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ABSTRACT

Relational Contracts and the Economic Well-Being of Nations”

Informal long-term relationships and mutual confidence play a crucial role in modern
economies in at least two dimensions. First, the performance of firms is strongly affected by
their capacity to solve organizational questions effectively and this capacity is apparently
strongly related to their ability to maintain informal long-term relationships. Second, countries
that are better at maintaining unwritten agreements and where interactions are more strongly
guided by a sense of trust fare better in terms of economic welfare than others. This paper
provides a simple general equilibrium model which reconciles these two findings: we offer a
micro-founded explanation of how the trust that prevails in an economy gets transmitted into
higher economic well-being and we thereby highlight the role of managers with low time
preference. Our analysis builds on the model of Antras and Helpman (2004) and a
formalization of the notion of relational contracting developed in Baker, Gibbons and Murphy
(2002).
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1 Introduction

Informal long-term relationships and mutual confide play a crucial role in modern economies
as is highlighted in two key findings. First, therformance of firms, as measured by indicators
of productivity or profitability, is strongly relatl to their capacity to solve organizational
guestions effectively and this capacity, in tushapparently strongly related to their ability to
engage in informal long-term relationships. Secocwlntries that are better at maintaining
unwritten agreements and in which interactionsnaoee strongly guided by a sense of trust fare

better in terms of economic welfare than other toes

This paper develops a simple general equilibriund@havhich reconciles these two observations.
We build on the notion that a country’s economidlilveing is intimately connected to the
performance of its firms since these transfer petide factors into final goods and services that
serve the needs of its citizens. In our model, dirwmhose managers have low rates of time
preference maintain efficient long-term relatiosahtracts and, for this reason, perform better
than firms which are run by more short-sighted &gefurthermore, countries which are

endowed with a higher share of long-term orientethagers exhibit higher social welfare.

Start with the first empirical finding. There idaage organizational literature which documents
that firms exhibit astounding performance differesicin terms of their productivity or
profitability even after controlling for differensen conventionally measured inputs, technology
and local market conditions (Bloom and Van Reen@h02 Seemingly similar firms exhibit
persistent performance differences as Beaulieul.e(2810) have put it. How can these
differences be explained? A solid body of empiriwark documents that ‘management matters’:
management practices differ widely in many dimemnsiand, hence, are key for an understanding
of productivity differences across firms. Bloom avah Reenen (2007, 2010), for example, offer
an 18-item list of management practices that aseciated with good firm performangeOf

course, this finding raises a crucial follow-up sfign: why should it not be possible to simply

! The point comes out in impressive clarity in amarfirm study by Chew et al. (1990). They lookédi@ operating
units of a large firm that are highly similar inathall sites utilize the same technology, employ-&killed labour,

are located in the United States, serve fairly lsimdustomers and produce fairly similar produ@tsey found that
the most productive units are twice as productisethe least productive ones, after accounting foumber of
observable differences (e.g. age and size of plantsket size, labor markets, quality of output.)et&imilar

findings have been corroborated in Argote et @9(), Henderson and Cockburn (1996), Ichniowslile{1997).

See Beaulieu et al. (2010) for an extensive survey.

2 Their list comprises factors such as the introductof modern manufacturing techniques, processlpno

documentation, performance tracking, review andodizge, managing, retaining and attracting humanitaap
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imitate and adopt the best-practice managemenhigads? Bloom and Van Reenen (2010) find
that imperfectly competitive markets, family owrtgps of firms, restrictive regulations and

informational barriers are conducive to bad managerpractices, whilst general education and
multinational presence are favorable for good mansnt practices. Without denying the

importance of these factors, this hardly seemsetthke full answer. A recent strand of research
therefore emphasizes that possibly the main exptanéor the perceived differences roots in an
idea which was suggested by Stewart Macaulay (1983in a classic piece: “Businessmen often
rely on ‘a man's word’ in a brief letter, a handish, or ‘common honesty and decency’ — even
when the transaction involves exposure to seri@ks.i' In this view, superior practices are the
fruit of such informal relational contracts whicly their very nature are hard to detect from

outside and even harder to imitate (Gibbons e2Gi0)3

The second finding that we have put forward abawewiges a strong further reason to focus on
relational contracts: the economic well-being ighleir in countries where informal relationships
and trust play a stronger role. The idea that waghy relations are an important pillar for a
society’s economic success has a long traditigherpolitical and economic scienceas Arrow
(1972: 357) has put it: “Virtually every commerctahnsaction has within itself an element of
trust, certainly any transaction conducted oveeaop of time. It can be plausibly argued that
much of the economic backwardness in the world loanexplained by the lack of mutual
confidence [...].” In particular, a high correlatibetween countries' GDP per capita or its growth
rate and different measures of trust and trustimes have been found in many studies.
Clearly, causality could run eihter way, i.e. gammbnomic perfomance could be the outcome of
mutual confidence just as high levels of trust dolé the result of higher levels of economic
well-being. However, a recent analysis by Algan @athuc (2010) provides strong evidence that

‘trust’ is the cause of economic development, hetdther way around.

rewarding high performance and removing poor paréss.

3 A large literature shows that relational contmagtis an important mechanism governing commercéisactions
in developing and in developed countries. McMilkamd Woodruff (1999) and Johnson et al. (2002) figldtional
contracting to be the main governance mechaniskidgtnam, Poland, Romania, Russia, Slovakia andJkm@ine.
Even in countries with well-functioning legal syste courts are used mostly as a last resort in tisgpettlement
(Galanter 1981; Williamson 1983).

* See Arrow (1972), Gambetta (1988), Fukuyama (1888)Putnam (1993).

® See, in particular, Knack and Keefer (1997), La#et al. (1997) and Dincer and Uslaner (2010).

® We interpret the facts in the sense that the tengy orientiation and trustworthiness that previilbusiness
relationships is also reflected in higher measofésust’ on the aggregatet level as e.g. measbsethe World
Values Survey (WVS). We are aware that some stwdndsh are based on experimental settings questiohVVS
measure of trust (e.g. Glaeser et al. 2000; Lazizerial. 2003). However, the result of these sidias been
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We reconcile these findings within a simple geneguilibrium model with four key features
which are pervasive in modern production and omgitn processes. First, we assume that the
production process i¢ragmented in the sense that the final output is producedh viito
intermediate inputs, headquarter services (manpges components. Second, firms, managed
by headquarters, have to decide ondweaership structure, i.e. whether to integrate component
suppliers iftegration) or to acquire components through an arm’s letigthsaction on markets
(outsourcing. The choice between the two is dictated by hggoblems that emerge when the
intermediate inputs are relationship-specific, haeevalue outside the relationship and when
contracts are incomplete as in the Property Rightory of the firm (Grossman and Hart 1986;
Hart and Moore 1990). We build on Antras and Helpr(004) to capture these first two key
features. Third, in order to allow long-term retaships to emerge, we embed this static
framework into an infinitely repeated game simyad Baker et al. (2002). This gives rise to two
governance regimes. firms can either enter a relational agreemenh wlite supplier once and
forever ¢elational contracting and thereby mitigate hold-up problems or they ragotiate in
each period on the spot and thereby be stuck waiidh-tnp problems as in the one-shot gaspot
contracting. Overall, our analysis thus allows for foorganizational modes, spot integration
and outsourcing and relational integration and autsng. Fourth, we assume that firms are
heterogeneous with respect to théme preference of their managenfesnd with respect to their
productivity as in Melitz (2003). We would like to make it dlest the outset that none of our
central findings crucially depends on the notiorfioh heterogeneity with respect to technology.
In fact, it will be seen that a firm’s technologyhile being an important characteristic, does
influence the organizational capabilities of then. To show this, we incorporate this type of

heterogeneity in the model.

We obtain the following results. First and foremagé show that long-term oriented managers
are key for the superior performance of firms dmelduperior development of countries in terms
of economic welfare. The reason for the superiofop@mance of firms is that managers with low

rate of time preference are able to maintain la@rgitrelational contracts which mitigate (avoid)

challenged in more recent works (Fehr et al. 2@&8lemare and Kroeger 2003). Furthermore, it maguestioned
whether the concept of trust that emerges in exparial studies is really able capture the spirlbo§-term
relationships that prevail in business practice& &so Sapienza et al. (2008) on these issues.

" Poterba and Summers (1995) provide anecdotic ee&éor the differences in time horizons betweerOGE
Several empirical studies provide evidence for toggeneity of time preference rates on the individeeel (e.g.
Lawrance 1991, Samwick 1998, Warner and Pleetet Zo@derick et al. 2002).
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inefficiencies associated with hold-up problemgpinduction. Removing such inefficiencies on
the firm level transmits into higher aggregate aedf Countries which have a larger share of
managers with long-term orientation have higherfavelthan countries where such managers are
rare. Hence, we provide a micro-founded explanatiomow the establishment of trustful mutual
relations that is made possible by long-term oednnanagers feeds into into higher economic

well-being.

Second, we are able to show that in our full gdregailibrium model the basic make-or-buy
decision is similar under relational contracting wasler spot contracting: if the headquarter
intensity in production exceeds a well-defined shi@d level, firms prefer relational integration

to relational outsourcing whereas the opposite hbklow this threshold.

Third, we derive a fundamental separation theordar: any given productivity level,
headquarters with low time preference are ablee&p the fruits of relational contracts whereas
those with high time preference are stuck with spomtracts. Hence, we obtain persistent
performance differences between (technologicaliwilar firms in our general equilibrium

model.

Fourth, our analysis endogenously explains the istence of organizational modes on the
industry level - integration and outsourcing bathfirms governed by spot contracting and by

relational contracting.

Fifth, we show how the technology of firms intesetith their organizational capabilities in
general equilibrium. Our model predicts that stsighted firms need to be on average more
technologically versed than more efficiently orga long-term oriented ones in order to be able

to compete with the latter. This finding poses allemge for empirical researéh.

Related literature. Our paper relates to several strands of resedficht, the concept of
relational contracting that underlies our analysis strong ties with the notion of ‘trust’ which is
the subject of a substantive literature. One lihthis literature uses the repeated game approach

to formalize an economic concept of trust and wosthiness (James Jr. 2002). Trust and

8 Empirical work has so far addressed the link betwthe sorting pattern of organizational forms loe industry
level and firms’ productivities as predicted by Aargt and Helpman (2004). Nunn and Trefler (2008) kwolder and
Smolka (2009) find thearticular sorting patterrpredicted by Antras and Helpman (2004) in the .d2a&fever and
Toubal (2007) find the opposite sorting patternyvéeer. It should be noted that these studies uereht kinds of
total factor productivity as independent varialileys, capturing the effectsoth of firm technologyand better
management practices on the organizational modes.
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relational contracts are used almost interchangealthis approach, as exemplified by McLeods
(2007: 609) characterization: “In a relational cant, one party trusts the other when the value
from future trade is greater than the one period ffam defection.” In accordance with this
reasoning the model by Kvaloy and Olsen (2009) eguiust with the discount factor. In terms
of our model this would amount to take the mandgate of time preference as an expression of
their level of trust or trustworthiness. Clearlgistwould be a narrow notion of trust. In general,

trust is seen as a multifaceted concept (seelegantributions in Gambetta 1988).

