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Abstract

In business-to-business contract markets, oligopolistic suppliers often exhibit stable 
pricing patterns and low customer switching rates that cannot be explained by explicit 
coordination. This paper investigates how market characteristics enable tacit collu-
sion through customer-specific mutual forbearance, where competitors implicitly treat 
individual customers as separate market spheres, each served through individualized 
contracts.

We use a controlled laboratory experiment based on a dynamic Bertrand oligopoly 
with three suppliers and ten distinct customers across 17 trading periods. The design 
systematically varies two conditions: whether suppliers receive ex-post information 
on competitors’ transaction prices and customer relationships, and whether they can 
set individualized prices per customer. Customer decisions are simulated algorithmi-
cally to focus on supplier strategies and reduce variance. The experiment thus isolates 
the combined effect of price differentiation and information transparency on pricing 
under switching costs.

Our results demonstrate that when ex-post information and price differentiation coin-
cide, suppliers develop implicit “customer ownership” understandings without explicit 
communication. We show that this combination significantly reduces customer-sup-
plier switching and leads to higher offer and transaction prices compared to markets 
where either factor is absent. Additionally, suppliers engage in less aggressive poaching 
behavior when both information transparency and pricing flexibility are present.

These results confirm that information transparency enables suppliers to monitor 
customer boundaries and credibly threaten retaliation, while customer-specific pric-
ing provides the mechanism for targeted punishment of boundary violations. Further, 
the findings provide managers in B2B sectors with actionable tools for strategic 
coordination.
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INTRODUCTION

 Oligopolistic suppliers in business-to-business contract markets fre-
quently exhibit stable pricing patterns and remarkably low custom-
er turnover despite the absence of explicit agreements (Anderson & 
Narus, 2004). This phenomenon – often labeled mutual forbearance 
(Bernheim & Whinston, 1990; Feinberg, 1984; Phillips & Mason, 
1992) – emerges when firms implicitly recognize individual customers 
as virtually exclusive market spheres (Boeker et al., 1997; Bernheim 
& Whinston, 1990; Karnani & Wernerfelt, 1985) and refrain from ag-
gressive undercutting to avoid retaliatory losses. Notable evidence ap-
pears in the chemical industry, where dominant producers negotiate 
individualized contracts for commoditized products while maintain-
ing persistent margins (Gilbert & Lieberman, 1987).
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Such markets exhibit fundamental characteristics that enable tacit coordination: oligopolistic structure 
with few suppliers holding considerable market shares; limited distinct customers purchasing the ma-
jority of volume; customer-specific price negotiation through individual contracts (Anderson & Narus, 
2004); switching costs enabling the emergence of quasi-independent submarkets at the customer level 
(Chen, 1997; Fudenberg & Tirole, 2000; Pazgal & Soberman, 2008; Schmalensee & Willig, 1989; Carlton 
& Perloff, 2015); and suppliers’ ability to monitor rival transaction relationships and prices. Together, 
these features foster an environment where implicit “customer ownership” norms develop, as suppliers 
calculate that long-term losses from retaliatory responses outweigh short-term gains from poaching 
rivals’ clients. Our interest lies in exploring which of these characteristics facilitates cooperative behav-
ioral patterns that reduce competitive intensity.

To systematically interpret these market patterns, this study integrates core concepts from industrial 
organization and B2B marketing, focusing on how fundamental market structures foster or inhibit tacit 
coordination among suppliers. Building on both industrial organization theory and B2B marketing 
research, this study conceptualizes contract markets as systems of individualized customer segments 
within complex oligopolistic structures (Schmalensee & Willig, 1989; Carlton & Perloff, 2015; Anderson 
& Narus, 2004). 

These analytical foundations are complemented by empirical and theoretical work on the specific market 
factors that shape oligopolistic competition, including supplier numbers (Dolbear et al., 1968; Fouraker 
& Siegel, 1963), capacity structure (Brown-Kruse et al., 1994), cost structure (Stoecker, 1980), switching 
costs (Klemperer, 1995; Fourberg, 2023; Umezawa & Yamakawa, 2025), information effects (Dolbear et 
al., 1968; Fouraker & Siegel, 1963), and price differentiation (Fudenberg & Villas-Boas, 2006).

Looking at the five fundamental market characteristics described above and considering that the num-
ber of suppliers and customers, as well as switching costs, are usually given in a market, we primarily 
focused on the effect of information and price differentiation.

1. LITERATURE REVIEW

Theoretical studies on information effects have 
produced inconclusive results. Stigler (1964) ar-
gued that information facilitates collusion by en-
abling detection and punishment of secret price-
cutting, while Vega-Redondo (1997) contended 
that information intensifies competition by pro-
viding incentives to imitate superior perform-
ers. Experimental evidence shows no agreement 
(Feinberg & Snyder, 2002; Fouraker & Siegel, 1963; 
Huck et al., 2000). Bertrand market experiments 
suggest either no impact of ex-post information 
on market outcomes (Huck et al., 2000) or facili-
tation of rival monitoring, thereby reducing com-
petitive intensity (Feinberg & Snyder, 2002).

Regarding price differentiation, our paper focuses 
on behavior-based price discrimination – pric-
ing based on customers’ past purchase behavior 
rather than observable exogenous characteristics 
(Fudenberg & Villas-Boas, 2006). While monop-

olists benefit from price discrimination (Corts, 
1998), oligopolistic effects are less clear. Traditional 
third-degree price discrimination studies suggest 
firms may be worse off than with uniform pricing 
(Thisse & Vives, 1988). Studies on behavior-based 
price discrimination largely confirm this view 
(Chen, 1997; Pazgal & Soberman, 2008), though 
Horstmann and Kraemer (2013) found that price 
discrimination can lead to more tacit collusion.

Prior industrial organization research has modeled 
how price discrimination – particularly at the cus-
tomer level – can amplify or dampen competition 
depending on market segmentation and informa-
tion structures (Fudenberg & Villas-Boas, 2006; 
Chen, 1997; Pazgal & Soberman, 2008). While most 
theoretical contributions have focused on aggre-
gate outcomes, this paper extends the analysis to 
customer-specific coordination, connecting behav-
ior-based discrimination with mechanisms for tacit 
collusion and mutual forbearance (Horstmann & 
Kraemer, 2013; Schmalensee & Willig, 1989).



334

Problems and Perspectives in Management, Volume 24, Issue 1, 2026

http://dx.doi.org/10.21511/ppm.24(1).2026.23

Recent theoretical advances show that the im-
pact of behavior-based price discrimination 
depends critically on horizontal and vertical 
differentiation and switching costs (Umezawa, 
2022; Umezawa & Yamakawa, 2025). Empirical 
literature underscores that discriminatory pric-
ing adoption is constrained by customer antag-
onism and fairness heuristics, while repeated 
interactions reinforce price tailoring to indi-
vidual purchase histories (Leibbrandt, 2020; 
Brokešová et al., 2014).

When interpreting individual customers un-
der price differentiation as separate markets, 
suppliers gain multimarket contact and there-
fore presence across multiple customer-mar-
kets with extended interdependence (Areeda & 
Turner, 1979).

