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Abstract 

This experiment analyses whether people are more likely to cooperate with another person after 

having communicated with the person in their mother tongue opposed to after having spoken 

in a foreign language. The cooperation decision was embedded in a simple Prisoner’s Dilemma. 

Results show that the language does not have any significant impact on cooperation and 

coordination rates. However, it could be supposed that exchanging more words during a 

conversation increases cooperation and coordination. This topic is especially relevant for 

multinational companies as in this context good communication and cooperation between team 

members, who are communicating with each other in a foreign language, are essential. 
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1. Introduction 

In a globalised world with multinational teams and companies, cooperation and coordination 

between people from different countries is becoming more and more important (Loosemore and 

Muslmani 1999). 

However, as people often are located in different parts of the world, they can only communicate 

via written messages, telephone or video conferencing. These conversations are often held in 

English (Henderson 2005). According to Sharifian (2013), more than 80% of the 

communication held in English is between people for whom English is a foreign language. If 

non-native English speakers do not have a native proficiency, a language barrier arises which 

might hinder effective communication in these teams (Tenzer, Pudelko and Harzing 2014). This 

might result in misunderstandings (Cavallera 2016) and reduced trust within these teams 

(Tenzer, Pudelko and Harzing 2014). Hence, it is of great importance to examine how people 

interact with others in foreign languages. 

There is already research into decision behaviour with decision problems being posed in 

different language e.g. Keysar, Hayakawa and An (2012) and Costa et al. (2014). However, 

experiments that examine the cooperation behaviour between people after they communicated 

in different languages seem to be lacking. This experiment intends to investigate this gap in 

experimental literature by answering the research question whether people are more likely to 

cooperate with each other in a posed decision problem after they talked to each other in their 

mother tongue opposed to when having communicated in a foreign language. A Prisoner’s 

Dilemma (PD) setting with prior communication via a chat is used, resembling interaction via 

E-Mails or chats. However, no significant treatment effects could be found. 

 

2. Related Literature 

The underlying idea that communicating in a foreign language could create barriers between 

two persons is i.a. discussed by Tenzer, Pudelko and Harzing (2014) who, based on a qualitative 

design, state that a language barrier decreases trust. 

There is extensive experimental research using the PD with and without prior communication 

and some experimental research that looks at the impact of language on decisions. Keysar, 

Hayakawa and An (2012), for example, examine whether people make the same decisions when 

receiving instructions in a foreign language compared to their mother tongue. They find that 

framing effects disappear, loss aversion is reduced and the acceptance of bets increases in the 
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foreign language treatment. Costa et al. (2014) also change the language of the instructions of 

a trolley dilemma and find evidence that a foreign language leads to more utilitarian decisions 

in the footbridge version of this dilemma. In this version, participants had to decide whether to 

push a heavy man down a bridge to stop a train in order to save the lives of five people. 

However, when they looked at the switch version of the dilemma, i.e. pulling a switch to redirect 

the train to another track, they cannot find any difference in decisions in the different language 

treatments. They suggest that the effect of foreign language runs via emotionality. Another 

experimental study by Hemesath and Pomponio (1998) looks at the decisions of students from 

China and the US in a PD and finds that there is less cooperation if the partner is from the other 

country. 

However, this experimental language literature only investigates the influence of providing the 

instructions in different languages and not of talking to each other in different languages before 

making a decision. 

During the Economics of Corruption (EoC) week at the University of Passau in October 2018, 

some other students and I conducted an experiment in the form of a stag hunt game with 

communication before a decision between the participants either in their native language 

German or in a foreign language, English. We found that groups who talked in German before 

having to decide whether to accept a bribe were indeed 28 percentage points (ppt) more likely 

to engage in corrupt behaviour than groups talking in English. As here, the treatment also was 

the communication in different languages before being confronted with a decision situation, 

this experiment forms the main basis of my experiment. 