Second, we build on the theoretical work in orgatianal economics that relates the
organizational design of firms to their ability émforce relation-based contracts (see the recent
surveys by Hart 2002, MacLeod 2007 and MalcomsdiOP(Specifically, we build on Baker et
al. (2002) and Halonen (2002) in implementing eeetpd game approach to overcome the hold-
up problenT. In contrast to this literature, which uses paréiquilibrium approaches to address
single firms, our main concern are the aggregatasemuences that emerge in general
equilibrium, i.e. aggregate welfare and the sortofgfirms in terms of their organizational

strategies in general equilibrium.

Third, there is an emerging literature which adskess aggregate consequences of the
organizational choices of firms with seminal wolkg Antras (2003), and Antras and Helpman
(2004)!° We build on this work, as we already have madearcl&@his literature has not
considered the notion of relational contractingweweer. In fact, our contribution can be

interpreted as introducing relational contractinghie form of a repeated game into this literature.

Finally, there is an emerging literature which addes the link between trust, relational contracts
on the one hand and welfare and development oattiee hand. Our analysis highlights the role
of (long-term oriented) managers to explain how thest that prevails in an economy is
transmitted into higher economic well-beifgClearly, there are other transmission mechanisms
as well. Guiso et al. (2004) show that trust hagoasitive effect on financial development.
Moreover, trust also positively affects entrepraship (Guiso et al. 2006) and international trade
and FDI flows (Guiso et al. 2009; Araujo and Orse2807)"?

° Felli et al. (2010) provide empirical evidencetthigher levels of trust lead to higher suppliérigestments in
relationships between down- and up-stream firms.

19 See also Antras and Helpman (2008) and the sutsepsitras and Rossi-Hansberg (2009) and Helpm@6gR
1 See Dixit (2004) for a general theoretical treattraf the endogenous emergence of welfare enhaifstigutions
with social norms based on honesty or trust andéneinal empirical work by Greif (1993, 1994, 2006)

2 There is also a related literature which studieseffect of different measures of institutionaliy (e.g., legal

5



The paper's structure is as follows. The basic mzdiid out in section 2. We start with the
benchmark case of perfectly enforceable contragtsthen we turn to spot contracting under
contractual incompleteness. Section 3 characterthes general equilibrium both for the
benchmark case and for the case of contractualhiptieness. Section 4 introduces relational

contracts and derives our main theorems. Sectlme8y concludes.

2 The model

2.1  General set-up

We set up a tractable version of the model by Ant&nad Helpman (2004) which integrates the
Property Rights Theory of the firm by Grossman &tait (1986) and Hart and Moore (1990)
into the trade model of Melitz (2003). We considesingle closed economy populated by
workers. Labor is the only factor of production aath worker supplies one unit. There are two
industries, a traditional and a modern dh&he traditional industry produces a homogeneous
good under constant returns to scale and perfeopettion. This good is the numéraire. The
modern industry produces a continuum of differdatlavarieties under monopolistic competition
as in Dixit and Stiglitz (1977). Each variety i©duced by a single firm under increasing returns

to scale and firms are heterogeneous in their mtodty as in Melitz (2003).

2.2 Preferences and demand
Preferences are given by a logarithmic quasi-lingitity function with CES sub-utility*

Us=x +ulnX , X= [[DNx(i)”di]”" Q)
where x, is consumption of the homogeneous goadXi, denotes an index of aggregate
consumption of differentiated varietiegi) and N represents the mass of available varieties of

the modern good (which will be determined endogesk® and x>0 and O<a <1 are

parameters. The elasticity of substitution betwa@yntwo varieties is given by =1/(1-a) .

Households maximize their utility given the budgehstraintPX +x, =Y, where a household's

enforcement of contracts) on the comparative adgpgnand the pattern of trade (Acemoglu et al. 20@8tinot
2007, Levchenko 2007 and Nunn 2007).

13 The model is easily extended to include many modedustries along the lines of Antras and Helpr{2004),
but the focus on two industries suffices for ourgmses.

14 We depart here from Antras and Helpman (2004)deioto gain tractability. The logarithmic quasidar utility

function is a special case of the more generalidinesr upper tier utility functiord = x, +(X ")/,u that they use.
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income is given by and where the aggregate price indexs defined by

1/(1-0)

p=|_poa]™. @
with p(i) denoting the price of variety. Standard utility maximization implies the demand
functions X = 4P and x, =Y —u for the manufacturing aggregate and the numégon,
respectively. We assume that<Y in order to ensure positive consumption of the namer

Plugging the demand functions into (1) yields iedtrutility V =Y — uInP + u(In 4 -1).

Total demand for each variety is obtained by aggregating individual demands sithe L
workers. This gives rise to the inverse demandtfanc

p(i) = x () XL 3)
Total revenue of each variety is th&{(i) = p(i)x(i) = (i) X “L"“. Note that the aggregate

consumption indexX is exogenous from the viewpoint of a single pragumut it is endogenous

for the industry and will be determined in the istty equilibrium (see section 3).

2.3 Technologies and entry

Traditional good. The numéraire good is produced under constantnetio scale and perfect
competition with a unit labor input requirement.idtpins down the wage at unity in this

economy.

Modern industry. The production of each variety of the differentiated modern good takes
place under increasing returns to scale and itimegjuwo customizedelationship-specific
inputs, headquarter servica§) supplied by headquartetd and componenten(i) supplied by
manufacturersM .*> These two intermediate inputs are themselves pextiwith one unit of

labor per unit of output, each.

Before production can take place fixed investméintserms of labor) off,, and f,, have to be
incurred by the headquarter and the component isnppspectively. Departing from Antras and
Helpman (2004)we assume that these fixed investments are invauiadth respect to the

organizational optionshat we characterize beldWThe two variety-specific intermediate inputs

15 Labor is the only factor of production here, sesth agents can be understood as representing burfidédoor.

18 Antras and Helpman (2004) assume that these fimets are ownership-specific. They do so to oldain-
existence of organizational forms in industry eidpuibm. Arguably, this ad-hoc assumption sits unfmmably with
the idea of a ‘unified theory of the firm’ envisapky Grossman and Hart (1986), however (cf. sectidh As will
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are then combined to produce varietyof the final good according to the Cobb-Douglas
production function

A\ A \17

x(i):e(i)[@j [—m(')j . 0<p<L @)

ui 1-n
The parameten is industry-specific and represents the headquiatiensity in the production of
variety i . The parameteé(i) gives the firm-specific productivity similarly tdelitz (2003). We
assume that firms are represented and run by 8peceve headquarters. Hend&j) can be

understood to be the ability of a headquarter fmmmombine both inputs into a single final good.
If the headquarter decides in favor of productioa,seeks a component producer to cooperate
with and decides about the organizational struatfit@e firm. This involves the choice between
integration of the component supplier or outsowggine. an arm's length transaction on the
market. The precise timing and the specifics ofdtganizational options will be specified fully
below. Using (3) and (4) the joint revenue from pex@tion ofH and M is given by:
. a . a (1~
R()= u(e(i))”(@J (mj e, (5)
Ui 1-n

The process of entry in this differentiated goatdustry involves two steps as in Melitz (2003).
Prior to entry, there is a large pool of potentiashs (headquarters) who can enter the modern
sector subject to an entry investment in termsabbt f. which is sunk thereafter. The firin
then draws its productivity(i) from a commonly known distribution functio@(8). We call
this the productivity lottery. Depending on thisadr and the prevailing industrial structure a
headquarter decides to immediately exit or to gieotuction. To save on notation, we drop the

variety indexi from now on.

2.4 Investment decisions and profits under perfectlenforceable contracts

The two inputs are relationship-specific and weuass that they have no value outside the
specific relationship. If contracts are incomplateese assumptions entail hold-up problems that
we take up in section 2.5. In this section we askithe benchmark case in which courts can
perfectly verify and enforce contracts so that itineestment decisions of the two parties are

undistorted. Call this the first-best solution frothe point of view of producerg. This

become clear below, we obtain different organizetidorms in equilibrium without resorting to trassumption.
l7CIearIy, this is not the first-best solution frohetpoint of view of the economy since firms havenoqoly power.
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benchmark serves as a reference point in our asafspot contracts and it plays a crucial role

in the analysis of relational contracts that weartake in section 4.

With full contractibility, the contracting partiesl and M can ex ante stipulate the levels of
investments into headquarter services and manuifiagtwomponents, which maximize joint
firm's profit 7(h,m)=R(h,m)-m-h-f, where f=f, +f,. Using (5), standard profit

maximization yields the optimal investments (therstg are compensated with their marginal

revenue product for their variable factor input)

W =paAELOX @ | m =(1-7)aAELOX ', (6)

a 1 a

where A= g¥@ and E = 4+ . The paramete® =6 is an alternative measure of productivity.

Using (6) in (5) gives first-best revenue

R = AELOX . 7
Utilizing (4) and (6) in (3) yields the pricing rufor a firm with productivityd
. 11
p (6)= 7q 8)
a

wherel/a >1 is the monopoly mark-up over marginal cost&(). Joint pure profits in the first-

best case can then be obtained using (6) and (7):

77 (6,X) =(1-a)AELOX = — f. 9)
The distribution of profits is immaterial in thisdt-best case since the variable labor inputbef t
agents are rewarded with their marginal revenudumts which induces optimal investment and

since their fixed investmentg = f, + f,, are compensated as expressed by (9).

If contracts are perfectly verified and enforceddmprts, the organizational structure does not
matter. Any allocation that can be implemented ubgloa given organizational form could be
implemented within any other ownership structureodigh the appropriate choice of a

comprehensive contract. However, this is no moeectise if contracts are incomplete.

2.5  Contractual incompleteness
2.5.1 Assumptions

Incomplete contracts.In practice, courts are unable to perfectly veaify enforce the quality of



investments into headquarter services and manufiagtaomponents. Since the investments of
the two parties are assumed to be relationshipdfgpand have no value outside the relationship,
hold-up problems emerge. We address these witliPtbperty Rights Theory of the firm along
the lines of Grossman and Hart (1986) and HartNMadre (1990). Since courts will be incapable
of solving potential disputes between contractiagips, the level of each party's investments is
left out from the ex ante contract. Consequentlg, agents play aon-cooperativeggame with
respect to their ex ante investments, i.e. eacmtaghooses its own profit-maximizing
investment, taking the investment of his producipamtner as given. The investment incentives
of each party depend on the organizational forenwhether both units are integrated or not. We

assume that courts can verify and enforce the examice of the organizational structure.

