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Abstract
In advanced economies, collateralization of …xed assets plays a key
role in supporting arms-length trade. But e¤ective collateral requires
secure property rights so that assets can be pledged against default.
Otherwise, trade is restricted to relational contracting within networks
which use social collateral. This paper develops a model of contracts
and matching of producers and suppliers where collateral matters and
property rights are imperfect. In this setting, we study the partial and
general equilibrium e¤ects of legal reforms which enhance the use of
formal collateral. We lay bare the mechanism by which these reforms
expand the scope of arms-length trade and market development. The
model is used to gain some insight into the political economy of legal
reform and, in particular, the frictions that can inhibit reform in this
context.

An earlier version of the paper was circulated under the title “The De-Soto E¤ect:
Property Rights, Social Networks and Productivity”. We thank Abhijit Banerjee, Rocco
Machiavello, Neil Meads, and seminar audiences at CIFAR, Essex, Michigan, Namur,
Warwick, Yale, and the Indian Statistical Institute, Calcutta for helpful feedback. The
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Introduction

Collateral is the bedrock on which much of the …nancial system operates.1
Collateralization of …xed assets plays a key role in supporting arms-length
trade in markets in advanced economies. However, e¤ective collateral requires secure property rights so that assets can be pledged against the possibility of default. An important aspect of economic development is the creation of such rights through legal reforms such as increasing the e¤ectiveness
of courts in enforcing contracts and creation of property registries to establish ownership. Such markets are however rare in parts of the developing
world where property rights are poorly developed.
To gauge the importance of collateral, consider the example of the United
States. The Securities Industry and Financial Markets Association estimates that there were nearly $7 trillion dollars worth of outstanding mortgage backed securities in 2007, which was 50% of U.S. annual nominal GDP.
These contracts are based on housing which serves as collateral in the event
of default. While the ratio of mortgage debt to GDP was 58% in 2002, it
was no more than 14% in any Latin American country, no more than 11%
in any Middle Eastern country (except Israel) and no more than 22% in any
South or East Asian economy (except Japan, Taiwan, Singapore and Hong
Kong).2 Cross country evidence suggests that legal rights of lenders (e.g.,
ability to force repayment, seize collateral) is positively correlated with the
ratio of private credit to GDP, and that changes in this measure are associated with an increase in the ratio of private credit to GDP (Djankov,
McLiesh, and Shleifer, 2006). Legal reform that facilitated recovery of a secured non-performing loan reduced delinquency and interest rates in India
(Visaria, 2007).
Policy advocates such as Hernando de Soto (2000, 2001) have championed
the role of property rights to improve the availability of collateral in the
developing world. He states:
“What the poor lack is easy access to the property mechanisms that could legally …x the economic potential of their assets so that they could be used to produce, secure, or guarantee
greater value in the expanded market...Just as a lake needs hydroelectric plant to produce usable energy, assets need a formal
1
2

See Geanakoplos (2003) for an overview.
See Green and Wachter (2005).
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property system to produce signi…cant surplus value.” de Soto
(2001).
This sentiment was echoed in an earlier era by Peter Bauer who observes in
his perceptive study of West African trade that
“Both in Nigeria and in the Gold Coast family and tribal
rights in rural land is unsatisfactory for loans. This obstructs
the ‡ow and application of capital to certain uses of high return,
which retards the growth of income and hence accumulation.”
(Bauer, 1954 page 9).
In spite of the central role assigned to capital markets in economic development (see Banerjee, 2004 for a review), and the central role assigned to
the collateral channel for property rights in policy discussions, the topic has
not received extensive analytical treatment. What are the channels, both
partial and general equilibrium, through which it a¤ects resource allocation?
What are the welfare e¤ects on borrowers and lenders, which in turn a¤ect
the govern the political economy of reforms to improve the availability of
collateral? In this paper we develop a framework to address these questions.
The core contribution is to develop a model of …nancial contracting between a producer (or borrower) and supplier (or lender) with moral hazard
in the face of imperfect property rights over …xed assets which inhibit the use
of wealth as collateral. The model gives a characterization of how imperfect
property rights a¤ect e¢ ciency. We show precisely how, and under what
conditions, as the ability to use wealth as collateral improves, the surplus
that can be created in a producer-supplier relationship increases.
Now imagine that there is a variety of producers and suppliers. The latter
vary in their e¢ ciency to produce inputs which they supply. Some producer
supplier pairs also may access to privileged enforcement technologies which
we refer to as networks. Others use the common enforcement technology
available through the formal legal system. To appreciate fully how attenuated property rights which limit collateral have an impact on the economy,
it is necessary to understand the matching process which determines who
trades with whom.
When formal property rights are weak, producers frequently choose relationship -based trade (e.g., rural moneylenders) since informal property
rights established in networks may be better enforced than those in the formal legal system. Indeed, this phenomenon is often referred to as social
3

