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Relational Contractsin Strategic Alliances

1. Introduction

Strategic aliances exist in a bewildering variety of forms, ranging from short-term
cooperative projects, through long-term partnerships and joint ventures, to transactions that
permanently restructure firm boundaries and asset ownership. Even brief inspection of the
existing governance structures in industries such as pharmaceuticals, biotechnology, medical
devices, airlines, and telecommunications shows that firms have invented far more ways to

work together than organizational economics has so far expressed (not to mention eval uated).

To investigate this plethora of observed attempts to coordinate activities across firms, we
conducted a series of detailed interviews with practitioners who design, implement, consult to,
and negotiate terms for these governance structures. Several important ideas arose during these
discussions—some familiar from the organizationa-economics literature, but others more
novel. Three ideas emerged as especially important factors determining the form and
performance of strategic alliances. spillovers (or externalities) from the joint project onto the
parents; the need for governance structures to induce efficient behavior ex post, since contracts
cannot; and the importance of relationshipsin the successful implementation of these aliances.
Standard ideas, such as hold-ups motivated by specific investments, played markedly smaller

rolesin what we heard from practitioners.

In this paper, we develop a model that integrates the three factors emphasized by the
practitioners — spillovers, contracting problems ex post, and relationships. We use this model
to examine a collection of governance structures that our interviewees described, such as
aliances (where non-integrated parties coordinate activities without changing firm boundaries
or asset ownership), acquisitions (where one parent acquires and controls the joint project),

mergers (where all the assets are merged into a single firm), mutual divestitures (where an
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autonomous entity is created to pursue the joint project without parental ownership or direct

control), and joint ventures (where a new entity is created and jointly owned by the parents).*

We examine the relative efficiency of alternative governance structuresin two cases: a
gatic environment (where the parties engage in a one-shot transaction), and a relationa
environment (where the parties are engaged in ongoing relationships). Our theoretical analysis
of the relational case identifies the manageria challenges associated with each governance
structure and provides a simple characterization of the efficient governance structure in a

relational environment.

While much of the recent literature on vertical integration and the theory of the firm has
emphasized hold-ups motivated by specific investments, we utilize the “rel ational -adaptation
theory of the firm” developed in Baker, Gibbons, and Murphy (2002a), which formalizes and
extends the theory of the firm begun by Simon (1951) and Williamson (1975). The key ideas
in the relational-adaptation theory of the firm are that (1) ongoing relationships can help parties
achieve efficient adaptations as states of the world are realized and (2) integration can either
enhance or inhibit the parties’ effort to use their relationship towards this end. In this paper, we
apply thisideato a much richer set of governance structures than the simple “make or buy”

problem studied in our 2002a paper.

Our relational -adaptation approach complementstwo other streams of research — one
based on property rights, the other on agency theory — that also emphasize the importance of
ongoing relationships in organizational settings. Regarding property rights, Garvey (1995),
Baker, Gibbons, and Murphy (1999, 2002b), and Halonen (2002) enriched static modelsin
the tradition of Grossman and Hart (1986), Hart and Moore (1990), and Hart (1995) by adding
ongoing relationships to static property-rights models. In the static models, ex post surplus

shares create ex ante incentives for non-contractible specific investments. Adding relationships

1 Notethat we use “alliances’ both as an umbrellaterm (asin “strategic alliances exist in many forms”) and

as a specific governance structure (in which non-integrated parties coordinate activities). We trust our
meaning will be clear from context.
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to the static property-rights models enriches the feasible set of ex post surplus shares, and so
improves ex ante incentives (and often also changes the efficient structure of asset ownership,

compared to the static modd!).

Regarding agency theory, Baker, Gibbons, and Murphy (1994), Che and Y oo (2001),
and Rayo (2002) enriched static models in the tradition of Holmstrom (1982), Holmstrom and
Milgrom (1991), and Baker (1992), again by adding ongoing relationships to the static models.
Adding relationships to the static agency models enriches the set of feasible incentive contracts,
this time by allowing relationa incentive contracts to link pay to subjective performance
measures (i.e., variables that are observable but not verifiable). The feasibility of such
relational incentive contracts changes the role, and hence typically aso the efficient design, of
incentive contracts based on objective performance measures, compared to the static agency

models.

In contrast to both these property-rights and agency-theory streams of research, our
rel ational -adaptation approach has no ex ante actions, so relationships have no role to play in
improving ex ante incentives. Instead, our focus is on the complementary problem of ex post
adaptation. This digtinction between ex ante incentives and ex post adaptation has both

theoretical and empirical implications, as we discuss below.

The paper is organized as follows. Section 2 develops a ssimple model with two
transferable assets and two firms and then conducts a static analysis of this simple model.
Section 3 turns to our main focus, relational governance, first by providing evidence on the
potential importance of relationships in strategic aliances, then by analyzing relationa
governance in the simple model from Section 2, and finally by analyzing relational governance
in amuch more general model (with an arbitrary number of assets and firms, and very general
payoffs and action spaces). Our analysis delivers three primary insights. First, we identify the
managerial challenges associated with each governance structure, and show that these

challenges differ in static and relational environments. Second, we define and identify the
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“efficient” governance structure as the structure that minimizes the managerial challengesin
each environment. Third, we establish that relationships not only improve the performance of
any given governance structure, but also that the efficient governance structure under relational

governance differs from the efficient structure under static governance.

Sections 2 and 3 restrict attention to governance structures with “unique control” (i.e.,
any given asset is owned by exactly one firm). Section 4 sketches a new approach to “joint
control,” where certain assets are jointly owned by multiple firms. Because our model
emphasi zes contracting problems ex post, joint control raises theoretical issues that have gone
unnoticed in the property-rights approach to joint ownership (e.g., Hart and Moore (1990),
Garvey (1995), Rey and Tirole (2001), and Halonen (2002)). These theoretical issues—
including how utilization decisions are made for jointly owned assets and how non-contractible
profits from these decisions are subsequently divided—correspond to difficulties that

practitioners described to us concerning the management of joint ventures.

Section 5 follows Maskin and Tirole (1999), by noting that what we call owning an asset
could just as well be owning a decision right, and the latter right could be conveyed by
contract. Asset-ownership structures with unique control then correspond to contractsin which
every decision right is allocated to one party or another, whereas ownership structures with
joint control correspond to contracts in which some decision rights are not allocated to any one
contracting party (and so are jointly controlled by the community of contracting parties). We
believe that the latter contracts are prominent—both in the world and in recent empirical work
(e.g., Lerner and Merges, 1998; Elfenbein and Lerner, 2002; and Ryall and Sampson, 2002)
—s0 wWe expect that our extension of the Maskin-Tirole logic to joint-control contracts will be

useful.

Section 6 turns from theory towards testing. We survey the existing empirical literature
and relate it to our theoretical approach. We also describe how the static and relationa

predictions of our model might be tested, and also how one might investigate comparative
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predictions about how the optimal governance structure differs in static versus relationa

environments. Finally, Section 7 concludes.

2. A Simple Model of Static Governance

In this section, we first develop a simple model that incorporates two of the factors
practitioners emphasized to us: spillovers and contracting problems ex post. We then conduct a
static analysis of several governance structures that firms commonly use to coordinate their

activities, including mergers, alliances, acquisitions, and divestitures.

21 A Smple Mode

Suppose there are four assets, { A, a, B, b}, and (initially) two firms, A and B. Firm A
owns{A, a} and Firm B {B, b}. Asset A represents the core activity of Firm A, and asset B
the core activity of Firm B. Assets{a, b}, on the other hand, are valuable only if they are used
together, in coordinated fashion. Formally, assets{a, b} can be used together to produce
profitsp,=p, = p > 0, or used separately to produce p, = p, = 0. The profits p, and p, accrue

to the owners of assetsaand b.

In addition to producing profits p, = p, = p,
Figurel
Economic Environment

coordinated use of {a, b} can also affect the profits from

the core activities of Firms A and B. Let p, and p, denote
Firm A Firm B

the payoffs from these “spillover effects” on A and B.
(That is, any profit from the core activity of Firm A that is @ @
independent of the use of assets {a, b} isexcluded from | coordinated use of {ab} yields

p, and ignored hereafter, and likewise for Firm B.) Asin | Directprofits: p,, p, (diencble)
Spillovers: Pa: Pg (inaienable)

most of the literature on asset ownership, the payoffs p,,
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Ps, P, and p, are observable but not verifiable. All of thisis summarized in Figure 1.

The coordinated use of {a, b} could either complement or compete with the core activities
of one or both firms. To capture these possibilities, the spillover payoffs depend on a state
variable, s, which also is observable but not verifiable. The spillover payoffs p,(s) and p;(9)
can each take on three values: high (H), medium (M), or low (L), whereH >0>M > L. There
are thus nine possible states, denoted s;, wherei=H, M, or L isthe realization of p,, and j=H,
M, or L isthe realization of pg. Denote the probability of state s; by p;. In this smple
environment, we assume not only symmetric payoffs (i.e., the realizations of both p, and p,

areH, M, or L), but also symmetric probabilities (i.e.,p; = p;)-

While our focus on asset ownership isin the Grossman-Hart-Moore (GHM) tradition,
we depart from this literature by imposing the following assumption: the right to determine the
utilization of an asset is indienably attached to the asset’s owner, and is therefore non-
contractible even ex post. By making this assumption, we intend to focus on settings where
there is an important difference between perfunctory and consummate performance, but the
latter is not contractible. For example, Firm A may sign a contract committing it to use{ a, b}
jointly with Firm B, but Firm A may go through the motions to satisfy the letter while violating

the spirit of the contract.®

Our assumption that asset utilization is non-contractible ex post rules out bargaining over
asset utilization after the state has been observed (because implementing the bargained
utilization of an asset would require a contract, unless the bargained utilization coincides with

the utilization preferred by the asset’s owner). Even without ex post contracts, however, one

2 The assumption that the payoffs are not verifiable allows us to omit court-enforceable contracts from our
analysis. The usual argument given for this omission is that the asset-ownership analysis pertains to the
inevitable gapsin the court-enforceable contracts. But this argument ignores the possibility that the effects
of asset ownership may interact with the terms of court-enforceable contracts, asin our (1994) paper. Thus,
a superior approach would include the incomplete court-enforceable contracts in the analysis, along with
asset ownership and relational contracts, as we began to do in a simple setting in our (2001) paper.