Timing. The timing of the non-cooperative game that weswter is summarized in figure 1.

After H bears the fixed entry codt. and draws productivity, he decides whether to leave the
industry immediately or to stay and produce. Oneechters the market, he chooseg,jrthe

organizational form, i.e. whether to integrate mmponent producer into the firm boundaries or to
outsource manufacturing production to an indepensigpplier. Since the parties negotiate about
all future contingencies on the spot in the gana¢ We consider in this section, we call these two
organizational options spot integratio8l() and spot outsourcingSO). Each headquarter thus

offers a contract which stipulates the organizatidorm k 0{SI,SG .

| | | |
I I I I

|
|
to t to iy ts

Choice of k € {SI, S50}, Investments Nash-bargain 1z produced Revenue R
transfer 79, fixed cost f P and my and sold  distributed

Figure 1: Timing of the non-cooperative game.

The ensuing analysis is simplified by assuming théaf, the headquarter also stipulates an up-

front transferT® that has to be paid by the component produderfor participation in the
relationship. In fact, combining this assumptiorthwihe further assumption that there is an
infinitely elastic supply of component suppliersh@veas the number of headquartéts is
strictly finite), there will be a competitve biddjrprocess among suppliers which secures the firm
their participation at least cost as in Antras &lelpman (2004). The result of this competitive
bidding process is that the expected profithdf from the relationship with the headquarter is

driven to M ‘s ex-anteoutside option which we normalize to zero.
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Once the cooperation betweéh and M is founded, both parties simultaneously choose the

investment leveldy, andm, in t,. When these specific investments are completedt, guantity

is observable by both partners and by the courts.

In t,, the parties get together to negotiate about iision of the surplus. In accordance with
the Property Rights Theory of the firm, we assuh® surplus sharing takes place according to
generalized Nash-bargaining. Each party thus getsohtside option plus a share of the quasi
rent (i.e. the revenue generated inside the relsliip net of each party's outside option). Let
B, 10(0,1) denote the headquarters' share that is stipulgtedtie negotiation stage, under
organizational modek = SI,SO (hencel- g, is the share that accrues k). The revenue
shares B, and 1- 5, depend both on the exogenous bargaining weightand 1- 5 of the
headquarter and the supplier respectively as veethrathe exogenous outside options that are
available to the two parties under the two orgaronal forms. The revenue shares are thus also
exogenous. Specifically, we follow Antras and He#mm(2004) in imposing the following
assumptions. Undespot outsourcingH owns inputhy, and M possesses the property rights
for input mg,. By assumption, both inputs are highly specifig,tsat their value outside the
relationship is zero. Therefore, the Nash-bargairdelivers the headquarter an ex post payoff
0+ B (Rsx, —0-0) = SRy, and the manufacturing producer an ex post paybfff)R;,. H ‘s
revenue share under spot outsourcing is thus detedrsolely by his bargaining power, i.e.,
Bso = B Underspot integration M is H ‘s employee and therefore the headquarter possesses
property rights for manufacturing inputs;,. While the outside option of the component supplie

in this case is still zero, the outside optionlef headquarter is now positive, as the latter san u
both inputs in the production process. Howeverasgume that if the bargaining fails the final-

good producer can produce only a fractidnl (0,1) of the output that could be produced with

the cooperation of the supplir.By substituting (0x) for x in the revenue function

R=/x"X 7L, we get the outside option of the headquartemse®f spot integratio)’R,, .

Hence, H gets the payoff 3"Ry + B(Ry —9"Ry —0)=[B+5"(1- B)IR, = B Ry and the

18 This assumption follows Antras and Helpman (20G43ccords with the fact that, during productithre
component supplieM typically accumulates some idiosyncratic know-heajch the headquarter is unable to
appropriate in case that the bargain fails.
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supplier obtains the payoffl- S, )R, - To sum up, the headquarter obtains a larger sifetree

revenue under integration than under outsourcing
Bs =B+0°(1-B)> B = Bso. (10)

In t;, headquarter services and manufacturing comporaetgcostlessly) combined to final

output according to technology in (4) and the figalods are produced and sold. tin the

revenue is distributed according to the sharing thiit was agreed in the spot contradt, in

2.5.2 Investment decisions and profits
This one-shot game is solved through backward imoluc To find a subgame perfect

equilibrium, we first consider the investment demis of both parties. I, H investsh, which
maximizes 8, R, —h,, whereasM providesm, that maximizeq1- 5, )R, —m, whereR, is the
revenue that emerges under the organizational floff{SI,SG . The first-order conditions of
these maximization problems imply the best-resporfsmctions h =g.anR,  and

m, =(1-48,)a(1-n)R, . Utilizing these in (5) yields revenue

a(l-n) a
a

R =ﬁ|;%(l_ﬁk) "7 AELOX 7, (11)

which can then be used in the best-response funsctamsolve out for the investments:

1-a(1-n) a(-n) a

h =B (1-f,) ** naAELOX @

(12)
1-an a

1-a (1-1)aAELOX 7 .

m = ﬁﬁ(l_ﬁk)

It is apparent from comparing (7) and (11) thatréneenue under incomplete contracs is smaller
than in the first-best case. This reflects tha h” and m <m’ which immediately follows

from comparing (6) and (12). Intuitively, in the s@imce of complete contracts each party
anticipates ex post to be held up by its coopangbartner and, therefore, underinvests ex ante.

This hold-up problem is also reflected in a highece charged by a firm with productivi§
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11, 1

k 0)=—-— 17’
PO = 50 By a-py

(13)

where1/(5.)" (1-B8.)"" >1(for all B.,n0 (0)) is the cost factor that arises due to contractual

incompleteness. Using (11) and (12) we can dehgeure profit under spot contractas:

a

7.6, X) = W AELOX @ - f, (14)

a(l-n)

where W =B (1-B) = (1-alBn+1-B)A-n)]) (15)

embraces all terms that include an organizatiopatific index k0{SI,SG . Comparing (9)
with (14) reveals that profits under spot contragtare lower than first-best profits, i.g, < 77*

iff W, <(1-a) . This holds true indeed:

Lemma 1.1t holds true for all permissible parameter valubat W, <(1-a).

Proof. See Appendix Am

The ex ante transféf® from M to H combined with the assumption that there is amifitély
elastic supply of component suppliers implies tiegt total surplus from the spot relationship
accrues to the headquarter. A component supplleftiwith zero net profits:

an 1-an a

Ty = B (1= B) 7 (1-a(1-7))AELOX ¥ - f, ~T% =0, (16)

2.5.3 Organizational choice

Since m, =0 joint pure profits under either spot contrakt1{SI,SG accrue to the
headquartet , i.e. /7, = 75,. Thus, the headquarter chooses ex ante the aegimal formk
which maximizes joint pure profits given by (14)daiil5) and it thereby also implicitly

determines thex postrevenue sharg, . We call the resulting profitshird-best(TB):*°

19We call these profittird-bestfrom the point of view of producers to contrass ttase with the hypothetical
second-bestase where the headquarter is freely able to enthesrevenue shagg [1(0,1) during ex post
bargaining: the headquarter would thus sejgcsuch that it achieves the highest possible prafitder contractual

incompleteness. It is a defining element of theprty Rights Theory of the firm that it takes tkeeenue shares
B. O{B,. Bt as exogenous and distinct. The hypothetical sebestisolution serves as a useful reference point to

identify whether spot integration or spot outsonigcare more profitable as Antras and Helpman (2684 shown.
We provide a discussion of the second-best caappendix B.
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° = max 75 (6, X). (17)
k{ SISO

Since fixed costs are identical in both ownershipctures, the make-or-buy decision reduces to

a comparison of the operating profif3, . Let I ¢(7) denote the ratio of operating profits under

spot integration to those under spot outsourcirggng(14) and (15), we have:

n.() = s = 12aBan+ (1= o) (A1) [( ﬁs.J (1—/3@} J | (18)

r o) 1- a(ﬁscﬂ + (1_ :Bso)(l_ﬂ)) :Bso 1- :Bso
The relative attractiveness of spot integrationmassured byl 7( ,)can be shown to increase

in the headquarter intensity of production (seesappx C and figure 2).

IIs(n)

0 Tig 1 »

s0 st

Figure 2: Organizational choice in the spot game.

Intuitively, the relative importance of investments headquarter services rises in. By
integrating a supplier into the firm boundaries treadquarter gets higher ex ante investment

incentives. Moreover, it can be shown that thei isiique critical thresholg; 0 (0,8t which

spot integration becomes more profitable than eptgourcing. Hence, we have:

Proposition 1. Organizational choice under spot cdmacting. There exists a unique

headquarter intensity7; 0(0,1) such that if7 <7 all firms will outsource manufacturing
production, whereas ifp>7, all firms will integrate the suppliers. In indugtrwith a

headquarter intensityj; firms are indifferent between the two organizagiciorms.

Proof. See Appendix Ca
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3 General equilibrium in the spot game

3.1 Equilibrium conditions and parameterization

Having characterized the choices of firms after gheductivity is drawn both in the benchmark
case with complete contracts and under contradn@mpleteness, we now move to the
equilibrium in the modern sector. As in Melitz (A)0this equilibrium can be characterized by

two conditions, a zero cutoff profit condition aadree entry condition.

It should be noted at the outset that the genepailierium of the economy follows immediately
once the industry equilibrium in the modern sedsoderived, as is well-known from the two-
sector models of the new trade theory (cf. Helpraad Krugman 1985) of which the present
model is a variant. Equilibrium in the modern seatefines the resource use (labor use) of that
sector. The remaining labor is used to producethside good. By Walras law it follows that the
expenses on the aggregate consumption of the eugsiod and the modern good just match the

wage income generated in this economy.

All the results derived so far hold for any produty distribution G(6). However, both to
accord with empirical findings and in order to abtelosed-form solutions we assume from now
on that productivitiesd are drawn from a Pareto distribution with lowerubd b and shape

parameterz :%°

b

G(H)zl—[gjz, 6=b>0, hz=const g(@):@

=z’ ™, (19)
where g(8) is the corresponding probability density functivve impose the assumptions> 2

to ensure that the Pareto-distributed variableehagll-defined (finite) variance and the further

assumptionz > g -1 to obtain economically meaningful solutions (sppeandix D).

