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Abstract
In this paper, we develop an analytical model to illustrate the role of trust and
fairness in alliances and quantify their economic value to alliance partners.
We show that alliance profits and the individual firms’ profits are greatest
when partners trust and deal fairly with each other. Moreover, trusting and
fair dealing partners benefit the most from the synergies of joint production.
We also show that when partners do not trust each other, the alliance profits
are reduced by a large amount. The alliance potential is further destroyed if
partners do not deal fairly with each other in addition to not trusting each
other. The lack of trust and fair play causes firms to fight for control. The fight
may result in conflict between the two partners or the emergence of a dominant partner. In the dominant partner case, we show that only alliances with
high levels of synergy will be formed. But even then, the dominant partner will
realize only a small portion of the benefits from synergy.

Keywords
Business Alliances, Trust, Fairness, Mathematical Modelling,
Synergy

1. Introduction
Synergies between firms can be exploited by the formation of alliances (Parkhe,
1998). However, the potential for opportunistic actions of alliance partners poses
a serious threat to the formation of alliances. Factors that can mitigate opportunistic actions and encourage the realization of the inter-firm synergies are not
well understood. Prior economic literature has focused mainly on developing external controls such as incentive contracts and monitoring mechanisms to moderate the opportunism of alliance partners (e.g., Parkhe, 1993; Parkhe, 1998; BirnDOI: 10.4236/tel.2021.112012
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birg, 1998; Lerner & Merges, 1998). Our objective is to show the importance of
some relationship factors between alliance partners in the realization of interfirm synergies. Accordingly, in this paper, we develop an analytical model to illustrate the role of trust and fairness in alliances and derive their economic value
to alliance partners.
Strategic alliances bring together otherwise independent firms to share resources in product design, production, marketing, and/or distribution. Such alliances are becoming prevalent as competitive pressures force firms to adopt
flexible and more focused organizational structures (Chan et al., 1997). Firms
within alliances collaborate, while competing with other similar groups (Chang et
al., 2020). The return on successful alliances can be significant enough to justify
a substantial investment of resources in their advance planning. When structured carefully, alliances can contribute to the growth of firms across industries. On the other hand, alliances amongst firms often fail (Gomes et al., 2016;
Zineldin et al., 2015). The median life span for alliances is only seven years, and
nearly 80% of joint ventures—one of the most common alliance structures ultimately end in a sale by one of the partners (Bleeke & Ernst, 1995).
Management Scholars and practitioners are increasingly concerned with understanding what makes some alliances work so well over time while others flounder (Ariño et al., 2001; Ireland et al., 2002; Kale & Sing 2009; Li et al., 2017; Russo & Cesarini, 2017). The ability to rely on mutual trust and forbearance constitutes a critical ingredient by which partners weather the conflicts stemming from
possible opportunistic actions, economic and competitive changes, as well as
shifts in corporate priorities (Ring & Van de Ven, 1992; Parkhe, 1998; Poppo et
al., 2016). Furthermore, consideration of fairness is also an important determinant in the development of long-term cooperative relationships (Kumar et al.,
1995; Luo, 2005; Krishnan et al., 2006). Dwyer et al. (1987) regard fairness in interactions as necessary for developing trust between business partners. Anderson
and Weitz (1989) observe that suppliers with a reputation for fairness engender
greater trust and expectation of continuity. These observations are confirmed by
Croonen (2010). Trusting relationships are built with systems that strive both to
compensate the partners fairly for their contributions and to resolve differences
in a manner that the partners perceive as fair (Kumar, 1996).
Mutual cooperation in alliances is not automatic because, in the absence of
trust, individual firms may be guided by their self-interest both before and after
joining an alliance. Management researchers (e.g., Parkhe, 1993; Birnbirg, 1998)
have emphasized the importance of structural controls to dampen opportunistic
actions in alliances. In particular, Parkhe (1993) points out that the instability in
strategic alliances arises from uncertainty regarding a partner’s future behavior.
His work suggests that careful planning at the “front end” can mitigate later
problems; ex-ante attention to a structure can improve cooperative performance.
Even though alliances may have a higher degree of opportunistic behavior by partners relative to integrated firms, many studies have documented cooperative
DOI: 10.4236/tel.2021.112012
