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Abstract

We develop an organizational governance model with a single buyer and endogenous
upstream entry. Investments and control rights over assets and actions are immediately
contractable; production is contractable after uncertainty resolves. We show the follow-
ing: Supplier competition eliminates pre-entry bargaining frictions. To minimize post-
entry bargaining frictions, control rights over assets and actions are always bundled. If
entry is sufficiently cheap, there is frictionless post-entry competition, sometimes due to
buyer sponsorship. Otherwise, only one supplier enters. There is vertical integration if
the asset’s expected profitability is highest in the buyer’s favorite use; if not, the buyer
contracts with an autonomous supplier.
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1 Introduction

The study of vertical integration comprises two largely separate literature traditions. A lit-
erature on organizational economics emphasizes how contracting problems shape firms’ inter-
nal governance mechanisms, whereas a literature on industrial organization emphasizes how
technology and tastes shape market structure and firms” external conduct, leaving aside in-
ternal governance issues. However, as argued by Bresnahan and Levin (2013), the organiza-

tion of an entire industry can only be properly understood if we bridge the two traditions:

Empirical research [in the organizational economics tradition] has faced a ten-
sion between testing specific predictions derived from the theory and trying to
explain broad industry patterns of integration. Most contractual theories of inte-
gration aim to isolate particular mechanisms. The models tend to focus on simple
environments, for example two parties structuring a supply relationship with the
surrounding market held fixed. This means that the clearest empirical analogues
are marginal decisions at the firm boundary, such as whether a firm should make
or buy a particular input. Moving from this level of analysis to explain the orga-
nization of an entire industry requires additional steps because the availability of
suppliers or the existence of functioning markets or contracts needs to be treated as an
outcome of the analysis rather than a fixed parameter. (Our emphasis.)

Here, we build one such theoretical bridge in the context of the make-or-buy decision, a
paradigmatic problem in the organizational economics literature (Tadelis and Williamson,
2013). Concretely, we allow the entry of suppliers and the governance mechanism to be
jointly determined. Spot market trade, long-term contracts, and vertical integration can all
be rationalized and linked to the primitive parameters of the economic environment.

The key to obtaining a unified treatment of markets, contracts, and hierarchies is our
hypothesis that both the costs of separation and the costs of integration consist primarily
of bargaining frictions. Under vertical separation, parties sometimes fail to agree on efficient
outcomes that favor the buyer; under upstream integration the buyer can always imple-
ment these outcomes, but the parties sometimes fail to agree internally on efficient outcomes
that favor the supplier.! By contrast, the conventional assumption of Williamson (1985) and
Masten (1984, 1986) is that vertical separation is associated with such bargaining frictions
whereas vertical integration is instead associated with costs of bureaucracy.> Hence, we
comply with the advice of Gibbons (2005), who writes (page 222):

n terms of formally modeling the trade offs between markets, contracts, and hierarchies, and giving a promi-
nent role to bargaining costs, Wernerfelt (2015) is a closely related prior contribution; see also Wernerfelt (2016).
However, Wernerfelt focuses on how integration saves bargaining costs by bundling many transactions, whereas
we consider how vertical integration saves bargaining costs in some states of the world but incurs extra bargain-
ing costs in other states. Thus, the substantive insights are quite different.

2For a catalog of the costs of bureaucracy that Williamson thought could be associated with vertical integra-
tion, see Chapter 6 of Williamson (1985).



It seems preferable to develop an elemental rent-seeking theory of the firm where
rent-seeking provides a unified account of both the costs and the benefits of inte-

gration.

The analytical challenge is to devise a useful model of bargaining frictions. To do so,
we build on Ellingsen and Miettinen (2008, 2014), a framework that rationalizes risks of dis-
agreement in bilateral bargaining environments with complete information.?> Miettinen and
Vanberg (2025) apply the framework to multilateral bargaining with more than two irre-
placeable negotiators. Here, we focus on the case in which some negotiators are substitutes;
there can be more than one supplier, yet only one supplier needs to trade with the buyer in
order for the surplus to be maximal.

In this bargaining model, competition is shown to reduce the risk of disagreement. With
multiple suppliers, any attempt by one supplier to improve the terms of trade risks losing
the trade to the competitor. Therefore, competing suppliers find it less attractive to engage
in potentially wasteful rent seeking than a monopoly supplier does.*

This formal analysis complements the analysis of Williamson (1971, 1975, 1985), who of-
ten emphasizes the connection between haggling costs and lack of competition. He argues
that there tends to be more intense competition before specialized investments are made than
afterwards, calling this the fundamental transformation. Yet, Williamson rarely elaborates on
how competition works, and thus on what exactly changes when moving from several poten-
tial suppliers to one. Likewise, Wernerfelt (2015) does devise a formal model of the tradeoff
between bargaining costs associated with a sole supplier and the costs of accessing a larger
market, but he simplifies by exogenously setting the bargaining costs in markets to zero.”

Our analysis rests on three central assumptions. Two of these assumptions are shared
with Masten (1986), the earliest attempt to formalize Williamson’s transaction-cost theory.
The first of Masten’s assumptions is that it is more difficult to contract on trades that take

place further into the future. While lack of detailed long-term contracts is not necessarily

3That analysis in turn builds on Schelling (1956) and, especially, Crawford (1982). For recent contributions to
this literature on conflicting commitments in bargaining, see Basak and Deb (2020) and Pei (2025).

4Other bargaining models might yield similar predictions. A related approach to understanding contracting
failure is that parties may afraid of being taken advantage of because they might not fully grasp the offer that
the other side is making. For early work along these lines, see Katz (1990). Recent contributions, building on
the rational inattention model, are due to Ravid (2020), Wolitzky (2023), and Cusumano et al. (2024)—the latter
showing that inefficiency is smaller when there is competition on the side that makes offers.

5A prior formalization of the fundamental transformation is Hart and Moore (2008) and Fehr et al. (2011).
They propose that negotiators are more prone to accept unequal outcomes when they are arrived at through
a competitive process. Our explanation does not require such a direct link from the economic environment to
the negotiators’ preferences. In this respect, a more closely related contribution is Milgrom and Roberts (1990),
especially pages 72-75. They observe that several models of bilateral bargaining, including the Nash demand
game, have multiple equilibria, some of which are inefficient, and in the context of the demand game they
demonstrate that competition solves this coordination problem. Other formal models of incomplete contracts
and ex post inefficiencies have highlighted related frictions, such as asymmetric information (Bajari and Tadelis,
2001, Tadelis, 2002, Loertscher and Marx, 2022, Raith, 2023) and negative reciprocity (Hart and Moore, 2008, Hart
and Holmstrom, 2010), but not studied how these inefficiencies depend on supplier competition and may thus
affect market structure.

®Similar assumptions are also maintained by, e.g., Bajari and Tadelis (2001), Tadelis (2002), Hart and Moore
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a problem, we demonstrate that it can become a problem if future negotiations involve less
competition than current negotiations.”

Masten’s second main assumption, which we also adopt, is that the buyer’s profitability
is uncertain ex ante.

However, our third main assumption differs sharply from Masten’s. We assume that
the right to decide over assets and the right to assign supplier effort are both immediately
tradable, but that the future benefits associated with implementing the projects are not im-
mediately tradable. By contrast, Masten assumes that vertical integration grants the buyer
not only the decision rights, but also the rights to the supplier’s future benefits—even if it
turns out that the implemented project is not the project that the buyer wanted access to the
asset for. Under our assumption that these benefits cannot be traded in advance (or more
generally that not all of them are pledgeable), vertically integrated parties need to bargain
when the supplier’s preferred use of the asset is efficient.?

To sharply focus on the three central assumptions, our framework is otherwise as simple
as possible. Several potential suppliers face a fixed entry cost. The entry cost is associated
with the purchase of an asset whose value outside the two alternative projects is zero. The
right to control the asset and the right to choose projects are both contractable when suppliers
make their entry decisions, but the project choice itself is not. Only after entry will all parties
learn whether the buyer’s preferred project is better or worse than the suppliers” preferred
project.

