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Abstract

We report data from a laboratory experiment with 566 participants that was designed to test
Aghion and Tirole's (1994a) management of innovation theory. A research unit and a customer
can invest to increase the probability of making an innovation. When the innovation is made, the
parties bargain over the division of the revenue. In line with Aghion and Tirole's (1994a)
predictions based on the Grossman-Hart-Moore property rights approach, we find that
ownership matters for the division of the revenue and the investments. However,
communication can somewhat mitigate the theoretical problem that the customer will not
relinquish ownership to the cash-constrained research unit.
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1 Introduction

Managing innovation properly is one of the most important challenges faced by de-

veloped economies, as has been pointed out by Aghion and Tirole (1994a, p. 1205).

In the present paper, we present the first laboratory experiment explicitly designed

to test Aghion and Tirole’s (1994a) management of innovation theory, which is

based on the property rights approach to the theory of the firm.

It is by now widely appreciated that the property rights theory and the un-

derlying incomplete contracts paradigm, which have been pioneered by Grossman

and Hart (1986) and further developed by Hart and Moore (1990), are among the

most important advances in microeconomics in the past three decades.1 According

to the Grossman-Hart-Moore property rights theory, ownership matters because

contracts are incomplete. Specifically, consider two contractual parties. Since to-

day (i.e., at date 0) the parties cannot contractually specify what will happen in

every conceivable future contingency, in the future (say, at date 2) there will be

negotiations between the parties. Ownership determines who can decide what will

happen if no agreement in the negotiations will be reached. Hence, the division of

the surplus that can be generated at date 2 will depend on the ownership structure.

As a consequence, when (at some intermediate date 1) investments can be made

to increase the expected surplus, then a party’s investment incentives depend on

the ownership structure.

Aghion and Tirole (1994a) have developed a very influential variant of the

Grossman-Hart-Moore property rights model in order to study the organization of

R&D activities in an incomplete contracts framework. Consider the contractual

relationship between a cash-constrained research unit (RU) and a customer (C).

1For instance, Andrei Shleifer has recently emphasized that the “Grossman-Hart incomplete

contracts approach represents perhaps the most influential advance in economic theory in the

last thirty years”(see the back cover of Aghion et al., 2016). For an in-depth discussion of the

incomplete contracts methodology, see Tirole (1999). See also Segal and Whinston (2013) for a

recent review of the literature on property rights.
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At date 1, both parties can make unobservable investments in order to increase

the probability that an innovation will be made. If the innovation is made, then

at date 2 it can be commercialized by the customer, yielding a revenue that the

parties can divide among themselves. If the date-2 negotiations do not lead to

an agreement, then under RU -ownership the date-2 revenue is lost, since only the

customer can commercialize the innovation. In contrast, under C-ownership the

customer can freely use the innovation and thus appropriate the date-2 revenue.

Anticipating the outcome of the bargaining stage, the research unit will be willing

to invest only if it is the owner. However, since the cash-constrained research unit

cannot compensate the customer for relinquishing ownership, at date 0 the cus-

tomer prefers C-ownership. In the most interesting case that has been emphasized

by Aghion and Tirole (1994a), RU -ownership would be effi cient, but the customer

can choose the ownership structure at date 0, such that C-ownership will prevail.

Aghion and Tirole (1994a) point out that the research unit cannot compensate the

customer for relinquishing ownership by promising him a larger share of the date-2

revenue, since such an agreement would be nullified in the bargaining stage.

Our experimental test of Aghion and Tirole’s (1994a) theory consists of two

parts. In the first part, the ownership structure is exogenously fixed. We employ a

2x2 design in order to explore the implications of ownership and communication.

In our first treatment, the customer is the owner and no communication between

the parties is allowed. We then explore whether RU’s share of the date-2 revenue

and hence RU’s investment incentives are increased in a treatment in which there

is RU -ownership (and still no communication). We also want to find out whether

indeed the customer’s overall profit is larger under C-ownership. Next, there are

two further treatments which are identical to the first two treatments, except

that now we allow for free-form communication between the two parties. We

are again interested in studying whether RU’s share of the date-2 revenue, RU’s

investment incentives, and C’s overall profit react to a change of the ownership

structure as predicted by the theory. Moreover, motivated by findings in the
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behavioral and experimental economics literature,2 we want to find out if allowing

for communication can solve the underinvestment problem under C-ownership,

possibly making a reallocation of property rights unnecessary.

In the second part of our experiment, we allow the customer to endogenously

choose the ownership structure at date 0. We again compare a treatment without

communication to a treatment with communication. We want to find out whether

the customer indeed chooses C-ownership, as predicted by the theory. Moreover,

we explore if communication might lead the customer to relinquish ownership more

frequently. Finally, by comparing the four treatments of the first part with the

two treatments of the second part, we can investigate whether the endogeneity of

the ownership structure has any influence on the subsequent behavior.

The remainder of the paper is organized as follows. In Section 2, we present

a bare-bones version of Aghion and Tirole’s (1994a) management of innovation

model that motivates our experimental study. The experimental design is intro-

duced in Section 3. Predictions based on Aghion and Tirole’s (1994a) analysis are

derived in Section 4. In Section 5, we report and analyze our experimental re-

sults. We discuss the related literature in Section 6. Our main findings are briefly

summarized in Section 7.

2 The theoretical framework

To motivate our experimental study, in this section we present a stripped-down

(binary investment) version of Aghion and Tirole’s (1994a) management of in-

novation model. There are two risk-neutral parties, a research unit (RU) and a

customer (C).3 The sequence of events is illustrated in Figure 1.

2See in particular Ellingsen and Johannesson (2004a,b) and Charness and Dufwenberg (2006).

3Tirole (1999) calls the management of innovation model simply “the R&D game.” In his

wording, C is called the principal and RU is called the agent. See also Aghion and Tirole

(1994b) for another variant of the model.
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date 0 date 1 date 2

– – |– – – – – – – – – —|– – – – – – – – – |– – – – – – – – – – |– – – – – – —

C chooses C invests E Innovation with Bargaining, default

o ∈ {C,RU} RU invests e probability p(e, E) payoffs depend on o

Figure 1. The sequence of events.

At date 0, the customer can decide between C-ownership (o = C, integra-

tion) and RU -ownership (o = RU , non-integration). While most authors in the

Grossman-Hart-Moore property rights literature assume that the parties agree on

the ownership structure that yields the best investment incentives, Aghion and

Tirole (1994a) assume that RU is cash-constrained, so it cannot make a lump sum

payment to C. As a consequence, the customer will simply choose the ownership

structure that maximizes his own expected profit, regardless of whether or not

another ownership structure might be more effi cient.

At date 1, each party can make an unobservable investment that increases the

probability of making an innovation.4 Specifically, suppose that RU can invest

e ∈ {0, 25} and C can invest E ∈ {0, 25}. The probability of making the innovation

is determined by an additively separable technology, p(e, E) = q(e) + r(E) < 1.

In particular, let us assume that q(0) = r(0) = 0, q(25) = .3, and r(25) = .65.

Finally, if the innovation is made, it can be commercialized at date 2, which

leads to a revenue of V = 200. The parties can bargain about the division of

the revenue. It is a central premise of the Grossman-Hart-Moore property rights

theory that the bargaining outcome will depend on the ownership structure, which

determines the default payoffs that will be attained in the case of disagreement.