Edwards (1955) argued that multimarket con-
tact creates incentives to reduce competitive in-
tensity because suppliers account for mutual re-
taliatory power across all markets, adopting less 
aggressive strategies. This mutual forbearance 
hypothesis has been elaborated by Bernheim 
and Whinston (1990), who identified conditions 
determining when multimarket contact leads 
to collusion: non-identical firms, markets, or 
economies of scale violations enable collusion 
through multimarket contact. Empirical re-
search confirms this logic: Dekeyser et al. (2021) 
document that intensive multimarket contact 
among audit firms correlates with higher prices 
and lower rivalry. Importantly, mutual forbear-
ance has also been observed under controlled 
laboratory conditions, further validating the 
robustness of this phenomenon (Feinberg & 
Sherman, 1988).

In summary, prior research provides mixed 
evidence on how information and price differ-
entiation shape pricing behavior. The literature 
suggests that behavior-based price discrimi-
nation and multimarket contact can either in-
tensify or soften rivalry, depending on specific 
market conditions and information structures. 
Building on these insights, the present study 
explores how customer-level price discrimina-
tion and information interact with mechanisms 
of tacit collusion and mutual forbearance in an 
oligopolistic setting.

1.1. Research objective  
and hypotheses

Despite extensive separate literatures on informa-
tion effects and price discrimination, their com-
bined effects have not been analyzed using our 
specific focus. In addition, field studies alone do 
not provide conclusive results.

By illuminating how modern market intelligence 
tools can paradoxically dampen competitive in-
tensity (Nawaz & Wagner, 2025; Bakos, 1998), this 
study offers actionable insights for managers seek-
ing strategic levers in B2B contract markets. We 
extend existing literature by deriving specific in-
sights on how fundamental market characteris-
tics facilitate mutual forbearance and bridge the 
literature on behavior-based price discrimination 
and multimarket contact (Bernheim & Whinston, 
1990; Karnani & Wernerfelt, 1985; Fudenberg & 
Villas-Boas, 2006; Chen, 1997).

Our study focuses on the question of whether in-
formation and price differentiation in combina-
tion give rise to mutual forbearance behavior in 
such a setting, or if the presence of one or the oth-
er separately is sufficient. Furthermore, we aim to 
understand whether potentially successful mutual 
forbearance behavior ultimately leads to superior 
prices.

To answer this research question, we employ a 
controlled laboratory experiment in a dynamic 
Bertrand oligopoly in the presence of switching 
costs. Over 17 periods, participants faced three 
treatment conditions. The three treatments under 
consideration differed with respect to the ability 
of suppliers to price discriminate as well as the ex-
post information available to suppliers.

As previous papers show (Brown-Kruse et al., 
1994), the first periods of an experiment are often 
marked by significant price or margin declines, 
respectively. In this phase, other rules apply than 
once markets have settled. Our hypotheses, for-
mulated below, therefore primarily refer to the sec-
ond half of the game, when prices are already low, 
and margins are small. To avoid circular reason-
ing, the appropriate cut-off point was defined by 
periods rather than certain price/margin thresh-
olds. In more detail, we distinguished between the 
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first and second halves of the game (periods 1–8 
and 9–16). Note that the last period (period 17) 
was excluded from our analysis to avoid the poten-
tial bias of endgame effects.

We hypothesize that mutual forbearance can only 
develop in settled markets where, in addition to 
switching costs, ex-post information on transac-
tion prices and relationships, as well as price dif-
ferentiation, are present. If these market condi-
tions coincide, suppliers can tacitly (therefore not 
per se illegally) coordinate with their rivals, fully 
benefit from the ex-post information available, 
and set prices in a more cooperative way. 

1.2. Mutual forbearance hypotheses

Edwards (1955) pointed out that under multimar-
ket contact, suppliers have an “[…] incentive to 
live and let live, to cultivate a cooperative spirit, 
and to recognize priorities of interest in the hope 
of reciprocal recognition” (p. 335). Therefore, we 
chose to look at customer switching behavior as a 
measure of mutual forbearance behavior. 

Whenever suppliers have established and probably 
marked specific market spheres – in contract mar-
kets, this can be specific, single customers – they 
can establish an implicit ownership understand-
ing of customers in these spheres. Boeker et al. 
(1997) used the word “territory” to describe a type 
of market sphere that is especially geographical-
ly oriented. In essence, we believe that whenever 
suppliers have established implicit customer own-
ership understandings based on diverse customer 
characteristics – which may be geographical, but 
can equally be historical, industrial, relationship-
based, or follow any other distinguishing logic 
without requiring systematic patterns – they are 
reluctant to attack each other’s customer base to 
avoid potential retaliation. This is closely related 
to empirical findings and theory on territorial 
competition and multimarket contact (Karnani & 
Wernerfelt, 1985). These customer-specific market 
spheres can emerge organically based on virtual-
ly any customer attribute or relationship history, 
making each customer relationship a quasi-sepa-
rate submarket regardless of the underlying seg-
mentation logic (Chen, 1997; Fudenberg & Tirole, 
2000; Pazgal & Soberman, 2008; Horstmann & 
Kraemer, 2013). 

Hence, and consequently, the number of customer-
supplier switches should decline as the probability 
that a supplier will attack the customer base of a 
rival also declines. We distinguish between “all” 
supplier switches (in the sense of “any switch”) 
(hypothesis 1) and the so-called “enduring” sup-
plier switches (hypothesis 2) of the customer. The 
latter operationalization considers that a customer 
might be lost in one period but re-gained in the 
following period, for example, due to a supplier re-
action (such a situation would not be considered 
an enduring switch and would be omitted from 
the analysis). In cases of territorial development, 
suppliers should try to immediately gain back any 
lost customers. Therefore, “enduring” switches (as 
well as “all” switches) should be more probable if 
either price differentiation or ex-post information 
is missing (i.e., there is an absence of territories). 

H1: The probability for any supplier switch is 
higher in settled markets (second half of 
the game) without price differentiation or 
ex-post price information than in markets 
with price differentiation and ex-post price 
information. 

H2: The probability for an enduring supplier 
switch is higher in settled markets (second 
half of the game) without price differentia-
tion or without ex-post price information 
than in markets with price differentiation 
and ex-post price information.

1.3. Competition intensity 
hypotheses

We focused on the price levels in the markets 
under consideration as a measure of competi-
tion intensity. Similar to Buchheit and Feltovich 
(2011), we distinguished between offer prices (all 
price offers subjects make) and transaction pric-
es (prices that have materialized in the markets 
in the form of transactions between sellers and 
buyers). We also investigated the occurrence of a 
pricing practice called “poaching”. Fudenberg and 
Tirole (2000) defined poaching as when suppliers 
offer their customers a special discount or other 
inducements to switch suppliers. Under price dis-
crimination, suppliers have an incentive to attack 
their rivals’ customer bases. Because all suppli-
ers have similar strategic incentives, competition 



336

Problems and Perspectives in Management, Volume 24, Issue 1, 2026

http://dx.doi.org/10.21511/ppm.24(1).2026.23

grows more intense than when uniform prices ex-
ist (Gehrig & Stenbacka, 2005). This corresponds 
to what Chen (1997) calls “[…] “paying customers 
to switch” […]” (p. 878). In this paper, we consider 
an extreme case of poaching: the setting of pric-
es below marginal costs to win customers from 
competitors. This may (or may not) pay off later 
as customers attempt to avoid switching costs and 
stay with their previous suppliers (although prices 
may be higher). This operationalization accounts 
for the high competitive intensity that we expect 
in our markets, and relates to Chen (1997), who 
found that firms tend to set prices below marginal 
costs to poach customers away from their rivals. 
However, the model is restricted to treatments 
with price differentiation only, as poaching is not 
possible otherwise. Overall, we hypothesize that 
the intensity of competition (in terms of prices and 
poaching) is lowest when suppliers can price dis-
criminate but have access to ex-post information. 