As in Klein et al. (1978) and Grossman and Hart (1986), the terms of the ex ante contract
affect the outside options of the different parties when they negotiate subsequent production
decisions and transfers. For example, a supplier without any control rights has no credible
threat, and thus cannot claim larger transfers than those specified in the ex ante contract. By

contrast, a supplier with both asset ownership and authority over own effort—what we call

(2008), Hart and Holmstrom (2010) and Raith (2023). By contrast, many classical incomplete contracting models
assume that certain near-term decisions are never contractable. For example, in Grossman and Hart (1986), Rajan
and Zingales (2002), Hart and Moore (1990), Bolton and Whinston (1993), Loertscher and Riordan (2019), ex ante
investments are not contractable at all, while future trades will eventually become contractable.

“Williamson (1985) (p.62) links the fundamental transformation to the fact that—even when the investment
is primarily in physical capital—it takes time to build the human capital that is required to make use of the
investment, and this reduces substitutability between people:

[...] there is more to idiosyncratic exchange than specialized physical capital. Human capital invest-
ments that are transaction-specific also occur. These evolve during contract execution. Specialized
training and learning-by-doing economics in production operations are illustrations. Except when
such investments are transferable to alternative suppliers at low cost, which is rare, the benefits
can be realized only as long as the relationship between the buyer and seller is maintained.

Accordingly, we assume that there is a strict complementarity between the asset and the supplier that acquires
it.

8Bargaining frictions inside firms have attracted little attention in economics (if we except the related work
on influence costs, e.g., Milgrom, 1988 and Meyer et al., 1992). By contrast, the academic management literature
has paid more attention to this issue, see for example Andersson et al. (2007). The perspective that subsidiaries
sometimes need to bargain with headquarters in order to implement desirable projects is especially pronounced
in Lunnan et al. (2019).



an autonomous supplier—can credibly threaten to pursue the own favorite project, and thus
bargain for a share of the additional surplus that would be generated by the buyer’s favorite
project.

The main findings are simple and, we think, intuitive. Aside from spot trading, only three
governance modes ever occur in equilibrium. (i) Integration: A single asset is acquired, the
buyer owns the asset and has the right to decide on projects—one of the suppliers is thus
employed (if the supplier is a firm, that firm becomes a division or a subsidiary). (ii) Single
sourcing. A single asset is acquired by an autonomous supplier. This relationship is some-
times (but not always governed by an exclusive contract, through which the buyer extracts
rents. (iii) Parallel sourcing: At least two assets are acquired, each asset by an autonomous
supplier.

In summary, suppliers are either fully autonomous or fully subordinate, but the buyer
does not integrate with multiple suppliers. That is, control rights over assets and people are
always bundled, while competition only occurs between firms and not within them.’

The three governance outcomes are linked to parameters as follows. When entry costs
are below a threshold, all the suppliers enter, there is spot trade, and outcomes are first-
best. With entry costs slightly above the threshold, the buyer subsidizes the entry of two
autonomous suppliers, even if first-best would require that exactly one supplier enters. The
reason is that competition between the suppliers ensures ex post efficient trade, and trading
efficiency is not attainable with only one supplier—regardless of the allocation of control
rights—because bilateral bargaining is never entirely efficient. Finally, if entry costs are even
higher, only one asset is acquired. The governance mode is then determined by whose use
of the asset is likely to generate the largest profit and which is therefore more important to
protect from bargaining friction.!”

As a broad generalization, our model supports the idea that equilibrium governance ar-
rangements tend to be (second-best) welfare-maximizing. That is, they maximize expected
benefits minus the expected sum of production costs and transaction costs. However, there
is an exception. If the buyer proposes contracts, and the welfare-maximizing outcome entails
a single autonomous supplier, the buyer might nevertheless prefer to encourage the entry of
a second supplier—using parallel sourcing to extract supplier rents.

The model is also related to the literature that compares different sourcing strategies,
typically taking vertical separation for granted but considering competition as a choice vari-

9Observe that our argument is not related to asset value depreciation, as in Holmstrom and Milgrom (1991)
and Wernerfelt (2002). For more closely related argument for bundling of control rights, see Van den Steen (2010),
which we briefly describe in Footnote 22.

10This last finding has some resemblance to the idea that vertical integration is useful to guarantee assurance
of supply when there is a risk that prices are suboptimally set; see especially Carlton (1979). Under vertical sep-
aration, the risk of facing an excessive price is similar to the risk of haggling with a resistant supplier. However,
unlike us, Carlton does not consider that the drawback to vertical integration might be symmetric; under inte-
gration the buyer could insist on an excessive price in return for allowing trades benefiting the supplier. Instead,
Carlton considers the drawback that the buyer might have to take delivery of goods that are not wanted.



able.!! Recently, the issue of bargaining frictions has come to play a role in this literature too,
e.g., in Leider and Lovejoy (2016), but we are not aware of previous formal models of single
versus parallel sourcing that study endogenous entry.

Before we present the details of the model, let us fix ideas by relating the model’s as-
sumptions and implications to the famous case of General Motors (GM) and its sourcing of
automobile bodies.!? Before 1919, GM bought its bodies from several suppliers. Our expla-
nation is that the supply of bodies was initially quite large relative to GM’s needs. There was
already a big industry producing horse-drawn carriage bodies—for which demand was now
decreasing—and the technological step to producing bodies for automobiles was small. In
other words, the early period corresponds to our low entry-cost scenario, where the buyer
optimally sources from several autonomous suppliers.

Soon, the demand for GM’s closed-body automobiles increased massively. To meet the
new demand, it became necessary to invest in large new production plants. At this stage, in
1919, GM chose to write a ten-year contract with one of the suppliers, Fisher Body (Fisher).
Fisher remained a separate firm, governed by the Fisher brothers, that also supplied bodies
to other automobile producers. However, the individual Fisher brothers also signed 5-year
contracts as GM employees. In our model, the need for plant expansions corresponds to an
increase in entry cost, while the relative growth of GM’s demand corresponds to an increase
in relationship-specificity. The observed outcome is consistent with the parameter region
above the entry-cost threshold and below the specificity threshold.!®

After a few years of rapidly growing demand, there were increasing tensions between
GM and Fisher over the location of new body plants (Klein, 2007). GM wanted all new body
plants to be located adjacent to their assembly plants, saving time and transportation costs.
Fisher sometimes preferred different locations to serve its other customers and possibly to
take advantage of local cross-plant externalities. Under the long-term contract, Fisher had
complete autonomy in coordinating its production, including plant location. Therefore, each
new plant required a negotiation between the two firms. These negotiations typically ended
with the adjacent location that GM was seeking (see Klein, 2007, Table 1). Ultimately, in 1926,
after a period of tense negotiations over the location of a new mega-plant—Fisher wanted it
to be located in Detroit and GM wanted it in Flint—GM took over Fisher, which became a
division of GM. Our model straightforwardly explains this outcome: the demand for GM’s
cars became so large and so profitable that it was highly likely to be efficient to locate all

HThis literature sometimes distinguishes parallel sourcing (which is the organized form of competition that we
consider) from dual sourcing, multiple sourcing, and second-sourcing. For example, some of the dual sourcing
literature studies the splitting of production of a homogeneous good, the second-sourcing literature has a hier-
archy of suppliers, and multiple sourcing often refers to different suppliers selling differentiated goods rather
than competing to supply the same goods. But all versions share the view that multiple suppliers engender more
competition than single sourcing.

12The case was brought to economists” attention by Klein et al. (1978). The empirical picture was gradually
enriched, with particularly important additions by Coase (2000), Freeland (2000) and Klein (2007).

13The model fails to rationalize that the Fisher brothers were employed by GM while separately keeping con-
trol of their Fisher assets. On the other hand, as noted by Coase (2000), the employment contracts were not
considered a permanent solution, but more of a “trial marriage.”



new Fisher plants next to GM’s assembly plants. At this point, it is better that GM has all
the control rights. Letting Fisher retain control rights merely increases the risk of costly
bargaining frictions.

Section 2 presents the model, except for the details of the bargaining process, which are
presented and analyzed in Section 3. Section 4 solves the model. Section 5 offers some final
remarks.