3.2 Equilibrium under perfectly enforceable contrads

This section derives the equilibrium for the benahkncase of perfectly enforceable contracts.
After paying the fixed entry cost$. and drawing its productivityy, the headquarter decides
whether to exit immediately or to start producitigvill start producing if the profits from doing

so are non-negative. The zero cutoff profit condifZCPC*) defines the cutoff productivtiy’

20 The Pareto distribution has been extensively ursdlok literature on heterogeneous firms, see kogum
(1997), Helpman et al. (2004, 2008) and Melitz &tthviano (2008).
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which solvesrr (6, X) =0, i.e. the (endogenous) threshold level, from whinHirms are active:
1-a
s f a
ZCPC* 8 (X)=X|——— 20
( ) (X) [(1_0)AEJ (20)
Headquarters will incur the fixed entry costs to participate in the productivity lottery, if the

expected pure profits are at least equaf to The free entry condition (FEC*) commands:

(FEC¥) [ 7 6.x)dG() = f., (21)
!

where 77 and @ are given by (9) and (20), respectively. We shovappendix D that (21) can

be solved for the aggregate consumption index in the first-best case and thét is then

immediately implied by (20):

X*:b(f jtﬁ(l a)AELj IR J 22)
fe (z-0+1) fe (z—o+1)

All other endogenous variables are then easilyinbdta The average productivity of active firms,

~ ~ 1
6", is proportional to the cutoff productivityd” =[z/(z-o +1)]=8" >6 as we show in
appendix D. The price level follows from usingK” in P=uX™. This gives us:

1-a
P'=(@a)*[(1-a)/ f] « . Following Melitz (2003), the CES price index cam tewritten

1 _ I-a

in terms of the average productivitp, = N [(p(d")=N <« q1/a8"). Using P" this can be
solved out for the mass of manufacturing firms i@tes) in the market,
N =[z-o+1/(f2)|iL(1-a). We complete the characterization of equilibrium this

benchmark case with an expression for welfare:

V' =1-uInP + u(n u-1) (23)
where the price levelP” is as characterized before.
3.3 Equilibrium under contractual incompleteness

The equilibrium under contractual incompleteness lba derived by analogy to the previous
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section. The zero cutoff profit condition in thiirt-best case (ZCP§) requiressz, (6, X) =0
and implies the cutoff productivity under spot cawting:

ra

B B _ f a
(ZCPC®) 0 (X)_X(WKAEJ . (24)

All firms with productivities exceeding this thredt start to produce. Comparing (20) and (24)
reveals that, for any given level of aggregate ootion sayX , 8(X) > 6 ()7) as long as
Y, <(1-a), which holds true according to Lemma 1. Hence eumdntractual incompleteness

a higher productivity is needed in order to staiddpcing. The free entry condition under

contractual incompleteness (FE{Crequires:

(FEC™) J-75(6.X)dG(0) = . (25)

where 77,° and 8™ are given by (17) and (24), respectively. Follayvthe approach sketched in

appendix D this condition can be solved for theraggte consumption index and for the cutoff
productivity:

1 ta 1
xe=p 7t PARAELY T g T ol ) (26)
fe (z—o+1) f fe (z—o+1)

Two important insights merit to be mentioned héfiest, Lemma 1 implies that the aggregate

consumption index under contractual incompletereksver than in the benchmark. Second, the
cutoff productivity in the third-best case equdlse threshold productivity in the first-best case
and, hence, is not influenced by contractual indetepess. Consequently, theverage

productivity is the same as welg™ =8" . Nevertheless, due to the additional cost factor
associated with incomplete contracting (see eq)),(XBe average price of the monopolistic

11 1
0" a (/Bk)/7 (1_18k)1_,7 ’

producers, pr8(8™) = is higher as compared to the benchmark. This

1-a
gets also reflected in a higher CES price inde® = (8™a)[W 4/ f] « >P", and a higher

mass  of  firms, N/®= [PkTB/ it (5)]_E =[(z-o+) ()L, >N (where
V. E1-alpn+ Q- L5.)1-n)]>1-a). The higher price level immediately entails thaifare
V,® =1-uInP™® + u(In u -1), (27)
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is lower compared to the benchmark case with campgientracts. We have thus proven:

Proposition 2. Comparision of equilibria. Comparing the equilibrium with incomplete

contracts with the equilibrium under perfectly ewfable contracts yields:X® < X*,

6" =%, p® > p* and RB'® > P*. Welfare is lower under incomplete contradfs;} <V *.m

4 Relational contracting

4.1  Assumptions

Set-up. Business cooperations involving relationship-gpemvestments are the ones where we
would expect long-term relationships to prevail. Wev embed the one-shot game of section 2.5
into a repeated game with infinitely lived ageM#& build on Baker et al. (2002) and assume that
firms can either enter a relational agreement @mckforever or negotiate in each period of the
repeated game on the spot. This section introdooesassumptions concerning the relational

game. In the subsequent sections we analyze tihedtfifdbetween spot and relational contracting.
Short- and long-term orientation. We assume heterogeneity of firms with respectine
preferencer D[e;[] where¢ is an arbitrary small positive numi&iTo simplify the notation, we

omit the firm-indexi right away. Headquarters with highstrongly discount future profits and,
hence, are more short-term oriented than headgsam&h small r. In analogy to the

productivity lottery (cf. section 2.3) where firrdsaw 8 from G(¢), we assume that the rates of
time preferencea are drawn from an ex ante known distribution fioretl (r), after the fixed
cost of entry are payed. For simplicity it is assdnthat these two draws are independent.
Timing. The timing of the repeated game is as follows {gpee 3). Upon paying the fixed cost
of entry, the firm headquarter draws his produttiéd and time preference which then prevail

in perpetuity. He then decides whether to leaveirtdestry immediately or to start production
which involves per-period fixed production codts= f,, + f,,. In the latter case, the headquarter
seeks a supplier to cooperate with in perpetuigy, in t =0,...,.0. Each periodt consists of
subperiodst,,....,t, in which the successive stages needed to prodhecénal good take place.
Headquarters that start production make two deussio subperiod, . First, they decide whether

to integrate a component supplier or to sourcecomponent production. In either case, both

%1 We exclude the case=0 that implicates infinitely long-term oriented fism
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parties stipulate the ownership structure in theaete (explicit) contract. Second, headquarters
decide whether to play the spot game infiniteB) ©r to engage in relational contracting ). In

the former case, the upper path of figure 3 applidsch indicates that the stages in the
subperiods are as in the one-shot game (cf. figurén the latter case the headquarter offers a
relational obligation to undertake first-best a#fitt investment (cf. the lower path in figure 3). |
order to distinguish this game from the spot gamecdbed in section 2.5, we define the
organizational modes under relational contractiagcas RI, RO, i.e. relational integration and
relational outsourcing, respectivéfyln the case of relational contracting we imposspecific
informational environment and we assume that astemrbonus system applies whose rationale

we explain in the next paragraph. The componenplgrmppays the per-period upfront transfer

TR in order to participate in the relational coopemtin t,. In t, the headquarter commits to
pay a bonusB in t, to the supplier if the latter provides first-befficient investments. If both
parties stick to the relational agreement, the-besst investmentsh(, m ) as specified in (6) are
made int,, the first-best outputx) is produced and sold ity and the headquater pays a frt

of the first-best revenu®” to the supplier int,. If both parties honor the contract in period

t =0, the implicit agreement described above will pievar the rest of the game (i.e., in

t=1...,0). The headquarter's choice of the governance r(gpi# vs. relational) is analyzed in

section 4.5.

f i 1 F t ] - [

i t, ts ty ty
Choice of k € {SI, S0}, Investments Nash-bargain zp produced Revenue Ry
| transfer T3, fixed cost f hy. and my and sold distributed ||

| | | | — | [ [

fl': f1 f-‘; t‘! t‘i
Choice of k € {RI, RO}, Bonus B Investments z* produced R accrues,
| transfer 1%, fixed cost f specified h* and m* and sold Bpayed ||

Figure 3: Timing in the repeated game.

Informational environment, upfront transfer and ex post bonus.To gain simplicity in the

one-shot game of section 2 we have employed tha afean up-front transfe® and the

22 As these agreements are implicitly made, thene idifference between a spot and a relational aohfrom a
legal perspective. Put differently, if the contragtparties stipulate, for instance, outsourcingwaership structure,
the courts cannot verify whether the cooperatiateeds via thepotor therelational governance regime.
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assumption of an infinitely elastic supply of compat-suppliers. A competitive bidding process
ensured that thevl 's were driven to their outside option and thatjaiht pure (spot) profits
accrued to the headquarters. We maintain thesengsisus for the upper path of figure 3 which
portrays spot contracting. In order to gain simgamplicity under relational contracting, we
impose the following assumptions in the repeatadegadVe assume that, after the productivity
and the rate of time preference are drawn by theddneartersH, both become common
knowledge to the component suppliévis®® Under relational contracting, headquarters offer a
relational obligation in which theiynplicitely commit to undertake first-best efficient investrmen
Component suppliers applying for these cooperatimdarly implicitly promise to provide their
optimal investment. However, as both parties’ invesnts are made simultanously and implicit
commitments can not be verified by the courts MP®are always tempted to underinvest ex ante
and, by holding up the cooperative party, thushi@io one-shot deviation profits ex post. To rule
out that such deviation is profitable for suppliarsl in order to gain the simplicity of the one-
shot game, we assume that an upfront traritfemeeds to be paid by the suppliers in order to
participate in the relational cooperatidf).(Since the pool of potential suppliers is styiddrger
than the mass of headquarters, the former will lmdeeach other with respect to this upfront
payment T® until M’'s ex postdeviation profitsare driven to theirex-ante outside option
(normalized to zero). Bearing in mind that thiks are tempted to renege once the relational
cooperation has been establisheldmplicitely commits to pay ex post a bonBsto M, if the
latter does not renege (i.e., provides the firstl@vestment). This bonus pays back the upfront

payment and compensatéss fixed and variable effort at his opportunity tow =1).%

Trigger strategies. The relational contract is implicit, so each pamgy renege on it. More
specifically,M defects D) on the implicit agreement by providing a subogtimmvestment level

mP <m’, while H behaves cooperatively (i.e., invests). Analogously,H can cheat the

cooperative partyM (that investsm') by delivering h? <h" and then refusing to pay the

% The assumption that the time preference raseperfectly observable by component supplierstamg as it might
appeatr, is not very restrictive, in fact. Alternaty, one could assume that ths do not know the idiosyncratic
time preference rates of th¢'s but that they possess knowledge about the disisib of r ‘s in the economy.
Utilizing this assumption makes the model more cersbme to solve without altering the main results.