¥ Wewereled to this assumption of non-contractability ex post by our discussions with practitioners. Hart
and Holmstrom (2002) and Aghion, Dewatripont, Rey (2002) explore related static models.
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could imagine ex post bargaining over asset ownership. That is, because it is not possible to
enforce a contract that directly influences the utilization decision taken by an asset’s current
owner, there may be gains created by selling the asset to a new owner whose self-interested
utilization decision would be closer to the desired decision that could not be achieved by
contract. But we rule out such ex post renegotiation of asset ownership, for example because
the opportunity to use { a, b} jointly isfleeting, and transferring ownership would take some

time. We comment further on this issue below.

To summarize, the timing in the simple environment is as follows: (1) the parties choose
a governance structure (e.g., an asset ownership structure; see below), perhaps accompanied
by side payments; (2) the state is publicly revealed; (3) the decision to use { a, b} jointly or
separately is made (details depend on what governance structure was chosen; see below); and

(4) payoffs from asset-utilization decisions are received.

We assume that the parties are risk-neutral and so seek to maximize the expected value of
the sum of any side payments and utilization payoffs they may receive. The model isinteresting
only if the asset-utilization decision differs across states and governance structures, so we
assume not only that H > 0> M > L, but also that M + 2p < 0 (so that an individual firm
would not like to see { a, b} used jointly if its spillover payoff were M, even if it owned both
assets) andthat H+M +2p >0>H + L + 2p (so that it isefficient to use {a, b} jointly if the
spillover payoffsare H and M but not if the spillover payoffsare H and L). Panel A of Figure
2 shows the aggregate payoffs (to Firm A plus Firm B) from joint utilization of {a, b} in each
state s;. The shaded cells of Panel A indicate the statesin which it is efficient to use { a, b}
jointly: s, Sy @nd s, Wewill call these three states the efficient states, and the remaining

SiX states the inefficient states.

2.2  Satic Governance under Unigue Control

We now analyze static governance in this ssimple model, but we restrict attention to
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governance structures with “unique control” (i.e., any given asset is owned by exactly one
firm); governance structures involving joint control are analyzed in Section 4 below. Since our
main purpose in this section isto build intuition, we focus on mergers, aliances, acquisitions,

and divestitures, discussing other feasible unique-control governance structures only briefly.

MEeRGERs. We first consider (and then assume away)

mergers, where all the assets of Firm A are merged with Figure 3a

_ _ _ . M er ger
all the assets of Firm B to form a single firm owning

Firm

assets{A, a, B, b}, as shown in Figure 3a. The owner of
this merged firm will use {&, b} jointly whenever p, + p;

+ 2p > 0, which occursin the three efficient states—s,,,,,

Coordinated use of {a,b} if efficient

Sy and s, (see Panel A of Figure 2). In the six
inefficient states, a merged firm will forego the profit of 2p from joint use of {a, b} because
the negative spillover payoffs more than outweigh the positive joint-use payoffs. The expected

surplus produced by a merger (VM) therefore coincides with the first-best social surplus (V™),
(1) V"=V"=p,2(H+p) + 2p,,(H+M+2p).

Since such mergers would completely internalize the externality problems that animate our
model, we assume that there are factors outside our model (such as antitrust considerations, or
efficiency considerationsin the style of Grossman-Hart-Moore) that make a merger either

infeasible or woefully inefficient, so that we need not consider it further.*

Another interpretation of our model is that there are only two assets, aand b, and the payoffs p, and pg are
private benefits to parties A and B. Under this interpretation, there are no physical assets A and B, so ho
single party can receive al four payoffs p,, Ps, P. @and p,. That is, mergers could be assumed to be
contractually infeasible, rather than politically infeasible or economically sub-optimal.
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STATICALLIANCES. In our definition of an alliance, thereis no change in asset ownership:

Firm A owns {A, a} and Firm B owns {B, b}, and the Figure 3b

firms engage in arms-length transactions involving the Static Alliance

joint use of {a, b}, as shown in Figure 3b. In this static By A Firm B

analysis, an arm’ s-length transaction amounts to unilateral

decision-making: Firmi will be willing to participate in

. . . Coordinated use of {a,b} if profitable
coordinated use of {&, b} only if p(s)+p > 0. Since H+p for both Firm A and Firm B

> 0> M+p > L+p, the only state in which both firms will
be willing to use { 4, b} jointly iss,, (see Panel B of Figure 2). Thus, the expected social

surplus from an allianceis

@ V¥=2p,,(H+p).

StaTIc AcQuisiTioNS. In an acquisition (by Firm A),

Figure 3c

Firm A owns{A, a, b} and Firm B owns { B}, as shown Static Acquisition (by A)

in Figure 3c. Given our assumptionthat M + 2p < 0, Firm
Firm A Firm B

A will chooseto use{a, b} jointly if and only if p,(s) = H @
(see Panel C of Figure 2). Alternatively, Firm A could

own {A} while Firm B owns {B, b, a}, in which case | Coordinated l;seof{a,b} if profitable
or FirmA

Firm B would choose to coordinate if and only if pg(s) =
H. Given our symmetry assumptions in this simple model, the expected social surplusisthe

samein either case:

(3 VA =py,, (2H+2p) + pyy(H+M+2p) + p,, (H+L+2p).
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StaTic DIVESTITURES. In amutual divestiture, athird party (call it Firm C) purchases asset

{a} from Firm A and asset {b} from Firm B, as shown in Figure 3d

Figure 3d. Since Firm C owns {a, b} and joint use of {a, Static Divestiture

b} delivers profits of 2p > 0 independent of the state, Firm oo Firm B

C will use the assets jointly in all states (see Panel D of @ @

Figure 2). The total expected surplus (now received by

Farm

three parties) from divestituresis then

[o]
4  V¥=2p+ aApi+)).
ij=HM,L Coordinated use of { a,b} if profitable

for Firm C

The efficient static governance structure depends on
both the magnitude of the inefficiencies (that is, the cost of joint use in inefficient states, and
the opportunity cost of foregoing joint use in efficient states) and the state probabilities.
Equations (2') through (4') restate the social surpluses for alliances, acquisitions and mutual

divestitures relative to the first-best surplus, V™:

(2) VA=VT-2p,,(H+M +2p),

(3) VA=V®—p,(H+M+2p)—p,|H+L +2p|,

(4) V"°=VT-2p,|H+L +2p|-2p, M +L + 20| —pyl2M + 2p| - p 2L + 2p],

Comparing (2') through (4') shows that each static governance structure is second-best
for some parameter values. For example, if p,,, issmall, then alliances tend to be second-best
(because they do not induce joint use in any inefficient states, and the efficient statesin which
they fail to achieve joint use have small probability). Similarly, if p,, islarge, then mutual
divestitures tend to be second-best (because they induce joint usein all the efficient states, and
the probabilities of the inefficient states are low). Finaly, if p,,, is moderate, then acquisitions
tend to be second-best (because they induce joint use in most of the efficient states, but avoid

joint usein most of the inefficient states).
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Eveninthissimple environment, there are other possible unique-control governance
structures. Some are limiting cases of what we have just described, such as disaggregating the
four assets into four separate firms. Others are hybridizations of what we have just described,
such as divesting only asset b to Firm C, so that Firm A owns{A, a} and Firm B owns{B}.
Since our main purpose in analyzing this ssimple model isto build intuition, we restrict attention
to the three unique-control governance structures analyzed above: aliances, acquisitions, and
mutual divestitures. From these three options, the second-best static governance structure isthe

one that maximizes expected surplus,
(5) VSO max[VALVAC VPV,

More generdly, V=" is the maximum across all feasible static governance structures, including
the other unique-control governance structures mentioned above and the joint-control

governance structures described in Section 4.

3. Relational Governance

In this section, we begin by presenting evidence that ongoing rel ationships between firms
are potentially important. Turning to theory, we then analyze relational governance of alliances,
acquisitions, and divestitures in the smple model defined in Section 2.1. Finally, we generalize
this relational-governance analysis of unique-control structures to allow many assets, many

firms, and very general payoffs and action spaces.

3.1 Relationshipsin Srategic Alliances

There are several ways in which the shadow of the future can loom large for alliance
partners. First, alliances are often long-lived and involve continuing interactions between the
parties over an extended period. For example, the Fuji-Xerox relationship lasted for decades

and included several important restructurings at key junctures (M cQuade and Gomes-Casseres,



AuUGUST 2002 RELATIONAL CONTRACTSIN STRATEGIC ALLIANCES PAGE 12

1992). Second, firms often engage in repeat alliances with the same partners (Gulati, 1995a).
In both of these settings, each partner may choose its current actions with an eye on the likely

future responses of the other party.

A third possible way that the future may loom large is through indirect ties. For example,
if Firms A and B have one alliance, and Firms B and C have another, then A’s current actions
with B may beinfluenced by A’s potential future dealings with C. More generaly, a network
of indirect ties can facilitate information flows between firms that have not yet been aliance

partners (Gulati, 1995b).

To begin to document the potential importance of relationships in strategic alliances, we
analyzed data collected by industry specidists at Recombinant Capitd on nearly 12,500
publicly disclosed aliances in the pharmaceutical and biotechnology industries from 1973 to
2001. We use these data to explore each of the three forms of relationships just described:

long-lived contracts, repeated contracting, and indirect ties.