2 The Model

There are four players. One player is a buyer, B. The other three players are ex-ante iden-
tical suppliers S,Sy, and S3.1* All players are selfish and risk neutral and each player
i € {B,1,2,3} has an outside option (non-production) that we normalize to 0. As our recur-
rent example, we think of the buyer as GM (through its President) and one of the suppliers
as Fisher Body (through the Fisher brothers, who were jointly in charge of Fisher Body).

Production of output requires a single asset. Suppliers purchase assets in a competitive
market at cost f > 0. The buyer can subsidize asset purchase but is unable to purchase or
operate the asset. Operation requires the (full) effort of the supplier that purchased it.!> For
example, GM could fund Fisher’s plant investments, but lacked the expertise (tacit knowl-
edge and patents) of the Fisher brothers to operate body plants efficiently. Symmetrically,
we assume that suppliers are unable to run the buyer’s business.

There are two types of output (projects)—a regular output and a tailored output. For
example, the tailored output is a special closed body design that suits one of GM’s new
automobile models, the regular output is a more standard design that can be sold to several
other car makers.

The regular project generates a quantity of regular output gr, which (for simplicity) has
a known selling price pr. Thus, it produces gross profits vg = prqr. The tailored project
generates a quantity of tailored output gr.

Initially, the revenues associated with the tailored project are uncertain. Eventually, the
price is either pH or p%. More precisely, the tailored project produces gross profits v = pHgr
with probability h and vk = pkgr with probability (1 — k). The realized profitability of
project j is denoted

= vj — f. @)

The expected profitability of the regular project is also T = vg — f, while the expected

141t is straightforward to extend the model to have more than three suppliers, but it adds more complications
than insights.

15We could think of the asset as a bundle of physical and human capital required to produce car bodies, for
example, and only the purchaser obtains the relevant training required to use the asset productively; see Footnote
7.



profitability of the tailored project is
fir = hofl + (1 — h)ok — f. )

We assume that o8 > vg > vk, In other words, the tailored project will sometimes be ex
post superior to the regular project, but not always. The buyer can undertake at most one
(tailored) project.

Like Masten (1986), we assume that the gross profits of the tailored project initially accrue
to the buyer, B. Similarly the gross profits of the regular project initially accrue to the supplier
that operates the asset. (GM obtained the revenue from selling GM cars, while Fisher Body
obtained the revenue from selling standard bodies to other car manufacturers.)

The buyer can make transfers to the suppliers or receive transfers from them. Let ¢;
denote the transfer between the buyer and supplier i, with #; > (<)0 indicating that the

transfer runs to (from) the supplier. Thus, the buyer’s net profit is

3
ng = Iror — Y t;, 3)
i=1
and supplier i’s net profit is
mti =t — 1 f +1j1goR, (4)

where 1; is an indicator function that take the value 1 if the supplier invests in an asset, 1r
takes the value 1 if this asset is used for the regular project, and 17 takes the value 1 if the
asset is used for the tailored project.

2.1 Asset specificity versus profitability

In our view, the natural definition of asset specificity is gr/qr. As the asset is more and more
suitable for the tailored project or less and less suitable for the regular project, asset specificity
tends toward infinity.!® An alternative definition is vy /vg. However, in our setting, that ratio
is stochastic, since it depends on pr, and hence on market conditions that are orthogonal to
the technology parameters.

The definition of specificity is not important as such, but one of our findings is that the
tailored product’s demand favorability, E[pr|/pr will be just as decisive for governance out-
comes as the asset specificity g7/qr.

2.2 Preview of the contracting problem

What makes the governance problem challenging are the limitations to contracting. At the
time the asset is acquired, it is impossible to specify what precisely is to be meant by a tai-

16Since the asset costs f, the unit cost associated with pursuing project j is C i = f/q;. Thus, we might equiva-
lently say that asset specificity is the inverse of the unit cost ratio C/Cg.



lored project. Thus, assignments of assets and effort to projects are not initially contractable
but will become contractable later. Also, it is impossible to contract on revenue-sharing; no
future revenues are pledgeable at Date 0.17

The detailed process of future interaction is also not fully contractable initially; parties
cannot design state-contingent mechanisms that they will be playing later. Only uncondi-
tional rights to assign assets to projects (allocation of property rights) and supplier effort
(employment or autonomy) can be regulated in an initial contract. For example, it is not
possible to write a contract that allocates control through option contracts, as envisaged in
the context of trading goods and services by Noldeke and Schmidt (1995). The idea is that
changes in control rights are large and time-consuming operations that, in reality, will be
more or less suitable for a variety of decisions that will be made. For example, GM took
over Fisher Body once, and it remained integrated forever after. Ruling out state-contingent
control is needed to capture the imperfect fit between control rights and decision situations
under our simplifying assumption that there is only a single project decision.!® This line of
justification goes back at least to Simon (1951); see also Wernerfelt (2015).

These control rights in turn affect incentives at later stages.

2.3 First-best benchmark and brief guide to results

If f < vg, the first-best outcome is that all suppliers invest. In state H one of them should
undertake the tailored project and the others should undertake the regular project. In state
L all suppliers should undertake the regular project. Perhaps unsurprisingly, we can show
that this first-best outcome is always attained in equilibrium, which entails the entry of all
three suppliers, who each retain the rights to their effort as well as their assets. No long-term
contract is required; spot market interaction suffices.

The interaction between the four players becomes more intricate when the investment
cost f is above vg but below thT{ + (1 — h)ovg. In this case, the first-best outcome is that only
one of the suppliers invests and that this supplier pursues the tailored project in state H and
the regular project in state L.

Whenever entry is desirable, the maximally attainable total welfare can be expressed

generally as
WP = 75 + 711 + 713 + 713 = W0l + (1 — h)og — f +max{2(vr — f),0}. (5)

As we shall see, none of the available governance modes are guaranteed to implement the
first-best outcome when f > vg. Depending on f and &, one of three different governance

modes can be second-best, including one that involves sponsored entry by two autonomous

7For an early discussion of why there are limits to the pledging of future returns, see, e.g., Williamson (1975,
Chapter 5, Section 1.5.3).

18For other reasons why contracts are incompletely responsive to the state of the world, see Tirole (2009) and
Aghion et al. (2012).



suppliers, a form of pre-arranged spot market interaction.

Intuitively, the advantage from having two suppliers entering is that competition elimi-
nates the temptation to engage in costly rent-seeking at the expense of the trading partner,
whereas the disadvantage is the duplication of capacity. Thus, the buyer sometimes strategi-
cally prefers parallel sourcing from two autonomous suppliers even when such governance
does not maximize overall (second-best) welfare, because the buyer may not be able to ex-
tract all the surplus from a single supplier.

When duplication is too costly, only one supplier enters, and rent-seeking at Date 3 is
unavoidable. In this case, it turns out that the best form of governance is vertical integration
if E[rr7] exceeds mr and vertical separation otherwise, as we show in Proposition 7. This
condition can equivalently be written E[vr] > vr or E[pr|qr > prqr. Hence, integration is
preferable to separation when

Elprlar _ )
PR 4R
That is, integration is preferable to separation when the product of demand favorability and
asset specificity exceeds one.

Inasmuch as we compare a single external supplier to vertical integration, it turns out
that this condition is also the relevant equilibrium prediction. However, since some of the
parameters that affect the inequality (6) also affect equilibrium entry of multiple suppliers,
the inequality does not cleanly predict the choice between vertical integration and all forms
of vertical separation.

The role of relative profitability over and above asset specificity may encourage new
agendas for empirical research. Extensive evidence has already demonstrated that there is
more integration when the asset is more specific; see, e.g., Masten (2002) and Lafontaine and
Slade (2007) for surveys. The empirical measures of asset specificity used in these studies
typically reflect technology rather than demand. To the best of our knowledge, there is no
corresponding body of evidence examining whether increases in downstream demand cause
upstream vertical integration.