%4 The payment of the bonus is also in the bestéstasf headquarters: if they do not pay out theubafter the
supplier has provided the first-best investmerg,dboperation is destroyed for all future periddiswever, it is easy
to show that if headquarters were ever temptedmidte up to their promises, they would do so hgating in the
investment. Hence, if from the point of view of Hgaarters a relational contract exists which dotesan infinite
succession of spot contracts, then paying the bisrninghe best interest of headquarters to mairttee relational
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promised bonu8. If either party deviates from the implicit agreemehe relational contract is
broken and the resulting surplus this periodis shared via generalized Nash-bargaining. For
simplicity, we assume that, for a given ownershippcdure, parties’ bargaining shares in this
period correspond to those under spot contractirgB,, = By and B = Bso).>> Once a
relational agreement is broken, the party who didranege refuses to enter into a new relational
contract with the opportunistic party. Furthermave, assume that neither of the existing partners
can enter into a new relational agreement with sting party?® Therefore, the two parties live
forever under spot governance (as specified inige@.5) in case of a failure of a relational
agreement. Following Baker et al. (2002), we alldve headquarters to choose anew the

ownership form in the spot contract prevailing linsabsequent periodss=1,... 0.

Table 1 illustrates the per period pure profits Hr&respective investments of both parties under
the trigger strategies desribed above)" denotes the payoff of party (lower index) under
organizational form « =RI,RO if this party (upper index) defected upon the tiefsl

agreement. The defection payoff of pamy is defined analogously. Both parties’ one-shot
deviation profits are derived in the folowing seati

H t=0 t=1 t=2 .. 0
p— ik oo Tk
Cooperate (A%, m* “H H [ I -
P i (7, m) 1+r (1+7)? ; R r
i (R, my) T8 - T
Defect (D) 75 (hP "k (ks HEk .omDHE 7B — DIH  THE
( ) THk ( ) 1+r (1_'__7.)2 Hxk - 1+; Hi«. THy r
M t=0 t=1 t=2 .. o0
Cooperate  mj,(h*, m* M M mh + LYot — gt °M
P g (B, m) 1+7r (1+r)? ‘M ; (1+-,-) TM M ,
Defect (D) 72™M (b D mf(he,me) T f DM N~/ 1 \t_TB DM |, TA
efect (D) my. (h*,m,) T5r TS e T Z (m) Mk = Tpe T r

Table 1:Trigger strategy in the repeated game.

contract. We analyze this incentive compatibilionstraint below.

* The analysis can be just as well conducted urgeassumptiong,, # S, and B, # B,

%6 This can be motivated by the assumption thab@stieg cooperations are registered in a CommeR&gjistry,
which is common knowledge for all market particifratiowever, neither the terms of the relationaitcact nor the
identity of the reneging party can be detected third person. By assuming that a party who wasigtkupon in
the relational contract cannot credibly signaliee ¢ooperative behavior to third parties, no tipiadty will have an
incentive to enter into a new relational agreemtit a party who just contracted out.
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4.2 Profits on the deviation path
Consider first the case whei defects on the relational contract whildt provides the first-

best investmenh’. This breaks the contract and leads to a divisibthe surplus in this period
(say t=0) according to generalized Nash-bargaining/’s program is then to
max , (1- B )R’ ,m))-m¢ - f, -T" s.t. b’ =naAELOX ¢ which implies the following
one-shot investment and revenue on the deviatitm pa

1 a a(l-n)

a
—a

mP =(1- B,)“¢ (1-n)aAELOX @ = R(h',mP)=(1-4,)¢" AELOX ! (28)

Comparing (6), (12) and (28) it is apparent thgt<m_ <m’ for all a,7,8, = 3.0 (01). On

the deviation pattM underinvests in period O relative to the firsttbemse, but still invests more

than in the third-best cadé.Hence, we have the following gradation of revenues

R.(h,m) <R (h",mP’)<R(h’,m). M s pure profit in case of his deviation in perioé0

1

R = (- BOR(T ) - — £, ~T% =) (1) 1-a(1-1) ABLOX o — 1, -T* (29

The competitive bidding process on the part of §appthat we described above implies that the
transferT® is chosen such tha#l 's one-shopure profits are driven to zerozot =0. When the
relational contract is broken in=0 the co-operation partners negotiate in all subsegperiods
t=1,..00 on the spot and the supplier obtains zero profif§ =0 (see (16)). Hence, pure

profits of component suppliers on the entire desmapath are equal to zero.

Consider nowH 's pure profits on the deviation path supposing Masticks to the relational

agreement and provides the first best investmemt in period 0. H then solves

a

max, B R(h,, m)-h? - f, +T% st. m = (1-7)aAELOX ¥, yielding the following one-

shot investment and revenue:

1 a an a

hP = B5“TnaAELOX @ = R(h®,m’)= B AELOX . (30)

K

The one-shot pure profit of party is then:

2" This results from the complementarity of investtseand the fact thad invests more than in the third-best case.
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a

_t -
my = BRMY,mM)-hY - f, +TF = {ﬁj“m (1—a/7):|AELG)X o —f, +TR
(31)

- AELOX T4 {ﬁﬁ_”” A-am+@1-B)"""(1-a (1-/7))] - f,

where the last transformation usg8 from (29). In view of the fact thatr,, =0 as a result of

the transfefT®, we can consolidate both parties’ deviation psadihd implement the redefinition
0 =13 . The latter expresses that the one-shot pure timvigrofit of H comprises thgoint
one-shot pure deviation profit of the headquarted the supplier. Hencez. expresses both

parties’ temptation to deviate.

The following Lemma establishes thatNf sticks to the relational contract (i.e., provides),

H'’s one shot pure profits from deviation are higthem his profits in the first-best case (see (9)).
Lemma 2. 7z, > 7 forall a,n, 5, 0(0,1).

Proof. See Appendix Em
Intuitively, by demanding the ex ante trans@? and refusing to pay the ex post borjsH

can collect exorbitant profits. However, these psatan be reaped only in=0. The spot game

is then played in all subsequent periods implyiagdyuarter’s profitsz, = 77,° < 77 .

4.3 Incentive compatibility constraint
We now analyze the condition under which relatioc@htracts emerge. Note first that by the

construction of the transfer-bonus system, a compbosupplier is not worse off by providing the
first-best investmenm’ than by defecting (i.e. by supplying? <m’ in period 0). The bonus is
implicitly defined by 7z, (h",m)=B-m - f, —-TR" =0. We assume that the supplier prefers
cooperation to defection in case that both actioggeld the same reward
(7, (h",m)=m™(h",m’)=0). If both parties behave cooperatively, the headgu's pure
profits are given by, (h',m)=R(h’ ,m)-h -f, +T"-B. UsingB=m + f,, +TF, these
profits reduce to the joint pure profifg as in (9). Given the trigger strategy specifiedable 1
and bearing in mind thatg, =77, =7, =0 and 71, =7°, a relational contract is self-
enforcingiff the following incentive compatibility constrainCC) holds:
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IcC: Mz#ﬁ—nﬂ (32)

As long as thidCC holds, there exists a bonBswhich induces the first-best investment of both
parties in perpetuity under organizational foun Following Baker et al. (2002: 52), we can
interpret the left-hand side of (32) as the presetie of the net total surplus (i.e. the total
surplus from continuing the relationship (i.&.), less the best fallback if either party should

renege (i.e.maxX g, 775} ). The right-hand side is the maximum reneging teign (MRT)

under relational contrack, i.e., the joint one-shot reneging incentives lgsst profits under

cooperation. Notice that both relational ownersifigoms (RI,RO) can induce the same

investments k', m ) and deliver the headquarter the same surgfusff theICC is satisfied in

either case. We show in the following that the te&tipn to renege on a relational agreement

differs under the two organizational forms, however

4.4  Make-or-buy decision in the relational game

To ensure that thECC (32) is fulfilled, the headquarter hasronimizethe maximum reneging
temptation MRT, i.e. the right hand side of (32). This is acheyy choosing the governance
mode KD{RI,RO} such that the associate] [I{ RI,RO ylelds the minimal joint deviation

profit 7° = 77" with 770" as characterized in (33 Define M, (7) =M., /N2, to be the ratio

Hk Hk
of operatingdeviation profits under relational integrationthmse under relational outsourcing.

Using (31) and focussing on the operating profiésdg:

D - Ta(l-n) (1 - - ﬁ -
HR(”)E:—_:SI _(1-B) i (1-a(1 ’7))+,3R|1 a 0”7). (33)

O (1 Bro) T (1-a(1-n)) + BEET (1-an)

Appendix G shows thafl;'(7) is a polynomial of degree 2, hence the slopellgf(;7) is

ambiguous. However, we prove analytically thath# headquarter intensity is low enough (e.qg.

for 7 =0) the reneging temptation is lower under relatiomatisourcing compared to relational
integration (i.e.M(0) >1), whereas if the headquarter intensity is highughothe converse

holds (i.e.lN;(1) <J. Furthermore[1; X ) <Groundll, 4 ) =1Hence we have:

28 As in the spot game, if the headquarter couldyreloose the revenue share in the bargain ex pe¥JRT
would be always minimized and the choice of orgatiimal formx = Rl, RO would not matter. See appendix F.
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Proposition 3. Organizational choices under relatinal contracting. There exists a unique
headquarter intensity/7, 0(0,1) such that in industries withy </, headquarters prefer
relational outsourcing to relational integration.€i M (7) >1), while in industries withy > 7,
headquarters prefer relational integration to retatal outsourcing (i.e.M;(7)<1). In
industries with headquarter intensityy =7, firms are indifferent between these two

organizational forms.

Proof. See Appendix Ga
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Figure 4: Organizational choice under relational contracting

One possible run ofl14(77) is depicted in figure 4. IntuitivelyM 's investments in relational
contracts are highest in industries with small lgeadter intensity. Under these circumstankes
has the greatest incentive to cheat and reap adnghshot deviation payoff. By leaving the
property rights for components to the supplier. (b strengthening the other party’s bargaining
position if the relational contract is broken), theadquarter minimizes his own incentives to
renege and thereby signalizes his willingness tipemate. Conversely, when gets largerM 's
one-shot deviation incentives increase. For highugh headquarter intensity it becomes optimal

to integrate the supplier into the firm boundateesninimize the joint deviation incentives.

This section pursued the question whether relatioriagration or outsourcing minimizes the
MRT in the repeated game. However, the organizatifimed x that minimizes (31) does not
necessarily render tHEC self-enforcing. Through its left-hand side, #I&C crucially depends
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on the firm-specific time preference rate The next section seeks the organizational forat th

ensures the first-best outcome for the greategierahdiscount factors.