collateral. Weak legal systems imply that networks may survive due to their
advantage in contract enforcement even if they are less e¢ cient in other ways.
Thus relationship based trade can create rents to superior enforcement as it
is di¢ cult for more e¢ cient suppliers to compete against these rents as access
to the enforcement technology is limited.
Collateral backed by a formal legal system therefore creates a basis for
competition between suppliers as they all have access to the same enforcement technology. Producers can now engage in arms-length trade widening
the set of suppliers with whom they can trade. Whether a particular producer chooses to use a network (relationship base trade) or a market (arms
length trade) now depends on the trade o¤ between better enforcement and
competition.
Our model characterizes the set of stable matches between producers and
suppliers for a given set of enforcement possibilities and supplier e¢ ciency.
Having studied this “general equilibrium” of the economy with networks
and markets, we then look at what happens when the formal legal system
improves. An important implication of our analysis is that improved property
rights creates more competition in the market and this e¤ect is at least as
important as the partial equilibrium e¤ect of increased collateral.
Above all, this allows us to understand how supplier rents are created
in a supplier-producer relationship given the producers option to switch to
another supplier. These rents turn out to be important as they will be
a¤ected by improvements in the formal legal system. Rents are of two
forms. Network suppliers earn rents in virtue of having a superior legal
enforcement capacity. Market suppliers earn rents by being more e¢ cient –
they use the formal legal system which everyone has access to.
Finally, we use this analysis to consider the political economy of legal reform. The main lesson is a precise theoretical understanding of the interplay
between economic and political institutions. Improvements in formal legal
systems to expand the use of collateral in market arrangements, a¤ects rents
by increasing competition for the traditional elite (network suppliers) and
the new elite (market suppliers). The relative power of each elite determines
what will happen. We also consider what happens in a democratic setting
where the power of elites is less important than that of producers. Even
there, we …nd that if there is insu¢ cient competitive entry into supply, there
can grass roots resistance to the creation of formal property rights.
The paper contributes to burgeoning debates about the role of institu-
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tions in the process of economic development.3 However, while that literature
has mainly been quite broad brush and macro-economic in focus, this paper
studies the issues from a micro-economic perspective, looking in detail at
one particular channel. The major virtue of the paper is therefore its speci…city. By focusing on a particular mechanism, we get away from broad brush
claims about the e¤ect of legal reforms on economic outcomes. The paper
shows that even taking only a particular channel can provide a rich analysis.
But equally, the paper can make no claim to generality as other aspects of
property rights reform need to be assessed on their own merits.
The remainder of the paper is organized as follows. In the next section,
we set up the basic contracting model. In section three, we study the …rst
best benchmark. Section four looks at second best contracts –constrained
by agency costs and transactions costs. Section …ve discusses how producers
and suppliers match with each other under relational contracting. In section
six, we discuss the e¤ect of introducing a formal legal system. Section
seven discusses some policy implications of our analysis, and section eight
concludes.

2

Related Literature

The issue of how legal systems support trade in credit and land markets is
a major topic in the development literature. The micro-economic literature
has focused to a signi…cant degree on the consequences of titling programs for
farm productivity and other household allocation decisions.4 This literature
o¤ers some support to the idea that strengthening land titles improves productivity by reducing insecurity, and (to a more limited extent) by improving
credit market access .
This micro-economic literature is complemented by a macro-economic literature which studies how aspects of legal systems a¤ect the development of
…nancial markets. One distinctive view is the legal origins approach associated with La Porta et al (1998). They argue that whether a country has
a civil or common law tradition is strongly correlated with the form and extent of subsequent …nancial development with common law countries having
more developed …nancial systems. In similar vein, Djankov et al (2006) …nd
3
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that improvements in rights that a¤ect the ability of borrowers to use collateral are strongly positively correlated with credit market development in
a cross-section of countries.
The extent of informality is economic transactions is a well-understood
feature of development. This phenomenon is particular true in the context of
credit markets where much credit comes through informal sources –friends,
families, money lenders etc. The historical experience of …nancial development is a greater reliance on arms length transactions with a concomitant
reduction in the importance of personalized trade as development proceeds.
There is some debate about the costs and bene…ts of these two di¤erent
systems. As Rajan and Zingales (1998) point out, a …nancial system has
tow main roles: (i) to channel resources to the most productive use (ii) to
make sure that an adequate portion of the returns accrue to the …nancier.
In an arm’s length system the …nancier is protected by an explicit contract
enforceable in a court of law. Relationship based systems tend to work when
legal transactions are poorly enforced.
East Asia thrived on relationship-based lending and this lead to misallocation of capital. They argue that scarcity of capital will tend to keep a
relationship-based …nancing system going. Rajan and Zingales (1998) contrast relationship-based systems of governance which were under attack after
the East Asian crisis with arm’s length systems. They argue that the former work best when contracts are poorly enforced and capital scarce. They
argue that relationship based systems will tend to misallocate capital. This
is consistent with a growing body of evidence. For example, Banerjee, Du‡o
and Munshi (2003) review studies from India which con…rm this.
There is growing interest in how social networks function in the economy.
Much of the existing literature, as reviewed in Fafchamps (2005), focuses on
how long-term interactions can be a device for supporting personalized trade.
These issues are also studied at length in Dixit (2004) which recognizes the
importance of networks in governance. This line of work relates to a broader
emerging literature on network formation and dissolution which is reviewed in
Jackson (2005). One theme in the literature on networks is the importance
of externalities across networks and whether or not network formation is
e¢ cient. As Jackson (2005) shows, this depends on the speci…c of the model
and how the network formation game is speci…ed.
The paper is closely related to the literature on the interaction between
markets based on impersonal exchange and the informal (network-based)
sector built on the informational advantages of more personalized exchange
6

(Banerjee and Newman, 1998 and Kranton, 1996). They study the implications of pecuniary or search externalities between markets and networks,
highlighting the ambiguous welfare e¤ects that social networks can have. Our
paper focuses instead on the e¤ect of changes in formal institutions, and how
this a¤ects resource allocation.
The paper is related to an emerging literature on the importance of property rights in fostering trade and production. In parallel work (Besley and
Ghatak, 2007), we examine the various channels through which property
rights reforms may a¤ect productivity (what we call the "de Soto e¤ect).
This paper also looks at the incentives to invest in legal institutions when
the state is competent to do so and analyzes the political economy of property
rights reform.
Our paper is also related to an emerging literature on the political economy of legal reform which studies why underdeveloped legal systems persist.
For example, Caselli and Gennaioli (2006) and Perotti and Volpin (2007)
study the political economy of improvements in investor protection. Both
emphasize the possibility that weak legal systems can limit competition and
hence may lead to those who earn rents to block reforms.5 The focus on rent
protection as a source of underdevelopment supports the general thrust of
arguments in Rajan (2007). Related also is the study of debt bondage by
von-Lilienfeld-Toal and Mookherjee (2007) who argue that the elimination of
debt bondage (something which can improve the enforcement of contracts)
can be explained by the general equilibrium e¤ects on the allocation of rents.