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behavior and potentially costly information sharing within partners (Browning et
al., 1995; Cross, 1995; Chalos & Sung, 1998; Chang et al., 2020).
The above findings are in stark contrast to the self-regarding/opportunistic
behavior predicted by economic models. Given the apparent importance of trust
and fairness in alliance relationships, some academics (Koza & Lewin, 1998;
Ariño et al., 2001) have called for more systematic research into the role of trust
and fairness in business relations, observing that: “it is clear that research on
trust and fairness needs to advance beyond a catch-all residual in the unexplained random error.”
Our work is in the spirit of these suggestions. Accordingly, in this paper, we
systematically examine the role of relationship variables such as trust and fairness in alliances and derive their economic value to alliance partners. More specifically, we develop a simple analytical model to address the following three research questions:
1) What is the alliance potential when partners deal fairly and trust each other?
2) What is the alliance potential when partners deal fairly but do not trust
each other? and
3) What is the alliance potential when partners neither trust nor deal fairly
with each other?
Our model is built around a simple two-partner alliance. An alliance is formed
to take advantage of the synergies in the joint production. As a benchmark, we
derive the alliance potential when both firms trust each other and deal fairly.
Then we investigate the loss in alliance potential due to the loss of trust between
alliance firms. Next, we investigate the incremental loss in alliance potential due
to the failure of alliance partners to play fair with each other. Finally, we investigate a scenario where one of the partners takes the role of the dominant partner,
a situation that resembles the standard principal-agent model.
Trust in our model implies that partners expect each other to exert the committed level of efforts even though one partner’s effort is not observable by the
other (Rotter, 1967; Morgan & Hunt, 1994; Currall & Inkpen, 2002). In other
words, one’s partner subordinates his/her self-interests to the “joint interests” of
the alliance under most conceivable circumstances (Ariño et al., 2001). Fair
dealing by alliance partners will further enhance the degree of trust and cooperation (Kumar, 1996; Robson et al., 2008). Fairness in an alliance can be evaluated
over four different vectors: distributive fairness, procedural fairness, interpersonal fairness and informational fairness (Ariño & Ring, 2010). In our study, we
concentrate on distributive fairness, which implies that the output of the alliance
is shared in proportion to the inputs of the individual partners (Luo, 2005; Ariño
& Ring, 2010). Therefore, in our model, with two symmetric firms, “fairness”
implies that partners agree to share the alliance profits equally. Relying on trust
and fairness may serve as a substitute for, or a complement to, more formal governance structures (Zaheer & Venkatraman, 1995; Alvarez et al., 2004; KanagaDOI: 10.4236/tel.2021.112012
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retnam et al., 2018; Meer-Kooistra & Vosselman, 2018; Kanagaretnam et al.,
2019). Furthermore, if alliances built on mutual trust and fairness can succeed,
then the deadweight loss on welfare imposed by costly incentive and monitoring
systems can be avoided.
Our results show that, if the two alliance firms trust each other and agree to
share profits equally, they will form an alliance irrespective of their level of synergy. Moreover, the alliance profit increases exponentially in the level of synergy.
But when partners do not trust each other, the alliance profits are reduced by a
large amount. This reduction is primarily due to the free-rider concern of each
of the firms in the alliance. The absence of trust and the threat of opportunism
reduce the level of effort put forward by partners. This reduction in alliance potential prevents some firms from coming together in an alliance, especially when
synergies from joint production are low. The alliance potential is further destroyed if partners do not deal fairly with each other in addition to not trusting
each other. This may be one of the main reasons why most alliances fail within a
very short time. The lack of trust and fair play causes firms to fight for control.
The fight may result in conflict between the two partners or the emergence of a
dominant partner. In the pure conflict case, firms will refuse to come together
irrespective of the level of synergy between them. In the dominant partner case,
we show that only alliances with high levels of synergy will be formed. But even
then, the dominant partner will realize only a small portion of the benefits from
synergy.
The rest of the paper is organized as follows. In the following section, we
present our model more formally and demonstrate how we introduce the conditions of trust and fairness in alliance relationships. Next, we discuss the major
findings of our model. We conclude by discussing the contributions and limitations.