Regarding long-lived contracts, the database does not offer complete information on the
longevity of individual alliances, but we can nonethel ess provide some suggestive evidence.
First, of the 12,5000 alliances in the data, only 372 are listed as formally terminated between
1973 and 2001. Second, even for those that were terminated, the median time between the
initial contract and the termination was 33 months.> Third, 1,548 alliances were formally
revised (but not terminated) during the sample period, and the median time from the initial
contract to the revision was 21 months (constituting alower bound on alliance longevity for
these contracts). Finally, for over 10,000 dliance contracts, there is no evidence that the
contract was not open-ended. In sum, these data suggest that alliances are often not one-shot

transactions, but instead hold the prospect of continuing interactions.

Regarding repeat contracting, Table 1 presents evidence on repeat alliances between the

same partners. In the Recombinant Capital database, most pairs of firms (9,462) do only one

®  These dataexclude 12 proposed mergers or acquisitions that were terminated prior to completion.
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deal with each other, but over athousand pairs of firms do more than one deal together; 57

pairs do five or more deals together. Thus, the prospect of doing another deal is not negligible.

Finally, regarding indirect ties, Table 2 shows the number of alliances (and the number
of partners) for the top 12 pharmaceuticals and top 12 biotechnology firms, where “top” is
defined by the number of alliances reported in the Recombinant Capital database. These 24
firms (defined as the surviving parent as of year-end 2001 in the case of mergers and
acquisitions) comprised less than 1% of the 4,231 surviving parents (after mergers and
acquisitions) in the sample, but were involved in 32% of the 12,451 reported alliances. In

short, afew firms are doing lots of the aliances, raising the question: with whom?

Figure 4 shows the dense network of ties between these top pharmaceuticas and
biotechs. On average, each firm among these 24 has at |east one alliance with 15 of the other 23
firms. But far from all the alliances involving these 24 firms are with another of the 24 firms.
To the contrary, the 24 firms in Table 2 had alliance arrangements with 1,308 partners outside
of the 24, and these 1,332 firms entered 11,303 alliances (91% of the universe identified by
Recombinant). Including the partners of these 1,332 firmsyields atotal of 3,421 firms (81%

of the firms) who were involved in 98% of the reported alliances.

These results on indirect ties suggest that even the most peripheral firm was rarely more
than “two phone calls” away from a“top 24” firm, who in turn was never more than two
phone calls away from another peripheral firm. Again, we interpret these data as suggesting
that relationships between aliance partners are potentialy quite important, at least in the

pharmaceutical and biotechnology industries.

And it turns out that these industries are far from unique. For example, the indirect ties
between partnersin alliances, joint ventures, and the like are again extremely dense in the

internet sector (see http://www.orgnet.com/netindustry0104.qif ) and the automotive industry.

Based on suggestive evidence of this kind, we turn next to theoretica analyses of how

governance structures aid or impede ongoing relationships.
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3.2  Reational Governance in the Smple Model

In this sub-section we incorporate the third element evident from our discussions with
practitioners. having introduced spillovers and ex post contracting problemsin Section 2.1, we
now add ongoing relationships. In our model, relationships remedy the ex post inefficienciesin
the static governance structures analyzed in Section 2.2. As explained above, this emphasis on
relational adaptation differs from the two earlier research streams, in which relationships were
used in property-rights and agency models to enrich the feasible set of sharing rules, and hence

influence ex ante incentives.

Asisnow standard, we model an ongoing relationship as a repeated game. As usua, the
discount rate in the repeated game can be interpreted as reflecting the exogenous probability that
the relationship will end. Thus, even the 372 alliances that were formally terminated may have

begun life with the prospect of an ongoing relationship.

Following a large literature, we interpret an equilibrium in the repested game as a
“relational contract” (i.e., an agreement between the parties that cannot be enforced by a court,
and so must be enforced by the parties’ concerns for their reputations). Macaulay (1963) and
Macneil (1978) introduced the idea of a relational contract to the sociological and lega
literatures, respectively; early economic models of relational contracts include Klein and Leffler
(1981), Telser (1981), and Bull (1987).

In our simple model, a relational contract is a set of payments and asset-utilization
decisions, al of which may depend on non-contractible variables. We restrict attention to first-
best relational contracts: the assets { a, b} are used jointly only in the efficient statess,,,, Sy
and s,,,. The question then becomes whether there exist self-enforcing payment schemes that
induce the parties to take these first-best asset-utilization decisions. These payment schemes
can include positive or negative payments occurring before the state is revealed, payments after
the state is revealed but before the utilization decisions are made, and payments after the

utilization decisions are made.
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We analyze trigger-strategy equilibria if any firm reneges (on a payment or a utilization
decision), the firms engage in static transactions thereafter. We view the punishment phase of
trigger strategies as reflecting a reasonable tradeoff between the theoretical appea of
renegotiation and the intuitive appeal of spite. We impose another form of renegotiation by
assuming that if reneging occurs then the parties engage in efficient static governance structure
in all future periods. (Achieving efficient static governance will typically require a change in
asset ownership at the end of the present period, with an accompanying side-payment.) Thus,
after reneging, the total expected surplus will be the maximum surplus from the alternative

static governance structures, V=" in (5).

In Section 3.3, we analyze a much more general model than the simple one defined in
Section 2.1. For this more general model, we derive a simple but powerful necessary and
sufficient condition for whether a first-best relational contract exists for a given governance
structure: the maximum total reneging temptation must be smaller than the present value of the
differencein total surplus between first-best and efficient static governance. In this section, we

informally apply this condition, as follows:

First, for a given governance structure, identify the states in which the static outcome of
this governance structure is not first-best.

Second, for each such state, compute each firm’s payoff from its static best response to
first-best asset-utilization decisions by the other asset owner(s).

Third, compute the difference between the firm’s best-response payoff and its first-best
payoff. Cal this difference the firm’s reneging temptation (in this state).

Fourth, sum this reneging temptation across firms. Call the result the total reneging
temptation (in this state).

Fifth, search across al such states for the maximum total reneging temptation (under this
governance structure). Call the result the reneging temptation for this governance
structure.

Using this methodology, we now derive the reneging temptation for the three unique-control

governance structures analyzed in Section 2.2: aliances, acquisitions, and mutual divestitures.
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ReLATIONAL ALLIANCES. A static alliance achieves the first-best in every state except s,,,, and

S In state sy, Firm A is tempted to deviate: first-best asset utilization requires joint use of
{a, b} inthis state, but yields the negative payoff M+p for Firm A, compared to the payoff of
zero that Firm A could earn from its static best response. Firm B, on the other hand, is not
tempted to deviate in state s,,,, SO the total reneging temptation in state s, is |[M + p|.
Similarly, the total reneging temptation in state s,,, (where Firm B istempted but Firm A is not)
isalso |[M + p|. Therefore, the reneging temptation for afirst-best relational allianceis R =
IM + p|.

RELATIONAL ACQUISITIONS. A static acquisition (by Firm A of asset b) achieves the first-best in

every state except s, and s,,,. In states,, Firm A is tempted to deviate: first-best asset
utilization forbids joint use of {a, b} in this state, but joint use would yield the positive payoff
H+2p for Firm A, compared to the payoff of zero to Firm A in the first-best outcome. Because
Firm B owns neither of the relevant assets (aor b), Firm B has no reneging temptation, in any
state. The total reneging temptation in state s, is thus H+2p. In state s,,,,, in contrast, Firm A
is again tempted to deviate, but for the opposite reason: first-best asset utilization requires joint
use of {a, b} in this state, but yields the negative payoff M+2p for Firm A, compared to the
payoff of zero from Firm ‘s static best response. Hence, the total reneging temptation in state
S, IS |M + 2p|. By our assumptionsthat M + 2p < 0 and H + M + 2p > 0, we have that
IM + 2p] < H < H + 2p. Therefore, the reneging temptation for a first-best relationa

acquisitionisR* = H + 2p.

ReLaTIONAL DIVESTITURES. A static divestiture fails to achieve the first-best in the inefficient

states: s, Sym» SuLs Siw Suwe @nd s, . Because Firms A and B own neither of the relevant
assets, they have no reneging temptation, in any state. In all the inefficient states, Firm Cis
tempted to deviate: first-best asset utilization forbids joint use of { a, b} in each of these states,

but joint use would yield the positive payoff 2p for Firm C, compared to the payoff of zero to
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Firm C in the first-best. Therefore, the reneging temptation for afirst-best relational divestiture
isR% = 2p.

Even this simple analysis delivers three insights, which we generalize below. First, we
can now identify the manageria challenges created by a given governance structure in a
relational environment. In an aliance, for example, the challenge isto inspirejoint use in states
where it is efficient but one party is harmed by joint use. In an acquisition, in contrast, the
challenge isto prevent joint use in states where it is beneficial to the acquiring firm but even
more harmful to the divesting firm. Finally, in a divestiture, the challenge isto keep Firm C

from implementing joint use without regard to the spilloverson Firms A and B.

Second, we can determine which of these governance structuresis efficient in arelational
environment. Simply put, the efficient governance structure minimizes the manageria
challenges. More formally, governance structures with smaller reneging temptations can
achieve the first-best at higher discount rates, and so are efficient for a broader range of
parameters. Recall that the reneging temptations are R*- = |[M + p| for first-best relational
alliances, R* = H + 2p for first-best relational acquisitions, and R® = 2p for first-best
relational divestitures. Thus, in this simple model, relational divestitures always dominate
relational acquisitions, so relational divestitures are efficient if [M + p| < 2p, and relational

aliances are efficient if |[M + p| > 2p.