Incidentally, the hypothesis is not entirely new. Masten (1984) writes (page 405): “In
general, the organizational costs associated with market exchange increase, the more spe-
cialized, profitable, and durable are the investments associated with a given transaction.”

However, we are not aware that it has been carefully developed or tested.!

2.4 Timing and contracting

The timing is depicted in Figure 1.

9When Masten (1986) devises a formal model, it has the feature that higher expected profitability of the buyer
may not be associated with integration, because in that model the highest profits are associated with states in
which the relationship-specific asset is not used for the tailored project, as the buyer has an even better project to
attend to.
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Date 0 Date 1 Date 2 Date 3
| | | |

1 1 1 1 time
- Commitment Asset Uncertainty - Commitment
- Contract purchases resolution - Project
negotiations negotiations

Figure 1: Timing

We adopt the assumption that all contracts and contract negotiations are bilateral. For
example, the buyer cannot offer a grand contract whose clauses depend on the signing deci-
sions of all the (potential) suppliers.?

Thus, at Date 0, B bargains bilaterally with each of the three suppliers, and when a con-
tract is accepted, the clauses of that contract enter into force irrespective of which other con-
tracts are signed.

A crucial feature of the analysis is that players have the opportunity to commit them-
selves to strong bargaining positions before they meet, with the purpose of increasing their
share of the gains from trade. Since the bargaining problem at Date 3 is closely similar, we
postpone the description of these bargaining tactics to the next section.

Let us instead begin by describing the contents of the contracts. A Date 0 contract be-
tween B and S; comprises a transfer t; that is contingent on S; purchasing an asset and that
may also depend on whether, at Date 0, S; agrees to give B ownership of the asset and/or
authority over S;. Asset ownership and authority are defined as follows.

Ownership of an asset entails the right to permit of forbid the assignment of the asset to
any project.

Authority over a supplier entails the right to forbid or permit the assignment of that sup-
plier’s effort to any project.

If B has authority over S;, B can therefore choose what project S; spends effort on. Note
that authority over S;’s effort does not extend to the use of S;’s asset.?!

Formally, the players negotiate bilateral contracts between B and each S; of the form
(t;,0,a,e) € {R x {b,s}* x {0,1}} U@, where 0 = b indicates that B owns the asset, 0 = s
indicates that S; owns the asset, 2 = b indicates that B has authority over the supplier’s
effort (there is an employment relationship), a = s indicates that S; has authority over the
own effort (there is no employment relationship), e = 1 indicates that B contracts exclusively
with §;, and e = 0 indicates that the contract is nonexclusive. Finally, @ indicates that B is
not offering any contract to S;. In this case, any trade at Date 3 is a spot trade. The main

20For discussions of how to model non-cooperative contracting games, see Ellingsen and Paltseva (2016) and
Watson (2024).

21 As Wernerfelt (2002) notes, there are many practical examples in which asset ownership is separated from
authority over people’s efforts. However, authority over a person sometimes implicitly carry over to the asset.
For example, employed building workers sometimes own their tools, and when they are assigned to a project it
is implied that they are responsible for bringing tools as well.

11



role of exclusivity clauses, e = 1, will be to prevent the buyer from accepting multiple sup-
plier offers—and thereby making entry unprofitable for all of them—when entry of a single
supplier is optimal.

We assume that contracts are binding, which is shorthand for saying that contract viola-
tions will be sufficiently harshly punished to deter the violation. This assumption is perhaps
most questionable when it comes to authority over employees, who will often have a legal
right to leave. While we do not model such ex post participation constraints explicitly, it
is worth noting that an employed supplier cannot undertake the regular project without an
asset. Thus, the outside option is indeed unattractive.??

As already noted, it is impossible at Date 0 to contract directly on the Date 3 project
choice. Indeed, whenever Date 0 contracting gives rise to a non-exclusive contract with S
ownership and authority, the contract is akin to the highly incomplete Master Supply Agree-
ments (MSAs) described by Bernstein (2015). For the most part, MSAs are not intended to be
legally binding documents that tie the parties to specific terms of trade. Rather, in the words
of one of Bernstein’s interviewees (p.566):

the contract is just a formalized handshake that says that your intention is to put

business in here

The only legal obligation of the buyer imposed by a typical MSA is to reimburse the supplier
for “reliance expenses” (p.567), i.e., for costs that the supplier would not have taken except
because of the MSA. In our setting, reimbursement for reliance expenses are payments by
B to cover a part of the entry cost f in the case that entry is otherwise unprofitable for the
supplier(s).

At Date 1, any supplier who has agreed to acquire an asset does so and makes (or re-
ceives) the associated transfers. A supplier without a contract decides freely whether to
acquire an asset or not. If S; has accepted a contract that gives B both asset ownership and
authority, we call this mode of governance full integration; if B has only one of the two control
rights, we call it partial integration, and if B has neither, we call it market. Markets can involve
either a single autonomous supplier, i.e., bilateral monopoly, or two or three autonomous
suppliers—competition.

At Date 2, vy is revealed to be either 017?1 or v%.

At Date 3, project choices are made. Agents holding control over both assets and efforts
now either implement their inherently preferred project (R for suppliers and T for B) or—if
this project is not the most valuable overall—seek negotiations with the purpose of obtaining
compensation for implementing the other project instead. Since they are not allowed to
implement projects unilaterally, agents holding partial control always seek negotiations. At

this stage, any contract can be written and enforced, regardless of governance mode.?®

22Van den Steen (2010) argues that authority is bundled with asset ownership precisely to satisfy such ex post
participation constraints.
23Note that the latter assumption implies that integration is compatible with contracting; concretely, the buyer
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Exactly as at Date 0, agents can attempt to make commitments before they conduct the
negotiations, and the sequence of moves and the information structure is the same, except

the negotiation now concerns project choice rather than governance.

2.5 Solution concept

We confine attention to consistent equilibria, as defined by Bernheim and Ray (1989). These
are subgame-perfect Nash equilibria that, in case a subgame has multiple equilibria, prior-
itizes efficiency in a recursive fashion. A key implication is that a consistent equilibrium
cannot rely on the threat of playing an inefficient equilibrium in future subgames to sustain

desired behavior early on in the game; the equilibrium must be “renegotiation-proof”.

2.6 Governance mode

A governance mode G specifies the number of active suppliers and, for each supplier whether
that supplier is in control of its own effort, whether it has acquired an asset, and if so who
controls that asset.

We say that a governance mode is optimal if it maximizes welfare (the sum of expected

profits) among the feasible governance modes. Denote such an optimal mode G*.

3 Bargaining

Bargaining potentially takes place both at Date 3 and at Date 0. Date 3 bargaining is most
straightforward, since there is no subsequent strategic interaction. We therefore first study

this type of “post-entry” bargaining.

3.1 Post-entry bargaining

If there are only two parties involved in post-entry bargaining, we rely directly on the analy-
sis of Ellingsen and Miettinen (2008, 2014). Such two-party bargaining is relevant in the case
that only one supplier has entered. However, if more than one supplier has entered, there is
instead multi-party bilateral bargaining. The multi-party extension of the bargaining model
is newly developed here.

can “sell” to the supplier the right to undertake the regular project. As a referee has noted, citing Williamson
(1991), such a within-organization contract might not be enforceable in court, so this is one place where we clearly
take a short-cut. One justification might be that an internal supplier could always find ways to credibly share
a suitable fraction of the project benefits with the buyer, an issue that we briefly return to in the final section.
For example, after becoming a division within GM it was presumably much easier for the Fisher brothers to
credibly pledge to share with the GM owner a large part of the benefits that they might obtain from sales of
bodies to other auto makers. (If anything, the problem might be to withhold these benefits in case GM fails
to compensate adequately.) However, fully satisfactory treatment of contracting inside firms might require a
relational contracting model of the firm, such as Baker et al. (2002) or Halonen (2002).
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Let Q (for quasi-rent) denote the gains that the parties bargain over. (In Section 4, we link
Q to the actual payoffs of the model. The quasi-rent to be bargained over typically depends
on the state and the governance mode.) Before the players engage in actual negotiation, each
player i makes an observable commitment, ¥; € [0,1] U@. The commitment specifies the
largest share of Q that the committing player is willing to offer the trading partner. Making any
commitment X; > 0 entails a small cost ¢ for player i, whereas X; = @ is costless.