 

3. Experimental Design 

The experimental design builds on the PD which was already discussed in 1950 by Flood and 

Dresher and got its name from Tucker (Kuhn 2019), and the small-scale experiment conducted 

during the EoC. It now combines a PD with upfront communication via a chat in German or 

English. Treatments, i.e. the German and the English version of the experiment, were played in 

different sessions, hence a between-subject design was used. Subjects were randomly assigned 

to groups of two, being either Player A or Player B, and then instructed to communicate via a 

chat window with their assigned partner for three minutes about what they like to do in summer 

in Passau. These instructions were given either in German or in English depending on the 

respective treatment. In addition, the subjects in the English treatment were asked to 
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communicate with their partner in English exclusively. The stages after the chat were in German 

for all participants to avoid the distortion due to different instruction languages which e.g. 

Keysar, Hayakawa and An (2012) showed. Directly after the chat the PD was explained, and 

all subjects had to decide to either cooperate or not to cooperate with the other person. All 

possible outcomes were explained in the instructions to make sure that everyone understood the 

game and no anchoring on a specific strategy took place. In addition, it was clearly stated that 

the partner does not know about the decision before taking his/her own. After the PD decision, 

the participants’ beliefs about their partner’s decision were retrieved and the level of sympathy 

for the partner was indicated on a scale from 1 to 10, 1 representing low and 10 high sympathy. 

Afterwards, the decisions and corresponding payoffs were displayed. All subjects in a session 

received the same information and as the experiment was a one-shot game, subjects did neither 

change roles nor groups during the experiment. The complete instructions and displayed 

information can be found in the appendix (A2-8). 

 

4. Setting 

For programming and running the experiment, the software z-tree (Fischbacher 2007) was used. 

The experiment was conducted in 14 sessions as part of a graduate level seminar at the 

University of Passau on 2nd and 3rd of July 2019 in a computer laboratory. To ensure anonymity, 

the participants were separated from each other and from the experimenters by movable walls. 

In each session, additionally, a second independent experiment was conducted, i.e. participants 

always took part in two consecutive experiments. At the beginning of each session, general 

instructions (A1) were read out loudly in German, directly followed by the first experiment. 

The order and the treatments of the both experiments were randomly altered in each session 

and there were no significant order effects. After finishing both experiments, the participants 

had to answer one common questionnaire with mainly demographic questions (A9,10). The 

sessions lasted on average about 15 minutes and either 12 or 18 people participated. 

Most participants were recruited by asking people on campus to participate directly before each 

session. In addition, the experiments were announced in lectures, via facebook and on posters 

at the days of conduct. Upon arrival at the laboratory, participants drew a number to be 

randomly assigned to PCs. Overall, 234 people participated in this experiment. 
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Payoffs of this experiment were not paid out in money, but participants were incentivised by 

free coffee, sweets and fruits. However, participants could win an escape game coupon in the 

other experiment conducted during the same session. 

 

5. Hypotheses 

As there is no literature that directly assesses the impact of talking to a person in either mother 

tongue or foreign language prior to a decision that affects the person talked to, the following 

hypotheses were derived from the experiment conducted during the EoC in 2018. Since the 

cooperation rate in the German treatment has been found to be 28ppt higher compared to the 

foreign language treatment, participants in the German treatment in this experiment are believed 

to choose “Cooperate” more often than in the English one. This expectation would also be in 

line with Tenzer, Pudelko and Harzing (2014), who state that a language barrier decreases trust. 

In this experiment, decreased trust is expected to result in a lower cooperation rate.  

H1: “Cooperate” is chosen more often in the German than in the English treatment. 

It directly follows from this hypothesis that mutual cooperation, i.e. both players in a group 

choose to cooperate, is also expected to occur more often in the German treatment. 

In addition, as Cavallera (2016) states that communicating in a foreign language might result 

in misunderstandings, I expect participants in the German treatment to have a higher 

coordination rate, i.e. both people in the group choose the same strategy, than the ones in the 

English treatment. 