Third, we now see that relationships matter in two ways: first, relationships improve the
performance of a given governance structure, relative to the static outcome; second,
rel ationships often make it efficient to change the governance structure, away from the efficient
structure in a static environment. As atrivial example of the latter, recall from Section 2.2 that,
in a dtatic environment, acquisitions are optimal if the probability p,,, iS moderate. But

acquisitions are dominated by divestituresin arelational environment.
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33 Rdlational Governancein a Richer Modd

Our ssimple model included two alienable assets, two (or three) firms, and nine states. We
now extend the model to allow for arbitrary finite numbers of assets, firms, and states, as well
as much more general payoffs and action spaces. Our goal is to generalize the three insights
above: in a reationa environment, (1) different governance structures create different
managerial challenges, (2) the efficient governance structure minimizes these manageria
challenges (i.e., reneging temptations), and consequently (3) the efficient governance structure

typicaly differsfrom that in a static environment.

In the spirit of the simple model, suppose that there are two kinds of assets. First, there
are Jalienable assets, indexed by by j T J={1, ..., J}, akin to the assets { a, b} above. Let g,
denote the decision taken by the owner of asset j regarding the utilization of asset j, whered is
chosen from the finite set D,. Second, there are | inalienable assets, indexed by i T 1 = {1, ...,
[}, akin to the assets { A, B} above. These inalienable assets belong to the | firms that may
experience spillover payoffs from the utilization decisions concerning the J assets, akin to
Firms A and B above. Let d. denote the decision taken by firm i regarding the utilization of
asset i, where d, is chosen from the finite set D,. (In the simple model, we ignored such
decisions concerning inalienable assets, but it is easy to include them here.) We write d for the

vector of decisions ((d, iT 1); (d, jT J)) and D for CN)mDi O D

ity

L et s denote the state, drawn from the finite set S according to the probability density
f(s). There are then two kinds of payoffs, corresponding to the two kinds of assets. First, there
are direct payoffs, which accrue to the owners of the alienable assets, akin to the payoffs p,
and p, above. Let p ]D (d, s) denote the direct payoff that accrues to the owner of asset j if
decisions d are taken in state s. Second, there are spillover payoffs, which accrue to the
owners of the inalienable assets, akin to the payoffs p, and p, above. Let pS(d, s) denote the
spillover payoff tofirmi if decisonsd are taken in state s. (It may be that one or more of the
firmsil | have spillover payments pS(d, s) © 0, as Firm C did above.) Asin the smple model,

the state, the decisions, and the payoffs are observable but not verifiable.
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Thetotal payoff from decisions d in state s is the sum of the spillover payoffs and the

direct payoffs,

©  apids)+ap°ds.

i it

Let d™(s) denote the first-best decisions in state s, which maximize the total payoff in (6) over
aldi D.Define

M VP9° apid™(9.9+apPd™(9).9

i i

asthefirst-best total payoff in state's, and let V™ © E[V™(s)].

A governance structure specifies which firms own which assets. Under unigue control,
each asset isowned by exactly one firm: there is neither joint ownership nor incomplete
ownership. Formally, the unique-control governance structure g is the function G: J ® |,
where G,(j) =i meansthat firm i owns asset j under governance structure g. The payoff to firm
I from decisions d in state s under governance structure g is then the firm’s spillover payoff

plus any direct payoffs that accrue to thisfirm in this governance structure,

8 pyd9°pids+ apds

{iT 3G, G)=i}

In addition to defining payoffs, we must also define action spaces for governance structure g.
Firm i controlsinalienable asset i and also any alienable assets it ownsin this governance

structure, so firmi’s action spaceis
@ D,°D," OD,.

{iT 3G, ()=1}
Wewrite d;, asatypica element of D,

We assume that, for each governance structure g, and for each state s, there is a unique

Nash equilibrium, dy"(s). That is, for each firm i, di;"(s) solves
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(10)  max p((dgd'5(9).9).
The expected payoff to firm i under the static governance structure g isthen
(1) Vg °E,[py(dy(9)9)],
and we writeV; for a LV

Under a merger, asingle firm would own all the assets, make all the decisions. and
receive all the payoffs. In this case, d)y(s) © d™(s) and V™ = V™. As before, we exclude
mergers. (In fact, we have aready done so by calling the assetsil | inalienable.) We now also
assume that no other static governance structure achieves the first-best decisions d™(s) in every

state. Therefore, the second-best static governance structure generates the expected tota

surplus

(12) Voo max V<V,
g

where G is the set of all governance structures (i.e., all functions mapping J into 1). Let

V™ denote V;; under the second-best static governance structure that solves (12).

Because static governance isinefficient (V" < V™), it is natural to ask whether relational
governance can improve on static governance. Asin Section 3.2, we restrict attention to first-
best relational contracts, in which the asset-utilization decisions are d™(s). Our task is then to
determine whether there exist payment schemes that induce the parties to take these first-best
decisions. Asin our simple model, these payments can be positive or negative (i.e., they can
be paid to or paid by a given firm), and they can occur at three different times. First, the
payments might be “ efficiency wages,” denoted by t,, and paid before the state or any decisions
are observed. Second, the payments might be “bribes,” denoted by t, (s) and paid after the
state is observed but before the parties make their asset-utilization decisions. Third, the
payments might be “subjective bonuses,” denoted by T, (d, s) and paid depending on whether

asset-utilization decisions are appropriately tailored to the state.
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Figure 5 illustrates the timing of
. L Figure5
these potentid payments within each o g _ _
Timing of Paymentsin a Relational
period, relative to when the state is Contract
observed and the decisions are taken. State s Decision d
_ o observed taken
We adopt the convention that a positive J |
L [ ]
value of t, t,(s), or T(d, s) is a ! l L '
Efficiency Bribe paid Bonus paid
payment to firm i, and a negative value wage paid tig(s) Tig(d,s)
t|g
a payment from firm i. Furthermore,

we require that these payments balance:

Siitg=0,S;,t,(s)=0foralsand S;;, T,(d,s) =0foral d ands.

ig

Asin Section 3.2, we analyze trigger-strategy equilibria, and we again assume that if
reneging occurs then the firms engage in second-best static governance thereafter. Achieving
second-best static governance typically requires reallocating ownership of the alienable assets,
which typically requires aside-payment P, to firm i (or from firm i if P, is negative). To be
concrete, one could imagine that these side-payments arise from the Nash bargaining solution.
Instead, we impose only two weak constraints on these side-payments: balance (i.e,, S, P, =
0) and individual rationality (i.e., P,+#V;; 3 +V,;", using some notation defined below).*

Thus, after reneging, each firm receives P,

o» Ownership of the alienable assets is reall ocated,

and the expected total surplusis V" per period thereafter, as defined in (12).”

Given a governance structure, there are many reneging constraints that must be satisfied
if arelational contract isto be arepeated-game equilibrium. For afirst-best relational contract to
be an equilibrium under governance structure g, each firm i must: (a) be willing to pay (or
receive) its efficiency-wage payment, t

o+ () be willing to pay (or receive) its bribe, t;(s); (c)

®  Following Levin (2001), we could also allow these side-payments to depend on who reneged, which greatly

simplifies the analysis of optimal equilibria.

It may seem strange that we rule out renegotiation of asset ownership ex post and yet allow for asset sales
after reneging, but there is no inconsistency here. Again, our implicit assumption is that the opportunity to
use assets jointly is fleeting, and transferring ownership would take some time, so thisis why thereis no
renegotiation of ownership ex post.
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be willing to take its first-best decisions, d, (s) and (d) be willing to pay (or receive) its
bonus, T, (d, s).

To smplify the formal statements of the reneging constraints (a) through (d), we

introduce the following notation:

B5)0 p. (d®(s).s Payoff to firm i (excluding side payments) from
Pig (8)° Pig(d(9).9) first-best decisionsin state s under governance
structure g

UR(9)° ty+ ty(9+ T, (d™(9),9 +p (S Payoff to firmi (including side payments) from
S o+ T (@799 4Py (9 first-best decisionsin state s under governance
structure g

vPEoE [U (s)] Expected payoff to firmi (including side
payments) from first-best decisions under
governance structure g

NEg o (dV¥(s).s Payoff to firm i (excluding side payments) from
Pig (9 Pig(dy (99 Nash equilibrium decisionsin state s under
governance structure g

Vv NEo NE Expected payoff to firmi (excluding side
E [p'g(d () S)] payments) from Nash equilibrium decisions
under governance structure g

d2R (s)=argmax p,.((d,.,d= (9)),s Firm i’ s best response in state s under
s 9 dgi Dy Pig((dig:dig(9)):) governance structure g to first-best decisions
by all other firms

p ZR(S) °p,, ((dER(s) ’d-FZ 9),9 Payoff to firmi (excluding side payments) from
best response in state s under governance
structure g, when all other firms take first-best
decisions

Let r denote the discount rate per period. Then, given the notation above, the reneging
constraints (a) through (d) can be written as follows. Constraint (a), that firm i be willing to

pay (or accept) its efficiency-wage payment, t., becomes

19?7

FB NE ST
(13) (1+ %)Vig 3 Vig + I:;g + %VI

for al i. The left-hand side of (13) is the expected present value of firm i’s payoffs on the
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equilibrium path, where all firms honor the relational contract. The right-hand side is the
expected present val ue from reneging on the efficiency-wage payment.® If firm i reneges on the
efficiency-wage payment, then the relational contract is broken, so no further payments (bribes
or bonuses) will be made this period by any firm, al firms will take Nash equilibrium
decisions in this period (generating expected payoff V,), ownership of alienable assets will
be reallocated (with payment P, ), and second-best static governance will ensue forever after

(generating expected present value V™).

Constraint (b), that firm i be willing to pay (or accept) its bribe, t;,(s), becomes

(14) [t (9+Pp 9+ T, (dP(99]+2V P2 pif(9+ P, +1VT

for al i and s. There are two differences between (13) and (14): in (14), t,

has already been
paid, so it does not appear in this period’ s payoffs (the terms in square brackets) on the | eft-
hand side, and the state s has already been realized, so this period’ s payoffs are contingent on

S, Not expectations.