After the commitment attempts are made, bilateral negotiations start. In the case of more
than one supplier, all negotiations are conducted simultaneously. Each negotiation involves
a one-shot bargaining game where proposal power is allocated randomly. With probabil-
ity 1/2, the buyer makes take-it-or-leave-it (TIOLI) contract proposals, and with probability
1/2, each supplier (independently and simultaneously) makes a TIOLI contract proposal
to the buyer. Denote player i’s negotiation offer x;. The proposer observes the responder’s
commitment, and whether or not the responder has a loophole, before making the offer.

Commitment attempts x; € [0,1] translate to binding commitments as follows. With
probability p the commitment sticks, and player i is constrained to make offers x; < %; and
to only accept the opponent’s offer if x; > 1 — &;. With probability 1 — p, the commitment
attempt fails, and player i is free to propose any x; and to accept or reject any x;. Following
Schelling (1956), we say that a player whose commitment attempt fails has a loophole. We
assume that the success of commitment attempts is i.i.d. across players.

If there are several suppliers, the buyer observes all offers before responding. If the buyer
makes offers, each supplier sees all offers before responding. Responders who are able to
accept (independently and simultaneously) decide whether to accept or reject the relevant
proposal(s). If a proposal is accepted, that proposal becomes a binding contract, and the

surplus is divided accordingly.

Two-party post-entry bargaining

Our specification of the two-party case is encompassed by Ellingsen and Miettinen (2014).%4
Their Proposition 1 can be restated as follows.

Proposition 1. Suppose ¢ < Q(1 — p)?/2. Then, there is a unique subgame perfect Nash equilib-
rium outcome of the two-party bargaining game. At the commitment stage, each player i commits
to X; = 0. At the negotiation stage, if chosen to be proposer and being flexible, player i proposes
x;i = 1 — % if j's commitment sticks and x; = 0 if j has a loophole. Flexible responders accept these

proposals.

We refer to their Appendix A for the full proof. However, it is easy to see that no player
can profitably deviate. In particular, if player i deviates to x; > 0 or X; = @, player i’s
payoff falls when the opponent has a loophole and is selected to propose, while remaining

24They allow discounting between the commitment stage and the negotiation stage, and the surplus is nor-
malized to 1, but these differences are immaterial.
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unchanged in all other states. The flexible strategy ¥; = @ reduces the commitment cost c,
but this gain is too small to be profitable when ¢ < Q(1 — p)?/2.

The proof of uniqueness is more subtle, but a key part of the intuition is that it is never
an equilibrium to commit to exactly compatible demands, ¥; + ¥; = 1, since the deviation to
¥; = @ by a player with x; > 1/2 is profitable.

Proposition 1 has two immediate implications that pin down the two-party bargaining
payoffs, which we shall be using below.

Corollary 1. (i) The two players reach agreement with probability ¢ = 1 — p?. (ii) The expected
gains from trade @Q are split equally.

While this one-shot bargaining model is very simple, Ellingsen and Miettinen (2014)
show that closely similar equilibrium payoffs arise in a more realistic dynamic model, where
the parameter p captures the expected duration of a stochastically depreciating commitment,
the equilibrium offers become less aggressive, and the inefficiency comprises stochastic de-
lay rather than stochastic complete impasse.

Multi-party post-entry bargaining

Suppose now instead that there are N > 1 suppliers, and that the buyer needs to contract
with exactly one of them to generate the surplus Q. This form of competition eliminates
all the inefficiency. There is agreement with probability 1 and the buyer obtains the entire

surplus.

Proposition 2. (i) The subgame perfect equilibrium payoffs are unique; the buyer obtains Q and each
supplier obtains 0. (ii) All suppliers and the buyer pick X; = © at the commitment stage.

Corollary 2. One strategy profile yielding these payoffs has the additional features: (a) At the negoti-
ation stage, if the buyer is proposing, the buyer offers a contract entailing xi, = 0 to one supplier and
@ to the others. (b) If suppliers are proposing, each supplier proposes an exclusive contract yielding
x; = 1 to the buyer. (c) In either case, a single offer is accepted.

The proof runs as follows. First, we check that no player has an incentive to deviate
from the posited strategy profile. The buyer earns Q, so clearly cannot earn more in any
equilibrium. At the negotiation stage, each supplier earns 0 from contracting regardless of
what action is taken, both as a proposer and a responder. Deviating at the commitment stage
is even less fruitful; it incurs the commitment cost ¢ without generating any compensating
benefit at the negotiation stage. Specifically, a supplier setting X¥; < 1 will not be chosen
by the buyer if the buyer proposes and will be beaten by a flexible competitor if suppliers
propose.

Second, we prove that there are no subgame perfect equilibrium outcomes involving
commitment. Let x < 1 denote the lowest offer that any supplier i commits to in some pure
or mixed-strategy equilibrium. If this offer is not in the support of the opponents’ strategies,
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or the support of opponents’ strategies is atomless at this point, it would be profitable for
supplier i to save c by deviating to X; = . If instead another supplier has an atom at x,
then all other suppliers must pick x with positive probability (because the offer is beaten by
all higher offers and will also be beaten at the negotiation stage if some supplier is flexible).
Let p be the probability that there is a tie between all suppliers at x. Consequently, there is a
supplier that gets to trade at this offer with probability at most p/N. But then this supplier
can raise the expected revenue to (1 — (x + €))p from (at most) (1 — x)p/N by raising the
offer by a tiny e—a contradiction.

Third, we prove by contradiction that there is no equilibrium of the negotiation game
without prior commitment that yields a positive payoff for any supplier: If the buyer pro-
poses, a slightly less generous offer is also accepted by any supplier earning a positive profit.
If suppliers propose, the Bertrand logic applies.?

Fourth, we prove by contradiction that there is no equilibrium of the negotiation game
without prior commitment in which the all suppliers earn 0 and the buyer earns g < Q. For
any strategy profile yielding this outcome, the contract proposer could deviate to offering
an exclusive contract that implements the surplus Q while yielding the buyer g + 6 and a
supplier Q — g — §, with 6 € (0, Q — g). This contract is preferable to both parties.

3.2 Pre-entry bargaining

At Date 0, when bargaining regulates entry rather than project choice, the logic is largely
similar. However, there are three notable differences.

First, since pre-entry bargaining occurs before any investments are made, parties po-
tentially bargain over the full rents rather than over quasi rents. Thus, we replace Q (the
quasi-rent) by W in many cases below.

Second, at Date 0 the final payoffs are not determined by the outcome of the bargaining,
so it is not entirely obvious how to think about the commitments. This problem is especially
pronounced if multiple contracts are going to be signed.

Third, there is sometimes an entirely new complication: If the parties fail to reach any
agreement, the continuation game may have multiple equilibria. We start by addressing this

problem, which arises even if only a single contract is signed.

Multi-party pre-entry bargaining: One supplier sought

Unsuccessful bargaining always gives rise to a continuation game in which each of the three

suppliers decides either IN or OUT. Suppose that if exactly one supplier chooses IN, that

25Suppose the supplier earns a positive profit ¢ — f. To do so, the supplier must get the contract with positive
probability—thus offering the most attractive contract from the buyer’s perspective. If the supplier gets the
contract with probability 1, other suppliers earn 0. Thus, one of these suppliers will find it optimal to offer a
better contract. If the supplier gets the contract with probability smaller than 1, it means that another supplier
offers a contract that is equally good from the buyer’s perspective. In this case, the supplier can earn more,
because the contract can be obtained with probability 1 by making a slightly larger transfer to the buyer.
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supplier earns a positive profit u 4+ vg — f and the others earn 0. (The monopoly supplier
is always able to extract some surplus from the buyer, as we shall see.) If more than one
supplier chooses IN, these suppliers earn vg — f < 0 while anyone choosing OUT again
earns 0. (There is fierce competition, and suppliers do not recoup the cost of entry.) This
continuation game has several subgame-perfect Nash equilibria. For example, it has three
asymmetric pure-strategy equilibria in which exactly one supplier enters, and it has a sym-
metric mixed-strategy equilibrium in which each supplier enters with equal probability. The
mixed strategy equilibrium is inefficient, and since there are more efficient equilibria, it is
ruled out by the consistency requirement. However, there are also many consistent equilib-
ria and the buyer may not always be able to extract all the surplus.