4.5  Spot vs. relational contracting
Using (9), (14) and (31) and bearing Lemma 2 indnthelCC (32) can be rearranged @s:

K 'S

an a(l-n)
. Ao mgé}{ﬁkl-a(l—ﬁk) (1—a[ﬁkn+(1—ﬁk)(1—n)1)}
(34)

1 1
min {ﬁi‘”” (1-an)+(1- L) " (1- 0(1—/7))} -(1-a)
«xq RQRI}

where F denotes the cutoff rate of time preference whiatises thelCC with equality™° If

r <t a headquarter can achieve the first-best outcommadans of relational contracting under

organizational formx . Otherwise, the parties negotiate in each periadtltee spot under

organizational formk . The operatorsnax, {1 andmin,{}] denote the subgame perfect equilibria

of the spot and relational game respectively.

Two important results are worth mentioning in viet(34). First, the feasibility of relational
contracting does not depend on the firm-specifmdpctivity €, but on the headquarter’s time
preference rate . Hence, the long-term orientation of the headgusraffects their ability to
conclude a relational agreement with suppliers #mas, to achieve first-best rather than third-
best profits. Therefore, in a given industry thesay exist firms which differ in their profitability
despite using the identical production technol@gySecond, since the governance regime (be it
spot or relational contracting) stipulated in pdrid is a subgame perfect equilibrium in each
stage of the repeated game, the parties live foravder the regime agreed upon in the very first
period. Consequently, differences in profitabilibgtween firms with different rates of time

preferenceersistover time. It thus follows:

Proposition 4. Persistent performance differences diween seemingly similar enterprises.
Persistent performance differences between seeynisighilar enterprises arise due to the

heterogeneity of headquarters with respect to trede of time preference.

29Notice, the aggregate consumption indéxis one of the variables that cancel out fromI@@. Intuitively, X is
exogenous from the viewpoint of a single firm andstindependent of its organizational structure.
¥ Sincer > 7°® (Lemma 1) andz® > 77 (Lemma 2),r is always positive. However, since the inequality

m° - > —-m® is violated for some parameter values, the cuti#f of time preference implied by (34) may as
well lie above 1. We return to this issue below.
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Proof. This follows immediately from equation (34) andr discussion abova.

Numerical example.A firm’s choice of the organizational mode is cdetply characterized by

the parametersy,n,5.,5,0 (0,1and by the firm-specific rate of time prefererceln this

section we provide an exemplary analysis of theavakbuy decision for an industry with the

following parameter valuesfs, = Bro = Q.56 = B = 0.9 and a =0.9. Substituting these
values intolg /f )=1from (18) and solving forj yields the threshold headquarter intensity
As=0.753" Hence, in industries with headquarter intensify< 0.75 firms choose spot
outsourcing while in industries with > 0.75 spot integration is the chosen organizational form
Analogously, by substituting the parameter valuge i1, (7) =1 from (33), one numerically
obtains the cutoffj, = 0.67This threshold separates relational outsourcing iategration.

Figure 5 depicts these cutoffs and the correspgnutiganizational modes.

_ﬁﬁ'f} i1 o,
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Figure 5: Cutoffs 7, and/, for By = Bro =112, By =B =0.9anda =0.9.

Next, we can use this information in (34) to derilre cutoff rate of time preferende that pins
down the choice between spot and relational goveeia Numerical simulations are depicted in
figure 6 by the curve that separates spot fromtioglal contracting. For each headquarter

intensity 7 there exists a uniqué such that headquarters with<r conclude a relational

agreement with suppliers, whereas firms with f operate under spot contractitig.

In the last step we derive the cutoff time prefeeerater for which the ex ante choice of the
organizational mode in the relational contractrislévant, i.e. we seek such that firms with
r <r achieve the first-best outcome both under relationtsourcing and relational integration.

Recall that forn 0 (0,77, )(for n0(A,.1)) relational outsourcing (relational integratios)the

3lwe performed these calculations in MAPLE. The wgbeets are provided upon request.

%The orderingj, <7 is not robust. If3, = S, is low enough the reverse ordering obtains.

% Remembering the results depicted in figure 5, westtute for{ 3, 3.} the assumed valugg,_, 5.} ={0.5,0.5} in
the interval,; 0(0,0.67) {8, 8.} ={0.5,0.9} in the range; 0(0.67,0.75, and{3,, 3.} ={0.9,0.9} in the range; 0(0.75,1).
3/Notice from figure 5 that some combinations of isttiy-specific parameter values may yigid>1. In this case,
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dominantorganizational form in the sense that it minimizes MRT. The following thought
experiment explores whether th€C (34) still holds if adominatedinstead of adominant
organizational form is chosen in a relational cacitf In fact, as shown in figure 6, there exists a
range of time preferences rates (depicted by t@RMD&RI) which implies cooperative behavior
independent of the ex ante choice of the orgamizatimode. Put differently, in a particular

industry with headquarter intensity there exismultiple equilibriafor the organizational mode

of firms ¢

] £
] SO !
0,7 y
0,6— iff
- ri  RI
-5 ‘—"-k.,\_‘
04— }//(- A
cu3; v i RO
0,2 == i
«—"/
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Figure 6: Dominant organizational forms fg8., = B, =1/2, B, = B, =0.9 anda =0.9.

Summing up the results of this section we have:

Proposition 5. Coexistence of organizational mode©ur model implies the coexistence of
organizational modes in equilibrium. First, for @en headquarter intensity there do exist
multiple equilibria in the sense that if the rafdime preference is low enough, both (relational)
outsourcing and (relational) integration are vialflecond, if we allow the headquarter intensities
to vary (say in a multi-industry version of our netd our model explains all four types of

organizational modes.

Proof. This follows immediately from the discussion abaw

all firms in the particual industry play relatior@ntracting independently of firm-specific discotectorsr .

% More specifically, we utilize{z,.,4.}={0.5,0.0}in the interval ;0(0,0.67}{B., 8.} ={0.5,0.5} in the range
70(0.67,0.73, and{a,, B, .} ={0.9,0.9} in the range; 0(0.75,1).

% For instance, given the parameters underlying&dy possible organizational forms existing initrgustry with
headquarter intensity = 03 areSO, RO, RI.
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The seminal analysis by Antras and Helpman (2004)ais the coexistence of ownership
modes on the industry level by assuming exogentfesehces in fixed costs between different
organizational forms. We drop this ad hoc assumptwhich, arguably, sits somewhat
uncomfortably with the concept of ‘anified theory of the firm'envisioned by Grossman and
Hart (1986) which seeks to derive both costs amétits of organizational formsndogenously

Instead we provide an explanation for the coexegenf organizational modes which builds on
the idea of relational contracting and in which thte of time preferences plays a crucial role,

thereby providing a further step towards such #itohtheory'.

4.6  Equilibrium in the repeated game

0 t
Free entry condition. Let v (r,8, X) = 2[1 ! j 7= 7T denote the present value of the
r

profit flow under relational contracting witlr as given in (9). These profits are achievable if
the firm-specific time preference lies below the threshold defined in (34). While the choice
of the governance mode does not depend pa firm needs to be sufficiently productive in erd

to cover the fixed production cost to remain in tha&ket. Hence, only such firms survive under

relational contracting whose productivity level @&ove the cutoffd implied by (20).

Analogously, letv®(r,8, X) = Z[ rj (1 r) 7° represent the present value of the

profit flow under spot contracting wherg® is given by (17). These profits can be obtained if
r > and they are positive i# > 8™, where the threshold productivity in the third-bease is
determined by (24). Free entry ensures that thea&d pure profits of a potential headquarter
equal the fixed cost of entryf. . Thus, the free entry condition in the repeateg)(game can be

expressed as:

L3¢ .6.X)d6(@)dr () + [ [ 1.6, *)dCO) (1) = fe. 39

General equilibrium. The general equilibrium in this repeated gameorsmetely characterized
by the zero cutoff profit conditions (ZCPC*) andQ2C'®) given in (20) and (24), respectively,
the incentive compatibility constraint (34) and thee entry condition (35). The equilibrium can

be solved out analytically by assuming specificapaaterizations of the distribution functions
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G(6) and I'(r). While we maintain the assumption that the teabgwlparameter is Pareto-
distributed, we assume that the rate of time peefeg can take on only two valueg, <1 and

Mign > T With respective probabilitiesi and (1-1).*" Following the approach sketched in
Appendix D, we can solve out (35) for the net pnés@lue of the aggregate consumption index:

ey f 01 . AEL%H 2
X ()I)—b(fE (z—a+1)J [ﬁ f ] (A)?, (36)

z(1-a) z(1-a)

where Q(A) E(/\R [l-a) « +A W “ j’ Ag =4 -::rlow, Ag =(1-2) &‘: iow _
I low

ow

Q(A) can be interpreted as a measure of the efficiehtlye economy in the face of contractual

incompleteness. The following lemma can be estadxdis

Lemma 3. Q'(A) >0.
Proof. Follows immediately from combining Lemma 1 wittetfact thatr,,, <r,;,,. =

Moreover, the higher is the shadeof firms acting under relational governance, gsslsevere is

the underinvestment on the firm level and the highéhe aggregate manufacturing output. The

inspection of X™" A )is particularly instructive for the two extremeseaA =1 and A =0. In

the former case, (36) simplifies %&'(1) = (L+r,,)/1,,)"* X", where X" is the (per-period)
first-bestaggregate output from (22) an@.+r,,)/r,,)"* denotes theffectivediscount factor.
In the latter case, (36) simplifies t&"(0) = ((L+ )/ Trign)” > OX(®, where X® is the third-

best aggregate index given by (26). In the gensaaé whered1(0,1), X"™ (1) is a convex

combination of these extreme cases. Plugging (8®) (20) and (24) yields the equilibrium
productivity cutoffs in the repeated game for firersgaged in relational and spot contracting,

respectively,

1-a 1 1-a 1

OP(N) =6 Ol-a) @ @A),  6PA)=6 ¥, 7 @A), (37)

where @ is given by (22). A comparison of both productiiutoffs yields:

3" The focus on two values af suffices for our purposes. However, the resultsezsily be replicated for general
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Proposition 6. Interaction of technology and orgardational capabilities of the firms. In

general equilibrium the minumum productivity cutéff® necessary for the survival of firms

governed by spot contracting is higher than theumiom productivity cutoff;® required for

survival of firms governed by relational contragtin
Proof. This follows immediately from Lemma .

This proposition implies that short-sighted (spioths need to be more technologically versed
than the more efficiently organized long-term orgehones in order to be able to compete with
the latter. As shown in Appendix H, we can exprimsaverageproductivity in the repeated

1-a
1 1-a

game agg™"(J) = [Z_;J "B @) KA« wherek (z) E(lfa +1—a[ﬂ/7+1(_1/—]ﬂ ><1—n)1j'

It can be easily shown that'(4) >0 for all a,n, 5, U (0,1). Hence, by Lemma 3, the average

productivity in the repeated gamé,rep(A) is increasing in the sharé of firms with low time

preference rate. Consequently, the average price mbnopolistic producers,

1 1a

~ 1-a = -4
p(@™) =@ a)* dz/(z-c+1) « @A) 2K(A) @ is decreasing iM. The price index in

1
z

the repeated gamel?’e"(/]):(ﬁ*a)‘l(,ul_/f)%ﬂ [Q(A) ? is lower when A is higher. The

equilibrium mass of firms, N (1) = [P(A)/ p(8"*)| 7e =[(z— & +1)/(f2)] L K (A)*
decreases in the share of headquarters with tieference rater,, <. The expression for

welfare
VP A)=1-uIn P®(A) + p(In 1 -1) (38)

finalizes the characterization of the equilibriumihe repeated game.