H3: Offer prices are lower in settled markets (sec-
ond half of the game) without price differen-
tiation or ex-post price information than in 
markets with price differentiation and ex-
post price information. 

H4: Transaction prices are lower in settled mar-
kets (second half of the game) without price 
differentiation or ex-post price information 
than in markets with price differentiation 
and ex-post price information. 

H5: The probability for poaching is higher in set-
tled markets (second half of the game) with 
price differentiation but without ex-post 
price information than in markets with price 
differentiation and ex-post price information.

2. METHOD

We considered a dynamic posted-offer market 
(Bertrand game) over T = 17 periods with three 
symmetric (simulated) suppliers/firms, i ∈ {1, 2, 3}, 
which offer homogeneous products, and ten distinct 
customers who demand exactly one indivisible unit 
of that good in each period (i.e., price elasticity of 
demand is assumed zero for reasons of simplicity). 

The number of suppliers in laboratory experi-
ments on oligopolistic markets is usually between 

two and four competitors. We included three sup-
pliers in our setting for two primary reasons.

Most (real) oligopolistic markets have more than 
two firms. For example, Hay and Kelley (1974) 
showed that many industries under scrutiny for 
collusion encompass more than two players. 

In markets with two suppliers/firms, there is, per 
se, a high degree of collusion. For example, Huck et 
al. (2004) noted that successful collusion in mar-
kets with three firms seldom occurs; in particu-
lar, the transition from two to three firms shows a 
significant impact on the intensity of competition. 

In addition, there were no capacity constraints 
on the supply side in our market setting, and cost 
structures were symmetric. The supply of one unit 
of the product always implies a marginal cost of c 
= 70 currency units (CU) to each supplier; there 
are no fixed costs.

Furthermore, we decided to model a limited num-
ber of specific, single customers so that our mar-
kets were similar to real business-to-business 
markets, where the number of relevant customers 
for specific commoditized products is also lim-
ited. This helps suppliers easily segment the mar-
ket for price differentiation treatments. We chose 
ten customers, as this number clearly exceeds 
the number of suppliers, but is still limited in the 
sense that suppliers do not have to set too many 
different price points if they pursue the strategy of 
price individualization. Furthermore, the custom-
ers were myopic; that is, they decided for the low-
est cost per unit in the period at hand, combining 
price and possible switching costs in their consid-
erations, thus not demonstrating strategic behav-
ior. Consequently, we were able to model customer 
behavior algorithmically (without actual involve-
ment of experiment participants). This method 
has been criticized in the literature (Brown-Kruse, 
1991) but is still a widely used approach if buyer 
behavior is not in the center of attention (Buchheit 
& Feltovich, 2011; Durham et al., 2004; Fonseca & 
Normann, 2008; Orzen & Sefton, 2008). 

Our markets open in situations where “[…] con-
sumers’ switching costs have already been built 
up”, sometimes also called “mature markets” 
(Klemperer, 1995, p. 519). In period 1, each sup-
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plier already has a certain number of customers 
who have previously purchased from the supplier 
(suppliers 1 and 2 have three each, and supplier 3 
has four). 

Overall, we believe that our market setting is 
more competitive than collusive (three suppliers, 
a number of customers that cannot be equally split 
between the three suppliers, unlimited capacity, 
and so on). 

At the beginning of each period, suppliers deter-
mine the prices for one unit of the homogeneous 
good; thereby, depending on the respective treat-
ment condition, the supplier can set only one 
price or up to ten different price points, one for 
each customer (the latter in Treatments 2 and 3 
with price differentiation; Table 1). Afterwards, 
the customers decide from which supplier they 
buy. In general, they always purchase from the 
cheapest supplier, but they also consider con-
stant switching costs (4.5 CU) when they change 
suppliers from one period to the next. Switching 
costs are especially relevant when suppliers can 
discriminate prices, as these costs are prerequi-
sites for price differentiation to produce interest-
ing strategic options. They allow suppliers to sep-
arate their customers into two different groups: 
their own customers and competitors’ customers 
(Chen, 1997). 

Similarly, to price discrimination, the ex-post in-
formation available to suppliers varies by treat-
ment (Table 1). The main difference is that in 
Treatments 1 and 3, suppliers learn which custom-
ers purchase from which suppliers (transaction 
relationships), at which (transaction) price. Pure 
offer prices (without transaction materialization) 
are never transparent for suppliers to avoid noise 
through signaling that may otherwise be price-
lessly possible.

In summary, we distinguished between the fol-
lowing three treatments (Table 1): 

• Treatment 1: No price differentiation, but ex-
post information on prices as well as supplier-
buyer relationships. 

• Treatment 2: Price differentiation, but no ex-
post information on prices and supplier-buyer 
relationships. 

• Treatment 3: Price differentiation and ex-post 
information on prices and supplier-buyer 
relationships. 

Being primarily interested in whether information 
and price differentiation in combination give rise 
to mutual forbearance behavior, we set Treatment 
3 as the reference treatment of this experiment. As 

Table 1. Overview of treatments

Attributes

Reference treatment

Treatment 1 Treatment 2 Treatment 3

No price 
differentiation, but 
ex-post information 

on prices, as well 
as supplier-buyer 

relationships

Price differentiation, 
but no ex-post price 

information

Price differentiation 
and ex-post 

information on 
prices, as well as 
supplier-buyer 
relationships

Price differentiation No Yes Yes

Switching costs Yes Yes Yes

Product Homogeneous

Ex-ante 
information

# of Sellers Yes

# of Periods No
Demand (starting point, elasticity, growth) Yes

Cost (own/rival) Yes / Yes
Switching cost (quantitatively) Yes

Ex-post 
information

Offer prices (own/rival) Yes / No Yes / No Yes / No
Transaction prices (own/rival) Yes / Yes Yes / No Yes / Yes
Quantities (own/rival/total) Yes / Yes / Yes Yes / No / Yes Yes / Yes / Yes
Transaction relationships (own/rival) Yes / Yes Yes / No Yes / Yes
Profit (own/rival) Yes / No Yes / No Yes / No
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our hypotheses focus on the effect of eliminating 
either price differentiation (Treatment 1) or infor-
mation (Treatment 2) from this reference treat-
ment, we did not construct a fourth treatment 
eliminating both factors (information and price 
differentiation), thereby producing what is essen-
tially a standard Bertrand market with switching 
costs.

The experiment was programmed in z-Tree 
(Fischbacher, 2007) and conducted at the 
Karlsruhe Institute of Technology (KIT), Germany. 
We simulated 59 markets (16 in Treatment 1, 14 
in Treatment 2, 29 in Treatment 3) with 177 par-
ticipants, primarily KIT students recruited via 
ORSEE (Greiner, 2004). Subjects were randomly 
assigned to treatments, with sessions (≤ 90 min) 
conducted under identical and non-communicat-
ing conditions. 