For example, consider the case where the buyer is selected to make a proposal. Suppose
the buyer tries to extract the surplus by offering the same terms as in Corollary 2(a). Then,
the suppliers may coordinate on the following equilibrium of the continuation game: The
designated supplier rejects the contract proposal, and subsequently chooses IN at Date 1,
while the two other suppliers, who were not offered a contract, choose OUT. In this case, the
designated supplier earns u + vy rather than vy in the continuation game, and thus u 4 vg —
f overall.

Proposition 3. When the buyer proposes, and seeks a contract with a single autonomous supplier,
there are consistent equilibria in which this supplier obtains a positive surplus, u > 0.

To complete the example, we only need to prove that there are rational off-equilibrium be-
haviors such that the buyer cannot make a deviation from the posited equilibrium to a pre-
ferred set of proposals. Suppose for example that the buyer deviates by offering no contract
to the designated supplier, but a somewhat better contract to one of the other suppliers—
extracting a positive but somewhat smaller transfer. In this case, that other supplier declines
the offer and then enters (mimicking the behavior of the originally designated supplier), thus
saving the transfer. Thus, the buyer gains nothing from the deviation. Similar constructions
apply to all other buyer deviations.

Indeed, if u +vg — f > 0, we think that t = 0 is a plausible outcome when the buyer
proposes, and would be even more plausible in the (realistic) case when each supplier only
observes the own received offer. On the other hand, the buyer will always extract all the
surplus if suppliers make the offers.

Let W; = W(G*) denote the maximum (second-best) welfare (sum of expected profits)
that is realized if it is optimal that exactly one supplier enters. (This expected gain clearly
depends on the trading frictions at Date 3, which in turn depend on the governance mode.

Again, we leave until Section 4 the computation of these payoffs.)

Proposition 4. Suppose suppliers make the offers and that the welfare is largest if exactly one supplier
enters. In this case, the unique equilibrium payoffs are that the buyer obtains Wy and that each of the
suppliers obtain 0.
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To prove the result, let 77 denote the expected revenue that the entering supplier gets
under optimal governance G*. Consider the following strategy profile: Each supplier offers
a contract in which they pay a transfer t = 75 — f for being the exclusive supplier, and the
buyer accepts one of these proposals. Clearly, this is an equilibrium, since no supplier can
earn more than 0 by making a different contract proposal. (For example, a higher transfer
entails a loss and a lower transfer implies the buyer will not sign.)

Obviously, there cannot be any equilibrium in which the total payoff is higher than the
maximum welfare. Thus, it only remains to prove that there cannot be equilibria in which
some supplier earns more (or the buyer earns less). This follows by the standard Bertrand
logic (see Footnote 25).

Multi-party pre-entry bargaining: Two suppliers sought

Because competition can be desirable at Date 3, contracting at Date 0 might be seeking simul-
taneous agreements between the buyer and two suppliers. Let us therefore finally consider
the case when realization of the maximal surplus W(G*) requires that at least two suppliers
are present at Date 3.

Of course, if f < vg suppliers enter even if there is no contract with the buyer. Therefore,
the buyer might as well refrain from Date 0 contracting and rely on spot market competition
at Date 3; Proposition 2 establishes that the outcome is efficient and the buyer extracts all the
surplus.

If instead f > vy the buyer needs to make two bilateral contracts at Date 0. Since com-
petition at Date 3 drives suppliers’ share of the surplus to 0 by Proposition 2, the buyer must
compensate each of the two suppliers for f — vg.

But if it is desirable for the buyer to contract with two suppliers, the value of one bilateral
contract depends on whether another contract is also signed. This affects the interpretation of
the commitments that players make before the contracts are proposed. We need a definition
of commitment that is relative to the equilibrium the players are coordinating on.

Specifically, our assumption is that players” commitments concern shares of the surplus
that their contract will create if signed, over and above the surplus that would otherwise be
created, conditional on play conforming to the posited continuation equilibrium. For exam-
ple, suppose the buyer makes contract offers and the offers to suppliers 1 and 2 yield both of
them non-negative profits if both sign. Consider a continuation equilibrium in which these
two contracts, and no other contracts are signed. If supplier 1 has made a commitment to re-
ject surplus shares below 1 — x1, this commitment defines a smallest acceptable share of "the
surplus that is added if supplier 1 signs this proposal given that supplier 2 signs the buyer’s
other proposal". In other words, if the buyer’s proposal yields supplier 1 a smaller fraction
of this surplus than 1 — x;, supplier 1 will reject the proposal despite thereby reducing his
payoff. (As it turns out, such commitments will not be made along an equilibrium path, but
it’s still necessary to specify how they would have worked.)
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Proposition 5. Suppose realization of the maximal (second-best) surplus W(G*) > 0 requires that
at least two suppliers are present at Date 3. (i) Consistent equilibrium payoffs are unique; the buyer
obtains W(G*) and each supplier obtains 0. (ii) In any equilibrium, the commitments are X; = @ for

all players i.

Corollary 3. One strategy profile yielding these payoffs has the additional features: (a) If B proposes,
offers are (t;,0,a,e) = (f — vr,s,s,0) to two of the suppliers and t = @ to the third. (b) If suppliers
propose, all three suppliers make the contract offers (f — vg, s, s,0). (c) In either case, two non-empty

offers are accepted.

Clearly, no player has any incentive to deviate from the proposed strategy profile. The
buyer gets all the available surplus. All suppliers earn 0, and a supplier that attempts to get
a positive surplus through a less generous offer will have its offer rejected by the buyer.

To prove uniqueness, the steps in the proof of Proposition 2 apply, but with the additional
observation that any Nash equilibrium that is (recursively) Pareto-dominated by another

Nash equilibrium fails Consistency.26

4 Analysis

We can now derive the model’s solution recursively. (A good fraction of the analysis merely

entails inserting the actual payoffs instead of the generic surplus Q in the analysis above.)

4.1 Date 3 outcomes

The final decision node is characterized by a state of nature (H or L) and a governance mode.

If the efficient project choice benefits a player that holds all the control rights, the player
implements the project.

If instead bargaining is required to attain an efficient outcome, we use the results of Sec-
tion 3 to characterize the expected payoffs associated with each governance mode.

For each relevant case, we report the ex ante expected payoffs for each player, including

the cost of assets.

* No assets: In this trivial case, all payoffs are 0.

In the next case, f < vg.

26There could potentially be coordination failure between the two suppliers that need to contract with the
buyer. If suppliers propose, it is a Nash equilibrium that no supplier makes an offer, since a single offer is not
acceptable by the buyer. However, as this equilibrium is inefficient, it is excluded by the consistency requirement.
It could potentially also be a Nash equilibrium for no supplier to sign the contract that the buyer proposes. If so,
this equilibrium too would fail the consistency requirement. (As it turns out, this is not even a Nash equilibrium
in our model.)
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o Three assets. Autonomous suppliers (Spot trade): By Proposition 2, the outcome entails no

bargaining frictions. Welfare, is

WS = h [UIT_I —UR} +3(vr — f)
- W @)

Suppliers each earn vg — f. The buyer earns (v} — vR).

In remaining cases, f > vg.

* Two assets. Autonomous suppliers (PS): By Proposition 2, the outcome entails no bargain-
ing frictions. Welfare, is

WP = h[v¥+vR}+2(1—h)vR—2f
= W'—(f—uog). 8)

Suppliers each earn 0. The buyer earns WS,

* One asset. Integration (I): B owns the asset and has employed S;, who acquired the
asset. State L then entails negotiation between B and S;. Corollary 1(ii) implies that
B’s payoff is v} + ¢(vgr — vk) /2 and S;’s payoff is ¢(vg — v%)/2. In state H, B orders
the tailored project and receives v!!. The other supplier earns 0. Welfare is

W' = ol + (1 h) |g(or — vF) + ok | ~ £
= W' —(1-h)(1-¢)(vr —vp). ©)

The second expression, which isolates the welfare loss relative to the first-best payoff
(attainable with a single asset), facilitates the comparison to other governance payoffs.

