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1. Introduction

Gender differences in labor market outcomes ameeafent and hotly debated topic in society
and public policy. One finding that has been puiverd as a potential explanation for these
differences is that women tend to shy away frompetition (e.g., Niederle and Vesterlund,
2007; Brandts et al., 2014; Sutter and Rutzler528Affirmative action policies, intended to
promote women and to reduce this gender gap, hea@nte a popular tool aimed at diminishing
this imbalance. Recent experimental studies exatrtime efficacy of such programs, showing
that they indeed have the desired effect of pramgottomen without harming efficiency
(Balafoutas and Sutter, 2012; Villeval, 2012; Nielet al., 2013; Calsamiglia et al., 2013).
Much less is known, however, about potential degrital effects of affirmative action policies.
The implementation of quotas in tournaments, f@amagle, might create negative spillover
effects on subsequent interactions because thgyeateived as unfair. Such situations are
relevant, for instance, in firms when members efsame team or department compete for a
promotion, and afterwards have to collaborate Withvery same people again. Discontent about
(potentially unfair) promotional decisions that a solely based on performance might then
harm work morale. This, in turn, might negativefieat team performance either in form of
reduced effort, or in form of increased adverseabih 2 Furthermore, this might also reduce the
willingness to work in teams, which is importanthese firms increasingly rely on the use of
team incentives (Lazear and Shaw, 2007). In thidystwe provide experimental evidence on the
effects of gender quotas in tournaments on perfocmand selection into a subsequent team

task under two different work environments.

2 Of course, many other important factors such ssrigiination or differences in preferences contelto the
observed discrepancies, too.

3 See e.g. Leibbrandt et al. (2015) and FalluccHi@uoercia (2016) for studies on affirmative actamu sabotage
and retaliation, respectively.



2. The Experiment

Our experimental design is based on previous stusheaffirmative action (e.g. Balafoutas and
Sutter, 2012) and consisted of four stages. In stade, subjects had to work on a real-effort
task, in which they had to add as many sets oftfiseedigit numbers as possible within 3
minutes. In Stage Jiece-rate), subjects received a piece-rate of €0.50 for eactectly solved

calculation. This serves as our individual measor@roductivity.

In Stage 2tpurnament), subjects were randomly assigned into groupswf ftwo men and two
women) and had to compete against each étmetheNoQuota treatment, the winners were the
two group members with the highest number of coralculations. In th@uota treatment, the
best—performing woman was always one of the winfidre other winner was the best
performing subject among the remaining three gmembers. Ties were broken randomly in
both treatments. The two winners of the tournameeeived €1.00 per correctly solved

calculation, while the other two group membersrhtireceive any payment.

In Stage 3team), we implemented two treatments aimed at measiwoglimensions of team
performanceeffort andconcealment. In Base, each correctly solved calculation by any group
member generated €0.50 for the entire group andsplésequally among all four group
members (yielding an individual payoff of €0.12B)theHide treatment, procedures were the
same as iBase except for the fact that before earnings werd,splbjects had the opportunity
to conceal their true performance by hiding somellp of their correctly solved calculations
from the group. Each hidden calculation yieldediagte benefit of €0.40 but no benefit to any
of the other group members. Hence, while hidingrefs individually beneficial, reporting the

own performance truthfully is socially efficient.

In Stage 4\(oting), subjects could determine the payment schemesiless by voting for
eitherpiece-rate (as in Stage 1) deamincentives (as in Stage 3). In each group, one vote was
randomly selected and implemented for all group trens At the end of the experiment,

subjects received feedback about the outcomes siagles.

4 The gender composition of groups was common kniydeand group composition remained the samethatil
end of the experiment.



The experiment was run in a 2x2 between-subjedgdgeleading to four experimental
conditions:Base-NoQuota, Base-Quota, Hide-NoQuota, andHide-Quota. The experiment was
conducted using z-Tree (Fischbacher, 2007) anckstsojvere recruited using ORSEE (Greiner,
2015). We conducted two sessions per treatmenteititlier 28 or 32 subjects, leading to a total
of 252 subjects. Subjects received a show-up f& @lus their earnings from one randomly

selected stage (Stage 1-4).
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Figure 1: Average number of correctly solved calcations (left) and average percentage of
hidden answers (right) in Stage 3 by treatment. Ermor bars indicate 95% confidence
intervals.