The experimental procedures were conducted 
based on the COPE Guidelines on good publica-
tion practice (COPE, 1999). Participation in the 
experiment was entirely voluntary, and all partici-
pants provided written informed consent prior to 
participation in the study. Earnings accumulated 

over 17 periods were converted into Euros at a 
fixed rate and paid immediately after the session, 
including a 5 EUR show-up fee. Average earn-
ings were 9.33 EUR, with a maximum of 30 EUR 
reached once in Treatments 1 and 2. Collected da-
ta were anonymized, securely stored, and used ex-
clusively for research purposes in pseudonymized 
form. A formalized ethics approval was thus not 
required for this study due to the non-invasive, 
anonymous, and low-risk nature of the experi-
ment, as per the institutional and national guide-
lines applicable. All research procedures and deci-
sions were conducted impartially, with neutrality 
and fairness, avoiding any bias or undue influence, 
to ensure objective and valid scientific results. 
Data are available from the authors upon reason-
able request, subject to data protection regulations.

3. RESULTS 

Before discussing the results of our regression 
analyses, we report some selective descriptive 
statistics of our markets. As an indicator for the 
degree of mutual forbearance behavior we look 
at one operationalization of supplier switching 

Table 2. Descriptive statistics – (all) Supplier switches (in % of transactions)

Treatment
Periods

Total Half 1 Half 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 40 40 42 13 31 33 31 27 14 31 4 18 28 8 17 25
25.0 31.9 18.0

(49.4) (46.6) (38.4)

2 50 40 37 34 32 30 24 21 18 15 23 25 19 17 21 18
26.6 33.5 19.2

(44.2) (47.2) (39.4)

3 39 50 35 29 27 32 27 21 11 18 16 19 12 11 24 17
24.2 32.5 15.9

(42.8) (46.8) (36.5)

Note: Half 1: Periods 1–8; Half 2: Periods 9–16; Period 17: Omitted due to potential end game effects; Std.-dev. in brackets.

Table 3. Descriptive statistics – Offer prices (in currency units)

Treatment
Total Half 1 Half 2

1 2 3 1 2 3 1 2 3

Price

Average 75.6 73.3 87.8 79.6 75.7 89.6 71.7 70.7 86.1
Std.-dev. 17.8 10.1 105.1 23.8 12.7 103.9 5.7 5.0 106.2
25%-perc. 70.0 69.0 70.0 70.0 70.0 70.0 69.0 69.0 70.0

Median 71.0 71.0 71.0 73.0 73.0 73.0 70.0 70.0 71.0

75%-perc. 74.0 74.0 75.0 80.0 80.0 79.0 72.0 72.0 72.0

Highest Price
Average 90.1 102.3 159.1 97.8 91.9 165.9 82.4 112.7 152.2

Std.-dev. 35.9 108.9 239.7 43.5 33.8 243.6 23.7 149.6 235.5

Lowest Price
Average 70.9 66.1 68.0 73.3 66.0 68.7 68.5 66.1 67.3
Std.-dev. 6.9 8.4 5.2 9.0 10.0 6.9 1.8 6.4 2.2

Note: Half 1: Periods 1–8; Half 2: Periods 9–16; Period 17: Omitted due to potential end game effects.
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behavior, namely “all” switches (Table 2; de-
scriptive statistics on “enduring” switches are 
available upon request). With respect to the 
intensity of competition we look at average of-
fer and transaction prices as well as “poaching” 
(Tables 3, 4, and 5).

Looking at supplier switching as an indicator for 
mutual forbearance behavior (Table 2), we observe 
that supplier switching declines in the second half 
of the game compared to the first in all three treat-
ments. In the second half, average switching is 
lowest in Treatment 3. For the first half, this result 
does not hold (Treatment 1 is lowest); however, be-
cause switching is lowest when suppliers are able 
to discriminate prices and have ex-post informa-
tion in the second half of the game, our hypoth-
eses of mutual forbearance behavior (hypothesis 
1) receives preliminary support. This observation 
is also confirmed by a Satterthwaite-Welch-Test at 
the 1%-level (Satterthwaite, 1946; Welch, 1951) or 
a non-parametric Mann-Whitney U test at the 1% 
level (detailed t- and z-statistics and p-values for 
these tests are available upon request) (Mann & 
Whitney, 1947; Wilcoxon, 1945).

We also observe that offer prices (Table 3) de-
crease with the number of periods in all treat-
ments, which is consistent with our expectations 

outlined in the hypothesis section. Offer prices are 
quickly below the starting price of 100 CU. A first 
glimpse at the treatment differences suggests that 
price differentiation in combination with ex-post 
information (Treatment 3) always leads to a higher 
offer price as compared to a situation wherein sup-
pliers cannot price discriminate (Treatment [T.] 1 
vs. 3), or when they lack ex-post information (T. 2 
vs. T. 3). This is preliminary support for hypoth-
esis 3. The observation for the second half is also 
confirmed by a Satterthwaite-Welch-Test or also a 
non-parametric Mann-Whitney U test, both at 1% 
level. 

In transaction prices (i.e., prices that have material-
ized in the market), we also see a decrease with the 
number of periods across all treatments (Table 4) 
and prices that are quickly below the starting price 
of 100 CU. Therefore, the markets indeed appear 
more competitive than collusive, which is in line 
with our expectations of a market with three sup-
pliers. We also get a first indication that price dif-
ferentiation in combination with ex-post informa-
tion leads to higher transaction prices (hypothesis 
4). Here, this is the case in later periods when pric-
es approach marginal costs and margins are low. 
In the first half of the game, when suppliers have 
the same level of ex-post information about pric-
es, price differentiation seems to reduce transac-

Table 4. Descriptive statistics – Transaction prices (in currency units)

Treatment
Total Half 1 Half 2

1 2 3 1 2 3 1 2 3

Price

Average 71.6 70.4 71.1 73.0 70.9 71.7 70.3 69.9 70.5

Std.-dev. 5.1 6.4 5.1 6.6 8.0 6.7 2.3 3.9 2.5

25%-perc. 69.0 68.0 69.0 70.0 68.0 69.0 69.0 68.0 70.0

Median 71.0 71.0 71.0 72.0 72.0 71.0 71.0 71.0 71.0

75%-perc. 73.0 73.0 73.0 74.0 74.0 74.0 72.0 72.0 72.0

Highest Price
Average 73.4 73.4 73.1 76.1 74.8 74.2 70.7 71.9 72.0

Std.-dev. 7.9 6.0 5.5 10.3 7.8 7.4 2.2 2.6 2.1

Lowest Price
Average 72.1 66.6 68.6 74.1 66.5 68.9 70.1 66.7 68.2
Std.-dev. 6.9 8.6 5.4 9.0 10.2 7.0 2.4 6.7 2.9

Note: Half 1: Periods 1–8; Half 2: Periods 9–16; Period 17: Omitted due to potential end game effects.