4As has been pointed out by Tirole (1999), the model in Aghion and Tirole (1994a) can be

classified as a double moral hazard model, where both parties’effort decisions are unobservable.

As mentioned by Aghion and Tirole (1994a), in their leading case (which corresponds to the

case studied in the present paper) one could alternatively assume that the customer’s decision is

contractible without changing the results.
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In our setup, C-ownership means that when no agreement is reached, then the

customer is free to commercialize the innovation, so the date-2 default payoffs are

200 for C and 0 for RU . In contrast, RU -ownership means that when no agreement

is reached, the innovation cannot be commercialized, so the date-2 default payoffs

are 0 for both parties.5 In the Grossman-Hart-Moore property rights theory it is

usually assumed that the outcome of the negotiations is given by the regular Nash

bargaining solution, where the default payoffs constitute the threatpoint. Hence,

at date 2 each party gets its default payoff plus half of the gains from trade (i.e.,

V minus both parties’default payoffs). In the case of C -ownership, the gains from

trade are 200−200−0 = 0, so the customer’s date-2 profit is 200 and the research

unit’s date-2 profit is 0. In the case of RU -ownership, the gains from trade are

200 − 0 − 0 = 200, so the customer’s and the research unit’s date-2 profits are

0 + 1
2
· 200 = 100 each.6

We can now apply backward induction. Consider C-ownership. RU will always

get 0 at date 2, hence he will not invest at date 1. Thus, the expected profit of

C is 0 if he does not invest and .65 · 200 − 25 = 105 if he invests. Therefore,

under C-ownership only the customer invests. Next, considerRU -ownership. RU’s

expected date-2 profit increases by .3 · 100 = 30 if he invests, while C’s expected

date-2 profit increases by .65 ·100 = 65 if he invests. Thus, both parties will invest

and the expected profit of each party is given by .95 · 100 − 25 = 70. Note that

investments by both parties are effi cient, so at date 0 it would be desirable to

5Aghion and Tirole (1994a) thus assume that the customer is indispensable in Hart and

Moore’s (1990) wording; i.e., RU cannot make use of the innovation himself and there are no

other potential users.

6While most papers in the Grossman-Hart-Moore property rights theory apply the split-the-

difference rule, Chiu (1998) and DeMeza and Lockwood (1998) have applied the deal-me-out

solution, according to which each party gets half of the date-2 surplus, except when a party’s

default payoff would be larger (this party then gets its default payoff and the other party gets

the date-2 surplus minus the first party’s default payoff). In our setup, both bargaining solutions

lead to the same results.
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specify RU -ownership. However, the expected profit of the customer is 105 under

C-ownership, while it is only 70 under RU -ownership. Since the cash-constrained

research unit cannot compensate the customer for relinquishing ownership, at date

0 the customer will choose C-ownership.

Aghion and Tirole (1994a) point out that the customer would also choose C-

ownership if the research unit promised that in the case of RU -ownership it would

agree to leave a larger fraction of the date-2 revenue to the customer. Such a

promise would not be credible, because once the bargaining stage has been reached,

the division of the date-2 surplus depends only on the parties’default payoffs and

on their bargaining powers.7

3 Experimental design

Overall, our experiment consists of six treatments. In each treatment, half of the

participants in each session were randomly assigned to the role of RU and the

others to the role of C. Each treatment was run in three sessions with either 30 or

32 participants. No subject was allowed to participate in more than one session.

In total, 566 subjects participated in the experiment. All subjects were students of

the University of Cologne from a wide variety of fields of study.8 All interactions

were anonymous; i.e., no subject knew the identity of its partner.

Each session consisted of only one round; i.e., there were no repetitions and

this was known to the subjects.9 This design allows us to generate a large number

7In particular, in a Rubinstein (1982) alternating offers game, the date-2 bargaining powers

depend on the parties’ time preferences. If the time interval between offers goes to zero and

both parties are equally patient, then they have equal bargaining powers, as it is assumed in the

regular Nash bargaining solution (cf. Muthoo, 1999).

8The computerized experiment was programmed and conducted with zTree (Fischbacher,

2007) and subjects were recruited using ORSEE (Greiner, 2004).

9Note that like most contributions to the property rights approach, Aghion and Tirole’s

(1994a) model studies a one-shot interaction. In an experiment with many rounds, repeated

game effects might be triggered even when a random matching protocol is used (see e.g. the
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of independent observations and it gives the participants appreciable monetary

incentives to take their decisions seriously. The one-shot design is also a feature

that our experiment has in common with several other papers studying the ef-

fects of communication (e.g. Ellingsen and Johannesson, 2004a,b; Charness and

Dufwenberg, 2006).10

At the beginning of each session, written instructions were handed out to each

subject.11 In the instructions of the experiment, the players were called A and B

(instead of RU and C). Before the experiment started, each subject had to answer

several comprehension questions. A session lasted between 45 and 75 minutes. We

made use of the experimental currency unit ECU. At the end of each session,

the players’payoffs were converted into euros (6 ECU = 1 euro). The minimum,

median, maximum, and average profits made in the experiment were 4.17, 20.83,

37.50, and 20.34 euros, respectively.12

3.1 Exogenous ownership structures

The main part of our experiment consists of four treatments in which the ownership

structure is exogenously fixed. Employing a 2x2 design, these four treatments

allow us to study the effects of ownership and communication. In each treatment,

there are two stages. The first stage corresponds to date 1 and the second stage

corresponds to date 2 in the theoretical framework.

C -ownership (no communication) treatment Cnc. In the first stage, RU and C

discussion in Hoffman et al., 1994). In repeated games where reputation matters, the predictions

of the property rights approach differ markedly from the usually studied one-shot setting (see

Halonen, 2002, and Halonen-Akatwijuka and Pafilis, 2013).

10In a design with many rounds, when random matching is used and communication is possible,

the players could recognize their trading partner from earlier interactions. When a perfect

stranger matching protocol is used, only very few rounds can be implemented if we want to

ensure a reasonable number of independent observations.

11The instructions for all treatments are in the Supplementary Material.

12These numbers include a 50 ECU show-up fee.
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simultaneously decide whether or not to invest 25 ECU. A player cannot observe

the decision of the other player. Then the computer decides randomly whether or

not an innovation is made. The probability of an innovation is 95% if both players

invested, 65% if only C invested, 30% if only RU invested, and 0% otherwise. If

no innovation is made, the experiment is over and a player’s profit is -25 ECU if he

invested and 0 ECU otherwise. If an innovation was made, the second stage takes

place, in which the innovation can be commercialized by C, yielding a revenue

of 200 ECU. C and RU play an alternating offers bargaining game in order to

divide the revenue. Specifically, one player is randomly drawn to make an offer

X ∈ {0, 1, ..., 200}. If the other player accepts the offer, the experiment is over

and RU’s profit is X ECU (minus 25 ECU if he invested), while C’s profit is 200

ECU - X ECU (minus 25 ECU if he invested). If the other player rejects, he can

either make a counteroffer (so the negotiations continue analogously) or break off

the negotiations. In the latter case, the experiment is over. Since C is the owner,

he can commercialize the innovation without RU’s consent, so RU’s profit is 0

ECU (minus 25 ECU if he invested) and C’s profit is 200 ECU (minus 25 ECU if

he invested).