The loss obtains because there is bargaining about the integrated supplier’s value in
state L. Bargaining is unavoidable in this state, because B can threaten to refuse the
supplier’s request to spend effort on the regular project instead of the inferior tailored

project.

* Oneasset. Autonomous supplier, single sourcing (SS): S; acquired the asset, owns the asset,
and is not employed. State H then entails negotiation between B and S;. By Corollary
1(ii), B’s payoff is ¢(v}f —vr)/2 and S;’s payoff is ¢(vlf —vr)/2 + vg. In state L, S;
chooses project R and receives vr. The other supplier has no assets and earns 0. Welfare

is

WSS = i [g(olf —or) +or| + (1= h)og — f
= W' —h(1—¢)(of —or). (10)
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Here, the loss occurs because there is bargaining over B’s value in state H; the supplier
can threaten to withhold the asset.

The two modes of governance I and SS share the feature that one party holds all the
control rights. There are two other possible modes of governing a bilateral relationship.
Both of them split the rights, so that the asset owner does not have the right to assign
effort and vice versa. Such a separation of the control rights is harmful for two reasons.
First, the parties need to negotiate in both states of the world rather than in only one
of them. Second, failed negotiations now paralyze the relationship, since no party can
produce anything with the single resource that it controls. Hence, these organizational

forms are payoff-dominated and will never be proposed in Date 0 bargaining.?”

* Two assets - one exclusive contract (EC): Suppose both suppliers own assets but only one
of them has an exclusive contract with the buyer. Competitive pressure does not apply
in state H since the supplier with the exclusive contract gets to deal with the buyer. B
earns (vl — vR)/2 and the supplier with contract earns ¢ (v — vg)/2 + vy in state
H. B earns 0 and each supplier earns vy in state L. Welfare is

WEC = he(vf —vR) +20g — 2f
= W'—(f—ovr) = h(1-¢)(v] — o). (11)

Notice that this form of organization yields a lower surplus than both SS and PS: there
is overinvestment in assets without any gains from competition. Hence, it will not

occur in equilibrium.

* Two assets, integration (I12): Suppose B owns two assets, each operated by different em-
ployed suppliers. In state H, the buyer would like to sell the right to one of the suppli-
ers to undertake project R while commanding T from the other. There is competition
between suppliers for the additional rent, (v} — vg), thus allowing B to extract all of
this rent, by Proposition 2(i).

However, in state L there is no competition, as both suppliers should ideally under-

27For completeness, here is a description of these two outcomes:

— One asset. Labor integration (L1): S; acquired the asset, owns the asset, but is employed. There is then
negotiation in both states. If negotiation fails, there is no production, since no party controls the necessary
resources. Welfare is

wh heo! + (1 —h)pog — f

= W k(1 g)of — (1-h)(1 - g)or.

— Oneasset. Asset integration (A1): B owns the asset, but has not employed any supplier. S; acquired the asset.
As in case L1, there is negotiation in both states, and welfare is accordingly the same,

WAl

hgot! + (1 h)gog - f
= W k(1 - g)ol — (1-h)(1- g)or.
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4.2

take project R. The existence of two assets, one for each bargaining table, is common
knowledge. Thus, bargaining is bilateral at each table and it is optimal for the parties
to attempt commitments before bargaining starts. Whenever one of the players in a
bargaining pair is flexible, that pair will earn vg. If there is flexibility in one pair and
inflexibility in the other, B will command project T from that other supplier. But if both
pairs end up unable to agree, B will only command project T from one of them, as B
doesn’t have the capacity to implement two projects T. Thus, the other supplier will be
allowed project R. As a result, the welfare is

W = ko +or] + (- ) [ 9?2084+ (1 ¢?)(or +08)] —2f
= W (f~or) = (1= )1~ ¢)(ox ~ oh) (12)

Compared to case PS, the loss (captured by the last term) stems from bilateral bargain-
ing replacing competition in state L. Even if full integration of both suppliers avoids
the splitting of control rights, the problem in state L remains, exactly as with a single
asset and full integration, L. It follows that PS payoff-dominates I2.

Clearly, PS also payoff-dominates all other governance modes involving two assets,
since these modes have the additional drawback of splitting the control rights, thus

generating greater bargaining frictions as well as paralysis when negotiations fail.

Optimal governance

Before we derive the equilibrium outcomes, it is useful to compare the expected welfare

associated with the different governance modes. We say that the governance mode, G*, is

(second-best) optimal if it maximizes welfare among the available modes. Trivially, spot

market interaction is optimal when entry costs are so low that f < vg. The remaining results
derive directly from (9)-(12).

Proposition 6. Suppose f > vg. The optimal governance mode, call it G*, is

(i) PSif WS > 0 and

f—ovr <min{h(1— @) (0 —og),(1—h)(1—@)(vr —v7)}; (13)

(i) Lif W' > 0 and

(1=h)(1 = @) (vr — o) < min{h(1 — ¢) (v} — &), f — v&}; (14)

(iii) SS if WSS > 0 and

h(1—¢)(of —og) <min{(1—h)(1 - ¢)(vr — 0}), f — vr}. (15)

Otherwise inactivity is optimal.
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Optimality of parallel sourcing

Let us begin by interpreting Condition (13), under which subsidized parallel sourcing is
optimal. The left-hand side says the obvious, namely that subsidized competition is only
desirable if the entry cost f does not exceed vr by too much. The right-hand side also has
one straightforward message, namely that competition is particularly desirable when the
bargaining friction 1 — ¢ is large. But the right-hand side also has a more subtle message:
The value of competition depends on what the best alternative governance mode fails to
achieve. If h is 1, integration doesn’t fail to achieve anything. Likewise, if & is close to 0,
single-sourcing from an autonomous supplier is optimal. Hence, the gains from competi-
tion are greatest in the intermediate case when both I and SS are likely to entail bargaining
friction. Finally, if we keep the expected vy fixed but increase the variance, i.e., decrease vk
and increase v} the right-hand side also increases. The reason is again that the bargaining

friction that remains under I or SS matters more.

Integration or separation?

When the entry cost is too high to accommodate a second supplier, efficiency favors either an
autonomous supplier (SS) or a fully integrated supplier (I). From Conditions (14) and (13),
we see that integration is better than separation if

h(1— ) (v —or) > (1=h)(1 - ¢)(vr — ).
We can rearrange the inequality, using Equations (1) and (2), to get the following result.

Proposition 7. If there is a single supplier, vertical integration, I, generates higher welfare than
vertical separation, SS, if 7t > 1tr and lower welfare when the inequality is reversed.

Intuitively, vertical integration is optimal when—in expectation—it is more valuable to pro-
tect the buyer’s preferred project from bargaining friction than to protect the supplier’s pre-
ferred project. Recall from (6) that an alternative formulation of this condition is that the
product of demand favorability and asset specificity exceeds one.

Figure 2 summarizes the results in the (4, f) parameter space, i.e, keeping asset specificity
constant and varying the probability that the buyer’s project is most profitable.

[Figure 2 around here.]

4.3 Equilibrium governance

We are now ready to study to what extent the above constrained optimal outcomes are im-

plemented in equilibrium.
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Proposition 8. (i) If the suppliers make the Date 0 proposals, equilibrium governance coincides with
optimal governance, G*. (ii) If the buyer makes the Date 0 proposals, optimum and equilibrium do not
always coincide. Specifically, there may exist a consistent equilibrium with parallel sourcing although
single-sourcing from an autonomous supplier would generate higher welfare.