Table 5. Descriptive statistics – “Poaching” (in % of transactions)

Treatment
Periods

Total Half 1 Half 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

2 1 5 14 13 24 25 29 26 27 31 41 30 29 29 31 31
23.9 17,1 31.2

(42.7) (37.7) (46,3)

3 1 9 11 17 17 20 20 15 16 21 22 21 18 19 26 24
17.4 13.6 21.1

(37.9) (34.3) (40.7)

Note: Half 1: Periods 1–8; Half 2: Periods 9–16; Period 17: Omitted due to potential end game effects; Std.-dev. in brackets.
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tion prices on average (T. 1 vs. 3). A lack of ex-post 
price information at this early point in the game ap-
pears to create lower transaction prices (T. 2 vs. T. 
3). This supports the suggestion that price differen-
tiation may decrease prices in settings where mar-
gins are high (first half of the game) and increase 
prices when margins deteriorate (second half of the 
game). The observation of higher transaction prices 
in Treatment 3 in game half 2 is also confirmed by 
a Satterthwaite-Welch-Test at the 1% level or a non-
parametric Mann-Whitney U test at the 1% level. 

This preliminary evidence of treatment differenc-
es in game half 2 is also in line with observations 
on the profit distribution for the same phase of the 
game: Figure 1 suggests that in 72% of markets 
under Treatment 3, positive (market) profits can 
be generated while this only holds for 50% or 57% 
of markets under Treatment 2 or 3, respectively.

Finally looking at “poaching” as an additional 
measure of the competitive intensity (Table 5), we 
observe that “poaching” is lowest when suppliers 
can discriminate prices and have ex-post informa-
tion in the second half of the game (21.1%) com-
pared to markets where such information is miss-
ing (31.2%). Hence, our (final) hypothesis 5 re-
ceives preliminary support, too. This observation 
is also confirmed by a Satterthwaite-Welch-Test at 
the 1%-level or a non-parametric Mann-Whitney 
U test at the 1% level. 

To formally test hypotheses 1–5, we constructed 
five regression models using linear and logit regres-
sion analyses (the latter in case of a binary indepen-

dent variable as found in models 1 [“All Switches”], 
2 [“Enduring Switches”], and 5 [“Poaching”]). In 
more detail, we relied on panel regression models. 
Our data are structured on supplier/firm (models 
1, 3, 5) or customer level (models 2 and 4). Thus, an 
observation is uniquely identified either by “subject 
× customer × period” or by “customer × period”. 
Consequently, there are up to 13.920 observations 
per treatment (29 markets × 3 suppliers/firms × 10 
customers × 16 periods). 

To choose between a random (REM) or fixed 
effects (FEM) panel model, econometrics text-
books (Wooldridge, 2014) typically suggest to 
rely on general (technical) considerations (e.g., 

“[…] do time invariant explanatory variables 
have to be included in the model, thereby ren-
dering the use of a FEM impossible as such vari-
ables are eliminated in the fixed effects trans-
formation?”), or on assumptions regarding the 
correlation of the unobserved effects with the 
explanatory variables (e.g., “[…] is correlation 
between the two expected?”). Another quan-
titative approach to choosing between the two 
models is the Hausman test (Hausman, 1978). 
This test requires that both statistical models 
are estimated; however, because we use time in-
variant (treatment) variables, which are elimi-
nated in the FEM estimation, we could only test 
with a reduced FEM that included only the time 
variant variables. The Hausman test results of 
these reduced models were inconclusive. To still 
ensure sufficient robustness of our results, we 
decided to estimate a REM and FEM. However, 
as time-invariant treatment variables still can-

Figure 1. Descriptive statistics – Distribution of profits in game half 2 by treatment 
(in % of markets)
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not be included in the standard FEM, we cal-
culated the latter via a pooled OLS/Logit model 
with subject dummies for each participant (ex-
cept one). The coefficients of the dummies were 
then ceteris paribus compared by treatment via 
a non-parametric Mann-Whitney U test. We al-
so report the two-sided test results. 

To control for collinearity in our models, we calcu-
lated the variance inflation factors (VIFs) for each 
variable. We did not observe a maximum VIF ≥ 
10 – which is a widely recognized threshold level 
(Schendera, 2008) – in any of our models (Table 6).

To provide a solid understanding of our models, 
we should also mention that we used time invari-
ant dummy treatment variables in our regressions 
(dTreatment1 and dTreatment2). Because Treatment 
3 served as a reference treatment, it did not receive 
a dummy in the overall model. As outlined in the 
hypothesis subsection, we analyzed the two halves 
of the game (periods 1–8 and 9–16) separately by in-
teracting our treatment variables with a dummy for 
each game half (e.g., dTreatment1×Gh1). In that case, 
we used the second half of Treatment 3 as a refer-
ence point and included a dummy for the first half of 
Treatment 3 (dTreatment3xGh1). 

Table 6. Regression analysis – Random-effects models

Stata Results
Model 1 Model 1 Model 2 Model 2

Random Effects 
(gllamm)

Random Effects 
(gllamm)

Random Effects 
(gllamm)

Random Effects 
(gllamm)

Dependent variable dAllSwitches dAllSwitches dEndSwitches dEndSwitches
Independent variables Coeff. z-Statistics Coeff. z-Statistics Coeff. z-Statistics Coeff. z-Statistics

dTreatment1 0.031 0.760 – – 0.130 2.610*** – –

dTreatment2 0.138 3.210*** – – 0.114 2.210** – –

dTreatment1xGh1 – – 1.020 9.210*** – – 1.000 7.120***
dTreatment1xGh2 – – 0.158 2.710*** – – 0.262 3.720***
dTreatment2xGh1 – – 1.137 10.310*** – – 1.044 8.020***
dTreatment2xGh2 – – 0.253 3.830*** – – 0.190 2.330**
dTreatment3xGh1 – – 1.075 10.510*** – – 1.003 7.710***
Profit_t–1 0.059 16.490*** 0.059 16.510*** – – – –

Demand_t–1 – – – – – – – –

dPeriod2 0.542 7.590*** 0.543 7.600*** – – – –

dPeriod3 0.329 4.120*** 0.330 4.130*** – – – –

dPeriod4 –0.161 –1.900* –0.161 –1.890* –0.136 –0.950 –0.136 –0.950

dPeriod5 0.038 0.470 0.039 0.490 –0.902 –7.330*** –0.901 –7.340***
dPeriod6 0.176 2.130** 0.177 2.150** –0.695 –5.910*** –0.695 –5.900***
dPeriod7 –0.058 –0.710 –0.057 –0.690 –0.410 –3.570*** –0.409 –3.570***
dPeriod8 –0.304 –3.540*** –0.302 –3.530*** –0.703 –5.710*** –0.702 –5.710***
dPeriod9 –0.970 –9.890*** – – –0.894 –7.290*** – –

dPeriod10 –0.445 –4.840*** 0.527 5.470*** –1.612 –11.890*** –0.719 –5.000***
dPeriod11 –0.895 –9.500*** 0.077 0.790 –1.007 –8.330*** –0.113 –0.910

dPeriod12 –0.506 –5.640*** 0.466 5.120*** –1.647 –11.980*** –0.754 –5.280***
dPeriod13 –0.621 –6.730*** 0.351 3.550*** –1.119 –9.240*** –0.225 –1.680*
dPeriod14 –1.147 –11.610*** –0.175 –1.730* –1.228 –9.600*** –0.335 –2.640***
dPeriod15 –0.404 –4.780*** 0.568 6.200*** –1.810 –12.710*** –0.917 –6.250***
dPeriod16 –0.512 –5.730*** 0.459 5.040*** –1.228 –10.040*** –0.335 –2.600***
Constant –1.000 –14.990*** –2.035 –26.250*** 0.040 0.460 –0.910 –9.430***
Number obs 28110 28110 8190 8190