2. The Model
We begin with the basic single-period framework with two risk-neutral firms1,
Firm 1 and Firm 2, contributing effort levels denoted by e1 and e2, respectively.
The firm’s gross cashflow Xi is a function of the firm’s effort ei and random factors beyond its control, ε i . More specifically,

X=
ei + ε i ; E ( ε i ) = 0 and i = 1, 2 .
i

(1)

2
i

e
as the monetary equivalent cost of effort for each firm2. In
2
the absence of an alliance, each firm chooses the effort level that maximizes the

We assume

net cash flows, the difference between the gross cash flow and the individual cost
of efforts. Accordingly, the individual efforts chosen by the firms and the exAlthough we investigate a two-firm alliance, some of the insights obtained from this analysis can
easily be extended to alliances having more than two firms.
2
As per standard agency models, effort is assumed to be exponential—Stevens and Thevaranjan
(2010).
1
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pected net payoff equals 0.5. Therefore, together both alliance firms would make
a net cash flow of one. Hence, we consider the minimum payoff needed for the
possibility of an alliance formation as one.
Modeling the alliance relationship
We assume the gross cash flow of the alliance to simply equal the addition of
the two individual cash flows (additive model, Lambert, 2001). Hence, the alliance’s gross cash flow X is modeled as:

X = e1 + e2 + ε1 + ε 2 and E ( ε1 , ε 2 ) = 0

(2)

The alliance production is influenced by effort levels of both partners and random factors beyond the alliance’s control, ε1 and ε 2 . The assumption of an
additive production function is reasonable, given the symmetric nature of efforts. Both firms know the production technology of the alliance reflected in equation [2]. After contracting, however, we assume that the effort contribution of
other partner firm and, the random factors ε1 and ε 2 are unobservable. The
outcome of the alliance X is observable by both firms.
Figure 1 presents the events in our model. In step 1, partner firms come together to discuss the effort contributions and sharing rules. In step 2, partners
privately choose their effort levels. Finally, in step 3, alliance outcomes are realized and firms share the alliance profits according to the previously agreed upon
sharing rule.
The trust and fair dealing between partners take the following meaning in our
modeling. Trust means that each partner believes that the other partner will
honor their word and choose the effort level they promised in step 1 (Rotter,
1967; Morgan & Hunt, 1994; Currall & Inkpen, 2002), when privately deciding
on it in step 2. Fair dealing in our model means that in step 1, the two alliance
firms agree to split the alliance profits equally. This formulation is reasonable
given the symmetric nature of efforts (Luo, 2005; Ariño & Ring, 2010).
Alliances are formed mainly to take advantage of synergies in joint production. We assume that alliance synergies reduce individual partner’s cost of effort3
and we model this as:
Ci =

ei2 − µ e1e2
; where µ ≤ 1
2

(3)

Figure 1. Timeline of events in the model.
We obtain qualitatively similar results when we assume that synergies are realized in the production
function instead of a reduction in cost of efforts, as assumed in this study.
3
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ei2
as the monetary equivalent cost of effort for each
2
of the partners, but the cost is reduced by the realized synergies that we express

As before, we assume

as μe1e2, where μ is the level of synergy. Note that if μ = 0, then there are no synergies. On the other hand, a μ = 1 indicates maximum synergy as the total cost of
alliance goes to zero when both firms choose the same level of effort.
Individual partners either pay or receive a participation fee to join the alliance
(this also can be viewed as initial investment or payment) and get a share of alliance payoffs. Each partner’s alliance payoffs can be expressed as:
For Firm 1:

X 1 =−α + (1 − β ) X

(4)

X 1= α + β X

(5)

For Firm 2:
where, α is the initial payment and β share of alliance benefit. Therefore, the net
payoffs for the two firms are:
 e 2 − µ e1e2 
For Firm 1: Π1 =−α + (1 − β ) X −  1

2



 e 2 − µ e1e2 
For Firm 2: Π 2 = α + β X −  2

2


 e 2 + e22 − 2 µ e1e2 
For the Alliance: Π = Π1 + Π 2 = X −  1

2


The net payoffs for an individual partner are the difference between the alliance payoffs and the cost of effort for each partner firm. Since we assumed that
both partner firms are risk-neutral, the expected utility for each firm (i.e., U1 and
U2) will be the expected value of the net payoffs.
 e 2 − µ e1e2 
For Firm 1: U1 =E ( Π1 ) =−α + (1 − β ) E ( X ) −  1