3. Results

Similar to previous studies using the same taskineethat men perform slightly better than
women and that quotas do not negatively affectntaument performance (see Table Al in the
Supplementary Material).

Figure 1 displays the mean performance in Staged®ating that quotas have no significantly

negative effect on team performance. While the remolb correctly solved questions is slightly



lower underQuota, the effect is not statistically significant, rregt inBase nor inHide (p =

0.410 andh = 0.363, respectively) With regard to the concealment of effort, we fardoverall
remarkably high level of 72% hidden answers, withsignificant differences between men and
women, and low and high productive subjects. Smbdahe previous finding, we do not find a
significant difference in the percentage of hiddeswers betweeQuota andNoQuota (p =
0.360).
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Figure 2: Fraction of subjects voting for team incatives in Stage 4 by treatment (Panel A)
and gender answers (Panel B). Error bars indicate® confidence intervals.

Figure 2 summarizes the voting decision in Stadgeashel A displays the fraction of subjects
voting for team incentives in all four treatmeritshows that the quota has no systematic effect
on selection into teams. The fraction of subjedtbng to work in teams irQuota andNoQuota

is statistically indistinguishable both Base (x%(1) = 0.674p = 0.412)and inHide (x*(1) =

5 If not stated otherwise, we report p-values frohB®@egressions using treatment dummies and subjects
performance in Stage 1 (to control for individuatdrogeneity in abilities) as independent variablés cluster
standard errors at the individual level (see Té#én the Supplementary Material). All results apbust to using
non-parametric tests.



0.667,p = 0.414). Panel A further shows that adding thesfmlity to hide effort decreases the
attractiveness of team incentives, leading to ficantly lower rates of selection into teams
(x*(1) = 5.463p = 0.019). Regression analysis confirms these tseeand further reveals that
more productive subjects are less likely to sal@ctteams (compare models (1) - (3) in Table
1).

Table 1: Determinants of selection into teams

Independent variables (2) (2) 3) 4)
Quota -0.022 -0.080
1if Quota, O otherwise (0.058) (0.082)
Hide -0.136 -0.194" -0.019
1if Hide, 0 otherwise (0.057) (0.077) (0.085)
Quota x Hide 0.119
(0.114)
Female 0.123
1if Female, O otherwise (0.082)
Female x Hide -0.235
(0.114)
Productivity -0.040° -0.040™ -0.040™ -0.039"
(0.011) (0.011) (0.0112) (0.0112)
Constant 0.562 0.621™ 0.658™ 0.553"
(0.081) (0.084) (0.093) (0.096)
Observations 252 252 252 252
R? 0.056 0.077 0.081 0.092

Notes: OLS linear probability model. The dependent vaeahkes the value 1 if a subject voted for
team incentives, and 0 otherwise. Productivity éasured as the number of correct solved calcukation
under piece-rate incentives (Stage 1). Robust atdnetrors clustered at the individual level are in
parentheses. Significance levels * p < 0.1, **0.685, *** p < 0.01.

Panel B of Figure 2 disentangles the effect of logetection into thélide environment by
gender. Interestingly, this effect is entirely @nivby females. While men select into teams
equally often irBase andHide (31% vs. 30%y?(1) = 0.014p = 0.907), women'’s willingness to
work in teams significantly reduces by more thalf \Wwhen the opportunity of hiding effort is
available (47% vs. 20%2(1) = 9.923p = 0.002). The interaction between gender and work

environment is significant (see model (4) in TableThese results are in line with recent



evidence showing that women are more attracteddpearative environments than men (Kuhn
and Villeval, 2015), but go beyond that by demaatstg that the observed gender differences
might be subject to subtle features of the workremment. In particular, women'’s larger

attraction to teams completely disappears whenradvsehavior is possible.