H2: Participants in the German treatment have a higher coordination rate, i.e. groups are 

more likely to choose the same strategy, which results in mutual cooperation or mutual 

non-cooperation. 

In addition, Costa et al. (2014) find that the behaviour of participants in the foreign language 

treatment approaches the behaviour in the mother tongue treatment the higher their proficiency 

level of the foreign language was. Therefore, my next hypothesis is on the impact of the English 

level on the cooperation rate. 

H3: Participants in the English treatment who classified their English level as bad have a 

lower cooperation rate than other participants. 
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However, the willingness to cooperate could also be a result of perceived sympathy of the 

partner. Thus, I expect that a higher sympathy level increases the cooperation rate independent 

from the treatment participants are in. 

H4: The more sympathetic the partner is classified, the more often “Cooperate” is chosen. 

 

6. Data 

The following analysis is based on two datasets. The first dataset excludes bad observations, 

i.e. one group in the English treatment that did not talk in English and a group with one 

participant who spoke neither German nor English well and thus, did not understand the 

instructions. Also excluded are all non-German speakers and their partners. The partners are 

dropped as well, as they did not talk to someone with the same mother tongue and hence, no 

mother tongue conversation took place. 182 observations remain in this first dataset, 98 of 

which are in the German and 84 in the English treatment. 

The second dataset only excludes bad observations, leaving 230 observations, and was used to 

conduct a robustness check by only looking at non-German speakers, see chapter 7.6. 

In Table 1 some descriptive statistics for the first dataset can be found. Male is a dummy for 

being male, the semester variable states in which semester the participants are and gametheory 

as well as prisoners_dilemma are dummies for knowing the respective concepts. Table 1 shows 

that there is no significant difference between the treatments. Therefore, it can be concluded 

that the randomisation worked. The higher percentage of female participants is in line with the 

share of females studying at the University of Passau. 
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7. Results 

7.1 Cooperation Rate per Treatment 

H1 hypothesised that the cooperation rate in the German treatment would be higher than in the 

English treatment. However, Figure 1 illustrates the opposite, as 75% of the participants in the 

English treatment chose “Cooperate” whereas in the German treatment, only 71.43% did. A 

Fisher’s exact test (A11) was conducted to test whether the difference between the treatments 

is statistically significant. However, as this test gives a large p-value of 0.619, the result cannot 

be considered significant. In addition, also the group cooperation rate per treatment was 

analysed, i.e. that both players in the group chose “Cooperate”. Figure 2 shows that the group 

cooperation rate was about 3.7ppt higher in the English compared to the German treatment as 

well. The Fisher’s exact test (A12) again depicts a non-significant difference. Hence, H1 can 

be rejected. 

R1: Communicating in a foreign language compared to the mother tongue prior to the decision 

in a PD has no effect on the cooperation rate. 

Table 1: Descriptive statistics by treatment 

Figure 2: Group cooperation rate in percent by treatment 

This table shows the means for individual characteristics in the English and German treatment. t-test for 

differences in means (German – English): significance levels *p<0.1, **p<0.05, ***p<0.01. 
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Figure 1: Individual cooperation rate in percent by treatment 

Figure 2: Group cooperation rate in percent by treatment 
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7.2 Coordination Rate per Treatment 

H2 states that participants in the German treatment would have a higher coordination rate, 

meaning that the two players in a group choose the same option in the PD. As Figure 3 depicts, 

coordination rates are almost the same in both treatments, with an only slightly higher rate in 

the English treatment. Unsurprisingly, the Fisher’s exact test (A13) depicts an insignificant 

difference between the treatments. Consequently, H2 cannot be confirmed either. 

R2: Communicating in a foreign language compared to the mother tongue prior to the decision 

in a PD has no effect on the coordination rate within a group. 