R-sq within – – – –

R-sq between – – – –

R-sq overall (McKelvey & 
Zavoina’s R-sq for Logit models) 0.09 0.10 0.08 0.08

max. VIF (Variable) 2.17  

(dPeriod7) 7.52 (dTreatment3xSph1) 1.86 (dPeriod4–dPeriod9) 5.35 (dTreatment3xSph1)

Period dummies? yes yes yes yes
Clustered Std. Errors? yes yes yes yes

Note: * (**, ***) shows test statistics significantly different from zero at the 10% (5%, 1%) level. 
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Table 6. Regression analysis – Random-effects models (cont’d)

Stata Results Model 3 Model 3 Model 4 Model 4 Model 5 Model 5

Random Effects Random Effects Random Effects Random Effects Random Effects Random Effects
Dependent variable Offer price Offer price Transaction price Transaction price dPoaching dPoaching

Independent variables Coeff. z-Statistics Coeff. z-Statistics Coeff. z-Statistics Coeff. z-Statistics Coeff. z-Statistics Coeff. z-Statistics
dTreatment1 –12.218 –3.830*** – – 0.488 2.660*** – – – – – –

dTreatment2 –14.561 –4.590*** – – –0.824 –3.310*** – – 0.458 7.060*** – –

dTreatment1xGh1 – – 8.446 1.530 – – 10.072 22.310*** – – – – –

dTreatment1xGh2 – – –14.399 –4.250*** – – -0.276 –3.850*** – – – – –

dTreatment2xGh1 – – 4.674 0.860 – – 7.929 16.730*** – – – –3.116 –9.020***
dTreatment2xGh2 – – –15.317 –4.520*** – – –0.731 –4.140*** – – – 0.565 6.650***
dTreatment3xGh1 – – 18.480 5.030*** – – 8.821 23.380*** – – – –3.421 –10.110***
Profit_t-1 0.141 1.680* 0.136 1.620 – – – – –0.007 –1.340 – –0.007 –1.350

Demand_t-1 –0.928 –1.710* –0.911 1.680* – – – – – – – – –

dPeriod2 –15.741 –7.010*** –15.777 –7.040*** –5.902 –18.420*** –5.902 –18.420*** 2.341 6.830*** 2.339 6.830***
dPeriod3 –20.312 –8.810*** –20.359 –8.850*** –9.276 –24.450*** –9.276 –24.450*** 2.862 8.640*** 2.858 8.620***
dPeriod4 –19.856 –8.980*** –19.909 –9.020*** –8.851 –26.220*** –8.851 –26.210*** 3.228 9.500*** 3.223 9.480***
dPeriod5 –22.980 –9.640*** –23.031 –9.680*** –10.007 –27.550*** –10.007 –27.540*** 3.514 10.410*** 3.507 10.380***
dPeriod6 –25.481 –9.820*** –25.535 –9.860*** –10.508 –24.800*** –10.508 –24.790*** 3.667 10.860*** 3.660 10.830***
dPeriod7 –26.006 –9.960*** –26.060 –10.010*** –10.210 –28.360*** –10.210 –28.360*** 3.731 11.190*** 3.724 11.160***
dPeriod8 –25.322 –9.710*** –25.376 –9.760*** –9.895 –26.890*** –9.895 –26.890*** 3.451 10.190*** 3.445 10.170***
dPeriod9 –19.968 –6.330*** –9.197 –25.370*** 3.525 10.470***
dPeriod10 –25.288 –9.630*** –5.317 –3.160*** –9.740 –26.190*** –0.537 –3.710*** 3.824 11.370*** 0.303 3.540***
dPeriod11 –25.129 –9.570*** –5.160 –3.070*** –9.381 –25.970*** –0.178 –1.420 4.057 12.200*** 0.536 5.280***
dPeriod12 –25.318 –9.650*** –5.349 –3.180*** –10.316 –26.220*** –1.112 –5.190*** 3.813 11.280*** 0.291 2.790***
dPeriod13 –25.090 –9.530*** –5.122 –3.050*** –9.705 –27.120*** –0.502 –3.660*** 3.653 10.790*** 0.131 1.210

dPeriod14 –23.257 –8.710*** –3.287 –1.930* –9.038 –24.710*** 0.165 1.300 3.714 11.040*** 0.192 1.770*
dPeriod15 –25.001 –9.540*** –5.031 –2.950*** –10.155 –27.760*** –0.952 –6.350*** 4.039 12.080*** 0.519 4.900***
dPeriod16 –25.065 –9.480*** –5.097 –2.940*** –9.767 –26.470*** –0.564 –4.210*** 3.940 11.680*** 0.419 3.950***
Constant 109.844 40.870*** 90.641 23.120*** 80.019 222.200*** 71.007 671.530*** –5.291 –16.210*** –1.807 –21.310***
Number obs 28110 28110 9370 9370 20430 20430

R-sq within 0.04 0.04 0.25 0.26 – –

R-sq between 0.01 0.01 0.04 0.04 – –

R-sq overall (McKelvey & Zavoina’s 
R-sq for Logit models) 0.02 0.02 0.22 0.23 0.20 0.20

max. VIF (Variable) 2.18  

(dPeriod7)
7.60 

(dTreatment3xSph1)
1.87  

(dPeriod2)
6.69 

(dTreatment3xSph1)
2.16  

(dPeriod7)
8.57  

(dTreatment3xSph1)
Period dummies? yes yes yes Yes yes yes
Clustered Std. Errors? yes yes yes Yes yes yes

Note: The regression models include dummy variables for each period as well as standard errors that were clustered on an adequate level (subject × customer level in models 1, 3, and 
5 and on customer level in models 2 and 4) to control for fixed subject and time effects (Petersen, 2009); * (**, ***) shows regression coefficients significantly different from zero at the 
10% (5%, 1%) level.
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The results of our models 1–5 (one model per hy-
pothesis) are summarized in Tables 6 and 7. Table 
7 reports a summary of the two-sided non-para-
metric Mann–Whitney U tests conducted with 
the dummy variable coefficients. 

The regression analysis of the impact of our treat-
ment variables on mutual forbearance behavior 
suggests that when ex-post information is avail-
able, and suppliers can discriminate prices, subjects 
achieve some degree of tacit coordination regard-
ing the allocation of customers as compared to situ-
ations where either is absent. This is best illustrat-
ed by looking at the number of customer-supplier 
switches – again, either all switches or only those 
that endure over several periods (models 1 and 2). 

3.1. Hypothesis 1, Model 1

In line with our hypothesis, the probabilities 
for “all” switches in periods 9–16 are higher in 

Treatments 1 and 2 than in Treatment 3 (positive 
coefficient of the corresponding treatment vari-
able). This is statistically significant in both mod-
els (in the REM at the 1% level [Table 6] and in the 
FEM at the 1% level [for Treatment 1] or 5% level 
[for Treatment 2], respectively [Table 7]). Looking 
at the entire game, we also find positive coeffi-
cients; however, the result is significant at the 1% 
level only for Treatment 2, but not significant for 
Treatment 1. 