Constraint (c), that firm i be willing to take its first-best decisions, d;;’(s), becomes

(15)  [p(9) + Ty(d™®(9), 9]+ 2V 2 p(9+P, +2V

for al i and s. Theleft-hand side of (15) is the same as (14) except that t () is omitted, because

it has already been paid. The right-hand side of (15) is the same as (14) except that p;;()

8 To administer the efficiency-wage payments discussed here, and all the other payments discussed below, we
envision an honest bank running a two-stage process involving an escrow account, as described below. The
up-shot of this processis that the optimal way to renege on a payment is to do nothing — to pay nothing if
tiy <0, and to accept nothing if t,; > 0. Paying or accepting nothing is the implicit first term on the right-
hand side of (13).

The two-stage escrow processis as follows: In the first stage, all parties have an opportunity to pay into
the account. If t;; < O then firm i is supposed to pay Yat; %zinto the escrow account; if t;; > O then firm i is
supposed to pay nothing into the account. If the anticipated payments are all made, then the bank moves to
the second stage; otherwise, the bank makes a public announcement that it is returning all the payments and
does so. In the second stage, if t;; > O then the bank takes t;, to firm i and asks whether the firm would like
to accept this payment or not. If all the firms with t,; > 0 are willing to accept these payments, then the
bank disperses these amounts; otherwise, the bank makes a public announcement that it is returning all the
payments to the firmsin the first stage and does so.
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NE . .. . EB BR . .
replaces p;, (S), because now firmi is deviating from d; () to d;;"(s), while the other firms
FB
choose d’; (s).
Finaly, constraint (d), that firm i be willing to pay (or accept) its bonus, T,(d, s),

becomes

(16) T, (d™(),9)+2V, P2 P +2VT

for al i and s.

Summing each of (13) through (16) over il | (and recalling that all payments must

balance across the parties) yields the necessary conditions

' 1 FB NE 1y /ST
(13) (1+4)V, 3V +3Vv7,

o

(14) 1VE+Q pB(9° A piE(9+iVT forals

(15) A& pEe+1VE3 A pi(9)+2vforals and

(16") v ®3 Ve

Brief inspection shows that (13'), (14'), and (16') are trivially satisfied. For example, (13')
holds because V™ >V*' 3 V=, But (15') is the key to our analysis: in the Appendix, we
show that if (15) holds then there exist paymentst,, t;,(s), and T ,(d, s) that satisfy (13)

through (16). That is, (15) is necessary and sufficient for afirst-best relational contract to exist

under governance structure g.°

To interpret this necessary and sufficient condition, we rewrite (15" as

(17) RC%° mg;\x[si (piBgR(s) -p ZB(S))] £ %(VFB - VST).

®  Since (13) must hold for every i and (14) through (16) must hold for every i and every s, thereare| + 3IS
reneging constraints (where Sis the number of possible states). The fact that all these reneging constraints
can be reduced to asingle inequality was discovered by Macl eod and Malcomson (1989) and generalized by
Levin (2001).
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In (17), iy (5)- P (9) isfirmi’sreneging temptation in state s under governance structure g
— the generalization of step three of the procedure we used in Section 3.2. Summing this
reneging temptation across firms was step four in that procedure, and finding the state in which
thistotal reneging temptation is maximized was step five. Thus, the left-hand side of (17) isthe
generalization of the procedure from Section 3.2: R? isthe maximal total reneging temptation
under governance structure g. Since we assume that no static governance structure achieves the

first-best decisionsin every state, R is strictly positive.

Fortunately, the right-hand side of (17) also is strictly positive, again because no static
governance structure achieves the first-best (i.e., V™ >V°®"). Thus, whether (17) holds comes
down to the discount rate. Let r, be the discount rate at which (17) holds with equality. For r <
r,, the present value of the net surplus from first-best decisions (the right-hand side) exceeds
the maximal total reneging temptation (the left-hand side), so afirst-best relational contract is
feasible under governance structure g. That is, if the parties are patient enough, then asset
ownership isirrelevant: the first-best can be achieved under any governance structure, because
ongoing relationships have eliminated the incompleteness of contracts. For r > r , however,

thereisno relational contract that can induce first-best decisions under governance structure g.

Given (17), we can now revisit and generalize the three insights from the smple analysis
in Section 3.2. That is, in arelational environment, (1) different governance structures create
different manageria challenges, (2) the efficient governance structure minimizes these
manageria challenges (i.e., reneging temptations), and consequently (3) the efficient

governance structure typically differs from that in a static environment.

First, under governance structure g, the managerial challenges in state s are to induce
firmswith pi(s)- p ;' (S) > O to take first-best decisions. Note that this notion of management
applies between as well as within firms. This usage is completely consistent with what we

heard from practitioners, who frequently described strategic alliances as “lots of work.”

Second, for agiven value of r, if governance structure g satisfies (17) but governance
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structure g' does not, then the first-best can be achieved under g but not under g', so g' is
inefficient. We therefore define the efficient governance structure to be the one that can achieve
the first-best at the highest possible discount rate. Since the right-hand side of (17) is
independent of the governance structure, maximizing r, amounts to minimizing the left-hand

side. That is, the efficient governance structure solves
H BR FB
(18) minfmaxS (P9~ pig ()} -

Third, the efficient governance structure in arelational environment is determined by very

different considerations than in a static environment. Asin (12), the latter solves
NE
(19  maq{E,(Spiy (9)}

Clearly, (18) and (19) will typically have different solutions. For example, while (19) depends
on Nash equilibrium decisions, (18) depends on first-best decisions and on best-responses to
first-best decisions. Also, while (19) is an expectation that depends on the probability
distribution across states, (18) depends on only one state (the one where the reneging

temptation isthe largest) and is independent of the probability distribution.™

In sum, the evidence in Section 3.1 suggested that strategic alliances may be rooted in a
dense network of relationships, and our discussions with practitioners indicated that such
relationships are important in determining the performance of the alliances. We therefore
developed a model of two ways that ongoing relationships matter in strategic alliances. First,
for any given governance structure, relational contracts can improve upon the static outcome,

achieving the first-best if the discount rate is sufficiently small. Second, and more importantly,

0 We have restricted attention to first-best relational contracts. If the discount rate istoo high to achieve the
first-best under any governance structure, it would be natural to consider second-best relational contracts, as
an improvement over the efficient static governance structure. It is easy to construct examples where the
second-best relational contract involves departing from the first-best in one high-temptation, low-
probability state. In such an example, the second-best relational contract would not be independent of the
probability distribution across states, but could easily be independent of most of these probabilities,
whereas the (19) would continue to involve the entire distribution.
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the efficient governance structure in a relational environment differs from that in a datic

environment, because asset ownership affects reneging temptations in the ongoing rel ationship.

4. Joint Control

The modelsin Sections 2 and 3 can be used to analyze a wide variety of governance
structures. The simple model in Section 2 allowed us to analyze alliances, acquisitions, and
divestitures, and the general model in Section 3 could be used to analyze many more asset-
ownership patterns. But there is one familiar governance structure that even our general model

cannot analyze: ajoint venture (JV).

In this section, we explain why we treat JVs (and other governance structures involving
joint ownership) as quditatively different from the unique-control governance structures
andyzed above. In Section 4.1, we summarize the GHM approach to modeling joint
ownership, and we explain why we cannot graft this approach onto our theory in Sections 2
and 3. In Section 4.2, of necessity, we develop a new approach to joint ownership that is
consistent with our theory. Finally, in Section 4.3, we relate our approach to the literature on
property rights and rent seeking, exploring its implications not only for joint ownership
between firms (such as JVs), but also for “joint ownership” within firms (such as “matrix”

organi zations).

4.1  The GHM approach to joint ownership

Suppose there are two parties and two assets. Then there are three kinds of governance
structures: integration (where one party owns both assets), non-integration (where each party
owns one asset), and joint ownership. Because GHM-style model s assume that asset utilization
IS contractible ex post, the parties can bargain over asset utilization ex post. Such bargaining

occurs under non-integration and under joint ownership, but not under integration.
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Under joint ownership, neither party can use either asset without the other’s consent, so
the parties’ threat pointsin ex post bargaining are independent of any asset-specific investments
that the parties might have made. For concreteness, suppose the bargaining yields a 50-50 split
of the joint surplus (over and above these threat points). Then both parties have half-strength

incentives to make asset-specific investments.

Under non-integration, the parties again bargain over asset utilization ex post, but the
threat points are different: each party can use its asset without the other’ s consent, so a party’s
threat point now depends on investments specific to its asset. Now a 50-50 split of the joint
surplus (over and above these new threat points) creates stronger investment incentives than
under joint ownership, because each party now considers how investments affect its threat

point, aswell as how investments affect its bargained share above the threat point.

Because incentives are stronger (but not too strong) under non-integration, the GHM
approach predicts that joint ownership is sub-optimal (Hart and Moore, 1990). But joint
ventures clearly do exist in the world, so there has been some interest in modifications of the
GHM approach that accommodate joint ownership (e.g., Hart, 1995; de Meza and L ockwood,
1998; Rajan and Zingales, 1998, and Halonen, 2002). But all of these modifications preserve
what is, for our purposes, the key assumption in the GHM approach to joint ownership: the
only difference between joint ownership and non-integration isin the threat points for ex post

bargaining.

