arenaz and Iriberri (2018) and Dittrich et al. (2014),

we implemented a rather subtle manipulation to inform subjects about the gender

of their bargaining partner to avoid potential experimenter-demand effects, which

could arise when providing gender as the only piece of information.23 As a next step

one could test the effects of revealing gender in a more salient way, for example,

by providing it as the only piece of demographic information.

Another topic for future research would be to investigate the motivational forces

underlying gender differences in behavior. An alternative explanation for gender-

dependent behavior during bargaining could be the existence of in beliefs about the

behavior of the other person. If men think that women are more willing to make

concessions than men, they might demand larger shares, when bargaining with a

woman. Furthermore, differences could result from the tendency to act according

to socially accepted role models (see e.g. congruity theory by Eagly & Karau,

2002). This could for example lead women to be less demanding when they are

aware that their gender is known to the bargaining partner. A possible design for

testing both hypotheses would be to reveal gender unilaterally. This would allow

us to distinguish between these explanations and isolate individual effects.

An additional factor, which might be relevant to understand bargaining be-

havior is the domain of the negotiation: Bear and Babcock (2012) show that

23In the computer aided experiment of Hernandez-Arenaz and Iriberri (2018), subjects see on

the monitor an avatar, representing their own gender and that of their bargaining partner. This

makes gender very salient in their context and could potentially create experimenter-demand

effects, as it is the only sort of demographic information, which is provided. A similar argument

can be made about the study of Dittrich et al. (2014), although in face-to-face interactions gender

does not necessarily seem to be an explicitly pronounced factor.
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gender differences disappear, if the very same strategic situation is framed in a

female-context instead of a male-context. Mazei et al. (2015) conclude that multi-

ple influences may affect role congruity for women in negotiations, so that gender

differences in economic outcomes should depend on the specific context. Due to

practical limitations such as sample sizes, we do not examine this factor further

in our experiment and choose a setting, which is comparable to most preexisting

studies.
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Appendix

A.1 Summary Mean Payoffs (Deals only)

Table 6: Summary mean outcomes of employers (Deals only)

Female employer bargaining with Male employer bargaining with

Treatment Female employee Male employee Female employee Male employee

Info low 56,0 (6,0); n=26 54,8 (7,2); n=18 54,7 (9,2); n=16 54,8 (5,3); n=12

Info high 56,2 (7,0); n=26 57,0 (7,5); n=11 63,0 (9,0); n=21 56,5 (7,1); n=13

No high 60,5 (10,2); n=25 57,3 (8,2); n=14 60,6 (9,9); n=17 60,0 (6,6); n=9

Considering only cases when a deal has been reached.

We report only payoffs from the perspective of employers as in this case the

payoffs of the employees are directly given by employee’s payoff = 100 - employer’s

payoff.

A.2 Summary Mean Payoffs (All)

Table 7: Summary mean outcomes of employers (All)

Female employer bargaining with Male employer bargaining with

Treatment Female employee Male employee Female employee Male employee

Info low 56,0 (6,0); n=26 48,5 (15,2); n=22 52,6 (12,3); n=17 47,9 (15,2); n=15

Info high 54,0 (8,6); n=30 53,4 (9,8); n=14 61,0 (10,9); n=23 56,5 (7,1); n=13

No high 59,0 (11,3); n=27 54,2 (10,0); n=17 57,6 (11,8); n=20 55,0 (10,7); n=12

Considering also cases when no deal has been reached.
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Table 8: Summary mean outcomes of employees (All)

Female employee bargaining with Male employee bargaining with

Treatment Female employer Male employer Female employer Male employer

Info low 44,0 (6,0); n=26 42,6 (14,2); n=17 37,0 (19,0); n=22 46,1 (19,3); n=15

Info high 39,3 (15,1); n=29 33,8 (13,7); n=23 33,8 (19,5); n=14 43,5 (7,1); n=13

No high 36,6 (14,4); n=27 33,5 (17,0); n=20 35,2 (18,3); n=17 30,0 (18,9); n=12

Considering also cases when no deal has been reached.