RU -ownership (no communication) treatment RUnc. This treatment is identical

to the treatment Cnc with the sole exception that if in the second stage the nego-

tiations are broken off, then C cannot commercialize the innovation, because he

would need the consent of RU , who is the owner. Hence, if the negotiations are

broken offRU’s profit is 0 ECU (minus 25 ECU if he invested) and C’s profit is 0

ECU (minus 25 ECU if he invested).

C -ownership treatment with communication Cc. This treatment is identical to the

treatment Cnc, except that we allow for communication. Specifically, the parties

can alternately send each other free-form text messages before the first stage begins

(the player who can send the first message is randomly drawn).13 Moreover, also

13A text message could contain up to 500 characters. The participants were not allowed to

reveal their identity through the messages.
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in the negotiation stage a player can always add a free-form text message to his

offer.14

RU -ownership treatment with communication RUc. This treatment is identical to

the treatment RUnc, except that we allow for communication (in the same way as

in treatment Cc).

3.2 Endogenous ownership structures

In the second part of our experiment, we allow the customer to choose the owner-

ship structure. We again compare a treatment without communication to a treat-

ment with communication. Each treatment consist of three stages (corresponding

to dates 0, 1, and 2 in the theoretical framework).

Endogenous ownership (no communication) treatment Endnc. In the first stage,

C decides between C-ownership and RU -ownership. The following two stages are

identical to the treatment Cnc in the case of C-ownership and to the treatment

RUnc in the case of RU -ownership.

Endogenous ownership treatment with communication Endc. This treatment is

identical to the treatment Endnc, except that we allow for communication. The

players can alternately send each other free-form text messages before C chooses

an ownership structure (the player who can send the first message is randomly

drawn). Moreover, in the negotiation stage a player can always add a free-form

text message to his offer.

14Note that we allow for communication with free-form text messages in both stages in order

to give communication a maximum chance of being effective.
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4 Predictions

4.1 Exogenous ownership structures

According to standard contract theory, the predictions are very clear. Under C-

ownership, in the date-2 negotiations C gets the full value of the innovation (200)

while RU gets nothing. Hence, only C invests and the expected profits are 105 for

C and 0 for RU . Under RU -ownership, in the date-2 negotiations each party gets

100. Thus, both parties invest and each party’s expected profit is 70. Since words

alone do not change the parties’payoff functions, these results hold regardless of

whether or not there is communication.

As is known from many laboratory experiments, subjects sometimes make mis-

takes and they may be guided by motives different from expected profit maximiza-

tion. Hence, we do not expect the point predictions to be borne out by the data.

Yet, we want to explore whether the predictions of the Aghion-Tirole model hold

qualitatively; i.e., whether the treatment variations lead to the predicted changes

in the subjects’behavior. Given that the Aghion-Tirole model has not been tested

in a laboratory experiment before, we think it is a reasonable first step to base

our hypotheses on their analysis, even though plausible behavioral considerations

(which, however, may be diffi cult to quantify before seeing the data) might lead

to other hypotheses.

The crucial point of the Grossman-Hart-Moore property rights approach and

hence of Aghion and Tirole’s (1994a) specific application is that ownership matters.

Specifically, while the date-2 bargaining process does not depend on the ownership

structure, ownership does influence the bargaining outcome because it determines

the parties’date-2 default payoffs.15

Hypothesis 1. Ownership matters for the division of the date-2 surplus.

(i) RU’s date-2 profit is larger in RUnc than in Cnc.

15Hart (1995, p. 39) emphasizes that in the property rights theory the bargaining process is

assumed to be independent of the ownership structure.
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(ii) RU’s date-2 profit is larger in RUc than in Cc.

Note that if the parties wished to do so, they could attain the same division

of the date-2 surplus regardless of the ownership structure, since the latter only

specifies what happens if they do not reach an agreement. Therefore, if the subjects

were only interested in achieving a fair outcome, the division of the date-2 surplus

should not depend on the ownership structure.16 In contrast, if Hypothesis 1 is

supported by the data, then there is evidence for suffi ciently selfish behavior such

that the main premise of the property rights approach holds.17

Next, we want to investigate whether RU anticipates that the division of the

date-2 surplus depends on the ownership structure, such that RU’s investment

decision varies depending on who is the owner. Recall that C always has a very

strong incentive to invest regardless of the ownership structure, so we focus on

RU’s investment decision.

Hypothesis 2. Ownership matters for RU’s investment decision.

(i) RU invests more frequently in RUnc than in Cnc.

(ii) RU invests more frequently in RUc than in Cc.

Note that Hypothesis 2 is more demanding than Hypothesis 1, because it re-

quires that RU preforms a backward induction task. If the data support Hypoth-

esis 2, then this will be important evidence in favor of the Grossman-Hart-Moore

property rights approach.

Next, we want to test a prediction that is central to Aghion and Tirole’s (1994a)

application of the property rights theory. Since in their model RU has no cash, it

16On the role of fairness considerations in economic experiments, see e.g. Fehr and Schmidt

(2006).

17In Hypothesis 1 we focus on RU’s date-2 profit, because we will be interested in RU’s date-1

investment incentives. We will also report about C’s date-2 profit. Note that if an innovation

was made, under C-ownership the parties’date-2 profits must always add up to 200, while under

RU -ownership both parties’date-2 profits can be zero (which happens when no agreement is

reached).
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is decisive under which ownership structure party C is better off.

Hypothesis 3. C makes a larger overall profit if he is the owner.

(i) C’s profit is larger in Cnc than in RUnc.

(ii) C’s profit is larger in Cc than in RUc.

Thus, while we expect more investment under RU -ownership, according to

Hypothesis 3 we expect that the customer will be better off under C-ownership.

Hypotheses 1, 2, and 3 capture the central implications of Aghion and Tirole’s

(1994a) analysis.

Our final hypothesis with regard to the first part of the experiment concerns

the implications of communication. Recall that whether or not communication is

allowed does not play a role in standard theory.

Hypothesis 4. Communication has no effect for a given ownership structure. In

particular, RU’s date-2 profit, RU’s investment decision, and C’s overall profit

differ neither between Cnc and Cc nor between RUnc and RUc.

Yet, in the behavioral and experimental economics literature it has been argued

that communication may solve incentive problems since people care for honesty

and promise-keeping,18 which might imply a violation of Hypothesis 4.

4.2 Endogenous ownership structures

According to the standard contract-theoretic analysis, the customer will opt for

C-ownership at date 0, since his expected profit is larger under C-ownership (105)

than under RU -ownership (70). Thus, we expect that the subjects in the role of

C will choose C-ownership in most cases, regardless of whether or not there is

communication.

Hypothesis 5. C’s choice of the ownership structure does not differ between

Endnc and Endc.

18See e.g. Ellingsen and Johannesson (2004a,b) and Charness and Dufwenberg (2006).
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However, if communication is possible and subjects care for honesty and promise-

keeping, they might agree on a division of the date-2 surplus up-front, and the cus-

tomer might choose RU -ownership in order to signal that indeed he does not plan

to hold up the research unit at date 2. In this way a central concern of Aghion

and Tirole’s (1994a) specific application of the property rights theory would be

mitigated.

Note that according to standard theory, once the customer has determined

the ownership structure, the subsequent behavior should be the same as in the

corresponding treatment where the respective ownership structure was exogenously

given.