This difference in threat points seems real enough: when party 1 owns asset 1, party 1
has more control over that asset than if both parties jointly own that asset. In our view,
however, there are other important differences between joint ownership and non-integration.
We turn next to our new approach to joint ownership, which surfaces some of these

differences.
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4.2  Anew approach to joint ownership

As we have emphasized throughout this paper, our theory assumes that asset utilization is
not contractible ex post. One implication of this assumption is that parties cannot bargain over
asset utilization ex post. Instead, in unigue-control governance structures, asset owners simply
take whatever utilization decision they desire (be it their short-run optimum in the static case, or

perhaps the first-best decision in the relational case). But what happens under joint control ?

A full answer to this question will require a paper of its own. In this section, therefore,
we develop only areduced-form model, but we emphasize two key questions raised by a
model of joint ownership without ex post contractibility: how owners decide on the utilization
of jointly owned assets, and how they divide the non-contractible payoffs accruing to jointly
owned assets). We resolve both the deciding and dividing issues by analogy to the theory of

rent-seeking, as follows.

Imagine ajoint venture in the simple static model _
Figure 6

from Section 2.2: Firm A owns { A} and Firm B owns Joint Venture

{B}, but anew entity is created that owns assets { a, b}. — —
119 110 Irm

Unlikea mutual divestiture (Figure 4d), however, this @ @

new entity isjointly owned by Firms A and B, as shown
v

in Figure 6. This implies that the two parent firms must
decide, together, what actions the joint venture should
Joint ownership of {a.b} involves

contested control, and perhaps
contested consumption

take. We assume that control is contested ex post; this

approach is guided in part by our discussions with

practitioners, who told us that joint ventures, in
comparison with other forms of strategic aliance, consumed significant amount of management
time and energy.™ More specifically, after observing the state s;, the parties simultaneously

choose how much to expend in a battle for control. If Firm A expendsk, and Firm B k;, then

1 We emphasize that the contest is not over whether the assets are jointly utilized (since this would violate

our maintained non-contractibility assumption) but rather over which party gets to make the utilization
decision.
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Firm A gains control over thejointly owned assets with probability q(k,, k) and Firm B gains
control with probability 1 —q(k,, kg). Once a party has gained control, that party decides the

utilization of the jointly owned assets{a, b}, but this control lasts only for the current period.

After decision comes division (of the non-contractible payoffs accruing to the jointly
owned assets). Two polar approaches to the division issue are: (1) gaining control conveys not
only decision rights but also division rights (i.e., the firm that gains control also receives all the
payoffs, asin an acquisition, but again for one period only); (2) gaining control over decision
rights has no impact on the subsequent battle for division rights (i.e., after the contest for
control, there is an independent contest for consumption). Our guessisthat reality typically lies

between these two extremes.

Given some resolution of the division issue, one could then compute the equilibrium
expenditures k,* (s;) and kg*(s;), and hence the state-dependent probability that Firm A wins
the contest for control, q(k,*(s;), ks*(s;)). It would be straightforward to flesh out the model
so that the parties' equilibrium expendituresin the contest for control are zero in states where
the parties agree on asset utilization (such as s, Syw» SuL, S @Nd S.,), but in other states are
increasing in the extent to which parties disagree about asset utilization (such as s, versus s,
where the disagreement is stronger in the latter of these two states, so the equilibrium
expenditures would be higher). For our purposes, however, the key point is that joint
ownership creates a contest for control, and the parties’ endogenous participation in this contest
creates state-dependent control (not possible in the unique-control cases modeled above), at the
cost of the equilibrium expenditures k,*(s;) and ky*(s;). If the benefits of state-dependent
control outweigh the social costs of the expenditures, ajoint venture could be the second-best
static governance structure, producing higher expected total surplus than any of the datic

unique-control governance structures analyzed in Section 2.2.*

2 Again, we assume that the opportunity to utilize the assets ex post is fleeting, so there is not time to
reallocate asset ownership ex post. Much discussion with practitioners (as well as simple introspection)
suggests that there are often fights between JV partners over near-term decisions, and that changing the
ownership structure of the JV would not be a practical way to avoid these fights.
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In arelational JV, the parties agree not to contest control or consumption, thus avoiding
the social costs of these contests. Therefore, in addition to the reneging temptations over side
payments and decisions in Section 3.3, new reneging temptations arise—the temptations to
fight for control (and subsequently make a* best response” decision as defined in Section 3.3)
and to fight for consumption. While a complete analysis of the relative efficiency of relational
JV’sis beyond the scope of this paper, we expect that a version of the necessary and sufficient
condition (17) will continue to hold, where p;(s) is modified to include the social costs and

private benefits of contest expenditures.

4.3  Joint ownership, property rights, and rent seeking

At atheoretical level, the GHM approach assumes that asset utilization is contractible ex
post, whereas our approach assumes the opposite. Our assumption surfaced two issues that the
GHM approach resolves through bargaining ex post: deciding (on asset utilization) and
dividing (the non-contractible payoffs from asset utilization). We resolved these issue by
modeling contests for control and for consumption. We now interpret these contests in terms of
the large literature on rent-seeking, and explore their implications for joint ventures, matrix

organizations, and other forms of “joint ownership.”

Our interpretation of the contests for control and for consumption begins with Coase
(1960). For most purposes, the key lesson from this classic paper is an irrelevance result: in a
world with no transaction costs, efficient outcomes will arise as long as property rights are
fully specified, regardless of which parties own which rights. For our purposes, however, the
key ideaisthe (usualy unstated) alternative to Coase’ s Theorem: if property rights are not fully
specified then inefficiency islikely to result. In our approach, joint ownership is an incomplete

specification of property rights, and inefficiency results.

The inefficiency in our model arises from the parties' expendituresin the contest for
control (and the contest for consumption, if it occurs). These expenditures are similar to the

rent-seeking behaviors analyzed in the large literature beginning with Buchanan and Tullock
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(1962). More recently (and more formally), Skaperdas (1992) has explored a contest model of
rent-seeking between individuals (or individual firms) in aworld with no property rights, and
Rajan and Zingales (2000) have explored a similar contest model of rent-seeking between
individuals (or divisions) within afirm. In both settings, incompl ete property rights cause the

Coase Theorem not to apply.

Our strong impression is that contests for control are an important issue for JVs, and
would expect the same in any governance structure involving joint ownership. Furthermore,
we would expect the same inside firms, where property rights are incompletely specified. For
example, we believe that contests for control are an important issue for matrix and related
organizations, where a worker has more than one boss, but it is not (and cannot be) clearly

specified which boss controls which aspects of the worker’ s activities.

5. Contracting for Control

In the simple static model in Section 2.2, what we called an alliance is really just non-
integration: Firm A owns assets { A, a} and Firm B {B, b}, and the firms’ asset-utilization
decisions are not influenced by any contract (formal or informal). There may be some alliances

as ssimple as this, but we know of none.

Therelational modelsin Section 3 breathe some life into an aliance, by adding relational
contracting to the asset-ownership considerations of the static model. As we have emphasized,
awide range of practitioner accounts, case studies, and empirical projects have convinced us
that ongoing relationships are an important element of many alliances. But most alliances we
know do not rely solely on such informal contracting; instead, the parties also utilize aformal
(i.e., court-enforceable) contract. In the words of one practitioner, “In our best alliances, we

put the formal contract in adrawer and build arelationship on top.”

In this section, we explore such combinations of formal and informal contracting. We

begin by following Maskin and Tirole (1999), who observed that certain static models of asset
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ownership could be reinterpreted as static models of formal contracting. This observation can
be applied directly to our unique-control modelsin Sections 2 and 3, but needs some care when
applied to our joint-control model in Section 4. In both cases (unique- and joint-control), we
discuss the empirica implications of this formal-contracting reinterpretation of our asset-

ownership models.

In the simple static model in Section 2.2, {a, b} could represent decision rights allocated
by contract, rather than assets allocated by ownership.* For example, in an alliance between a
small biotech company and a large pharmaceutical firm, {a} might be the right to manage
clinical trialsand { b} the right to market the final product. Similarly, in the general model in
Section 3.3, the J assets could be reinterpreted as J decision rights, again allocated by contract,
with no assets involved whatsoever. These formal-contract reinterpretations of our unique-
control static models seem close to the theoretical foundation implicitly assumed in some
empirical work on alliance contracts, such as Lerner and Merges (1998), Elfenbein and Lerner

(2002), and Ryall and Sampson (2002); see Section 6 for more discussion.

Contractible and non-contractible decision rights can, of course, co-exist. For example,
the set of decisionrights{1, ..., J} could consist of rights{1, ..., J} that are contractible, and
are not associated with any assets, and rights{J +1, ..., J} that are non-contractible, and so
must be allocated by asset ownership. Such a bifurcation of the set of decision rights should be
straightforward to handle in empirical work, as long as the same care is paid to recording and
analyzing both asset ownership and contract terms. For example, in an alliance between Firms
A and B (where the firms own their core assets { A} and { B}, respectively), suppose that
decision right {a} is contractible but decision right { b} is non-contractible. Then an empirical
analysis may give badly distorted resultsif it focuses solely on who controls{a} by contract,

ignoring who controls { b} by ownership.

13 We emphasize again the difference between contractible decision rights (who makes the decision) and

contractible decisions (what decisions get made). We have the former; GHM models have the latter (ex
post).
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Adding relational contracts to formal-contracting models of unique control is
straightforward, given the analysisin Section 3.3. The function G;: J® | still describes which
parties control which decision rights under governance structure g, regardless of whether these
decision rights are contractible, non-contractible, or flexible, and regardless of whether these
rights are allocated by asset ownership or by contract. Given G, the relationa-contracting

analysis proceeds as before, culminating in the necessary and sufficient condition (17).