3.2. Hypothesis 2, Model 2

Hypothesis 2 is also fully confirmed in the REM 
(Table 6) for periods 9–16. The probability for en-
during switches is statistically significantly high-
er at the 1% and 5% levels in Treatments 1 and 2 
compared to Treatment 3 in the second half of the 
game. In the FEM (Table 7), our hypothesis is con-
firmed at the 1% level only for Treatment 1. Again, 
looking at the entire game, enduring switches are 

Table 7. Regression analysis – Fixed effects models/results of the non-parametric Mann–Whitney U 
test

Variables
Model 1 Model 1 Model 3 Model 4 Model 5

Fixed Effects 
(Logit)

Fixed Effects 
(Logit)

Fixed Effects 
(OLS)

Fixed Effects 
(OLS)

Fixed Effects 
(OLS)

Endogeneous V. dAllSwitches dEndSwitches Offer price Transaction price dPoaching

Total

Treatment 1 vs. Treatment 3
+ + ** + + *

n/a0.638 2.180 0.812 1.895

(0.5233) (0.0292) (0.4168) (0.0581)

Treatment 2 vs. Treatment 3
+ *** + * –*** –*** + ***
2.877 1.941 –7.494 –2.919 6.085

(0.0040) (0.0523) (0.0000) (0.0035) (0.0000)

Half 1 (Period 1–8)

Treatment 1 vs. Treatment 3
– + + + ***

n/a–1.109 0.932 1.337 2.826
(0.2673) (0.3513) (0.1812) (0.0047)

Treatment 2 vs. Treatment 3
+ + * –*** – + ***

1.398 1.956 –4.912 –1.534 3.431

(0.1622) (0.0505) (0.0000) (0.1249) (0.0006)

Half 2 (Period 9–16)

Treatment 1 vs. Treatment 3
+ *** + *** –*** –***

n/a3.138 3.098 –5.143 –3.696
(0.0017) (0.0019) (0.0000) (0.0002)

Treatment 2 vs. Treatment 3
+ ** + –*** –*** + ***

1.996 0.722 –8.921 –3.357 5.468
(0.0459) (0.4704) (0.0000) (0.0008) (0.0000)

Control variables in OLS model Profit_t–1 –
Profit_t–1

Demand_t–1 – Profit_t–1

Note: The numbers in the cells are the z-statistics of the non-parametric Mann-Whitney U test of the estimated (subject) 
dummy coefficients. The Prob > |z| is given between brackets. * (**, ***) shows test statistics significantly different from zero 
at the 10% (5%, 1%) level. 
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more probable in Treatments 1 and 2. This is sta-
tistically significant for all models (for the REM 
at the 1% level for Treatment 1 and at the 5% lev-
el for Treatment 2 [Table 6]; and for the FEM at 
the 5% level for Treatment 1 and the 10% level for 
Treatment 2, respectively [Table 7]). Overall, we 
find at least partial support for our hypothesis. 

With regard to the intensity of competition, mod-
els 3–5 demonstrate that when markets have set-
tled and suppliers can price discriminate and have 
access to ex-post information (as in Treatment 3), 
competitive intensity is lower than in situations 
where either is absent (offer and transaction prices 
are higher and the probability for poaching is lower). 

3.3. Hypothesis 3, Model 3

In model 3, the coefficients of the variables for 
Treatments 1 and 2 are negative in the REM and 
FEM for periods 9–16. This is consistent with our 
hypothesis and statistically significant at the 1% 
level (Tables 6 and 7). Thus, offer prices are sta-
tistically significantly lower when either price dif-
ferentiation or ex-post price information is absent. 
Put differently, offer prices are highest when both 
factors (price differentiation and ex-post informa-
tion) coincide in a market where margins have al-
ready eroded. In the REM (Table 6), this result also 
holds for the entire game at the 1% level, whereas 
in the FEM it holds only for Treatment 2 (also at 
the 1% level [Table 7]).

3.4. Hypothesis 4, Model 4

First, looking at the second half of the game, we 
also find support for our fourth hypothesis. In 
both models, the coefficients of the treatment vari-
ables are statistically significantly negative at the 
1% level. Thus, transaction prices are lower in both 
Treatments 1 and 2 than in Treatment 3 (Tables 
6 and 7). Again, once margins are low, transac-
tion prices are highest when price differentiation 
and ex-post price information coincide. However, 
when looking at the entire game, the coefficients 
of the treatment variables point in opposite direc-
tions (Treatment 1 = positive, Treatment 2 = nega-
tive). In the REM (Table 6) and the FEM (Table 7), 
transaction prices appear to be higher when price 
differentiation is absent (Treatment 1) but lower 
when only ex-post price information is missing 

(Treatment 2), as opposed to markets where both 
persist. This is statistically significant at the 1% lev-
el in the REM and at the 10% level for Treatment 1 
or the 1% level for Treatment 3, respectively, in the 
FEM (Table 7). 

3.5. Hypothesis 5, Model 5

As outlined before, we also investigated the prob-
ability of usage of a pricing strategy called “poach-
ing” (model 3, logit model). The results of model 5 
suggest that poaching is used more often in mar-
kets with price differentiation whenever ex-post 
price information is missing than when suppli-
ers have access to ex-post information (the coeffi-
cient of Treatment 2 is positive). This holds for the 
REM (Table 6, at the 1% level) and the FEM (Table 
7, at the 1% level), and for periods 9–16 as well as 
1–16. Therefore, this finding supports the notion 
that competition intensity is lower in markets de-
scribed by Treatment 3 than in Treatment 2. Again, 
it should be noted that we make no conclusions 
on Treatment 1 because it was excluded from this 
part of the analyses. This is because poaching (at 
least as operationalized in this paper) is not pos-
sible in treatments without price differentiation.

4. DISCUSSION

This study explored how fundamental market 
characteristics in business-to-business contract 
markets enable tacit coordination through cus-
tomer-specific mutual forbearance. Our con-
trolled laboratory experiment demonstrates that 
suppliers implicitly develop “customer ownership” 
norms when ex-post contract information and 
customer-specific pricing capabilities coincide – 
effectively treating individual customers as sepa-
rate market spheres rather than competing uni-
formly across all buyers.

Our analysis provides support for all five hypoth-
eses. The results suggest that mutual forbearance 
can be observed if price differentiation and ex-
post information on transaction prices and rela-
tionships coincide, leading to fewer customer-sup-
plier switches, higher offer and transaction prices, 
and less poaching. However, if one of the two ele-
ments was missing, competitive intensity was not 
reduced to the same extent.
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The combination of information transparency 
and pricing flexibility creates a fundamentally 
different competitive dynamic than traditional 
uniform-pricing oligopolies. When suppliers 
can observe rival contract prices and relation-
ships ex-post while maintaining customer-spe-
cific pricing capabilities, they develop implic-
it territorial understandings without explicit 
communication . This supports the multimarket 
contact logic extended to the customer level: 
each customer relationship functions as a quasi-
independent submarket where suppliers calcu-
late retaliation risks across their entire customer 
portfolio.