Hypothesis 6. The endogeneity of the ownership structure does not matter. In

particular, RU’s date-2 profit, RU’s investment, and C’s overall profit do not differ

in any of the following comparisons: Endnc ( o = C) vs. Cnc, Endnc ( o = RU)

vs. RUnc, Endc ( o = C) vs. Cc, and Endc ( o = RU) vs. RUc.

Yet, Hypothesis 6 might be violated due to behavioral forces. For instance, if

C has chosen RU -ownership, then in the negotiations a reciprocal RU might be

willing to give C a larger fraction of the date-2 surplus, because C was nice when

he relinquished the property right to RU .

5 Results

5.1 Exogenous ownership structures

This section presents the results of the first part of our experiment, in which

the ownership structure is exogenously fixed. Table 1 shows the main descriptive

statistics of the four treatments with exogenous ownership structures.

16



Cnc RUnc Cc RUc

RU invests 31/48 = 64.6% 42/48 = 87.5% 38/47 = 80.9% 43/46 = 93.5%

C invests 48/48 = 100% 48/48 = 100% 47/47 = 100% 46/46 = 100%

Mean of RU’s date-2 profit if innovation 57.45 98.36 60.42 95.33

Mean of C’s date-2 profit if innovation 142.55 101.64 139.58 95.98

Mean of RU’s profit 36.52 74.44 37.64 71.96

Mean of C’s profit 105.67 74.52 108.64 70.98

Table 1. Descriptive statistics of the four main treatments. All profits are in ECU.

Note that as expected, RU’s average date-2 profit in case of an innovation

is close to 100 under RU -ownership. Under C-ownership RU’s average date-

2 profit in case of an innovation is around 60, which is much larger than the

standard-theoretic prediction. Thus, fairness concerns seem to play an important

role. However, the differences between C-ownership and RU -ownership are highly

significant, regardless of whether or not there is communication (see Table 2).19

Hence, we have found strong support for both parts of Hypothesis 1.20

Cnc vs. RUnc Cc vs. RUc Cnc vs. Cc RUnc vs. RUc

RU’s investment 0.009 0.069 0.075 0.325

RU’s date-2 profit if innovation 0.000 0.000 0.360 0.879

C’s date-2 profit if innovation 0.000 0.000 0.360 0.423

RU’s profit 0.000 0.000 0.456 0.596

C’s profit 0.000 0.000 0.637 0.574

Table 2. p-values for pairwise comparisons between treatments. The first two columns show

the effects of ownership, while the last two columns show the effects of communication.

19Throughout, all p-values refer to Pearson χ2 tests in the case of binary decisions and to

two-tailed Mann-Whitney U tests in the case of profits.

20Observe that RU’s and C’s date-2 profits always add up to 200, with the exception of

treatment RUc. In the latter treatment, there were two cases in which no agreement was reached

in the negotiations, so the date-2 surplus was lost.
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Figure 2 shows the distributions of RU’s date-2 profit in the four main treat-

ments. Observe that underRU -ownership both players get 100 in the vast majority

of cases. Under C-ownership, the two most frequently observed profits are 0 and

100. Under both ownership structures, the fraction of cases in which RU’s date-2

profit is 100 is larger when communication is possible (yet, Table 2 shows that

RU’s date-2 profits do not differ significantly between the communication treat-

ments and the corresponding no-communication treatments).
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Figure 2. The figure shows for each of the four main treatments the distribution of RU’s date-2

profit when an innovation was made.

Not surprisingly, as can be seen in Table 1, C always decided to invest. In

line with the observation that under C-ownership the outcome of the date-2 ne-

gotiations was more favorable to RU than predicted by standard theory, we find

that under C-ownership RU also invests much more often than predicted. Un-

der RU -ownership we observe somewhat less investments than predicted. Yet,

as hypothesized, it turns out that RU invests significantly more frequently un-

der RU -ownership than under C-ownership, regardless of whether or not there is
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communication. Thus, there is clear support for Hypothesis 2. Observe that the

ownership shift has a stronger effect on RU’s investment incentives in the absence

of communication.

Now let us have a look at the parties’overall profits. Under RU -ownership,

both parties’average profits are close to 70, as predicted. Under C-ownership,

C’s average profit is also close to the theoretical prediction of 105, while RU’s

average profit is larger than the predicted zero profit. Hence, under C-ownership

RU benefits from the additional gains that are generated by the fact that RU

invests more frequently than predicted by standard theory. However, there is

strong support for both parts of Hypothesis 3, according to which C makes a

larger profit under C-ownership than under RU -ownership, regardless of whether

or not there is communication.

Finally, let us investigate the effects of communication in more detail. As can

be seen in Table 2, the division of the date-2 surplus and the players’overall prof-

its do not differ significantly between the communication and no-communication

treatments, regardless of the ownership structure. Furthermore, RU’s investment

also does not differ significantly between RUnc and RUc. These findings are all

in line with Hypothesis 4. Yet, the possibility of communication increases RU’s

investment in the case of C-ownership, which is significant on the 10% level and

thus contradicts Hypothesis 4. Nevertheless, observe that in order to mitigate

the underinvestment problem in Cnc, it is more helpful to change the ownership

structure than to allow for communication.21

The results of the hypotheses tests regarding the first part of our experiment

21Note that in expectation it is profitable for RU to invest if in the negotiations he gets at

least X = 84, since then .3X > 25 holds. It turns out that moving from Cnc to Cc indeed

increased the fraction of cases in which X was at least 84 from 18/44 = 40.9% to 29/45 = 64.4%

(p-value=0.026), even though overall RU’s date-2 profit did not differ significantly between the

two treatments. However, observe that in RUnc the fraction of cases in which X was at least

84 was 42/47 = 89.4%. Hence, reallocating ownership clearly made it more attractive for RU to

invest than allowing for communication.

19



can be summarized as follows.

Result 1. The data are in support of all six predictions made in Hypotheses 1, 2,

and 3, so the main insights of Aghion and Tirole’s (1994a) theory are corroborated.

Moreover, the data are in line with five of the six predictions made in Hypothesis

4. Yet, in contrast to one of the predictions made in Hypothesis 4, communication

increases RU’s investment in the case of C-ownership.

5.2 Endogenous ownership structures

In this section we report the results of the second part of our experiment, in which

the customer endogenously chooses the ownership structure at date 0. Table 3

shows the main descriptive statistics of the two treatments.

Endnc Endc

Ownership structure chosen by C o = C o = RU o = C o = RU

40/47 = 85.1% 7/47 = 14.9% 32/47 = 68.1% 15/47 = 31.9%

RU invests 26/40 = 65.0% 6/7 = 85.7% 22/32 = 68.8% 14/15 = 93.3%

C invests 40/40 = 100% 7/7 = 100% 32/32 = 100% 15/15 = 100%

Mean of RU’s date-2 profit if innovation 47.49 97.00 53.14 98.33

Mean of C’s date-2 profit if innovation 152.51 103.00 146.86 101.67

Mean of RU’s profit 27.68 61.71 30.97 75.00

Mean of C’s profit 116.08 63.29 108.09 76.67

Table 3. Descriptive statistics of the treatments with endogenous ownership structures. All

profits are in ECU.