4.7  Country differences with respect to the distrilation of the time preference rate
We now turn to country differences with respecthe distribution of the time preference rate.
We obtain:

Proposition 7. Country differences with respect tahe distribution of the time preference

distributions ofr . We provide the solution where bo@(g) and I'(r) are Pareto-distributed on request.
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rate. Suppose country 1 has a higher share of firms (Geaders) with low time preference, as

compared to country 2, i.ed, > A,. Then country 1 exhibits a higher aggregate comsion

index X', a lower price levelP™ and higher welfaré/ "™ than country 2.

Proof. Follows immediately from Lemma 4.

Intuitively, with A, > A,, compared to country 2, country 1 has a higheresish long-term
oriented headquarters (exhibiting a time prefereater,,, <) that enter a (first-best) efficient

relational contract with suppliers. As a consegeeigonsumers in country 1 face a lower price
level and have a higher welfare than consumersuntcy 2.

5 Concluding comments

This paper brings the notion of relational contragtas formalized in a repeated game by Baker
et al. (2002), into a tractable variant of the gehimodels developed by Antras (2003) and
Antras and Helpman (2004) to reconcile two empificalings. First, the performance of firms is
strongly affected by their capacity to solve orgational questions effectively and this capacity
is apparently strongly related to their ability boaintain informal long-term relationships.
Second, countries that are better at maintainirgritien agreements and where interactions are
more strongly guided by a sense of trust fare betteerms of economic welfare than others. Our
micro-founded explanation shows how the trust finavails in an economy gets transmitted into
higher economic well-being and thereby highlighte trole of managers with low time
preference.

We also show that in our full general equilibriurogel the basic make-or buy decision is similar
under relational contracting as under spot contrgctf the headquarter intensity exceeds a
certain threshold, headquarters prefer relatiamaigration to relational outsourcing whereas the
opposite holds below this threshold. Furthermore shew that: headquarters with low time
preference are able to reap the fruits of relatiarmtracts whereas those with high time
preference are stuck with spot contracts, irrespedf their productivity status. Further, we are
able to endogenouslyexplain the coexistence of organizational modesntegration and
outsourcing both in spot and relational firms. Henee also contribute a further step towards a
‘unified theory of the firmwhich seeks to derive both costs and benefitygdrozational forms

endogenouslgs envisioned by Grossman and Hart (1986).
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Appendices
A Proof of Lemma 1
Lemma 1l @, <(1-a ) holds if and only ify, =W, +a <1Using (15).¢, is given by

a(l-n)

an
W)= B (@=4) = W-alfn+ Q- BIa-n)+a.
By simple differentiation of this function with n@sct tos it follows thaty'(ny 0 iff

Ve |n(1;fk Js (1-a)(1-28,), (39)
where y, =(1-a(Bn+(1-5.)(1-n))) >:)for all a,8,,n0(0,1), and y'(ny O if B,<1/2. The
following properties result from the inspectioniméquality (39):

(i) If B, <1/2,theny'(7)<0, On,aO[0,1].

(i) If B >1/2, theny'(7)>0, On,a 0[0,1].

(i) If g =1/2, theny'(7) =0, On,a0]0,1].
Using these properties, the sufficient conditions ¢, <1 to hold simplify to ¢/(0) <1 for
B.0(0,1/2); ¢(1) <1 for B, 0(1/2,1), andy (7) <1 for B, =1/2. 1t can be easily verified that

these conditions hold for adt,r7 1 (0,1). This implies¥, <(1-a )

B Discussion of the second-best case in the spahte

If a headquarter could freely choose his revenuesin the spot game, he would choose the

second-bestevenue sharg;(;7) which maximizes (14¥°

g, (7) = 1@ =D = (;;Iz)l(l‘an)(an +1-a)

In order to show thap; is strictly increasing i, we simplify the first derivative of (40) with

(40)

respect toy to get:
op. (1-a+2an(1-n)) ;—an(l—n) ~Jn(@-n)(1-an)(an +1- a)}

on (1-27)n(@A-n)(A-an)(an +1-a)

Bs'(@7) >0 holds if and only ifo(a) = _1—077(1—/7) -Jn-n)1-an)(an +1—a)} >0. The sign

2

38The second root of (14) is for aif,/7 (1 (0,1) outside the assumed range/8t (1(0,1).
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of the first derivative of the latter function witbspect tor

7-n)| § - an(i-m)~n=n)i-an)an +1-a)|
Jn(1-n)1-an)an +1-a)

is positive if and only if®(a) >0. Suppose this is not true aml(a) <0. If the latter is true,

P'(a) =

then it must be that(1) < ®(0). However, it can be easily shown th@{1) > ®(0) >0. This
leads to a contradiction. It thus follows thafa) >0 and, therefore3; 7( ) >0
Figure 7 plotsB.(r7) againsty for a given value ofr (ignore all other information in this figure

until further notice). The intuition behind a pagit slope of B £ ) stems from the Property

Rights Theory of the firm along the lines of Grossnand Hart (1986). The higher is the relative

importance of headquarter services in productien, (ihe higher i), the greater should be the
headquarter’s share of revenues in order to indertthe ex ante investment of this party. More
specifically, when headquarters get a shafg(7) of the ex post surplus, thgoint

underinvestment is minimized and, thus, (second)pest profits are maximized.

B5(n)
1
Bs; /
Fs0 :
1
'
!
L n

9 Az Tis T 1

Teo > Tsg  Tsg > Tso
Figure 7: Bargaining shares and headquarter iityens
However, as mentioned in the main text, we assuratethe contracting parties can not freely
choose their revenue shares at the negotiatior.s&gce bargaining weights and outside options
are determined exogenously on the industry lewah parties’ revenue shares are exogenous as

well. For simplicity it is assumed that headqua'tehares of revenugj, are independent of the

headquarter intensity of the industry. These agiecated as straight lineg,, and S, in figure
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7. By ex-ante choosing the organizational fokm Sl, SO, the headquarter implicitly chooses a

third-bestbargaining sharg, which comes closest to tsecond-besthare derived in (40).

C Proof of Proposition 1

In thefirst step of the proof we analyze the corner solutmnBl ¢ (/7) . Using equation (18), we

can establish

M.(0)= 1-a(1-55) (1_,3& jl_a <1 and ﬂs(l):%(&jw >1,
1-a(1-Bso) \ 1~ Bso 1-aBso\ Pso

The first inequality follows fromp,, > S, and the fact that(l-a(1-x))(1-x)"“" is a

decreasing function ok for all x[J(0,1) and a 0(0,1). Analogously, the second inequality

@9 is an increasing function.

follows from the fact tha{l—-ax)x
In the secondstep of the proof we consider the slope of thection Mg (7). From simple

differentiation of (18), it follows thall’y 77( ) >0 and only if

Bso 1-Bso
where Q) =(1-a(l1- :35|) +arn(1- 2155|))(1_ a(l- :Bso) +an(1- 21550))- The following

Q(n)(ln( Ps ]—ln(l‘ﬁs' N > (B - Bo) 2~ D)(1-a), (41)

properties of the functio®(;7) can be proven analytically

(i) If Bg > Bso21/2,thenQ’'(7) <0, OnpO[0,1].

(i) If 1/2< By, < By » thenQ'(7) >0, Op0[0,1].

(i) If B, >1/2> By, the algebraic sign a'(;7) is ambiguous. However, in this case
Q"(7) <0, OnQ[o,1].
These properties imply thaQ(7)=min{Q(0),Q(1)}, US..a,n70(0,1). Without loss of
generality, assume thad(1) = (1- afBs)(1- aBs,) < Q(0).*° Therefore, if inequality (41) holds
for Q(1), it holds a fortiori forQ(r), Onp0(0,1). Utilizing Q(1) in (41) yields a sufficient

condition forM § ) >0

rhe caseQ(1) > Q(0) is symmetric and can be proven by analogy.

38



9(B.) = ,n[ B J-In(l_ By j_ (s~ Bs2=)1=a)
B Bso 1-Bso (1-aBs)(1-aBso)

It can be seen immediately, thd{[) =0 if S, = B,. Furthermore, from simple differentiation
of J(B) it follows that #'(B,, ) >0if and only if (1-apB,)* - B, 2-a)(1-a)(1-B,)>0. It
can be easily shown that this condition holds fbraa 5, J(0,1). Therefore,S,, > B, implies
J(B;) >0 and thuslly 7 )>0

Combining the results concerning the corner sahstiof 4 ) and its slope, it follows that
there exists a uniqug,0 (0,13uch thatMg 7{ )<1for all n0(0,7s), M) >1 for all
n0(As,1) andMg § ) =1for 7 =7, . The functionM¢ 4 )from (18) is depicted in figure 2.

This results can also be interpreted in terms gliré 7 from Appendix B. Consider first an
industry with low headquarter intensity (high maaetfiring components intensityy,, . In this
case, the second best outcome could be achievehdfquarters got a shag, of the revenue.
However, the actual bargaining shares are givenggyand S,,. Hence, by outsourcing the
manufacturing production, the headquarter maximizgeprofits. Consider next an industry with
high headquarter intensity,, . Now, the second best would be achieveH ifgot a shares, of

the revenue. Given the industrial structure, thadgearter integrates a supplier into the
production process in order to raise the highesfitpr Proposition 1 implies the existence and

uniqueness of cutoffi; (between the linegs,, and S,,) such that headquarters are indifferent

between spot integration and spot outsourcing.