2



 e 2 − µ e1e2 
For Firm 2: U 2 = E ( Π 2 ) = α + β E ( X ) −  2

2


The alliance net payoffs will be the sum of individual partners’ payoffs. A key
question in formulating the alliance problem is the objective function of the alliance partners—whether they want to maximize the joint surplus or be more
concerned about the individual payoffs at the expense of joint considerations.
Clearly, the answer to this question depends on how fairly the alliance partners
agree to share the incremental profits from the alliance. Introducing δ as the
degree of fairness with which Firm 1 treat Firm 2, we model the objective function of the alliance as G =Π1 + δ Π 2 and Partner 1 and 2’s share of the alliance
δ
1
1
1
profits as Π1=
+
( Π − 1) and Π 2 = +
( Π − 1) respectively. Note
2 1+ δ
2 1+ δ
that when δ = 1, Firm 1 treats Firm 2 fairly by sharing equally the incremental
profits and the alliance objective function maximizes the alliance profits. On the
DOI: 10.4236/tel.2021.112012
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other hand, when δ = 0, Firm 1 provides only the reservation level of profits to
Firm 2, and this complete disregard for Firm 2’s payoffs is also reflected in the
alliance objective function. An intermediate value for δ (0 < δ < 1) denotes the
degree of fairness of Firm 1.
Irrespective of the degree of fairness, the alliance’s objective is achieved by
inducing both partners to contribute optimal levels of efforts e1 and e2 through
the selection of α and β. We formally introduce the alliance problem as:
Alliance Problem:

Maximiz E ( G )= E ( Π1 + δΠ 2 )

(6)

α ,β

Subject to:
Π1 =

1
1
+
( Π − 1) ,
2 1+ δ

Π2=

1
δ
+
( Π − 1)
2 1+ δ

(7)


 e2 − µ e1e2
e1 ∈ Arg max  −α + (1 − β ) E ( X ) −  1
2



 e 2 − µ e1e2
e2 ∈ Arg max α + β E ( X ) −  2
2





 



 

(8)

(9)

The first constraint, [7] ensures that it is rational for each firm to participate
in the alliance, given that each firm can get a net payoff of 0.5 on its own. The
second constraint, [8] ensures that inducing effort level e1 is incentive compatible (IC) for Firm 1. Similarly, the third constraint, [9] ensures that the choice of
e2 is incentive compatible for Firm 2. In the absence of trust and observability of
efforts, it is necessary to have the IC constraints to ensure that each firm would
contribute to the desired effort. However, if alliance firms trust each other, then
there is no need for formal contracts, as partner firms would honor their promised effort contributions without any contracts. In this case, the IC constraints
(i.e., [8] [9]) will become redundant. In the following section, we discuss several
scenarios where we investigate the impact of trust and fairness in alliances.

3. Implications of Trust and Fairness in Alliances
We begin our analysis by deriving the alliance potential when both partners trust
and deal fairly with each other. This case can be viewed as the “first-best” solution in alliances, since trust between partners will act as a substitute for incentive
contracts and would neutralize potential moral hazard problems. Thus, the need
for IC constraints given by equations [8] and [9] to induce the desired effort levels becomes redundant. Fair dealing between partners implies that δ = 1. Under
these conditions, the alliance problem described in equations [6] – [9] will reduce to:

Maximiz E ( G=
) E (Π )
e1 , e2

DOI: 10.4236/tel.2021.112012
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Subject to:

Π1 = Π 2 =

1 1
+ ( Π − 1)
2 2

The solution to the above problem for the alliance profits and the individual
effort contributions are shown in Figure 2.
Proposition 1: If the two firms agree to share profits equally and trust each
other to exert the committed level of effort, they will form an alliance irrespective of their level of synergy. Moreover, the alliance profit increases exponentially in the level of synergy and approaches infinity when μ = 1. See Figure 2.
1
The alliance profit is given by Π =
.
1− µ
Proof: All proofs are in the Appendix.
The intuition behind Proposition 1 is as follows. Symmetric firms dealing
fairly with each other will contribute an equal amount of effort towards the alliance. The synergy drives the marginal cost of effort down for each firm. At the
extreme, when μ = 1, the marginal cost of effort becomes zero. On the other
hand, the marginal benefit of effort remains unaffected by the alliance. As such,
the optimal level of effort increases with the level of synergy and improves the
alliance profit accordingly.
In the next set of results, we investigate the loss in alliance potential due to the
lack of trust between partners. In the absence of trust, the partners need to ensure that promised effort contributions are exerted. To do so, one incentive
compatible (IC) constraint for each partner (Equations [8] and [9]) is needed so
that partners put forth desired levels of effort. We assume that partners continue
to deal fairly with each other. In this case, the alliance problem can be stated as:

Maximiz E ( G=
) E (Π )
α ,β

Subject to:

Π1 = Π 2 =

1 1
+ ( Π − 1)
2 2


 e 2 − µ e1e2  
e1 ∈ Arg max  −α + (1 − β ) E ( X ) −  1

2


 

Figure 2. Alliance potential when firms deal fairly and trust each other.
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 e 2 − µ e1e2
e2 ∈ Arg max α + β E ( X ) −  2
2





 

Solution to the above problem for the alliance profits is shown in Figure 3.
Proposition 2: Suppose the two firms agree to share profits equally but do not
trust each other to exert the committed level of effort, the alliance will not form
if the level of synergy is below a critical value (μ ≤ 0.382). And even when they
form an alliance (μ > 0.382), there will be a significant drop in the alliance profits. The drop in profits due to lack of trust increases in the level of synergy. See
Figure 3.
The alliance profit, in this case, is given by
Π=

3− µ
4 (1 − 0.5µ )

2

for µ > 0.382 .

Figure 3. Alliance potential when firms deal fairly but do not trust each other.
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The problem here is that the lack of trust gives rise to a free-rider concern.
Each firm knows that the other has incentives to free-ride on their hard work.
For example, Firm 1 knows that if it exerts the level of effort that is optimal under the trust and fairness regime, the Firm 2 has incentives to shirk to a lower
level of effort. The marginal cost savings from effort is higher than the marginal
losses from their share of profits at this point. However, as the level of effort decreases, the marginal cost savings from reduced effort decreases while the marginal losses from benefits remain the same. The equilibrium therefore is reached
at the point where the marginal cost savings from effort is the same as marginal
losses from their share of profits. In other words, the lack of trust forces the
firms to work at a much lower level causing significant losses in alliance profits.
This is also why the two firms will not form the alliance if their synergy is not
high enough. In this case, the benefit from synergy will be outweighed by the
loss of efficiency due to mutual mistrust.
Next, we investigate the general scenario where the alliance firms neither trust
nor deal fairly with each other. Specifically, Firm 1 does not treat Firm 2 fairly,
i.e., δ < 1.
Proposition 3: When partners do not trust each other and Firm 1 (the dominant one) does not treat Firm 2 fairly, the formation of alliance requires the level
of synergy to exceed a significantly higher critical value. Moreover, when they
form an alliance, the lack of fair play causes a further reduction in the alliance
profit. Both the critical level of synergy and the drop in alliance profits increase
as the degree of fairness decrease. Moreover, the alliance will not form if the degree of fairness goes below a critical level.
Here, the partners do not trust each other, as such, the effort levels are low to
begin with. Moreover, given that the dominant partner takes a bigger share of
the alliance profits, the weaker partner becomes less motivated and reduces further his or her effort. The problem is magnified as the degree of fairness gets
smaller. This problem is similar to a standard principal-agent model.
But the double-sided moral hazard brings about tensions that are not present
in the typical principal-agent model. For example, if Firm 1 completely dominates Firm 2, the alliance will not form at all. Such an arrangement will motivate
only a lower level of effort from the agent and require a higher level of effort
from the principal. On the other hand, the principal can lower his level of effort
and yet improve the size of the pie if he is willing to share more of the pie with
the agent. In other words, it is in Firm 1’s best interest to treat Firm 2 with some
degree of fairness. The solution to this problem for the individual firm’s returns
is shown in Figure 4.
It is true that in many situations in the real world, one firm may emerge as the
dominant partner and other may accept it. But we do not believe that all of these
situations will lead to the above equilibrium because individuals care about fairness. In our example, the more, the weaker firm cares about fairness, the greater
the dominant firm has to share to induce participation. In the extreme, if the
DOI: 10.4236/tel.2021.112012
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Figure 4. Dominant partner’s profit.