Our results align with previous market experi-
ments on multimarket contact effects. Similar 
to Feinberg and Sherman (1988) and Phillips 
and Mason (1992), we found evidence that mul-
timarket contact reduces competitive intensity. 
This occurs because each supplier has a poten-
tial “foothold” (Karnani & Wernerfelt, 1985) in 
competitors’ markets, as market entry through 
customer switching does not require timely, up-
front investment. In each period, suppliers can 
decide anew to conquer or retaliate in specific 
customer markets through lower pricing; thus, 
even the potential presence in a customer mar-
ket may be sufficient to establish cooperative 
outcomes.

The timing effects we observed – with mutual 
forbearance emerging primarily in settled mar-
kets (periods 9–16) – suggest two opposing forc-
es at work. Early in market interaction, compet-
itive customer acquisition incentives dominate. 
However, as margins erode and relationships 
stabilize, the forbearance effect becomes stron-
ger than the acquisition effect. This pattern 
aligns with industrial organization theory, sug-
gesting that coordination mechanisms require 
time to develop and become credible (Green & 
Porter, 1984; Bigoni et al., 2019).

Our results support Stigler’s (1964) informa-
tion-facilitates-coordination hypothesis in 
customer-specific settings, while contradicting 
Vega-Redondo’s (1997) competition-intensifies-
with-information prediction. The difference 
likely stems from our focus on ex-post contract 
information rather than profit information, re-

ducing imitation incentives while enhancing 
monitoring capabilities for territorial violations.

Furthermore, our results support previous experi-
mental research, including Feinberg and Snyder 
(2002) and Holcomb and Nelson (1997), who 
found that markets with perfect information were 
more collusive than those with imperfect infor-
mation. However, we cannot support the experi-
mental findings of Huck et al. (2000), who found 
no significant difference in competitive intensity 
with complete versus incomplete information 
about rivals’ actions and profits. This contradic-
tion may stem from the role of profit information: 
while Vega-Redondo (1997) and Huck et al. (2000) 
emphasized profit-based imitation of successful 
rivals, our experiment never explicitly revealed 
competitors’ profits, rendering imitation less im-
portant than territorial monitoring.

The findings of our study also bridge behavior-
based price discrimination literature with mul-
timarket contact theory. While Chen (1997) and 
Pazgal and Soberman (2008) predicted that dis-
crimination intensifies competition and leads to 
lower prices, our results confirm Horstmann and 
Kraemer’s (2013) experimental evidence that dis-
crimination can facilitate coordination – but on-
ly when combined with appropriate information 
structures. The customer-specific nature of con-
tracts enables targeted retaliation mechanisms 
that make territorial agreements self-enforcing.

Our experimental design, while robust, focused on 
posted-offer price competition to best reflect con-
tract market conditions and maintain manageable 
complexity. Future research could expand on this 
by exploring double-auction or quantity competi-
tion, incorporating capacity constraints, demand 
elasticity, and real buyers instead of automated 
agents to investigate alternative coordination 
mechanisms. Field studies leveraging natural or 
quasi-experiments – especially when technologi-
cal shifts affect contracting or information – could 
help test the customer-as-markets framework in 
practice and examine moderating effects such as 
relationship duration, switching costs, or market 
concentration. Theoretical advances might also 
model the dynamic evolution of customer owner-
ship norms and boundary negotiation processes, 
providing further strategic insights.
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CONCLUSION

 The objective of this study was to examine how the combination of ex-post information and customer-
specific pricing affects competitive dynamics in B2B oligopoly contract markets. The experimental re-
sults show that when both factors coincide, suppliers develop implicit customer ownership norms, re-
sulting in fewer customer-supplier switches, higher prices, and less aggressive poaching. These findings 
indicate that strategic use of information transparency and pricing flexibility enables tacit coordination 
and sustainable profitability, whereas the absence of either element leads to intensified competition.

The results provide actionable guidance for B2B managers: Focusing resources on market intelligence 
and customer relationships can enable firms to sustain profitable segments and avoid destabilizing price 
wars. Rather than competing across the board, selectively prioritizing key customers and treating them 
as distinct market spheres helps maintain higher prices and stable market positions. This “customers-as-
markets” perspective is increasingly relevant in modern B2B environments, where flexible contracting 
and strategic coordination shape lasting competitive advantage.
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APPENDIX A

EXPERIMENTAL INSTRUCTIONS 

The following experimental instructions (translated from German) are for Treatment 3 (price differen-
tiation and ex-post information on prices as well as supplier-buyer relationships). The instructions for 
the other treatments are identical except for treatment specifics. 

• Description of market environment 
• The market comprises three (3) suppliers/firms and ten (10) customers who always demand exactly 

one unit (ME) of a homogenous (identical) good. (Demand does not change during the experiment.) 

• The participant is a supplier/firm in this market. 

• In the initial situation (period 0), each supplier was able to win certain customers: Firm 1 = 3 cus-
tomers (1–3); Firm 2 = 3 customers (4–6); Firm 3 = 4 customers (7–10). 

• When a customer switches a supplier (seller) from the previous round, the customer incurs costs 
(e.g., for upgrading machinery, amounting to 4.5 currency units [CU] [switching costs]). 

• Customers always buy from the least expensive supplier, taking into account potential switching 
costs. If a customer finds a new supplier that sells the product for 5 CU or cheaper, the customer 
switches (price difference of 5 CU or more required). If the price discrepancy is only 4 CU, the cus-
tomer does not switch to the new supplier. 

• One unit (ME) of the good costs 70 CU in production (variable costs); additional costs (such as fixed 
costs) do not exist. 

• At the beginning, the price for one unit of the good is 100 CU for all customers. 

• In each round, suppliers produce as much as is demanded by customers (i.e., the supplier is able to 
serve all customers and faces no over-production). 

• Course of the periods 

• The game consists of several periods; the exact number is unknown. The game ends 
automatically. 

• In each round, the supplier (seller) must determine the price for one unit (ME) of the good; 
thereby, the supplier has the opportunity to offer each customer an individual price (price dis-
crimination). The supplier is provided with a corresponding input mask. 

• The selected prices must be positive integers (1, 2, 3...). 

• At the same time, the supplier must enter a short explanation of their behavior in the provided 
text box (the “Enter” key must be pressed after the information is entered). 

• Afterward, the supplier confirms the entries for the period with the “Next” key on the screen. 

• At the end of each round, after the results have been calculated, they are displayed to the sup-
plier on the output mask/results screen. 

• Explicit communication between the sellers is prohibited at any time during the experiment. 
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• Input mask 

• Output mask/results screen 
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• Goal of the game 

• The supplier’s (seller’s) goal is to maximize the accumulated profit (sum of all period profits) 
over the duration of the experiment. 

• In general, each additional CU the supplier wins during the game leads to a higher payoff (i.e., 
the better the supplier plays the higher the payout at the end). 

• The payout is calculated as fixed amount + accumulated profit converted to EUR, whereas: 

• Fixed amount: lump sum of 5 EUR. 

• Accumulated profit: profit over all periods converted by an exchange rate of 20 CU = 1 EUR 
(0.05 EUR/CU). 

• Payment to the supplier is made on site directly after the experiment. 

• Please note: We are not able to pay out more than 30 EUR per person. 

END
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