 

7.3 Effect of English Level on Cooperation 

In H3 it was hypothesised that participants in the English treatment with a bad English level 

would cooperate less than other participants. However, as Figure 4 depicts, participants who 

classified their English as bad, i.e. indicated an English level of 1 to 5 out of 10, had a 

cooperation rate of 92.31% whereas participants with a good English level only cooperated in 

71.83% of the cases. This directly contradicts H3. However, only 13 people in the English 

treatment classified their English as bad, which is a small number, which cannot be considered 

representative. In addition, the Fisher’s exact test (A14) again yields a non-significant 

difference between the two English level groups.  

R3: The English proficiency does not significantly influence the individual cooperation rate. 

Figure 3: Coordination rate in percent by treatment 
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7.4 Effect of Sympathy Level on Cooperation 

H4 states that the higher a participant rated their sympathy for their partner, the higher the 

individual cooperation rate would be. Leaving out sympathy level 2, it might appear that 

cooperation rates indeed increase by sympathy level, as can be seen in Figure 5. To test for 

significance, logit regressions with and without control variables were conducted. The 

dependent variable was individual cooperation, which is one in case the participant chose 

“Cooperate” and zero otherwise. The variable English is a dummy for being in the English 

treatment and Groupwords is a variable for the number of words exchanged during the chat. 

Both regressions show a non-significant effect of the sympathy level on the cooperation rate, 

see Table 2. Hence, H4 must be rejected as well.  

R4: The sympathy level has no significant effect on the individual willingness to cooperate. 

Figure 4: Individual cooperation rate in percent by English level in the English treatment 
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Figure 5: Individual cooperation rate in percent by sympathy levels 

Table 2: Impact of the sympathy level on the individual cooperation rate 
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7.5 Other Results 

As the variable Groupwords was found to be positively related to the individual cooperation 

rate (Table 2), further regressions to deeper analyse this matter were conducted. The individual 

cooperation rate significantly, at the 10%-level, increases when looking at the whole sample, 

whereas the effect is insignificant when looking at the treatments separately (Table 3). When 

looking at group cooperation and coordination as outcome variables, the positive effect of 

Groupwords in the whole sample is larger than for individual cooperation and significant at the 

1%-level and the 10%-level respectively. The positive coefficient in the German sample is 

larger and significant at the 5%-level for group cooperation and at the 10%-level for 

coordination, see Table 4 and 5. 

 

 

 

 

 

 

 

 

Table 3: Impact of number of words exchanged on the individual cooperation rate 
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Also, as A15 depicts, there is a positive effect of sympathy on the coordination rate which is 

significant at the 10%-level without including any controls. However, as soon as control 

variables are included, the coefficient turns insignificant. Looking at the impact of the variable 

English_bad on coordination, A16 shows that coordination is lower for bad English levels 

which is in line with the expectations. However, the difference between the bad and the good 

English level is not significant (A17). 

Table 5: Impact of number of words exchanged on coordination 

Table 4: Impact of number of words exchanged on group cooperation 
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7.6 Robustness Check 

To check for robustness, it was only looked at the non-German participants, who did not have 

English as their native language. To have robust results, that comply with the hypotheses, no 

differences in the cooperation rates should be found between the treatments as both, German 

and English, were foreign languages for these participants. The results presented in A18, 

however, show large differences between the cooperation rates in the different treatments which 

contradicts the expectations. In the English treatment, the cooperation rate was about 20ppt 

higher than in the German treatment. Interestingly, the proficiency in German of the participants 

in the German treatment was higher than the proficiency in English for those in the English 

treatment (A19). This contradicts the hypotheses as it was expected to have a higher cooperation 

rate, the higher the proficiency of a language as it then approaches the native language. 

However, the Fisher’s exact test (A20) shows that the difference between the treatments is not 

significant. In addition, standard deviations are quite large and there are only 25 observations, 

which is not representative. 