3

The Economic Environment

The model studies contracting between a producer and supplier. Producer
e¤ort is subject to moral hazard and in addition, the producer has limited
pledgeable wealth creating a limited liability problem. It is a variant of a standard agency model (see Innes, 1990) that is often used in development (see,
for example, Mookherjee and Ray, 2002 and Banerjee, Gertler and Ghatak,
2002). The only modi…cation is contract enforcement is limited due to imperfections in the court system which is going to reduce the collaterazibility
of a given level of wealth.
5
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Economic Actors There are M suppliers labelled j = 1; :::; M and N
producers labelled i = 1; :::; M with N > M: Each producer owns a unit of
land and uses e¤ort e 2 E [0; e] and an input x X 2 [0; x] (e.g., capital)
to produce output. Each producer i is assumed to be endowed with the same
level of illiquid wealth w. The input x can be supplied by supplier j at
unit cost j 2 [ ; ]. The lenders are ordered in terms of their unit costs:
::
1
2
M :We assume that each supplier has unlimited capacity to
supply the market.
One interpretation of our model is as a credit market where x is a loan
made to the producer and suppliers are …nancial intermediaries which borrow
money from risk neutral depositors whose discount factor is . Financial
intermediary j repays depositors with probability j . This could re‡ect
intrinsic trustworthiness or the state of the intermediary’s balance sheet, e.g.
its wealth. In this case j = 1= j is intermediary j’s cost of funds which is
1= sets a natural
lower for more trustworthy intermediaries. Naturally,
lower bound for the marginal cost of capital.
Production Technology Output is stochastic and takes the value q(x)
with probability p(e) and 0 with probability 1 p(e): The marginal cost of
e¤ort is one and the marginal cost of x is : Expected “surplus”is
p(e)q(x)

e

x:

The assumed production technology allows for producer output to have observable and unobservable components. For e we have in mind inputs that
are typically not observed in production data, i.e. beyond raw inputs. For
x we have in mind traded inputs. A core example in what follows is credit
supply where x is some kind of capital that needs to be acquired through
securing credit. However, another relevant example would be acquisition of
a new technology.
Throughout the analysis we make the following regularity assumption
which ensures a well-behaved maximization problem with interior solutions.
Assumption 1 The following conditions hold for the functions p(e) and
q(x):
(i) Both p(e) and q(x) are twice continuously di¤erentiable, strictly increasing and strictly concave for all e 2 E; x 2 X:
8

(ii) p(0) > 0; p(e) < 1; q(0) = 0; and q(x)
real number.

q where q is a …nite positive

(iii) The Inada endpoint condition hold for both p(e) and q(x) as e ! 0
and x ! 0:
(iv) p(e)q(x) is strictly concave for all e 2 E; x 2 X:
(v) 1 +

p000 (e)p0 (e)
fp00 (e)g2

0 for all e 2 E:

Most of these assumptions are standard.6 The …nal assumption is, however, worth commenting on. It says that the degree of concavity of the
function p (e) does not decrease too sharply. This ensures that under asymmetric information, the marginal cost of eliciting e¤ort is increasing in e¤ort.
Information and Contracting We assume e is subject to moral hazard.
In principle, this can be solved if producers have su¢ cient wealth. There is
limited liability. The most that can be taken away from a producer in any
state of the world is his wealth and any output that he produces. The input x
is fully contractible. Producers and suppliers are assumed to be risk neutral.
Without loss of generality an input supply contract is a triple (r; c; x) where
r is the payment that he has to make when the project is successful and c is
the payment to be made when the project is unsuccessful.7 It will be useful
to think of r as repayment and c as collateral.
The payo¤ of a typical producer is:
p(e) fq(x)

rg

(1

p(e)) c

e:

and of supplier j is:
p(e)r + (1

p(e)) c

j x:

We assume that producer i has an outside option of ui 0. Since we assume
q(0) = 0, the autarky payo¤ is 0: This will be determined endogenously when
we permit suppliers to compete to serve producers.8
6

These hold, for example, if p(e) = e and q(x) = x where 2 (0; 1), 2 (0; 1) and
< 1:
7
As Innes (1990) shows, even if output took multiple values or was continuous, the
optimal contract has a two part debt-like structure as here.
8
Observe that we are de…ning producer payo¤s net of any consumption value that he
gets from his wealth which may, for example, be held in the form of housing.
+
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Property Rights and Contract Enforcement We assume that contracts are imperfectly enforced and/or property rights are poorly de…ned.
This a¤ects the producers’ ability to pledge his wealth as collateral. After
the state of the world k (k = 1 if output high, k = 0 if output low) is revealed, the producer can refuse to honor contract. In that event, the supplier
can appeal to a third party. In the context of formal contracting, this can
be thought of as going to court. In the case of informal contracting, this
can be thought of as approaching an in‡uential person within the network
(e.g., the village headman, a local politician, or the ma…a). Conditional on
observing the true state of the world and being able to enforce the contract,
the judge awards a …ne Fk in state k to the supplier in addition to contractual obligations. Let ij probability that the court can observe the true
state of the world and successfully enforce a contract (measure of court effectiveness). With probability (1
ij ) the arbiter receives an uninformative
("null") signal and/or he receives an informative signal but cannot successfully enforce the contract. In the event the contract cannot be implemented
either due to unsuccessful veri…cation or enforcement, we assume that the
outcome depends on the relative in‡uence of the supplier and the producer
(or, equivalently, the bias of the arbiter). In particular, with probability pij ,
the producer gets his preferred outcome and with probability (1 pij ) the
supplier gets his preferred outcome. With secure property rights and e¢ cient
courts ij will tend to be high. For example, if the titling regime is e¤ective,
then a producer who defaults on a loan obtained by pledging the title of an
asset, will lose it.
As we shall see below, it is useful to de…ne
(1
ij