second firm refuses to accept a weaker position, then the alliance will not form at
all.
Proposition 4: Suppose the two firms do not trust each other and fights for a
bigger share of the alliance profits, then the alliance will not form at all irrespective of the level of synergy.
Here, each firm, instead of sharing equally the alliance profits begins to fight
for increasing their share of the pie. In this process, each firm has incentives to
take a tougher bargaining position than the other. The end result is a prisoners’
dilemma problem where the only equilibrium is not to come together at all. This
is a classic example of the weaknesses in the extant agency models. In the absence of any value for fair play, wealth-maximizing agents, in their desire to gain
a little more than the other foregoes the whole pie irrespective of how large the
pie is. We believe that real-world agents care not only for wealth but also for
fairness in their dealings with each other. As a result, in the situation that we
have described in this paper (two identical firms), their desire for fairness will
sustain the 50 - 50 profit sharing equilibrium. But this is not to say that the firms
will not form the alliance unless they care about fairness.
DOI: 10.4236/tel.2021.112012
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4. Conclusion
In this paper, we develop an analytical model to illustrate the role of trust and
fairness in alliances and quantify their economic value to alliance partners. We
show that alliance profits and the individual firms’ profits are greatest when
partners trust and deal fairly with each other. Moreover, trusting and fair dealing
partners benefit the most from the synergies of joint production. We also show
that when partners do not trust each other, the alliance profits are reduced by a
large amount. This reduction is primarily due to the free-rider concern of each
of the firms in the alliance. This reduction in alliance potential prevents some
firms from coming together in an alliance, especially when synergies from joint
production are low. The alliance potential is further destroyed if partners do not
deal fairly in addition to not trusting each other. We investigate two possibilities
under this scenario: either the emergence of a dominant partner or the partners
end up in conflict, fighting for a higher share of the alliance profits. In the pure
conflict case, firms will refuse to come together irrespective of the level of synergy between them. In the dominant partner case, only firms with high levels of
synergy will agree to come together. But even then, the dominant partner will be
able to realize only a small portion of the benefits from synergy. Our model demonstrates that the benefits from contractual mechanisms are much smaller
compared to the alliance potential when partners deal fairly and trust each other.
We also show that the lack of trust and greed would limit the number of alliances
that may survive in the long run, even in the presence of synergies that can be
exploited by alliance partners. This may be one of the main reasons why most alliances fail within a very short period.
We believe that our model makes several important contributions to the vast
literature on business alliances. First, we demonstrate the economic significance
of trust and fairness in an alliance setting. Our model can be used to quantify the
welfare loss due to lack of trust and fairness in alliances. Second, we are able to
capture the interplay of trust and fairness with synergy. Therefore, firms interested in partnering should not only focus on potential synergies on production
and/or cost savings in alliances but also on relationship factors such as trustworthiness and fair dealing of other partners. Finally, we point out the importance of partners’ consideration for each other’s payoffs in an alliance. This is a
classic example of the weaknesses in the extant agency models. In the absence of
any value for fair play, wealth-maximizing agents, in their desire to gain a little
more than the other foregoes the whole pie irrespective of how large the pie is.
Among the limitations of our model are that it is not dynamic in the sense of
capturing equilibrium strategies over multiple periods. Alliance firms may learn
over time that rewards from cooperative outcomes are greater than rewards from
self-interested behavior. Also, the incentive for an alliance firm to build a good
reputation may work against the incentive to free-ride. Repeated interactions
provide the basis for partners to develop trust in alliance relationships.
DOI: 10.4236/tel.2021.112012
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Appendix
1) An individual firm’s payoffs
ei + ε i ; i = 1, 2 .
An individual Firm’s production function X =
i
2
e
An individual Firm’s cost of effort Ci = i , i = 1, 2 .
2
Therefore Profit for each firm ∏i= X i − Ci , i = 1, 2 .
Therefore, an Individual Firm’s Problem is to