Observe that as predicted, in most cases C-ownership was chosen by the cus-

tomer. Yet, the fraction of the cases in which the customer chose RU -ownership

is significantly larger in Endc than in Endnc (p-value = 0.051). Thus, contra-

dicting Hypothesis 5, the customer is more willing to relinquish ownership when
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communication is possible.22

Endnc (o = C) Endnc (o = RU) Endc (o = C) Endc (o = RU)

vs. Cnc vs. RUnc vs. Cc vs. RUc

RU’s investment 0.968 0.895 0.217 0.984

RU’s date-2 profit if innovation 0.432 0.342 0.570 0.689

C’s date-2 profit if innovation 0.432 0.342 0.570 0.648

RU’s profit 0.354 0.086 0.516 0.541

C’s profit 0.440 0.797 0.910 0.648

Table 4. p-values for pairwise comparisons between treatments. The table shows the effects of

ownership endogeneity.

Next, let us compare the subjects’behavior in the endogenous ownership treat-

ments given a chosen ownership structure with the subjects’behavior when this

ownership structure was exogenously fixed. As can be seen in Tables 3 and 4, there

are no significant differences, regardless of whether or not there is communication.

Thus, the data are clearly in line with Hypothesis 6. Once an ownership structure

has been chosen, the subjects behave as in the respective exogenous ownership

treatment. This fact is also illustrated in Figure 3, which depicts the distributions

of RU’s date-2 profits in the endogenous ownership treatments.

22However, given that C-ownership (resp., RU -ownership) has been chosen, RU’s date-2 profit,

RU’s investment, and C’s overall profit do not differ significantly between Endnc and Endc.
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Figure 3. The figure shows for each of the two treatments with endogenous ownership structures

the distribution of RU’s date-2 profit when an innovation was made, contingent on the chosen

ownership structure.

The results of the hypotheses tests regarding the second part of our experiment

can be summarized as follows.

Result 2. The data are in line with all twelve predictions made in Hypothesis 6.

Yet, in contrast to the prediction made in Hypothesis 5, communication increases

the fraction of cases in which the customer chooses RU-ownership.

Hence, communication can mitigate an important problem identified by Aghion

and Tirole’s (1994a) application of the property rights theory. However, even when

communication is possible, C-ownership is chosen in more than two thirds of the

cases, so Aghion and Tirole’s (1994a) concern remains relevant.

6 Related literature

Contract-theoretic models are notoriously diffi cult to test using field data, because

if the relevant variables could be verified by researchers, then the parties could
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contract on these variables, so there would be no contract-theoretic problem in

the first place. For this reason, as has recently also been pointed out by Huck et

al. (2011), testing hypotheses in laboratory experiments is a particularly valuable

approach in the context of contract-theoretic problems.

To the best of our knowledge, Aghion and Tirole’s (1994a) management of

innovation theory has not been tested in a laboratory experiment so far. How-

ever, recall that Aghion and Tirole’s (1994a) model builds on the property rights

approach that was developed by Grossman and Hart (1986) and Hart and Moore

(1990). Given the importance of the Grossman-Hart-Moore approach in many

fields of economics,23 surprisingly few attempts have been made to test their the-

ory in the laboratory.

In an early contribution, Hackett (1993) has experimentally studied a hold-

up problem in which a party may underinvest because in future negotiations it

does not get the full returns of its investment. It turns out that the ex post

surplus is split more evenly than suggested by standard theory, and in line with

this observation the underinvestment problem is less severe. These results can

be explained by fairness concerns (cf. Fehr and Schmidt, 2006).24 Ellingsen and

Johannesson (2004a,b) have conducted the first experiments on hold-up problems

in which communication and no-communication treatments are compared. They

find that communication is very helpful to mitigate the underinvestment problem.

Charness and Dufwenberg (2006) find that free-form communication can be help-

ful even when investments are unobservable. When subjects keep their promises

because they feel guilty when they let their trading partner down, then communi-

cation can help to alleviate moral hazard problems. However, these papers do not

explore the role that property rights might play in mitigating the underinvestment

23For instance, the Grossman-Hart-Moore property rights theory has been applied in fields as

diverse as corporate finance, organization economics, international trade, industrial economics,

privatization theory, and political economy (see e.g. Aghion et al., 2016).

24See also Morita and Servátka (2013), who show that creating group identity can mitigate

the hold-up problem.
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problem.25

Sonnemans et al. (2001) and Erlei and Siemer (2014) consider Grossman-Hart-

Moore variants in order to explore the impact of different bargaining games that

are played ex post. They consider settings in which the split-the-difference-rule

(where the default payoffs constitute the threatpoint of the Nash bargaining solu-

tion) and the deal-me-out-solution (where the default payoffs are outside options,

i.e. constraints on the bargaining set) lead to different bargaining outcomes.26 In

contrast, following Aghion and Tirole (1994a), we consider a setup in which it does

not matter whether the default payoffs are treated as threatpoints or as outside

options. Fehr et al. (2008) confirm that a party’s incentives to invest are affected

by the way in which the investment’s return will be divided ex post. However,

they do not model ownership explicitly as it is done in the Grossman-Hart-Moore

theory, where ownership affects the default payoffs in the ex post negotiations. In

Fehr et al. (2008) there are no negotiations ex post; instead, the parties choose ex

ante between different divisions of the ex post surplus.27 The focus of their paper

is on testing the implications of inequity aversion. Dufwenberg et al. (2013) report

about an experiment designed to test the implications of negative reciprocity. They

model ex post negotiations as a take-it-or-leave-it offer and show that ownership

(determining the payoffs that are attained when the responder rejects the offer)

may have an influence on a prior investment decision by the responder, because

25Note that starting with Hart and Moore (1988), many contract theorists have studied hold-

up models in which the ex post decisions are contractible ex ante. See Hoppe and Schmitz

(2011) for the first experiment that studies whether suitably designed contracts (such as option

contracts) can solve the hold-up problem in this case. Contrasting with this literature, in the

Grossman-Hart-Moore theory it is assumed that ex post decisions are non-contractible ex ante.

26See Chiu (1998) and DeMeza and Lockwood (1998) for a theoretical analysis.

27Hence, in their experiment a crucial element of the Grossman-Hart-Moore theory is missing,

namely the idea that ownership confers residual control rights (i.e., in the absence of a contractual

specification, the owner can decide what will happen at date 2 if no agreement will be reached).

See Hart (1995, p. 30 and p. 63) for a discussion of the relationship between control rights and

profit sharing agreements.
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the responder’s ability to punish the proposer for an unfair offer depends on the

ownership structure. While these authors also show that ownership matters, the

game they study is rather different from a typical Grossman-Hart-Moore setting.

7 Conclusion

Overall, our data are in support of the Grossman-Hart-Moore property rights the-

ory and Aghion and Tirole’s (1994a) analysis. The first part of our experiment

shows that a change of the ownership structure has the predicted impact on the

division of the date-2 surplus, the research unit’s investment incentives, and the

customer’s overall profit, regardless of whether or not there is communication.

Moreover, the second part of our experiment shows that indeed most customers

prefer C-ownership, while RU -ownership would lead to more investments by the

research unit. Furthermore, it turns out that subjects’subsequent behavior does

not depend on whether the ownership structure was exogenously given or endoge-

nously chosen by the customer. Taken together, the data are largely in line with

Aghion and Tirole’s (1994a) analysis regarding comparisons between the treat-

ments.