D Free entry condition and average productivity inthe one-shot game

We consider here only tHest-bestcase, as corresponding conditions inttiied-bestcase can
be derived analogously. The free entry conditiorses up along the lines of Helpman et al.
(2004). Taking into account that both in the fiostst profits (9) and the third-best profits (14),

the productivity measuré shows up with a common constant comportel(ll—a), captured in
© =67"“" it proves convenient to define the distributidriion sales as

z(a-1)+a

A(B) = j:y”’“-”)de(y) = A@)=c@ @ =cH0D, (42)
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z'(l-a) _ zi

where c = =
Z(a-)+a o-z-1

is a constarit! The transformation in (42) was obtained by

utilizing the probability density function from (L1@nd integrating the resulting expression.
Using (9), expected pure profits of a potentialdtgaarter in the first-best case simplify to

J';((l—a)AELHHX_H - fjdG(@) = (1- a) AELX ¥ j;feﬁde(e) — f j;dc;(e) =

a a

(1- ) AELOY X a[A(w0) = A(8)] - F[1-G(8)],
where G(6'), 8 and A(d') are given by (19), (22) and (42), respectivelnciA(«) =0 (due

to assumptiorz > g —1), the free entry condition from (21) simplifies to

a a

(1-a)AELG¥a X Fa[-A\(6)] - f[1-G(8)] = f..
Solving this equation foiX yields an expression for aggregate consumptioaxind (22). This
index can be utilized in (20) to obtain the cutmfbductivity in the first best case.

As is well-known from Melitz (2003), the CES pricmdex (2) can be rewritten as

P'=N"" [p(@") = N" E—I% where 8 is theaverage productivityvhich is defined as
a

follows:
[ @ . Y g6 . .
g = Do 6’“”5(6’)d9} = UO Ha_lf(ﬁ)dﬁ}a_l, £0)=11-G(9) it 620 (43)
0 otherwise

£(0) is the conditional distribution 0§(6) on[8 ,0] and1-G(€ ) is the ex-ante probability
of successful entry. Using the definition of Pargiooductivity from (19), the average

productivity can be rearranged as follofs:

1

5*=L:—Gl(g*)IZH"‘lg(e)dﬁr=[Z(9*)ZI§9”'Z'Zd9}‘”=[z(e*)z o) } -] 2"

E Proof of Lemma 2

Lemma 2 ¢z° = 72" > 77) holds if and only if (cf. (31) and (9)):

“Opareto-distributed variable has a well-definedit@nvariance if and only iz > 2. To ensure that variance of the
distribution of firm sales is finite and integralroverges (i.e.A\ (o) = 0), we need to impose additionaly> o -1,
whereg >1 is the elasticity of substitution.
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1

LHS(a) =(1- ™" (1-a(1-n))+ B (1-an) > 1~ a) = RHYa)

In the first step of the proof we consider the eorgolutions of both sides. We can establish:

1 1

LHS(0) = RHS(0) =1, LHSQ = (1—,5)5/7 +,[3’E (1-7)>0=RHSQ
Next, consider the slopes dfHS(a) and RHSa). The first order derivative oRHS with
respect toa is a constantRHS(a) =-1. Bearing in mind the corner solutions from ababe,
sufficient condition forLHS & )to lie aboveRHS ¢ )is LHS (a) > —1. Taking the first order
derivative of LHS(a) with respect toa and rearranging, this sufficient conditi®C can be

expressed as:

P = DN ORI | () von (4 IN(B)
SQ@) = (1- A7 n)(l —1_a(1_,7)J+/3 n(l —1_0,7}1.

It can be shown thaSC (a) >0. Hence, if SC(1) <1 holds, SC(a) <1 holds a fortiori for all
a(0,1). In fact, it can be shown thaSC()<1 for all B,70(0,1). This implies
LHS(a) > RHYa) and completes the proof of Lemma 2.

F Discussion of the case in whicli could freely chooseg; in the relational game

If H could freely choose his revenue share under oelaticontracting (i.e., if?°> £ Yrom (31)

were a continuous function ¢f), he would minimize (31) with respect ® and would choose

B that solves the followingnplicit function:

an a(1l-n)
{ B ~(1-B) 1-”“-”)} =0. (44)

The following properties of3; can be derived from the inspection of this funttio

(i) Foralla,n0(0,1) there exists a uniqug, which solves (44).
Proof. Note that (44) holds if and only if

_ hB _@-ma-ap) _
SO = =B T n-aoy T )

With regard to the left-hand sideHS of the equation above we establish

41Again, we used the assumptien- g -1 in the course of integration to assure that irglsgronverge.
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| Y o OLAS_(1-A)In(-p)+BinB
A= =0 s T st By

As the range of theRHS(a,,7) of equation above lies for att,7(0,1) strictly between zero
and infinity, there exists a sing|g, that fulfills equation (44).
(i) B is a globaminimumof (31).

Proof. Taking the second derivative of (31) with resgect yields

20 (1-n7)-1

ﬂ -a(1-n) > O

o __an_ gy ,_alon)
of° 1l-an 1-a(1-n)

As the second derivative is positive for all poksibarameter values, is alocal minimum of
(31). Bearing in mind that the root of (44) is wnig see propert{i), S, is simultaneously a
global minimum of (31).

(iii) B is increasing im for all a,n, 30(0,1).

Proof. By implicitly differentiating (44), we get aftsimplification

a(l-n) _an_
/J’(ﬁ-l){ln(l-/)’)(l- an)’(1-=4)" " +In f(1- a(l-ﬂ))zﬁl‘””:l

0B _ >0.

a(i-n) _an_
(A-an)(1-a (l-ﬂ))(ﬁ(l-ﬂ)(l- an)(1-B)" +(1-pnl-a (l-ﬂ))ﬁl_”"J

As the negative term in the squared brackets idipligd with another negative expression

(B(L-1)<0), the numerator of the above equation is positive.

Figure 8 plots the implicit function (44) for albgsible values ofr, , £(0,1). It can be seen
that for given values ofr ands there exists a unique bargaining shgfethat solves (44). This

is also illustrated in two-dimensional figure 9 fpven values otr .

Although both 3, £ )from (44) andf; 4 )from (40) have positive slope, the intuition behin
these results is different. Recall that in the gpmine the headquarter would optimally choose

B<(n7) in order to minimize joint underinvestment givey (12) and therefore tmaximizejoint

profits from (14). In the relational game the hezaiter would optimally choosg;, 77 (il order

to minimizejoint deviation incentives given by (31) and tHere to minimize theMRT in (34).
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Figure 8: Implicit function (44) for,7, 8, 0(0,1). Figure 9:3.(n7) for small (continuous
function) and high (dotted functiom) .

G Proof of Proposition 2

In thefirst step of the proof we consider the corner solutiingl (7). From equation (33) we

can establish

ML(0)= (1_ﬁRI)?(1_a)+ﬁRI >1 and M4(1)= (1—IBR|)+IB'¥(1—C]) <1
(1= Bro) ™" (1=0) + Bro (1= Bro) + B3 (1-a)

1
The first inequality follows fromg;, > B, and the fact tha¢l- x)* (1-a) + x is an increasing

function of x for all x(1(0,1) and a 0(0,1). Analogously, the second inequality follows from

1
the fact that(1- x) + x*@ (1-a) is a decreasing function.

In the secondstep of the proof we consider the slope of thection IM,(77). From simple

differentiation of (33), it follows thafl;'(7) <O if and only if
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1 1

_(A=B) P all—a(l-n) = In(1=B)] _ faall-an—Infa] _

1-a(l-n) 1-an
1 1 (45)
1 oo | AP Al - a(on) (- ool Br"all-an —In B
R 1-a(1-n) 1-an ’

whereasll, / )is given in equation (33). Sind&—ay—In x] >0 holds for alla, y,x1(0,1), all
terms in squared brackets and therefore all frastave positive. From this it follows that the deft
hand side of inequality (45) is smaller than z&¥ile M (7) is strictly positive, the sign of the
second term on the right-hand side is ambiguousnétical simulation have shown that above
inequality does not hold for all parameter valddsnce, the sign offl ; /( s ambiguous.
Nevertheless, it can be proven analytically thd&) (4 fulfilled if evaluated atfl, 7 )=1To
show this, denote the first fraction on the lefhtizside of inequality (45) a$,(5;) and the
second fraction on the left-hand side of inequalty) asT, (B, ). Both functions are positive

and their first derivatives are given by

a(1-n) _an
! — a(l_ :BR| )1_0{(1_,]) |n(1_ :BR|) ! - _ aﬁ;m] In :BRl
T1 (ﬁRI) - (1-0’(1-/7))2 <0 ’ T2 (IBRI) - (1-0’/])2 >

Therefore, if inequality (45) holds faFf, (i holds a fortiori for all 3, O (0,1) Analogously, if

inequality (45) holds foiT,(8;, = Bro) . it holds a fortiori for all 85, [ (8o,1). By substituting
Br =1 and B, = By, respectively in the firstT (8, ))and secondT, (S, ))term of the left-
hand side of inequality (45) and, by utilizim®y, (7) =1 on the right-hand of (45), it simplifies to

0< (1= Beo) P a1 -a(l-n) - In(A- o)l
1-a(i-7)

Since this inequality holds for all parameter valu¢he functionll;'(;7) if evaluated at
M. (7) =1 has a negative slope for al;, 5, 0(0,1).
Next, it can be shown analytically that the polymainil;'(77) has degree % Thus, the function

M(77) has at most two extreme values.passiblerun of the functionll 7f )is depicted in

“*’This can be seen from the highest exponentjfan the numerator of the factorized equatidn,'(/7) . Elaborate
calculations are available upon request.
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figure 4. Given our results concerning corner sohd, the slope and the degree of polynomial

M.(77), it thus follows that there exists a unigggd  (OsLih thatf 7f )>Ifor all 7 <7,,
Me@7)<1forall n>n,,andMN, § )=1for n=1;.

H Average productivity in the repeated game
The CES price index in the repeated game is giyen b

1
re T *\1-o re| 9) T -0 re g (9) e
PP(J) = rone 2 3—99_gg+ [(pye N -39 _ga|
() {j(p ) —c@™ j( P.) =D
where p' and p, are given by (8) and (13), respectively. As in Apgix D, we can rewrite this

index asP™ (1) = NV [p(g'°) = NV&) E—I% where 8 (1) ist the average productivity
a

defined as follows:

nrep _ 1 T o-1 _ 1 ne1_ 1-p o1 T o-1 =
5 “){ml-ew%f 90RO+ 0N g o AV - A0 g(e)de]

Using the same approach as below equation (43)t¢hin simplifies to:

1

5’%){( ; jtﬁ/\Eﬁe;ep)”‘ua-;l)[@(ﬁk)n(l_ ﬁk)l.f,)a-l[ﬁggep)a-l)r.

z-0+1

Substituting forg;® and 6 respective terms from (37) and rearranging theltieg expression

z
z—-0+1

yields g (1) =( )"‘1 @ [D(): K(1)7, wherek () s( A 1-/ J

1-a " 1-alBu+ - B)A-1)]

It can be easily shown that'(4) >0 for all a,n, 5, U(0,1). Hence, by Lemma 3, the average

productivity in the repeated gamé’e"(/i) is increasing inA. Consequently, the average

1-a
”* 1 La
z j “ ) 2 K1) @ is decreasing im .

z—-0+1

monopoly pricep(é’e") = az?* Eﬁ
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