(1

ij ) pij
ij ) pij

+

ij

2 [0; 1]

(1)

as a transactions cost associated with trade between producer i and supplier
j.

4

The First Best

As a benchmark, we work out …rst the allocation that will result in the
absence of any informational or contractual frictions. In particular, suppose
that e¤ort is contractible and there are no problems of contract enforceability
(e.g., ij = 1). In that case the level of e¤ort and the input will be chosen
10

to maximize joint surplus. The …rst-best (e ( ) ; x ( )) is characterized by
the following …rst-order conditions:
p0 (e ( ))q(x ( )) = 1
p(e ( ))q 0 (x ( )) = :

(2)
(3)

Assumption 1 implies that these are interior solutions. E¤ort and credit
are complementary inputs in expected output. Therefore, a fall in or any
parametric shift that raises the marginal product of e¤ort or capital will raise
both inputs.
Let the …rst-best surplus be denoted by
S ( ) = p(e ( ))q(x ( ))

e ( )

x ( ):

This surplus can be shared arbitrarily between the producer and supplier
depending on the outside options. In the spirit of what comes next, assume
that the producer has an outside option u 0 (which is taken as exogenous
for now). Then the supplier earns = max fS ( ) u; 0g where this respects his outside option of zero. Since property rights are irrelevant in the
…rst best, matching of producers and suppliers is trivial. Each producer will
look for a supplier who can supply the input at least cost. So long as there
are at least two suppliers with cost , then with unlimited capacity, the logic
of Bertrand competition implies that the market will be served entirely by
low cost suppliers who will earn no rents. Hence, the expressions above will
all hold with j = .

5

Second Best Contracts

The main case of interest is the second best where contracts are constrained
by information and enforcement.

5.1

The Optimal Contracting Problem

If e¤ort is not contractible, there is an agency problem in e¤ort supply.
E¢ cient contracts between supplier j and producer i will solve:
M axfe;x;c;rg p (e) r + (1
subject to:
11

p (e)) c

j x:

(i) the participation constraint (PC) of the producer
p (e) fq(x)

rg

(1

p (e)) c

e

(4)

ui :

(ii) an incentive compatibility constraint (ICC) on e¤ort by the supplier:
p0 (e) fq(x) (r c)g = 1:
(5)
(iii) enforceability constraints: these are, in the state L and in state H :
c
(q(x)

r)

ij
ij

(q(x)

(c + F0 ) + (1
r

ij ) (pij

F1 ) + (1

(0)

ij ) (pij q(x)

(1

pij ) c) :

+ (1

pij ) (q(x)

(6)
r)) :
(7)

(iv) Limited liability constraints:
F0

wi

(8)

c

and
F1

5.2

q(x) + wi

(9)

r:

Characterizing the Optimal Contract

Under e¢ cient contracts the …nes F0 and F1 should be set as high as possible.
It is costless to do so since it does not directly a¤ect the payo¤s of the
supplier and the producer while it relaxes constraints (6) and (7). Using
this observation we can combine (8) with (6) and (9) with (7) to write the
enforceability constraints as:
[1

ij ] wi

(10)

c

and
[1

ij ] (wi

+ q(x))

r;

(11)

where ij is de…ned in (1) above.
In a standard agency model with limited liability ij = 0: Thus ij > 0,
represents very simply how limited enforcement a¤ects the contracts that can
be written. We will refer to (1
ij ) w as a producer’s e¤ective wealth, i.e.
the component that can be pledged to the supplier in the contract.
The transactions cost ij is zero if the court can perfectly observe the state
of the world and successfully enforce contracts: ij = 1. When courts are
12

imperfect, the in‡uence of producers, crudely captured by pij is important. A
more powerful producer, de…ned as someone who is more likely to get their
preferred outcome when the court cannot verify the state and/or enforce
the contract, will be viewed as someone associated with higher transactions
cost ij . Creating formal titles is one way of reducing pij as it may allow
independent recourse to suppliers to claim the assets of the producer after a
contractual dispute.
We now characterize the optimal contract between producer i and supplier
j. To keep the notation simple, we drop the subscripts. It is useful to de…ne
v

u + (1

)w

as the producer’s gross reservation payo¤ equal to the sum of his outside
option and his e¤ective wealth. In this model, given risk neutrality, the
only source of friction is limited liability which prevents the supplier from
e¢ ciently transferring surplus from the producer. If u goes up, given w(1 ),
less needs to be transferred, and if (1
)w goes up given u, more can be
transferred costlessly. In this model, both has the same e¤ect and so for our
characterization what matters is v : a producer with reservation payo¤ u and
e¤ective wealth (1
) w will get the same contract as one with reservation
payo¤ u " and e¤ective wealth (1
) w + ":
Suppose that the participation constraint (4) and incentive constraint (5)
are both binding. Then, substituting one expression into the other and using
the de…nition of v, we see that the e¤ort level solves:
p(f (v))
p0 (f (v))

f (v) = v

(12)

for some increasing function f (v).
There is a level of the gross reservation payo¤ v ( ) at which the …rst best
e¤ort level is achieved de…ned by e = f (v ( )). At the other end, e¤ort will
fall no lower than the point at which the participation constraint (4). In
this case, the e¤ort level and input supply pair fe0 ; x0 g solve:
p0 (e0 ( ))q(x0 ( )) = 1 + "(e0 ( ))
p(e0 ( ))q 0 (x0 ( )) = :
where " (e)
9