However, there are deviations from standard theory. In particular, under C-

ownership the research unit gets a substantial share of the date-2 surplus and

the research unit invests much more frequently than predicted by standard theory.

Moreover, under C-ownership communication can increase RU’s investment incen-

tives (even though we find that they are still larger when the ownership structure

is changed). Theses observations are in line with earlier findings in the experi-

mental literature on hold-up problems. We also report the novel result that when

the ownership structure is endogenous, communication leads to an increase of the

fraction of cases in which RU -ownership is chosen.

To conclude, our experiment provides clear evidence for the functioning of

the Grossman-Hart-Moore channel through which ownership has an influence on
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the date-2 surplus division and on the date-1 investment decision. Therefore,

Aghion and Tirole’s (1994a) analysis is indeed very useful to organize the data.

While fairness concerns and communication can mitigate the underprovision of

innovative effort, there remains an important role for the suitable allocation of

property rights.28

28Note that following most papers in the property rights literature, Aghion and Tirole (1994a)

assume complete information at date 2. In contrast, Schmitz (2006) and Goldlücke and Schmitz

(2014) have introduced asymmetric information into variants of the Grossman-Hart-Moore setup.

Since asymmetric information might be particularly relevant in an R&D context, in future re-

search it could be interesting to explore whether the conclusions of the property rights theory

can still be corroborated in such a framework.
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Instructions for the C-ownership (no communication) treatment Cnc 
 
Experimental instructions 
 
In this experiment, participants interact within groups of two. You will be randomly assigned to the role of Player A 
or Player B. 
 
The currency used in the experiment is called ECU (“Experimental Currency Unit”). 
 
 
First stage: To invest or not to invest  
 
In the first stage, Player A decides whether he wants to make an investment of 25 ECU. 
 
At the same time, Player B also decides whether he wants to make an investment of 25 ECU. 
 
In case a player makes an investment, he has to incur a cost of 25 ECU. A player does not learn whether the player 
assigned to him has made an investment or not. 
 
Once both players have made their investment decisions, the computer randomly determines whether a good is 
produced (“success”) or not (“failure”). The computer is programmed such that the production is a success with the 
following probabilities: 
  
     95%  if both players have made an investment 
     65%  if only Player B has made an investment 
     30%  if only Player A has made an investment 
     0%    if no player has made an investment 
 
Both players learn whether production was a success or a failure. 
 
If the good was not produced (failure), the second stage will not be reached and the experiment is over. 
In this case, a player’s profit equals 0 ECU if he has not made an investment and –25 ECU if he has made an 
investment. 
 
Second stage: Utilization of the good 
 
If the good was produced (success), Player B, who is the owner of the good, can utilize the good to receive a revenue 
of 200 ECU.  
 
Players A and B can share the revenue of 200 ECU by means of a payment X from Player B to Player A. 
 
Player A and Player B bargain over the amount of X. For this purpose, they can alternately send offers about the 
amount of X to the respective other player. The player to make the first offer is randomly determined.  
 
A player can respond to the other player’s offer in the following ways: (1) Accept the offer. (2) Reject the offer and 
make a counteroffer. (3) Reject the offer and terminate the negotiations.  
 
If a player accepts another player’s offer X, the experiment is over and the players receive the following payments 
from the second stage: 
 
     Player A:  X ECU 
     Player B:  200 ECU - X ECU  
 
 
If a player terminates the negotiation, the experiment is over and the players receive the following payments from the 
second stage:  
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     Player A:  0 ECU 
     Player B:  200 ECU  
 
 
A player’s total profit equals the payment from the second stage if the player has not made an investment, and it 
equals the payment from the second stage minus 25 ECU if the player has made an investment. 
 
 
 
General information:  
 The experiment is only played once and there are no repetitions. Please take your time to   
    carefully consider your course of action. 
 

 In the second stage, only integers between 0 ECU and 200 ECU can be entered as offers for X. 
 
 
 
 
Your payment: 
Please note that the profit from the experiment can be negative. 
Your final balance is calculated as follows: 50 ECU are added to your (possibly negative) profit. The resulting 
amount is converted using a rate of 6 ECU = 1 euro and paid to you in cash. 
 
 
 
Please note: 
Throughout the experiment, all communication is forbidden. Please raise your hand if you have a question. All 
decisions are anonymous, i.e., no participant learns the identity of another participant who has made a particular 
decision. The payment is also conducted anonymously, i.e., no participant learns the payment of another participant. 
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Instructions for the RU-ownership (no communication) treatment RUnc 
 
Experimental instructions 
 
In this experiment, participants interact within groups of two. You will be randomly assigned to the role of Player A 
or Player B. 
 
The currency used in the experiment is called ECU (“Experimental Currency Unit”). 
 
 
First stage: To invest or not to invest  
 
In the first stage, Player A decides whether he wants to make an investment of 25 ECU. 
 
At the same time, Player B also decides whether he wants to make an investment of 25 ECU. 
 
In case a player makes an investment, he has to incur a cost of 25 ECU. A player does not learn whether the player 
assigned to him has made an investment or not. 
 
Once both players have made their investment decisions, the computer randomly determines whether a good is 
produced (“success”) or not (“failure”). The computer is programmed such that the production is a success with the 
following probabilities: 
  
     95%  if both players have made an investment 
     65%  if only Player B has made an investment 
     30%  if only Player A has made an investment 
     0%    if no player has made an investment 
 
Both players learn whether production was a success or a failure. 
 
If the good was not produced (failure), the second stage will not be reached and the experiment is over. 
In this case, a player’s profit equals 0 ECU if he has not made an investment and –25 ECU if he has made an 
investment. 
 
Second stage: Utilization of the good 
 
If the good was produced (success), Player B can utilize the good to receive a revenue of 200 ECU. For the 
utilization to take place, Player B needs the consent of Player A, who is the owner of the good. 
 
Players A and B can share the revenue of 200 ECU by means of a payment X from Player B to Player A. 
 
Player A and Player B bargain over the amount of X. For this purpose, they can alternately send offers about the 
amount of X to the respective other player. The player to make the first offer is randomly determined.  
 
A player can respond to the other player’s offer in the following ways: (1) Accept the offer. (2) Reject the offer and 
make a counteroffer. (3) Reject the offer and terminate the negotiations.  
 
If a player accepts another player’s offer X, the experiment is over and the players receive the following payments 
from the second stage: 
 
     Player A:  X ECU 
     Player B:  200 ECU - X ECU  
 
 
If a player terminates the negotiation, the experiment is over and the players receive the following payments from the 
second stage:  
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     Player A:  0 ECU 
     Player B:  0 ECU  
 
 
A player’s total profit equals the payment from the second stage if the player has not made an investment, and it 
equals the payment from the second stage minus 25 ECU if the player has made an investment. 
 
 
 
General information:  
 The experiment is only played once and there are no repetitions. Please take your time to   
    carefully consider your course of action. 
 

 In the second stage, only integers between 0 ECU and 200 ECU can be entered as offers for X. 
 
 
 
 
 
Your payment: 
Please note that the profit from the experiment can be negative. 
Your final balance is calculated as follows: 50 ECU are added to your (possibly negative) profit. The resulting 
amount is converted using a rate of 6 ECU = 1 euro and paid to you in cash. 
 