4. Conclusion

Affirmative action policies such as quotas havenbe®posed as one tool to reduce the gender
imbalance in labor market outcomes. Building oreré@vidence (Balafoutas and Sutter, 2012;
Balafoutas et al., 2016), here we show that sudibips have no harmful spillover effects on
subsequent performance within teams. We furtherodsimate that they do not discourage
selection into teams. While this is good news fbrazates of such policies, more research is

needed to evaluate the overall efficacy of affiineaction programs.
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Appendix

A. Additional tables

Table Al: Mean performance in Stages 1-3, and votindecision in Stage 4 by treatment and gender.

Stage 1 Stage 2 Stage 3 Stage 4
Treatment (piece-rate) (tour nament) (team) Voting for Team (in %)
Male Female Total Male Female Total Male Female allgt Male Female Total
Base-NoQuota| 6.91 5.06 5.98 7.56 6.59 7.08 8.34 6.63 7.48 34.4 50.0 42.2
(n=64) (0.55) (0.36) (0.35) | (0.57) (0.37) (0.34) | (0.50) (0.37) (0.33) | (8.53) (8.98) (6.22)
Base-Quota 5.83 5.73 5.78 7.33 6.10 6.72 7.40 6.63 7.02 26.7 43.3 35.0
(n=60) (0.35) (0.64) (0.36) | (0.52) (0.61) (0.41) | (0.51) (0.69) (0.43) | (8.21) (9.20) (6.212)
Hide-NoQuota | 6.34 6.06 6.20 7.28 6.75 7.02 7.84 7.13 7.48 25.0 18.8 21.9
(n=64) (0.62) (0.35) (0.35) | (0.62) (0.47) (0.39) | (0.63) (0.49) (0.40) | (7.78) (7.01) (5.21)
Hide-Quota 5.94 5.28 5.61 6.66 6.31 6.48 6.94 6.53 6.73 34.4 21.9 28.1
(n=64) (0.40) (0.42) (0.33) | (0.40) (0.47) (0.34) | (0.43) (0.41) (0.30) | (8.53) (7.42) (5.66)

Notes: Performance is measured as the number iifatlyrsolved calculations. Standard errors angairentheses.



Table A2: Effects of quota on effort provision (moel (1) and (2)) and effort concealment

(model(3)).

Independent variables Q) (2) 3)
Quota -0.313 -0.323 6.489
1if Quota, O otherwise (0.379) (0.354) (7.067)
Productivity 0.768" 0.719" 0.895

(0.064) (0.058) (2.178)
Constant 2.890 3.026™ 63.157"

(0.400) (0.439) (9.362)
Observations 124 128 128
R? 0.514 0.503 0.010

Notes: OLS regressions. In model (1) and (2), the dependeiable is the number of correctly solved
calculations in the team task. In model (3) theetelent variable is the percentage of hidden effort.
Productivity is measured as the number of correletes! calculations under piece-rate incentivesg&ta
1). Robust standard errors clustered at the indalitevel are in parentheses. Significance levgis<*
0.1, ** p < 0.05, ** p < 0.01.
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B. Experimental instructions

Instructions on paper (translated from German)

Welcome to an experiment on decision-making. We timk you for your

participation!

During the experiment, you and the other participamill be asked to make certain decisions.
Your own decisions as well as the decisions obther participants will determine your payment

from the experiment, according to the rules thditlvé described in what follows.

The experiment will be conducted on the computeu ¥nter your decisions on the keyboard. All
decisions and answers will remain confidential andnymous. Also the payments at the end of
the experiment will be anonymous, i.e., no one wteive any information about the payments

of others.

The experiment consists of 4 stages. One of thmsgestages (1-4) will be randomly selected for
your payment. Your total earnings from the expentneill be the sum of your payments for the

randomly selected stages, plus a show up fee of €4.