(13)
(14)

p00 (e)p(e)= fp0 (e)g2 .9 The gross reservation payo¤ is bounded

See the proof of Proposition 1 for details.
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below by v ( ) de…ned from e0 ( ) = f (v ( )). This is the lowest payo¤ that
a producer will receive.10
Let g(v; ) be the level of x which equates the marginal product of the
input to its marginal cost, , when the e¤ort level is determined by (12).
Formally:
p(f (v))q 0 (g(v; )) = :
This is basically as in (3) except for the possibility that e¤ort may be lower.
The complementarity between e¤ort and the input implies that g (v; ) is an
increasing function of v.
Now we are ready to characterize the optimal contract. Its proof, along
with that of subsequent results, can be found in the Appendix.
Proposition 1 Suppose that Assumption 1 holds and
[1 + "(f (v ( )))] 1 ,
then the optimal contract when max fv ( ) ; vg < v ( ) is given by:
r = q(g(v; ))

1
p0 (f (v))

+ (1

) w > (1

)w

c = (1
)w
x = g(v; ) < x ( ) :
The corresponding e¤ort level is:
e = f (v) < e ( ) :
For v v ( ) the …rst-best allocation is attained: e = e ( ) ; x = x ( ) ; r =
c = max fS ( ) v + (1
) w; 0g.
This result is intuitive. For a high enough gross reservation payo¤,
the …rst best is achieved. The producer makes a payment to the supplier
which is independent of whether his project succeeds or not, i.e. r = c.
The producer receives a payo¤ of v (1
) w while the supplier’s payo¤
is max fS ( ) v + (1
) w; 0g : This will happen when the producer has
su¢ cient wealth. If w
v ( ) = (1
), the …rst best is always achieved
while for w [v ( ) S ( )] = (1
), then there is some range of values of
the producer’s reservation payo¤ for which the …rst best is achieved.
When wealth is too low, then we have second best outcome where the
e¤ort and input committed to the project are below the …rst-best level. The
10

Observe that v > 0 and hence exceeds the producer’s autarky payo¤.
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Proposition shows that the optimal contract has a simple structure. The
collateral level is set equal to the producer’s e¤ective wealth. He then makes
an additional payment to the supplier if the project is successful. The exact
choice of r is determined by a trade-o¤ between rent extraction and incentives – a higher r increases the supplier’s pro…t when the project succeeds
but reduces the probability of that being the case: The higher is v, the lower
is the rent that the supplier can extract, and as a result, the lower is r
and the higher are e and x. If v is very low (below v ( )), then the participation constraint does not bind and the producer is given an “e¢ ciency
utility”, i.e. a payo¤ in excess of his outside option.
The assumption
1
[1 + "(f (v ( )))] guarantees that the investor protection constraint is
not binding in this problem.
Let
S(v; )

S ( )
p(f ((v))q(g(v; ))

f (v)

v v( )
g(v; ) v 2 [v ( ) ; v ( ))

(15)

be the total surplus in the solution given in Proposition 1. A key property
of this is stated as:
Corollary 1: Total second-best surplus S(v; ) is strictly increasing and concave in v for v 2 [v ( ) ; v ( )]: For v v ( ) it is constant at S(v ( ) ; )
and for v v ( ) it is constant at S ( ) : S(v; ) is everywhere strictly
decreasing in
The payo¤s of the producer and supplier add up to total surplus, i.e.
S(u + (1

)w; ) =

+ u:

(16)

From equation (16) de…ne
u^ = u^( ; w(1

); )

as the payo¤ of the producer given a particular value of the supplier’s pro…t.
The next result develops properties of this that are useful later.
Corollary 2: The producer’s payo¤ in a optimal contract u^( ; w(1
); )
is strictly decreasing in ; and for v 2 [v ( ) ; v ( )]: It is also strictly
increasing and concave in w(1
) for v 2 [v ( ) ; v ( )]:
15

This result implicitly characterizes the constrained Pareto-frontier for the
contracting problem and is displayed graphically in Figures 1 and 2. The
450 line represents the unconstrained Pareto frontier. Here, for u 2 [0; u0 ]
the participation constraint does not bind, and so the frontier is ‡at for this
range.
There are di¤erent cases depending the level of wealth. There is a critical
wealth level for above which the …rst-best is achievable for = 0: This is
easy to see – the …rst-best loan size is x ( ) and the cost to the lender is
x ( ) : Therefore, in a competitive market r = c = x ( ) would achieve
the …rst-best. But if x ( ) > [1
] w then this is not feasible and so to
break even supplier must set r > x ( ) > c which will cause e to fall (and
x; by complementarity). In Figure 1, the wealth level is high enough so that
the …rst best is achieved when = 0. In Figure 2, the wealth level is not
high enough for the …rst-best to be achieved for = 0: In Figure 3 we show
how for higher values of w the constrained Pareto-frontier shifts out.