 
 
Please note: 
Throughout the experiment, all communication is forbidden. Please raise your hand if you have a question. All 
decisions are anonymous, i.e., no participant learns the identity of another participant who has made a particular 
decision. The payment is also conducted anonymously, i.e., no participant learns the payment of another participant. 
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Instructions for the C-ownership treatment with communication Cc 

 
Experimental instructions 
 
In this experiment, participants interact within groups of two. You will be randomly assigned to the role of Player A 
or Player B. 
 
The currency used in the experiment is called ECU (“Experimental Currency Unit”). 
 
Player A and Player B can alternately send text messages to each other before the start of the first stage. The player 
who can send the first message is randomly determined. Each player can terminate the communication phase, which 
will start the first stage. 
 
First stage: To invest or not to invest  
 
In the first stage, Player A decides whether he wants to make an investment of 25 ECU. 
 
At the same time, Player B also decides whether he wants to make an investment of 25 ECU. 
 
In case a player makes an investment, he has to incur a cost of 25 ECU. A player does not learn whether the player 
assigned to him has made an investment or not. 
 
Once both players have made their investment decisions, the computer randomly determines whether a good is 
produced (“success”) or not (“failure”). The computer is programmed such that the production is a success with the 
following probabilities: 
  
     95%  if both players have made an investment 
     65%  if only Player B has made an investment 
     30%  if only Player A has made an investment 
     0%    if no player has made an investment 
 
Both players learn whether production was a success or a failure. 
 
If the good was not produced (failure), the second stage will not be reached and the experiment is over. 
In this case, a player’s profit equals 0 ECU if he has not made an investment and –25 ECU if he has made an 
investment. 
 
Second stage: Utilization of the good 
 
If the good was produced (success), Player B, who is the owner of the good, can utilize the good to receive a revenue 
of 200 ECU.  
 
Players A and B can share the revenue of 200 ECU by means of a payment X from Player B to Player A. 
 
Player A and Player B bargain over the amount of X. For this purpose, they can alternately send offers about the 
amount of X to the respective other player. The player to make the first offer is randomly determined. Each offer can 
be supplemented by a text message. 
 
A player can respond to the other player’s offer in the following ways: (1) Accept the offer. (2) Reject the offer and 
make a counteroffer. (3) Reject the offer and terminate the negotiations.  
 
If a player accepts another player’s offer X, the experiment is over and the players receive the following payments 
from the second stage: 
 
 
     Player A:  X ECU 
     Player B:  200 ECU - X ECU  
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If a player terminates the negotiation, the experiment is over and the players receive the following payments from the 
second stage:  
 
     Player A:  0 ECU 
     Player B:  200 ECU  
 
 
A player’s total profit equals the payment from the second stage if the player has not made an investment, and it 
equals the payment from the second stage minus 25 ECU if the player has made an investment. 
 
 
 
General information:  
 The experiment is only played once and there are no repetitions. Please take your time to   
    carefully consider your course of action. 
 

 In the second stage, only integers between 0 ECU and 200 ECU can be entered as offers for X. 
 

 A text message cannot exceed a length of 500 characters. Hints about your identity     
    (name, cubicle number, clothes and so on) are not allowed. 
 
 
 
Your payment: 
Please note that the profit from the experiment can be negative. 
Your final balance is calculated as follows: 50 ECU are added to your (possibly negative) profit. The resulting 
amount is converted using a rate of 6 ECU = 1 euro and paid to you in cash. 
 
 
 
Please note: 
Throughout the experiment, all communication – except by means of the experimental software – is forbidden. 
Please raise your hand if you have a question. All decisions are anonymous, i.e., no participant learns the identity of 
another participant who has made a particular decision. The payment is also conducted anonymously, i.e., no 
participant learns the payment of another participant. 
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Instructions for the RU-ownership treatment with communication RUc 

 
Experimental instructions 
 
In this experiment, participants interact within groups of two. You will be randomly assigned to the role of Player A 
or Player B. 
 
The currency used in the experiment is called ECU (“Experimental Currency Unit”). 
 
Player A and Player B can alternately send text messages to each other before the start of the first stage. The player 
who can send the first message is randomly determined. Each player can terminate the communication phase, which 
will start the first stage. 
 
First stage: To invest or not to invest  
 
In the first stage, Player A decides whether he wants to make an investment of 25 ECU. 
 
At the same time, Player B also decides whether he wants to make an investment of 25 ECU. 
 
In case a player makes an investment, he has to incur a cost of 25 ECU. A player does not learn whether the player 
assigned to him has made an investment or not. 
 
Once both players have made their investment decisions, the computer randomly determines whether a good is 
produced (“success”) or not (“failure”). The computer is programmed such that the production is a success with the 
following probabilities: 
  
     95%  if both players have made an investment 
     65%  if only Player B has made an investment 
     30%  if only Player A has made an investment 
     0%    if no player has made an investment 
 
Both players learn whether production was a success or a failure. 
 
If the good was not produced (failure), the second stage will not be reached and the experiment is over. 
In this case, a player’s profit equals 0 ECU if he has not made an investment and –25 ECU if he has made an 
investment. 
 
Second stage: Utilization of the good 
 
If the good was produced (success), Player B can utilize the good to receive a revenue of 200 ECU. For the 
utilization to take place, Player B needs the consent of Player A, who is the owner of the good. 
 
Players A and B can share the revenue of 200 ECU by means of a payment X from Player B to Player A. 
 
Player A and Player B bargain over the amount of X. For this purpose, they can alternately send offers about the 
amount of X to the respective other player. The player to make the first offer is randomly determined. Each offer can 
be supplemented by a text message. 
 
A player can respond to the other player’s offer in the following ways: (1) Accept the offer. (2) Reject the offer and 
make a counteroffer. (3) Reject the offer and terminate the negotiations.  
 
If a player accepts another player’s offer X, the experiment is over and the players receive the following payments 
from the second stage: 
 
 
     Player A:  X ECU 
     Player B:  200 ECU - X ECU  



 ix

 
If a player terminates the negotiation, the experiment is over and the players receive the following payments from the 
second stage:  
 
     Player A:  0 ECU 
     Player B:  0 ECU  
 
 
A player’s total profit equals the payment from the second stage if the player has not made an investment, and it 
equals the payment from the second stage minus 25 ECU if the player has made an investment. 
 
 
 
General information:  
 The experiment is only played once and there are no repetitions. Please take your time to   
    carefully consider your course of action. 
 

 In the second stage, only integers between 0 ECU and 200 ECU can be entered as offers for X. 
 

 A text message cannot exceed a length of 500 characters. Hints about your identity     
    (name, cubicle number, clothes and so on) are not allowed. 
 
 
 
Your payment: 
Please note that the profit from the experiment can be negative. 
Your final balance is calculated as follows: 50 ECU are added to your (possibly negative) profit. The resulting 
amount is converted using a rate of 6 ECU = 1 euro and paid to you in cash. 
 
 
 
Please note: 
Throughout the experiment, all communication – except by means of the experimental software – is forbidden. 
Please raise your hand if you have a question. All decisions are anonymous, i.e., no participant learns the identity of 
another participant who has made a particular decision. The payment is also conducted anonymously, i.e., no 
participant learns the payment of another participant. 
 
  



 x

Instructions for the endogenous ownership (no communication) treatment Endnc 

 
Experimental instructions 
 
In this experiment, participants interact within groups of two. You will be randomly assigned to the role of Player A 
or Player B. 
 