You will receive instructions for each of the fostages, one after the other. We will read the
instructions aloud and then give you time for guoest Please do not hesitate to ask questions if

anything is not clear.

Please do not talk to each other during the exparinif you have any questions, please raise

your hand.

Stage 1 — Piece raksamein all treatments]

Your task in stage 1 is to solve correctly as madgition exercises as possible. To be more
precise, you will have 3 minutes’ time in ordestidve as many additions of five randomly selected
two-digit numbers as possible, by entering the sfithe five numbers. You are not allowed to

use calculators but you can write down the numaedsuse the provided scribbling paper for your

11



calculations. You enter an answer by clicking vtitb mouse on the “Confirm” button. When you

enter an answer, you immediately find out on threest whether it was correct or not.

If stage 1 is the stage selected for payment (gmstages 1-4), then you will receive €0.50 (i.e.,
50 cent) for each correct answer that you enterglginvthe 3 minutes. Your payment is not
reduced when you enter a wrong answer. From nowerall this method of payment the Piece-

rate payment.

Directly before the start of this stageuywill be given one minute in order to faamize
yourselves with the screen: During this time yon salve addition exercises, which do not count

for the experiment. Afterwards, stage 1 will begin.

Stage 2 — TournamepioQuotal

As in stage 1, you will have 3 minutes’ time in @rdo solve correctly as many addition exercises
as possible. However, your payment in thegstdepends on your performance relative to

the performance of a group of participants.

Allocation in_groups: Each group consists of 4 patrticipants, 2 oivhom are men and

2 are women.Groups are randomly formed at the beginning of stegje aneach participant
stays in the same group until the end of the expement. You will not find out the identity of
the other participants in your group during a after the experiment, so that all

decisions remain anonymous.

If stage 2 is the stage selected for payment (amatagges 1-4), then your payment depends on how
many additions you have solved correctly in congmariwith the other three participants in your
group. The two group members who have entered tst correct answers are the two winners of
the tournament. The two winners receBk00 per correct answereach, while the other four
members dmot receive any payment In case of a tie, the ranking among thembers
with equal performances is determined randomlgnnow on, we call this method of payment

the Tournament payment.

At the end of this stage, you will be informed abahether you have won or not.

12



Stage 2 — TournamepBuotal

As in stage 1, you will have 3 minutes’ time in @rdo solve correctly as many addition exercises
as possible. However, your payment in thegestdepends on your performance relative to

the performance of a group of participants.

Allocation in groups: Each group consists of 4 participants, 2 oflvhom are men and

2 are women.Groups are randomly formed at the beginning of stagje an@ach participant
stays in the same group until the end of the expement. You will not find out the identity of
the other participants in your group during a after the experiment, so that all

decisions remain anonymous.

The two winners of the tournament are determinefobsws In each group, one of the two
winners is in any case the woman with thest performance (of all two women). The
other winner is the group member with the bestqgrarthnce among the remaining members (i.e.,
excluding the best-performing woman). The two wismeceiveE1.00 per correct answeeach,
while the other four members dot receive any payment In case of a tie, the ranking among
the members with equal performances is detemax@domly. From now on, we call this method

of payment the Tournament payment.

We now give an example, in order to illustrate Weey that the winners are determined in the
tournament. We order the four group members aaegradi their performance within each gender,
so thatfA is the woman with the best performance, &ds the woman with the second-best
performance. In the same wamA is the man with the best performance, en3lis the man with
the second-best performance. The woman with thepgsgtormance, fA, is definitely one of tw
winners in the tournament. In order to determireegcond winner, we must find out who is the
person with the best performance among the renwaihiree group members (besidds Since

there is only one more winner, this can eithefBer mA, depending on their performance.

Summary:

A woman wins the tournament if she has the besbpeance among all women or if she is one
of the two persons with the highest performancéiwiber group. A man the tournament if he is

the man with the best performance and at the semgedne of the two persons with the highest

13



performance within his group. Therefore, theretigeast one woman and at most one man as

winners in the tournament.