Part (i) of Proposition 8 follows directly from Propositions 4 and 5. In short, the Bertrand
logic applies whenever suppliers make the proposals.
We stress that in case (i), the transfer ensures that the supplier earns zero profit, i.e., it is

ho(or —vr) +f. (16)

t:—UR— 5

The transfer can be either negative, in which case the supplier pays for having the exclusive
right to supply, or positive, in which case the buyer subsidizes the entry cost and exclusivity
does not really need to be specified.

The intuition behind part (ii) of Proposition 8 is that buyer may be incapable of captur-
ing all the surplus when the buyer makes the proposals and ideally would want a single
autonomous supplier to enter—see the example in Proposition 3. Thus, the buyer might be
able to do better by inducing two suppliers to enter instead of only one; even if total surplus
is smaller, the buyer obtains a larger share of it.

Formally, suppose f > vg. In equilibria with a single autonomous entrant and t = 0 the
buyer obtains the payoff ho (v — vg)/2 at Date 3. Note that there is entry only if the single

supplier is profitable, i.e., if

H _
UR+W > f. (17)

If the buyer instead chooses parallel sourcing, by offering nonexclusive contracts to two
suppliers, it obtains the payoff h(vH — vg) at Date 3, but must compensate each of the two
suppliers for entering, (f — vg). Thus, the buyer prefers parallel sourcing if

h(v8 —oR)(1—@/2) > 2(f — vR). (18)

This is a larger set of parameters than the set for which parallel sourcing is optimal. As an
illustration, consider the example in Figure 1. With those parameter values, single sourcing
yields a higher social surplus than parallel sourcing as long as f > 2 4 2h/5, but the buyer
is better off with single sourcing only if f > 2 4 3h/5. (When single-sourcing is best for the
buyer, despite the buyer proposing, the outcome is a Master Supply Agreement, where the
buyer does not extract any rent at the date of contracting.)

Before we end this section, let us note that Proposition 7 carries over from the normative
domain to the positive domain. That is, our model predicts that firms that rely on a single
supplier will be vertically integrated with this supplier whenever the profitability of the
buyer’s preferred project is higher than that of the seller’s preferred project. Lower costs of
producing the tailored output (high asset specificity) is only one of the conditions favoring
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this outcome. High demand for the tailored output is the other.

4.4 Simplified contracting schema

At the risk of excessive repetition, Figure 3 provides a simplified representation of our pre-
dictions. While it eliminates some nuance, it facilitates comparisons with the similar figures
that are included in many of Oliver Williamson’s writings, e.g., Figure 1 in Williamson (2008).

Where Williamson would often associate market governance with low asset specificity,
our model predicts that market governance is associated with low upstream entry costs.
Market governance can be unsuitable even if asset specificity is zero.

Asset specificity is instead one of the two factors that drive relatively high profits, r7/ 7tr.
Our prediction agrees with Williamson’s view that vertical integration is most likely when
asset specificity is high. However, even with low asset specificity there can be vertical inte-

gration if the demand for the buyer’s project is sufficiently large.

[Figure 3 about here]

5 Final remarks

Like Oliver Williamson, we take the view that arm’s-length trade in thin input markets are
hampered by bargaining frictions. With a single vertically separated supplier, our model pre-
dicts that there is always bargaining friction when the buyer has the most profitable project,
i.e., whenever there is a transaction between the two parties. However, unlike Williamson,
we posit that similar bargaining frictions can also occur inside firms, i.e., under vertical in-
tegration. The difference is that, in equilibrium, inside bargaining will happen more rarely:
When the buyer has the most profitable project, there is no friction, as the buyer can imple-
ment the favored project without the supplier’s agreement.

Thus, the notion that there is relatively little bargaining under vertical integration is an
outcome of the model—vertical integration occurs precisely when it is unlikely that the bar-
gaining option would have been valuable. By contrast, under vertical separation all inter-
actions between the buyer and the supplier require bargaining. Of course, this greater pro-
portion of bargaining interactions in markets does not imply that bargaining is also more
frequent in absolute terms. To the contrary, vertical separation is chosen when interaction
between the two parties is relatively unlikely.

When there is large uncertainty about who will have the more profitable project, dealing
with a single supplier entails a high risk of bargaining friction both under integration and
under separation. To eliminate the bargaining friction, and sometimes also to capture a larger
fraction of the surplus, the buyer might then offer to sponsor the entry of more than one
supplier.

Despite its simplicity, the model generates additional testable implications. For example,
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it suggests that vertical integration in settings with high entry costs is likely not only when
asset specificity is high (a supply-side reason), but also when the buyer’s preferred use of
the asset is valuable for demand-side reasons.

That said, the model mutes many potentially relevant mechanisms. Let us briefly men-
tion three of them. First, and perhaps most controversially, we have assumed that agents are
not allowed to trade any claims to their returns. If it were possible, without any transaction
costs, for an S to sell all future returns from regular projects to B, full integration would pro-
duce an efficient outcome. The reason is that B would voluntarily pick the regular project
in State L; there would no longer be any reason to haggle in this state; this is precisely the
reason why Masten (1986) needed to impose costs of bureaucracy on vertical integration. We
think the truth is somewhere between out two extreme assumptions. It is possible to guar-
antee the buyer some of the returns from the supplier’s favorite project, but it is difficult to
pledge all these returns (see Footnote 17). A natural next step is therefore to consider more
realistically incomplete financial contracts.

Second, we assume that information is symmetric. It might be more realistic to assume
that the buyer has some private information about the value of the tailored project, v, es-
pecially if this involves the use of new technologies. In this case, contract design becomes a
signaling problem and equilibrium governance might well be distorted as a result.

Third, we ignore the role of trust. Since there is no possibility for building trust over time,
the model fails to capture how contracting interacts with relationship-building between and
within organizations, as discussed by Bernstein (2015), Hadfield and Bozovic (2016), and
Frydlinger and Hart (2024), for example. All of the above three complications are related to
the issue of complexity, which our model also fails to represent.?®

One reason to pursue some of these extensions is that they would enable us to get a bet-
ter grasp on governance dynamics, which are likely to respond to changes in information
and other features of the contracting environment. Some firms start out within a small niche
and gradually integrate with suppliers or customers. Other firms are vertically integrated to
begin with but subsequently shed business lines to focus on core activities. Indeed, the type
of vertically integrated production that was common for much of the twentieth century and
that Chandler (1977) and Chandler (1990) eulogized as late as 1990 was condemned soon
thereafter, by Stuckey and White (1993) and Quinn and Hilmer (1994) among others. In the
present model, three rationales for such a reversal from vertical integration to vertical sepa-
ration is (i) a reduction of assets” sunk costs, (ii) a reduction of assets’ relationship-specificity,
or (iii) a reduction in the demand for buyers’ preferred projects, perhaps due to tougher

28 A referee suggests that dynamics seem essential for understanding the nature of firms: “Unlike contracts,
we do not see firms used for a single transaction.” Our defense is that the allocation of decision rights may
matter the most in connection with a few very large decisions, such as the location of the Fisher Body plant in
Flint. If those decisions are in fact driving governance choices, models focusing on a few decisions might do a
satisfactory job. On the other hand, our relatively static framework clearly comes with costs. For example, it is
not obvious how contracts are to be enforced inside a firm. Also, our model is unable to address the distinction
between transactions that are likely to be frequently repeated and transactions that are not—a central point of
the infinite-horizon model of Wernerfelt (2015).
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downstream competition.?’ Our hunch is that changes to contractibility, possibly along the

lines suggested by the above extensions, might have been important too.

2Here, we have not modeled the competition that the buyer might face. We have also ignored whether vertical
integration might affect competitors’ input access—the problem of foreclosure; see Hart and Tirole (1990).
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Figure 2: Second-best governance outcomes

The horizontal axis measures the probability / that the tailored project will be
optimal. The vertical axis measures the sunk cost. Parameter regions are labeled
by the (uniquely) second-best governance choice G*. SS denotes single sourcing,
I denotes integration, PS denotes parallel sourcing. No investment is first-best
above the dashed line. The figure is drawn for the case when the suppliers are
proposing contracts and the parameter values off = 4,0 = 2,0k =1, ¢ = 4/5; if
the buyer proposes, the SS region is smaller and the PS and I regions larger.
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