Max E ( ∏i )
ei

1
⇒ ei∗ =
1 and ∏∗i =
2
∴ Total Profits for both Firms Π = Π1 + Π 2 = 1

Therefore, we consider ∏ =1 as the minimum pay-off needed for alliance
formation.
2) Alliance potential when firms deal fairly and trust each other
Alliance Production Function

X = e1 + e2 + ε1 + ε 2
Since there is fair sharing

Xi =

X
2

From Equation (3),
C=
i

ei2 1
− µ e1e2 ; µ ≤ 1
2 2

Alliance objective is to

Maximiz ( G=
) E (Π )
e1 , e2

Subject to:

1 1
+ ( Π − 1)
2 2
e2 e2
⇒ Max e1 + e2 − 1 − 2 + µ e1e2
e1 , e2
2 2
Π1 = Π 2 =

From First Order Conditions

⇒

1 − e1 + µ e1 =
0
1
e2 =
 e1 =
1 − e2 + µ e2 =
0
1− µ
∴Π = Π1 + Π 2 =

1
1− µ

3) Alliance potential when firms deal fairly but do not trust each other
In the absence of trust we need contracts to induce desired effort
With Fixed pay α and Incentive pay β
The payoff for Firm 1: X 1 =−α + (1 − β ) X
The payoff for Firm 2: X 2= α + β X
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 e 2 − µ e1e2 
Profit for Firm 1: Π1 =−α + (1 − β ) X −  1

2


 e 2 − µ e1e2 
Profit for Firm 2: Π 2 = α + β X −  2

2


Therefore the alliance problem is to:

Maximiz E ( G=
) E (Π )
α ,β

Subject to:

1 1
+ ( Π − 1)
2 2

Π1 = Π 2 =


 e2 − µ e1e2  
e1 ∈ Arg max  −α + (1 − β ) E ( X ) −  1

2

 



 e 2 − µ e1e2  
e2 ∈ Arg max α + β E ( X ) −  2

2

 


[IC1]

[IC2]

From IC conditions:

(1 − β ) − e1 +
β − e2 +

⇒

e1 −

µ e1
2

µ e2
2

µ e2

0
=

2
=
0

=
1− β

− µ e1
+ e2 =
β
2

e1 =

(1 − β ) + β
1−

e2 =

β+

µ
2

1−

µ2

µ
2 ;

4

(1 − β )
µ2
4

Since Alliance has fair sharing it is easy to show that β = 0.5
Therefore

e1 = e2 =

∴Π =

1
 µ
2 1 − 
 2
3− µ

 µ
4 1 − 
2


2

When µ = 1 ; Π =2
When Π =1 , let µ = µc , the minimum synergy needed to form the alliance
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∴

3 − µc
 µ 
4 1 − c 
2 


2

=
1

∴ µc =
0.382
When µ < µc the alliance will not form.
4) Alliance potential when partners neither trust nor deal fairly
a) Dominant partner’s (Firm 1’s) problem

Maximiz E ( G )= E ( Π1 + δΠ 2 )
α ,β

Subject to:
Π1 =

1
1
+
( Π − 1)
2 1+ δ

Π2=

1
δ
+
( Π − 1)
2 1+ δ


 e 2 − µ e1e2
e1 ∈ Arg max  −α + (1 − β ) X −  1
2



 e 2 − µ e1e2
e2 ∈ Arg max α + β X −  2
2





 



 

From IC conditions (As in the previous case)

(1 − β ) + β

µ 

2 

µ

1−
1

4
 e1 + e2 =
µ
µ
1−
β + (1 − β ) 
2

2
e2 =
2

µ

1−

4
e1 =

2

Therefore the Dominant Partner’s Problem is

 e2 − µ e1e2
Max − α + (1 − β )( e1 + e2 ) −  1
α ,β
2

⇒ Max α (δ − 1) +
α ,β

1 − β + δβ
1−

µ
2

−



 e22 − µ e1e2
 + δ α + β ( e1 + e2 ) − 
2






 