At the end of this stage, you will be informed abatiether you have won or not.

Stage 3 — TealfBase]

As in stages 1 and 2, you will have again 3 miriuigge in order to solve correctly as many
addition exercises as possible. The group conmpaogivith 2 men and 2 women) is the same as
in stage 2. As in stage 2, your payment in thigestdepends on your performance as well as on
the total performance of all other members in ygnaup; however, in a different manner as in

stage 2.

If stage 3 is the stage selected for payment (amstages 1-4), then your payment is determined
as follows. You receiv&2.5 eurocentfor each correct answer that a member of yourmitas
entered in the 3 minutes. This means that eacledomnswer is wortf€0.50 for the entire
group (i.e., all 4 members). It also means thlhtmembers of a group receive the same
payment in this stage, and this depeondly on the total performance of the group, i.e.

on the sum of all correct answers of the 4 group nmebers.

After stage 4 you will be informed about the pemiance of the whole group, which will determine
your payment from this stage. Your payment is maluced when you (or any of your group

members) enter a wrong answer. From now on, wetgalinethod of payment the Team payment.

Stage 3 — TeaifHidg

As in stages 1 and 2, you will have again 3 miriuiese in order to solve correctly as many
addition exercises as possible. The group conmpaogivith 2 men and 2 women) is the same as
in stage 2. As in stage 2, your payment in thigestdepends on your performance as well as on
the total performance of all other members in ygnaup; however, in a different manner as in

stage 2.

14



If stage 3 is the stage selected for payment (amstages 1-4), then your payment is determined
as follows. At the end of stage 3, you will be mh@d about how many additions you solved
correctly. You then have to decide how many of ¢hedditions you want teide from the group.
For each answer you hide, you reced@ eurocentand the othegroup members receiv@
eurocent. Conversely, you also receive no payment from arsweur group members hide. For
each answer yodo not hide you and each of the other three group memberivied2.5
eurocent Likewise, you and each of the other group membersivel2.5 eurocentfor each
correct answer one of your group members doesidet ihat means that each answer thabis

hidden is worth€ 0.50for thegroup as a whole(i.e. all 4 group members together).

After stage 4 you will be informed about the perfiance of the whole group, which will determine
your payment from this stage. Your payment is moluced when you (or any of your group

members) enter a wrong answer. From now on, wetgalinethod of payment the Team payment.

Stage 4 — Choicksamein all treatments]

As in stages 1, 2 and 3, you will have again 3 neisiutime in order to solve correctly as many
addition exercises as possible. However, you most choose yourself your preferred payment
method for your performance in stage 4. You caheeithoose th@iece-rate payment(as in
stage 1) or th@eam payment(as in stage 3). Your group members will makestr@me decision
between Piece-rate payment and the Team paymeatgiblup composition (with 2 men and 2
women) is the same as in stages 2 and 3. Aftgrallp members have made their decision, one
group member will be randomly selected and hissieciwill be implemented. That means that
the decision of this group member determines thenpat method (Piece-rate payment or the

Team payment) that is implemented for the enticaigiin stage 4.

If stage 4 is the stage selected for payment (amstages 1-4), then your payment is determined

as follows.

» If the Piece-rate paymentis the implemented payment method, then you witleive

€0.50 for each correct answer.

15



» If the Team paymentis the implemented payment method, then the eseant rules as in

stage 3 apply. Therefore, pleds®/e another look at the instructions of stage 3.

You will first be asked whether you want to chotse Piece-rate payment or the Team payment
for your performance in stage 4. After that, youll Wwe informed about which payment method
will be implemented and count in stage 4. Then, wdlihave 3 minutes’ time to solve correctly
additions of two-digit numbers. At the end, youlwdiceive information about your payment from

stage 4.

16



	CeDEx Discussion Paper FRONT PAGE14-01.pdf
	CeDEx_Affirmative Action and Team Performance.pdf