 

8. Discussion and Limitations 

The analysis shows that none of the hypotheses could be confirmed, i.e. the language chosen 

for a chat conversation directly before a neutrally formulated decision problem does not seem 

to have any impact on that decision in terms of cooperation or coordination, and sympathy also 

does not seem to have any effect on neither of both. On the one hand, this is surprising because 

strong effects were found in the experiment conducted during the EoC in 2018, as described in 

chapter 2. On the other hand, the results of this experiment, which was of neutral instead of 

moral or emotional nature, do not contradict Costa et al.’s (2014) assumption that the foreign 

language effect could run via emotionality. 

The effects found during the EoC in 2018 might lead back to the fact that first, emotions were 

involved as it was a bribe setting and second, the conversation before the decision problem took 

place in person. This direct conversation might lead to different results than a chat, e.g. because 

while in a conversation people hear whether the other person has a strong German accent or a 

fluent English, a lot of language problems can be covered up during a chat. 

The finding that the number of group words is not significant for the tested outcomes in the 

English sample, most probably arises because of the slightly smaller sample size in the English 

treatment. 
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Furthermore, this experiment came with several limitations. 

As only 13 out of 84 participants in the English treatment classified their English as bad, it was 

hardly possible to test H3 as this number is not representative. Additionally, only 25 non-

German students participated, which is why the robustness check can neither be considered 

strong nor representative. Moreover, the payoffs where not paid out in money which might have 

led to three kinds of distortions. First, with monetary payoffs participants might have acted 

more profit maximising. Second, this might have caused a selection problem, i.e. the 

participants might have participated only because they wanted to help the experimenter which 

might indicate a higher level of altruism. Both distortions might have led to a higher cooperation 

and coordination rate than in other samples. Third, participants might have acted differently 

than usual because in the other experiment in the same sessions, they could win an escape game 

coupon. 

 

9. Conclusion 

This experiment shows that foreign language in written communication before making a 

decision seems to have no effects on cooperation or coordination in a neutral setting. Hence, it 

can be concluded that as long as decisions and actions in international teams are of a neutral 

nature, e.g. cooperating with someone, which requires a subliminal decision to do so, language 

barriers do not hinder teamwork. However, it can be guessed, that when communicating via 

written messages, people might be well advised to describe the matter more thoroughly to avoid 

miscommunications in order to achieve a good cooperation and coordination with their team 

members. 

Although the hypotheses in this analysis could not be confirmed, the results of this study should 

not be neglected as they further confirm Costa et al.’s (2014) suggestion that the foreign 

language effect runs via emotionality. Moreover, it is the first experimental study to look at the 

effect of language differences in a conversation before these participants had to make a decision 

concerning their payoffs. 

Future research could first, conduct the experiment with a larger scope and a non-university 

setting. Secondly, it would be interesting to investigate different decision situations, ranging 

from neutral to moral ones. Thirdly, experiments that look at different native and foreign 

language combinations in the pre-decision conversation, as Keysar, Hayakawa and An (2012) 

did with the instructions, could lead to further insights. 
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Appendix 

A1: Oral Instructions 
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Written Instructions and Information (Design) 

A2: Description chat – German treatment 

 

A3: Description chat – English treatment 

 

A4: Chat window 
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A5: Decision PD 

 

A6: Payout matrix 

 

A7: Beliefs & Sympathy 
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A8: Payoffs 

 

 

Common Questionnaire 

A9: Common questionnaire page 1 
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A10: Common questionnaire page 2 

 

 

Fisher’s Exact Tests 

A11: Fisher’s exact test H1 – individual cooperation 
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A12: Fisher’s exact test H1 – group cooperation 

 

 

A13: Fisher’s exact test H2 

 

 

A14: Fisher’s exact test H3 
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Other Results 

A15: Impact of sympathy on coordination 

 

A16: Coordination by English classification 
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A17: Fisher’s exact test English_bad on coordination 

 

 

Robustness 

A18: Individual cooperation rate per treatment (top: English treatment and non-Germans, 

bottom: German treatment and non-Germans) 
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A19: German and English language proficiency levels of non-Germans in respective treatments 

 

 

A20: Fisher’s exact test for differences between the treatments 
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