Allowing for joint control in formal-contracting modelsis also straightforward, at |east
for the theory, but may have noteworthy implications for empirical work. Recal that joint
ownership of an asset means that the right to determine asset utilization is incompletely
specified. Similarly, joint control of adecision right means that none of the parties involved has
awell-specified right to make the decision. Empirical analyses of decision rightsin alliance
contracts, notably Lerner and Merges (1998), reved that, while many rights are uniquely
allocated to one of the contracting parties, other rights are unspecified. Our assumption is that
the alliance partnersjointly control all project-related rights that are not explicitly specified in
the contract, and we envision contests for control and consumption analogous to those
analyzed in Section 4. Asin Section 4, the potential advantage of leaving rights unspecified is
that they can facilitate state-dependent control; these benefits must be weighed against the socid

cost of the contest expenditures.

6. Towards Testing

Neither the “simple” or “genera” models developed in Sections 2 and 3 isideally suited
to empirical testing: our smple model istoo specific, making predictions that depend crucially
on the simple structure and assumed parameter values, while our general model istoo general,
offering few testable predictionsin its current form. We believe that empirical tests of a model
like ours will require placing the theory in a specific context, where the structure and size of the

payoffs can be ascertained with more precision. While the detailed specification of such an
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empirical strategy is beyond the scope of this paper, in this section we examine the existing
empirical work in this area to show how our modeling approach can help inform future
empirical work. We also discuss some strategies for testing our model, and some of the

difficulties and opportunities raised by these strategies.

6.1 Existing Literature

Three empirical papers on aliance form would seem to confirm the importance of
relational contracting in strategic alliances. Gulati (1995a), Robinson and Stuart (2002), and
Ryall and Sampson (2002) all test whether “relationships’ affect the structure of strategic
alliances. Gulati, who examines 2400 alliances in the biopharmaceuticals, new materials, and
automotive industries, shows that the likelihood that a given alliance will involve the sharing of
equity ownership between the partiesis negatively related to how often these two parties have
joined in an aliance in the past. He concludes from these findings that trust between the parties

affects the form that the alliance will take.

Robinson and Stuart analyze the network of alliances between and among biotech and
pharmaceutical firmsin the period 1976-1998. Using measures from network theory, they
assess the “proximity” and “centrality” of firms in the network, and ask whether these
measures affect the form of contracts. Similar to Gulati, they find that firms who are better
connected in the network are less likely to use equity as part of the mechanism for governing
their strategic alliances. They argue that close links to other firmsin the network provide an
alternative to equity as a control mechanism, because “embedding individual aliances in a
network of past alliances gives actors an opportunity to levy long-term reputational penalties

against their counterparties’ (p. 31).

Ryall and Sampson, using a case-study methodology, look in detail at aliance contracts
to show that the form of the contracts varies depending on whether the parties engage in repeat
interactions. They argue that informal interactions can serve as a substitute for contractual

safeguards.
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All of these papers confirm the main result from our general model: relationships matter.
When firms are able to engage in relational contracting, they choose a different alliance form
than when they engage in one-shot dealings. More specifically, our model predicts that as the
discount rate r changes, the optimal form of aliance will change. We interpret the key right-
hand-side variablesin each of these studies as measuring changesin r. Taken literaly, r reflects
the time value of money. In many repeated-game models, however, r is also understood to
reflect the probability that the relationship will be (exogenously) terminated before the next
period begins; the present value of a payoff stream under the literal interpretation of r becomes
the expected present value when termination probabilities are considered. Thus, the repeated
interactions measured by Gulati and Ryall-Sampson can be seen asincreasing the likelihood of

afuture together, and thus as decreasing r.

One can go further in reinterpreting r, by analyzing information flowsin social structures
(Kandori, 1992; Gulati 1995b). Consider amodel in which players from alarge population are
matched in pairs each period. If they are randomly matched to anyone in the network, and
players do not communicate with each other, then the likelihood that people will haveto live
with the consegquences of their past actionsis small. But in an environment in which players are
more likely to see each other again, or in which parties can share their experiences with other
players, the effective discount rate is lower. We interpret Robinson-Stuart as showing that
when parties are more densely connected in the network, their effectiver is lower, and they

choose a different form of strategic aliance.

While we take Gulati, Ryall-Sampson, and Robinson-Stuart as confirmatory of the broad
predictions of our theory of relational contracting, we readily acknowledge that they are far
from a stringent test of our particular model. Indeed, our model highlights many of the

difficulties of testing theories about alliance form and relationships.

Furthermore, as Whinston (2002) points out, theories suggest to empiricists what they

should look at, and new models often highlight problems with both dependent and independent
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variables in empirical work done prior to a new theory. Several other papersin the literature
join Gulati and Robinson-Stuart by using equity participation as their dependent variable.
Pisano (1989), and Oxley (1997) examine characteristics of the joint project’ s technology and
market to predict whether the parents will make an equity investment in the alliance. But as
several of these papers acknowledge, the real dependent variable of interest is control over
decisions about the project. Whether and how equity participation confers control to the parties
isunmodeled. As Section 4 above highlights, there are complex questions about how control is
exercised under joint ownership, and several key parameters of the dliance (such as the
distinction between voting control and economic interests) are unmeasured in these studies.
Furthermore, as noted by Robinson-Stuart, equity ownership could be playing a number of
other roles in the alliance: the exploitation of perceived under-valuation, a demonstration of

trust, or mutual hostage-taking.

As an aternative to equity participation as a dependent variable, several other papersin
the literature do careful analyses of the contracts themselves to determine control rights. Ryall
and Sampson examine a small number of technology alliance contracts, and envision counting
contract clausesin awider sample. Lerner and Merges (1998) and Elfenbein and Lerner (2002)
both examine which parties hold a variety of decision rights. Lerner-Merges look at how
technological and market factors affect the allocation of control rightsin a sample of R&D
alliances, while Elfenbein-Lerner (using data from internet portal alliances) test predictions of
several model in the property-rights literature, showing how differences in the importance of
parties’ actions, and their bargaining power, affect the allocation of twelve specific control
rights. Our model, and especially the extensions presented in Section 5 above, suggest that this
sort of careful accounting of decision rights will be necessary to understand fully the nature of

relational contracting in strategic aliances.

6.2 Other Possible Tests of our Model

As discussed above, we interpret several of the papersin this literature as testing the
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proposition that relationships matter to the form of strategic alliances. In this subsection, we
suggest that our modeling approach has some additional implications about what sorts of
factors should affect the type of strategic alliances observed in practice. Specifically, our focus
on the role of spillovers suggests that an important determinant of alliance form is whether the
alianceisin abusiness similar to that of the parents. When the alliance isin a closely related
business, the likelihood that there will be large spillovers onto the parentsis greater. According
to our model, this should affect the form of the strategic alliance. Again, the specific effect of
spillover size on dliance form may vary across contexts, but we give one possible

implementation of thisideabelow.

Similarly, our focus on contracting problems ex post, as opposed to issues of asset
specificity and hold-up, suggests that factors like the difficulty of writing contracts that bind
parties to their promisesin all foreseeable states should affect how alliances are structured.
Tests based on contract completeness are difficult, however, and require finding good proxies
for exogenous changes in contracting costs that are not correlated with other characteristics of
either the market or the technology. In addition, as emphasized by Whinston (2002) and Baker
and Hubbard (2001), predictions made by models of this type depend crucially on details about
the specific context: the incentives of the parties, the states of nature that are likely to occur,

how their decisionsinteract, and the costs and benefits that they face.

We believe that tests of our theory of relational contracting in strategic aliances will
require detailed modeling of a specific context. In this spirit, we conclude this section by
sketching out how one might test the most novel prediction of our model: that the managerial
challenges posed by one-shot static alliances differ from those of relational alliances. Recall that
structuring one-shot alliances requires careful attention to the expected payoffsto all of the
parties. In contrast, managing relational aliances requires that attention be paid to the
possibility of extreme payoffs to asingle party, since these extremes are what determine the

parties reneging temptationsin particular states.
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This distinction, between focusing on extremes for one party rather than on expectations
across all parties, suggests possible empirical tests of our theory. Consider a specific context
(such as an alliance between a small biotech firm and a large pharmaceuticals company) in
which the two firms are trying to decide how to pursue a possibly profitable joint project.
Suppose that the plausible governance structures are an acquisition of the assets required for
the project by the pharmaceutical firm (an “acquisition” in our simple model above), or an
agreement to cooperate, with each party retaining ownership of their relevant assets (an

“adliance” in our ssimple model).

In a one-shot transaction, the trade-off between an acquisition and an aliance comes
down to estimating which governance structure produces the highest expected value. The
problem with the one-shot alliance is under-exploitation of the opportunity, since either party
can effectively veto the project, and will do so without regard to positive spilloversto the other
party. The problem with a one-shot acquisition is that the acquirer (the pharmaceutical firm)
will not consider the negative spillovers on the biotech firm in statesin which its own payoff is
trivially positive, and will similarly ignore positive spillovers on the biotech firm in statesin
which its own payoff istrivially negative. The trade-off between an alliance and an acquisition
in aone-shot transaction will thus depend on which states are more likely, and the relative costs

and benefits across these states for each firm.

According to our model, the trade-off between an acquisition and an aliance in arepeated
interaction is quite different. Here, the challenge is to get the relevant party to implement the
project in states where his own payoff tells him not to, or to veto the project when he would
like to proceed but the negative spillovers on the other party are large. Note that this trade-of f
involves payoffs to single parties in specific states, rather than the expected payoff to both

parties across al states.

In the simple context just described, our model can make some surprisingly direct

predictions. Imagine that the likelihood of a state with a small negative payoff to the
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pharmaceutical firm and alarge positive payoff to the biotech firm is negligible. Now the
problem with a static acquisition isthat it always over-implements the project, while the static
aliance under-implements. Thus, all else equal, more profitable projects will tend to favor
acquisitionsin the one-shot transactions. But project profitability has exactly the opposite effect
on the trade-off in the repeated interaction. A more profitable project makes the temptation for
the pharmaceutical firm to over-implement greater, and reduces the temptation for the aliance to
under-implement; thisimplies that relational alliances are more efficient for more profitable
projects. This situation thus provides a clear prediction about the differences between static and
relational interactions: more profitable projects are more likely to be structured as acquisitions
when the interaction between the parties is one-shot, but more likely to be structured as

alliances in ongoing relationships.