6

Matching

This section completes the picture by looking at who trades with whom. To
complete the model, we study how suppliers and producers are matched. Let
I denoted the set of producers with typical element i 2 I and J be the set
of suppliers with typical element j 2 J . An assignment is described by a
function (i) : I ! J [ f0g where (i) = j denotes a situation in which
producer i is assigned to supplier j and j = 0 denotes autarky. Associated
with any assignment is a cost of inputs and a transactions cost j ; i (i) i2I
and payo¤s i (i) ; ui (i) i2I .
We are interested in assignments that are stable. In particular, in a stable
allocation it is not possible for a producer to be re-matched with a di¤erent
supplier and receive a higher payo¤ while ensuring the supplier makes nonnegative pro…ts. The following result characterizes stable assignments:
Proposition 2 An assignment
is stable if and only if:
S ui

(i)

+ 1

(i) and associated payo¤s ui
i (i)

w;

(i)

ui

(i)

and
ui

(i)

max f^
u (0; (1

k2J =fjg
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ik ) w;

k )g :

0

(i)

for all i 2 I

The …rst part says that, given the payo¤ of the producer, the supplier
must make a non-negative pro…t. The second says that a producer must
prefer trading with the supplier to whom he is assigned compared to trading
with any other supplier (restricting trades to those where the supplier makes
non-negative pro…ts). A stable assignment is therefore constrained Pareto
e¢ cient.
In general, little can be said about stable assignments in terms of characterization. However, there are two key forces that shape them. First, there
is the transactions cost associated with trading with a speci…c supplier. If ik
is lower for some k ; then a greater fraction of wealth can be collateralized.
This will give the supplier an advantage. Second, there is a cost e¤ect. If
j is lower, then (other things being equal) a supplier has an advantage. One
way to think about the stable assignment above is as a fragmented network
economy where trades are personalized.

7

Markets and Networks

The analysis in the last section was not speci…c about the ij ’s that underpin
the matching of producers and consumers. We now introduce the idea of a
formal legal system which can be used by any producer supplier pair.11 This
allows for anonymous trade in the sense that any supplier can match with
any producer using a transactions cost A . This changes the transactions
cost technology in every supplier/producer relationship to:
A
ij

= min f

A;

ij g :

To a¤ect the allocation at all, the anonymous trading possibility has to be
such that A
ij < ij for at least some i; j pair.
We now consider what happens as anonymous market trade becomes
possible in two stages. First, we hold …xed the assignment and consider
the impact on contracting decisions. Second, we allow outside options to
change and a potential reassignment of producers and suppliers in response
to a lower value of A . These correspond to partial equilibrium and general
equilibrium analyses of improving property rights.
11

This is similar in spirit to Kumar and Matsusaka (2005).
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7.1

Partial Equilibrium

Suppose that the assignment of producer i to supplier (i) is …xed. Assuming
that the outside option of producer i remains unchanged, we consider the
e¤ects of introducing a formal legal system. Clearly, it will be optimal to
switch to the formal legal system if A < i (i) .
We begin with the case where the outside option was binding when a
formal legal system is introduced. We have:
Proposition 3 (The E¢ ciency E¤ect) Suppose that the outside option is
binding for producer i 2 I and is unchanged by the introduction of a formal
legal system which lowers transactions costs. Then producer i’s utility is
unchanged while the payo¤ of supplier (i) is strictly greater. There is
an e¢ ciency improvement from the introduction a formal legal system with
more trade in x between the supplier and the producer and an increase in the
latter’s unobserved e¤ort e.
Thus all the returns to the introduction of a legal system that permits
more e¢ cient contracting accrue to the supplier. However, by permitting
the supplier to request more collateral to support trade, there is an e¢ ciency
improvement with an increase in the amount of trade x traded and e¤ort put
in by the producer.
We refer to this e¢ ciency e¤ect as the de Soto e¤ect since it mirrors
precisely the route for property rights that secure collateral to a¤ect the
economy. A fall in the transactions cost raises the collateral value of a
given amount of wealth. This allows the lenders o¤er a more e¢ cient loan by
reducing the spread between repayment and collateral. This, in turn, causes
e¤ort to rise, and by complementarity between x and e, the loan size will rise
as as well. As a consequence, expected output will go up too.
We now turn to the case where the outside option was not binding initially.
Here we have:
Proposition 4 (The Predatory E¤ect). Suppose that the outside option
is not binding on producer i 2 I before the introduction of a formal legal
system which lowers transactions costs. Then producer i is strictly worse o¤
and supplier (i) is strictly better o¤ after the introduction of a formal legal
system.
The intuition is straightforward. When the outside option is not binding,
the supplier is o¤ering the producer an “e¢ ciency utility” greater than his
18

outside option. Imperfect property rights protect the producer and allow
him to protect his wealth so increasing that e¢ ciency utility. When property
rights are improved, the power of the supplier is e¤ectively increased and
he can force the producer to put up more his wealth as collateral. But
this makes the producer worse o¤. This result shows why one cannot be
Panglossian about the impact of property rights improvements and there
is a need to examine these e¤ects in a context where outside options are
determined endogenously.
In both of these partial equilibrium cases, we would expect the bene…ts of
improved legally enforced property rights that allow greater use of collateral
to accrue to suppliers rather than producers. However, this ignores a second
(and potentially important) general equilibrium e¤ect whereby the set of
trading opportunities are enhanced for producers increasing their outside
option. We now turn to this.