e12 δ e22 1 + δ
−
+
µ e1e2
2
2
2

Differentiating w.r.t β

⇒

−1 + δ

µ
1−
2

− e1

de1
de (1 + δ ) µ d ( e1e2 )
− δ e2 2 +
=
0
dβ
dβ
2
dβ

µ
µ

 1+ δ  µ 

µ 1 −  (1 − 2 β )
1 − β + β 2  − δ  β + (1 − β )  +
−1 + δ 
2
2
2




0
⇒
+
=
2
µ


µ
µ


1−
1 −
 1 + 
2
4 
2
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δ−

µ

2
⇒β =
 µ
1 −  (1 + δ )
 2
1
∴ e1 =
 µ
1 −  (1 + δ )
 2

δ

∴ e2 =
 µ
1 −  (1 + δ )
 2

∴ e2 =
δ e1
The Alliance Profit is given by
e1 e2 −
Π=
Π1 + Π 2 =+

e12 e22
− + µ e1e2
2 2

Since e2 = δ e1

e12
1 + δ 2 − 2 µδ
2
2
 µ
2 1 −  (1 + δ ) − 1 − 2 µδ + δ 2
2
∴Π = 
Π= e1 + e2 −

(

)

(

)

2
 µ
2 1 −  (1 + δ )
 2
2

Dominant Partner’s Problem is to choose delta that maximizes its profit
1
1
+ ( Π − 1)
δ
2
1+ δ
d  Π
1 
⇒
−

dδ 1 + δ 1 + δ 

Max
*

But,
2
 µ
2 1 −  (1 + δ ) − 1 − 2 µδ + δ 2
(1 − µ ) + 4δ + (1 − µ ) δ 2 ;
2

=
Π
≡
2
2
A (1 + δ )
 µ
2 1 −  1 + δ 2
2


(

(

 µ
where =
A 2 1 − 
2

⇒

⇒

d
dδ

)

)

2

 (1 − µ )
4δ + (1 + µ ) δ 2
1 
+
−


3
3
1+ δ 
A (1 + δ )
 A (1 + δ )


1
A (1 + δ )

4


µ2
µ 2 
2
2
3
µ
2
δ
6
δµ
µ
δ
δ
1
µ
0
+
+
−
−
+
+
−
+


 =
2
2  



This equation does not have a closed from solution.
However, it is easy to show that when
1.5737 , Π1* =0.8790 ,
Case 1 (Please see Figure 4): µ = 0.9 , δ * = 0.514 , Π* =
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10 and Π1* =Π*2 =5 when partners trust each
Π*2 =
0.6948 compared to a Π* =
other and deal fairly; and
1.1875 ,
Case 1 (Please see Figure 4): µ = 0.6 , δ * = 0.649 , Π* =
*
0.5738 compared to a Π* =2.5 and Π1* =Π*2 =1.25 when
Π1 =0.6137 , Π*2 =
partners trust each other and deal fairly
b) Conflict Situation
Alliance problem is
Max E [δ 2 Π1 + δ1Π 2 ]
α ,β

⇒ Max
α ,β

1

δ2

E [ Π1 + k Π 2 ]

δ1
δ2

where k =

Firm 1’s Reaction function

δ2
1
Max + ( Π − 1)
δ1 2
δ1 + δ 2
1
1
⇒ Max + ( Π − 1)
δ1 2
1+ k
d  Π − 1  dk
⇒
=
0
dk  1 + k  dδ1

⇒

1
A + (1 + k )

4


µ2
µ 2  1
2
2
3
2
k
6
k
k
k
1
0
µ
µ
µ
µ
+
+
−
−
+
+
−
+


 =
2
2   δ 2



Firm 2’s Reaction function

δ2
1
Max + ( Π − 1)
δ2 2
δ1 + δ 2

where k 1 =
⇒

⇒

d
dk

1
1
⇒ Max + ( Π − 1)
2
1 + k1

δ2
δ1

1
 Π − 1  dk
0
1 + k 1  dδ =

 2

1

(

A 1+ k

)

1 4



µ2
µ 2  1
0
− 2k 1 − 6k 1 µ + µ 2 k 1 + k 1  1 − µ +
3 + µ +
 =
2
2   δ1



Using Firm 1’s and Firm 2’s reaction functions we find that there are no solutions within the parameter values.
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