We expect that successful empirical tests of our model (and models like ours) will require
substantial knowledge of the context in which the data are gathered, and detailed information
on the parties, their motivations, costs and benefits. As noted above, such empirical work is

already beginning to be done, and we look forward to its continuation.

7. Conclusion

A strategic alliance is a governance structure for coordinating activities among firms.
Such governance structures are observed in many forms, including alliances, acquisitions,
mutual divestitures, and joint ventures. In an effort to understand this plethora of governance
structures, we conducted detailed conversations with practitioners who design, implement,
consult to, and negotiate terms for such aliances. These practitioners emphasized three issues
as crucia to the design and performance of strategic alliances: spillovers, ex post contracting

problems, and relationships.

In this paper we devel oped a simple model that allows us to characterize and contrast a

variety of governance structures—including alliances, acquisitions, and mutual divestitures—
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where each asset is owned (or each decision right is controlled) by exactly one firm, and one
governance structure—ajoint venture—where assets are jointly owned (or decision rights
jointly controlled) by multiple firms. We have identified the inefficiencies associated with each
of these governance structures in static environments. More importantly, we have identified the
managerial challenges and the efficiency consequences of these governance structures in
relational environments. We have established two important ways in which relationships are
important: relationships improve the performance of any given governance structure, and the
efficient governance structure under relational governance differs from the efficient structure

under static governance.

We believe that our approach suggests a rich and tractable framework that could be used
to analyze awide variety of governance structures. In addition, we have analyzed only first-
best relational contracts, but one could also analyze the second-best governance structures that
are efficient at intermediate interest rates (i.e., wherer is too high to allow any governance
structure to achieve the first-best, but not so high asto render infeasible al relational contracts
beyond the trivial spot contract). Perhaps more importantly, we have suggested ways to
operationalize our distinction between static and relational governance (i.e., empirical proxies
for the discount rate, the importance of spillovers, and ex post contracting problems), and we

have provided severa predictions potentially refutable by existing or future data.
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Appendix

THEOREM. Suppose that (14) holds for all states s for a given governance structure g.** Then,

there exists paymentst; t,(s), T,(d, ), and P, that satisfy constraints (10) through (13).

PrOOF.

1

10.

Let P be any market-clearing price for asset reallocation following reneging, satisfying
P+2v™ 3 LV foraliand S, P, = 0. For example, let

R =2V V)3T - V).

Set T(d™, 9) = p(9)-p (9 +P +EV - V[ +s), where

1
I

&9 =- g%; (PF©-p(9)- HV™- v“)f

e
Notethat S, T.(d™,s) =0 (since S, P, = 0). Also, given (14), note that (s) 3 O.

Substituting T,(d™, s) into (13) yields p>¥(s)- p °(9) +&s) 3 0. Since p=(s)-p | ()3 0
and g(s) 2 0, (13) is satisfied.

Substituting into (12) yields &(s) 3 0, so (12) is satisfied.
NE BR 1% BR o]
Next, set t,(5)=p!(9)- P (9)+1 (9, where | (5= ¢ (pI*(9)- P (9):

Notethat S;t,(s)= 0. Also, since Sp!" (S) £ Sp; (S £ Sp. (s), notethat | ()3 0.
Substitutingt ;(s) and T,(d™, s) into (11) yields &(s) + 1 (s) 3 0, so (11) is satisfied.

Substituting t,(s) and T,(d™, s) into V™ © Es[ti+ t.(s)+T,(ds) + pr(s)] yields
VO EJt+pS(9)+ P +2VT - 2V F +e(g)+1 (9], or

(L+ VPO t+ V(9 + R+ VT +EJe(9)+ 1 (9]

Since EJeg(s)+1 (9)] 2 0, (10) issatisfied at t, =0 for all i.

14

The*"g” subscript is suppressed throughout this Appendix.
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Figure 3

Payouts from Joint Utilization of Assets {a, b} for
Mergers, Markets, Acquisitions, and Mutual Divestitures

Panel A. Merger of A and B Panel B. Arm’s Length Alliance
Utilization maximizes Total Surplus A controls {a}, B controls {b}
pg(s): H M L ps(s): H M L
H A+B: A+B: A+B: H A: H4p A: H4p A: H+p
2(H+p) H+M+2p [ H+L+2p B: H+p B:M+p | B:L+p
A+B: A+B: A+B: A: M+ A: M+ A: M+
M M p p p
PAl® M| amezp | 2mep) | MeLezp P Mg [ emep |6l
L A+B: A+B: A+B: L A: L4p A:L4p A:L+p
H+L+2p [ M+L+2p [ 2(L+p) B: H+p B:M+p | B:L+p
Panel C. Acquisition (A buys) Panel D. Mutua Divestiture
A controls{a, b} C controls {a, b}
pg(s): H M L ps(s): H M L
H| AiH+2p [ AiH+2p | AtH+2p H adl Aty At
B.H B:M B.L B-H B-M B.L
C:2p C:2p C:2p
. . . A:M A:M A:M
A:M+2p | A:M+2p | A: M+2p : :
C:2p C:2p C:2p
L| Ailezp | AiLezp | AiL+2p L gf h gf |I\_/| gf 'L-
B:H B:M B:L ’ ’ ’
C:2p C:2p C:2p

Note:  Shaded region denotes the control-specific utilization decision for {a, b} . The shaded decisions are
illustrated assumingthat 0<2p <-M <H + 2p < -L.
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Table 2

Repeated Strategic-Alliance Transactions Between Unique Pairs of
Organizations, 1973-2001

Number of Transactions Between Number of Total Number % of Total
Unique Partner-Pairs Transactions of Alliances Alliances

1 9,462 9,462 76.0%

2 805 1,610 12.9%

3 182 546 4.4%

4 60 240 1.9%

5or More 57 360 2.9%

Alliances between organizations 912 73%

ultimately merged or combined

Note: Data extracted from Recombinant Capital database of alliances in the pharma-biotech industry,
based on publicly disclosed contracts and arrangements from 1973-2001. Alliances are assigned to
the surviving parent, regardless of whether the parent was involved in the original arrangement.
Totals sum to more than 100% because some alliances have more than two partners.
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Table 3

Pharmaceutical and Biotech Firms Most Active in Strategic Alliances, 1973-2001

Panel A Number of Number of Pharma  Biotech Partnersin
Top 12 Pharmaceutical Firms Alliances  Partners Partners  Partners Top 24
1. GlaxoSmithKline (GSK) 373 248 11.7%  58.5% 20

2. Pharmacia (PHA) 370 271 122%  44.1% 21

3. Pfizer (PFE) 287 194 14.4%  57.7% 19

4. Novartis(NVS) 230 167 16.2%  54.5% 18

5. Elan(ELN) 228 153 22.2%  38.6% 14
6. Hoffmann-LaRoche (HLR)? 224 164 11.7%  62.0% 17

7. Johnson & Johnson (INJ) 212 170 16.5%  37.6% 16
8. Abbott (ABT) 201 174 133%  49.7% 14
9. American Home Products (AHP) 175 124 21.0%  56.5% 19
10. Lilly (LLY) 164 132 13.6% 62.9% 16
11. Merck (MRK) 164 118 16.1% 58.5% 16
12. Bristol-Myers Squibb (BMY) 150 128 109%  57.8% 15
Panel B Number of  Number of Pharma Biotech Partnersin
Top 12 Biotech Firms Alliances Partners Partners Partners Top 24
1. Applera(ABI) 214 183 13.7%  38.3% 15
2. Chiron (CHIR) 172 136 20.0% 31.1% 12
3. Genentech (DNA) 124 92 141% 54.3% 14
4. Genzyme (GENZ) 122 102 147%  324% 6

5. Shire Pharmaceuticals (SHP) 119 85 24.7%  36.5% 12
6. Incyte Genomics (INCY) 107 90 258%  42.7% 17
7. Caeltech (CLL) 106 89 258% 37.1% 15
8. Affymetrix (AFFX) 91 69 26.1%  30.4% 10
9. Medarex (MEDX) 88 73 16.4% 41.1% 10
10. Medimmune (MEDI) 86 67 224%  25.4% 10
11. Vertex (VRTX) 79 63 258% 32.3% 12
12. Amgen (AMGN) 78 66 21.2%  42.4% 12

Note: Data extracted from Recombinant Capital database of alliances in the pharma-biotech industry, based on
approximately 12,500 publicly disclosed contracts and arrangements. Companies ranked (and “top
companies’ defined) by number of alliances. The number of alliances reported excludes alliances with entities
that ultimately became wholly owned subsidiaries of the companies in the table. Contracts are assigned to the
surviving parent, regardless of whether the parent was involved in the original arrangement.

®Hoffmann-La Roche is awholly owned subsidiary of privately held Roche Holdings.

®Applera, formed by the combination of Applied Biosystems and Celera Genomics, trades under two tracking stocks,
ABI (Applera-Applied Biosystems) and CRA (Applera-Celera Genomics).
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Figure 4

Strategic Alliances Among the Top 12 Pharmaceuticals and Top 12 Biotechs

Top 12 Pharmaceuticals

HLR INT
GSK LLY
ELN MRK
BMY AN NVS
AHP PFE
ABT PHA
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Top 12 Biotechs

Note: Ticker symbols correspond to companies included in Table 3. Data extracted from Recombinant Capital database

of alliances in the pharma-biotech industry, based on approximately 12,500 publicly disclosed contracts and

arrangements from 1973-2001. Contracts are assigned to the surviving parent as of year-end 2001, regardless
of whether the parent was involved in the original arrangement.