7.2

General Equilibrium

We now consider how introducing the possibility of arms-length trade affects stable assignments of producers to suppliers and (relatedly) the outside
options of producers. We begin with the following result:
Proposition 5 There will only be two active suppliers that use the anonymous trading technology, a high cost supplier and a low cost supplier.
;
where < .
This allows us to focus on a situation where A 2
There is competition between a supplier whose cost of supply is and one
with whom we will refer to as the low cost and high cost supplier. The
rent that can be earned by the low cost supplier is determined then by the
maximum of the outside option created by trading with the high cost supplier
using the arms-length transactions cost A , and the option of continuing to
trade with an existing supplier.12
We characterize the general equilibrium consequences of arms-length trading in terms of two e¤ects: a reassignment e¤ect and an outside option e¤ect.
Suppose that there is an initial assignment (i) and an associated allocation
12

This approach therefore abstracts from the possibility that improving the scope for
anonymous trade increase market competition by inducing entry of …rms as in Pagano
and Volpin (2007). Here, we …x the state of market competition since only the two most
e¢ cient market suppliers are active.
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ui (i) i2I which is conditional on
We now move to an
i (i) ;
(i) i2I .
A
underlying technology ij ; j (i2I;j2J ) This will result in a possible new a
n
o
A
A
stable assignment
(i) and a new associated allocation ui A (i)
.
i2I

We …rst study the reassignment e¤ect giving a su¢ cient condition for the
introduction of arms-length trade to a¤ect the stable assignment.

Proposition 6 (The Reassignment E¤ect) Let (i) be a stable assignment
under relationship-based trading. Then for all i 2 I such that A < i (i) ,
the stable assignment under arms-length trade has A (i) = 1. Suppliers who
switch to the most e¢ cient supplier trade more x and put in greater e¤ort
under arms-length trading.
This says that, if the quality of enforcement under arms-length trading is
better than under relationship-based trading, then the producer will switch
to the most e¢ cient supplier. This illustrates one way in which in which
arms-length trading increases competition allowing producers to …nd more
e¢ cient suppliers. Since producers are still able to trade with supplier (i)
this makes such producers strictly better o¤. This increases output in the
economy.
We now turn to the outside option e¤ect which applies to producers who
remain assigned to their existing supplier. Here we have:
Proposition 7 (The Outside-Option E¤ect) Let (i) be a stable assignment
under relationship-based trading. Suppose that for some i 2 I:
u^ 0; w 1

i (i)

;

(i)

> u^ (0; w (1

A) ;

1)

> ui

(i) :

Then A (i) = (i) and uA
i (i) > ui (i) . There is now more trade in x between
the supplier and producer and an in increase in the latter’s e¤ort.
This result gives conditions for a producer to capture more the surplus
that he creates when he remains in a relationship-based trading arrangement
after the introduction of arms-length trading. It illustrates an important
sense in which introducing arms-length trading exerts a competitive e¤ect
on relationship-based trades by improving the outside option available to
producers in such relationships.
The …rst inequality in Proposition 7 says that when the supplier makes no
surplus, the producer is better o¤ trading with his existing relationship-based
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match. A necessary condition for this to be the case is that i (i) < A . Now
the supplier to whom he is initially assigned can always o¤er the producer a
utility that exceeds the most that he can be o¤ered to trade with the most
e¢ cient supplier. The second condition says that utility of the producer in
his initial assignment is less than he would obtain if he traded with the most
e¢ cient supplier if the latter made zero pro…ts. In this case the most e¢ cient
supplier would be able to bid the producer away from supplier (i).13 In
this case, producer i is guaranteed to increase his payo¤ from trading with
producer (i) while still trading him with him.
The analysis shows that, unlike the more equivocal partial equilibrium
e¤ects, general equilibrium e¤ects generally bene…t producers and increase
expected output. To the extent that these general equilibrium e¤ects are
observed, the introduction of legal systems that can support arms-length
trades will be associated with increases in e¢ ciency. The most e¢ cient
supplier now resembles a market supplier trading on symmetric terms with
all producers. However, relationship-based trading can survive as long as the
gains in lower transactions costs outweigh the relative ine¢ ciency in supply.
But, generally speaking, and in line with evidence the expansion of arms
length trade reduces dependence of social networks as trading arrangements.

8

Implications for the Political Economy of
Legal Reform

We now apply the framework to considering how economic and political
factors interact in the determination of legal reform. The model provides
a framework for thinking about this since it gives a precise account of the
payo¤s of both suppliers and producers both before and after a reform.
To be concrete, suppose that A 2 f ; g, that all networks have the same
supply cost, n , and that each producer is endowed with either a good or bad
network opportunity in 2 f ; g : Suppose also that initially all producers
can trade at arms-length using the formal legal system where A = . As in
the last section, markets have two competing suppliers one with and one
with . We assume that:
> .
n
13

This implies that

i1

>

A.
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Thus, we assume that networks are less e¢ cient than the least e¢ cient market
trade. This says that open competition in markets where arms length-trade
is possible allows some possible advantage to all producers.
We consider a legal reform where can costlessly be reduced to : In
concrete terms, this could be thought of as a reform which makes it possible
for citizens to register ownership of their assets as in the case of the many
land-titling programs that we have seen instituted around the globe. While
it is arti…cial to suppose that such a reform could be undertaken costlessly,
it allows us to abstract from issues of how the reform is …nanced. Moreover,
the case for blocking a costless reform gives the starkest possible analysis of
who gains and who loses.14

8.1

Political Economy

As we discussed above, there are a now a number of papers that study legal
reforms to support markets. In studying political economy issues in general,
there are two steps. First, it is necessary to identify the interests of di¤erent
groups of citizens over policy given available policy instruments. Second,
it is necessary to understand how these interests are represented in policy
making.
In this paper, we focus on the determination of a single policy – legal
reform. We assume that the government is unable to tax supplier rents.15
To study political economy issues we will posit two very stylized political
systems following Acemoglu and Robinson (2006). The …rst we refer to as
autocracy or elite control where the policy decision is made by a supplier.
This could either be a network supplier which we shall call the traditional
elite or a market supplier whom we call the market elite. Each will decide
whether to support reforming the legal system based on whether they pro…t
from doing so.
We contrast elite control with a case where producers hold political power
14