In figures 13 and 14 average outcomes of women and men are displayed for each

role and treatment. In contrast to before, these values also include the cases, when

no deal has been reached and the game was terminated automatically. As before,

the only significant effect is found in treatment Info high. Again, male employers

achieve significantly better outcomes than female employers (rank-sum test, p <

0.01). The remainder provides a rather mixed picture: The worst outcomes belong

to male employees in treatment No high. They are paying the price for having high

demands, that lead to several cases, in which no deal was achieved.
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Figure 13: Mean payoffs of employers

*

p < 0.05, ** p < 0.01, *** p < 0.001

Note: Including cases, when no deal was reached

Figure 14: Mean payoffs of employees

Note: Including cases, when no deal was reached
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A.3 Instructions
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Experiment - General Information 

 

Welcome to this experiment and thank you very much for your participation! 

Please, switch off your mobile now and do not communicate with the other participants 

anymore. If you have any questions raise your hand, one of the experimenters will come to 

your place and answer them in private. 

In this experiment, you can earn a certain amount of money, which will be paid to you at the 

end of the experiment in cash. For showing-up and participating in the experiment, you 

receive a flat pay of 4 Euro. You may earn further payoffs in the main part depending on your 

decisions on the decisions of other participants. In addition, you will be paid an extra amount 

of 1 Euro, if you answer correctly at minimum six out of seven of the control questions. 

Taken together, as total payoff you receive: 

𝑻𝒐𝒕𝒂𝒍 𝑷𝒂𝒚𝒐𝒇𝒇 = 𝟒€ + (𝟏€) + 𝑷𝒂𝒚𝒐𝒇𝒇 𝒐𝒇 𝑴𝒂𝒊𝒏 𝑷𝒂𝒓𝒕 

It is ensured that all information you submit and all your decisions are saved completely 

anonymously and cannot be linked to your personal identity. 

The general procedure of the experiment is identical for all participants and can be 

summarized as follows: 

1) First you answer a short demographic questionnaire 

2) Then you receive detailed instructions for the decision-making situation 

3) Before you proceed, you answer several control questions 

4) Then you are asked to make your decision(s) 

5) Afterwards you answer a debriefing questionnaire 

6) Then all participants receive their earnings  

 

Instructions – Main Part 

 

In the following situation, you and some other randomly selected subject form a group-of two 

for the rest of the experiment. One participant of every group takes on the role as “employer”, 

the other takes the role of an “employee”. Roles are assigned randomly. 

Your assigned role will be displayed on the screen of your computer. 

Both members of a group are in a bargaining situation over a possible employment contract, 

which would yield a profit of 100 monetary units. In the following you and the other 

participant bargain about the distribution of this profit between the two of you. In doing so 

you and your partner will alternately make proposals how the pie of 100 monetary units 

should be split between both of you. The person who is in the role of employer makes the first 

proposal. Meanwhile the other participant states her minimum share for which she would just 



accept the proposal. If the offered amount is bigger or equal to the stated minimum, the offer 

is automatically implemented and the profit of 100 monetary units is split according to the 

proposal just made. If the offer is below the minimum of the other player, the proposal is 

rejected and a new bargaining round starts. In this round it is the other player’s turn to make 

a new proposal.   

Example 1: Player A offers to split the pie into 60 monetary units for herself and 40 monetary 

units for player B. The minimum of player B for this round is 30 monetary units. This proposal 

will be accepted and the resulting distribution is 60 monetary units for player A and 40 

monetary units for player B. 

Example 2: If the minimum of player B would be 50 monetary units (instead of 30 as before), 

the proposal would not be implemented and a new bargaining round will start in which player 

B makes a counter-offer. 

This bargaining process continues until a proposal is accepted or until the process is 

terminated externally. External termination can only end the process after the first 3 rounds 

have been completed. If in round 3 or any subsequent rounds there is no agreement, a random 

generator will determine whether or not there will be another round. The probability that 

there is another bargaining round is always 80%. 

If the bargaining process is terminated externally and no agreement has been reached, the 

participant in the role of employer receives a share of 40 monetary units [Treatment 

Info_Low: 20 monetary units] and the player in the role of “employee” receives 0 monetary 

units. 

At the end of the experiment, all monetary units will be converted into Euros at an exchange 

rate of 10:1, that means for each 10 monetary units you receive a payoff of 1 Euro in this 

part. 

Additionally, you and your partner will mutually get to know each other’s demographic 

information during the bargaining process, such as age, gender, status of occupation … 

[Treatment No_Info: The previously submitted demographic information such as age, gender, 

status of occupation will not be revealed to any of the bargaining partners…]  
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