The currency used in the experiment is called ECU (“Experimental Currency Unit”). 

 
First stage: Player B chooses ownership structure 
 
Player B decides in the first stage who is going to be the owner of the good that can be produced in the second stage. 
 
Hence, Player B decides between the alternatives “Player A is owner” and “Player B is owner”. Player A then 
learns Player B’s decision. 

 
Second stage: To invest or not to invest  
 
In the second stage, Player A decides whether he wants to make an investment of 25 ECU. 
 
At the same time, Player B also decides whether he wants to make an investment of 25 ECU. 
 
In case a player makes an investment, he has to incur a cost of 25 ECU. A player does not learn whether the player 
assigned to him has made an investment or not. 
 
Once both players have made their investment decisions, the computer randomly determines whether a good is 
produced (“success”) or not (“failure”). The computer is programmed such that the production is a success with the 
following probabilities: 
  
     95%  if both players have made an investment 
     65%  if only Player B has made an investment 
     30%  if only Player A has made an investment 
     0%    if no player has made an investment 
 
Both players learn whether production was a success or a failure. 
 
If the good was not produced (failure), the second stage will not be reached and the experiment is over. 
In this case, a player’s profit equals 0 ECU if he has not made an investment and –25 ECU if he has made an 
investment. 

 
Third stage: Utilization of the good 
 
If the good was produced (success), Player B can utilize the good to receive a revenue of 200 ECU. For the 
utilization to take place, Player B either needs to be the owner of the good, or he needs the consent of Player A if 
Player A is the owner.  
 
Players A and B can share the revenue of 200 ECU by means of a payment X from Player B to Player A. 
 
Player A and Player B bargain over the amount of X. For this purpose, they can alternately send offers about the 
amount of X to the respective other player. The player to make the first offer is randomly determined. 
 
A player can respond to the other player’s offer in the following ways: (1) Accept the offer. (2) Reject the offer and 
make a counteroffer. (3) Reject the offer and terminate the negotiations.  
 
If a player accepts another player’s offer X, the experiment is over and the players receive the following payments 
from the third stage: 
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     Player A:  X ECU 
     Player B:  200 ECU - X ECU  
 
 
If a player terminates the negotiation, the experiment is over and the players receive the following payments from the 
third stage:  
 
     If Player A is the owner: 
     Player A:  0 ECU 
     Player B:  0 ECU  
 
     If Player B is the owner: 
     Player A:  0 ECU 
     Player B:  200 ECU  
 
 
A player’s total profit equals the payment from the third stage if the player has not made an investment, and it equals 
the payment from the third stage minus 25 ECU if the player has made an investment. 
 
 
 
General information:  
 The experiment is only played once and there are no repetitions. Please take your time to   
    carefully consider your course of action. 
 

 In the third stage, only integers between 0 ECU and 200 ECU can be entered as offers for X. 
 
 
 
 
Your payment: 
Please note that the profit from the experiment can be negative. 
Your final balance is calculated as follows: 50 ECU are added to your (possibly negative) profit. The resulting 
amount is converted using a rate of 6 ECU = 1 euro and paid to you in cash. 
 
 
 
Please note: 
Throughout the experiment, all communication is forbidden. Please raise your hand if you have a question. All 
decisions are anonymous, i.e., no participant learns the identity of another participant who has made a particular 
decision. The payment is also conducted anonymously, i.e., no participant learns the payment of another participant. 
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Instructions for the endogenous ownership treatment with communication Endc 

 
Experimental instructions 
 
In this experiment, participants interact within groups of two. You will be randomly assigned to the role of Player A 
or Player B. 
 
The currency used in the experiment is called ECU (“Experimental Currency Unit”). 

 
First stage: Player B chooses ownership structure 
 
Player B decides in the first stage who is going to be the owner of the good that can be produced in the second stage. 
 
Hence, Player B decides between the alternatives “Player A is owner” and “Player B is owner”. Player A then 
learns Player B’s decision. 
 
Player A and Player B can alternately send text messages to each other before Player B makes his decision. The 
player who can send the first message is randomly determined. Each player can terminate the communication phase. 
After that, Player B makes his decision for one of the alternatives. 

 
Second stage: To invest or not to invest  
 
In the second stage, Player A decides whether he wants to make an investment of 25 ECU. 
 
At the same time, Player B also decides whether he wants to make an investment of 25 ECU. 
 
In case a player makes an investment, he has to incur a cost of 25 ECU. A player does not learn whether the player 
assigned to him has made an investment or not. 
 
Once both players have made their investment decisions, the computer randomly determines whether a good is 
produced (“success”) or not (“failure”). The computer is programmed such that the production is a success with the 
following probabilities: 
  
     95%  if both players have made an investment 
     65%  if only Player B has made an investment 
     30%  if only Player A has made an investment 
     0%    if no player has made an investment 
 
Both players learn whether production was a success or a failure. 
 
If the good was not produced (failure), the second stage will not be reached and the experiment is over. 
In this case, a player’s profit equals 0 ECU if he has not made an investment and –25 ECU if he has made an 
investment. 

 
Third stage: Utilization of the good 
 
If the good was produced (success), Player B can utilize the good to receive a revenue of 200 ECU. For the 
utilization to take place, Player B either needs to be the owner of the good, or he needs the consent of Player A if 
Player A is the owner.  
 
Players A and B can share the revenue of 200 ECU by means of a payment X from Player B to Player A. 
 
Player A and Player B bargain over the amount of X. For this purpose, they can alternately send offers about the 
amount of X to the respective other player. The player to make the first offer is randomly determined. Each offer can 
be supplemented by a text message. 
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A player can respond to the other player’s offer in the following ways: (1) Accept the offer. (2) Reject the offer and 
make a counteroffer. (3) Reject the offer and terminate the negotiations.  
 
If a player accepts another player’s offer X, the experiment is over and the players receive the following payments 
from the third stage: 
 
     Player A:  X ECU 
     Player B:  200 ECU - X ECU  
 
 
If a player terminates the negotiation, the experiment is over and the players receive the following payments from the 
third stage:  
 
     If Player A is the owner: 
     Player A:  0 ECU 
     Player B:  0 ECU  
 
     If Player B is the owner: 
     Player A:  0 ECU 
     Player B:  200 ECU  
 
 
A player’s total profit equals the payment from the third stage if the player has not made an investment, and it equals 
the payment from the third stage minus 25 ECU if the player has made an investment. 
 
 
 
General information:  
 The experiment is only played once and there are no repetitions. Please take your time to   
    carefully consider your course of action. 
 

 In the third stage, only integers between 0 ECU and 200 ECU can be entered as offers for X. 
 

 A text message cannot exceed a length of 500 characters. Hints about your identity     
    (name, cubicle number, clothes and so on) are not allowed. 
 
 
 
Your payment: 
Please note that the profit from the experiment can be negative. 
Your final balance is calculated as follows: 50 ECU are added to your (possibly negative) profit. The resulting 
amount is converted using a rate of 6 ECU = 1 euro and paid to you in cash. 
 
 
 
Please note: 
Throughout the experiment, all communication – except by means of the experimental software – is forbidden. 
Please raise your hand if you have a question. All decisions are anonymous, i.e., no participant learns the identity of 
another participant who has made a particular decision. The payment is also conducted anonymously, i.e., no 
participant learns the payment of another participant. 
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