The analysis focuses on legal reform as the only policy reform. However, the results
will highlight possible interactions between legal reform and reforms that increase competition in the market. These have been studied by Caselli and Gennaioli [2006]. In future
work, it would be interesting to look at such issues in our setting where is endogenous.
15
This restriction on tax instruments is important. Besley and Persson (2007) develop
an example in which e¢ cient allocation of property rights depends on the extent to which
rents are taxable. They show that this is related to the logic of Diamond and Mirrlees
(1971) celebrated production e¢ ciency theorem.
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which we will refer to as democracy or grass roots political control. In this
case, legal reform will be controlled by producers. Clearly, in the former case
political power is more concentrated, whereas in the latter case it is more
dispersed. One immediate implication of our set-up is that any time that
legal reform generates a Pareto improvement, then it will be implemented.16
We are interested in two scenarios. In the …rst of these there is concentration of market power because one supplier has a lower cost than any other.
This is the case where the economic power in a market is concentrated. In
the second scenario, there is strong competition between suppliers which we
refer to as di¤use economic power. In each case, we are interested in how the
economic and political power interact to determine whether the legal reform
takes place.
We now consider two di¤erent scenarios. In the …rst, initially all trade
takes place on an arms-length basis in markets. In the second, initially personalized trade in networks is active alongside arms-length trade in markets.

8.2

Arms-Length Trade Only

Suppose …rst that:
u^ (0; (1

) w;

n)

< u^ 0; (1

) w;

:

In this case, everyone trades in the market even though the legal system is
less good than when trade is personalized. This case is relevant when is
signi…cantly below n . The competitive cost advantage in markets overrides
the enforcement advantage of networks.
The payo¤ of market participants is determined by their outside option. For those with good network options for personalized trade, this is
given by the package ( n ; ). Notice that, as n
, u^ (0; (1
) w; n )
u^ (0; (1
) w; ) and so for those producers with poor opportunities for personalized trade, the outside option is provided by a high cost arms length supplier who o¤ers the package ( ; ). Therefore, the expected payo¤ of a producer in this environment is given by max u^ (0; (1
) w; ) ; v
(1
)w :
This includes the possibility that v
(1
) w > u^ (0; (1
) w; ) in
which case the outside option is not binding.
16

This is a typical of a wide range of political economy models. In general, a dynamic
model is needed to understand why governments will reject a Pareto improvement. See
Besley and Coate (1998) and Acemoglu (2003) for further discussion.
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We now consider what happens if there is a legal reform in this case,
i.e. arms length trade is now possible with improved property rights so that
(1
) w can be used as collateral.
There are two distinct cases to study. In the …rst of these, there is strong
competition among the arms length suppliers (i.e.,
is small) so that:
v

(1

) w < u^ (0; (1

) w; ) :

For this case, we have:
Proposition 8 With strong market competition, legal reform increases economic e¢ ciency and national income. Moreover all producers and suppliers
are better o¤. Hence with either elite control or grass roots control of policy,
the legal reform is adopted under strong market competition.
With su¢ cient competition between the market suppliers, suppliers and
producers both gain from legal reform. Thus, who has political control does
not matter. Before the reform, the outside option is set by the high-cost
arms length trader. Since this outside option improves with the legal reform,
producers are better o¤. It turns out that the low cost supplier is better o¤
as well, even though the outside option of borrowers have gone up. With
the more e¢ cient transactions technology, he bene…ts more than a high cost
producer, and so his pro…ts rise at a higher rate than the outside option of
the borrower. Since the participation constraint is binding all through, loan
size and e¤ort go up, and overall e¢ ciency goes up.
is
Next we consider what happens with weak competition (i.e.,
large):
v
) w; ) .
(1
) w > u^ (0; (1
In this case, at least one group of producers is strictly worse o¤ from the legal
reform which improves property rights and the dominant market supplier is
strictly better o¤. We now have:
Proposition 9 With weak market competition, legal reform does not increase economic e¢ ciency or national income. Moreover
1. With elite control (autocracy), legal reform takes place.
2. With grass roots political control (democracy), legal reform is blocked.
24

In this case, the absence of competition means that a legal reform which
enhances the scope for collateral increases the ability of the dominant market supplier to extract surplus from the producers. This is the predatory
e¤ect identi…ed above at work. There is no increase in economic e¢ ciency,
just a transfer of surplus from producers to suppliers from improving property rights. Given this con‡ict of interest between suppliers and producers,
political control matters.
It is interesting to observe that in this case, while not changing the main
result, the possibility of network trades can protect some producers from
the predatory e¤ect of legal reforms. Those producers with good network
opportunities may have their outside option set by their network opportunity
and hence their utility will not fall when legal reforms are introduced. We
explore this possibility next.

8.3

Personalized and Arms Length Trade: The Role
of Traditional Elites

Suppose some form of personalized (network) trade is active before the legal
reform. This will be true when:
u^ (0; (1

) w;

n)

u^ 0; (1

) w;

:

The network suppliers now earn a rent from their better ability to enforce
contracts compared to the market. There are two cases. If n < , no
one borrows from the high cost arms length supplier. In this case network
suppliers have two roles: …rst, those with network connections will borrow
from it, and as in the previous case, they also provide an outside option to
those who do not have network connections. If n
, then the only role
of networks is to provide loans to those with network connections.
In this case, introducing the legal reform leads to the complete elimination
of personalized trade. This provides a new e¤ect in addition to those in
Propositions 8 and 9. More formally:
Proposition 10 If networks are active before introducing legal reform then:
(i) legal reform increases economic e¢ ciency and national income; (ii) all
producers are better o¤; (iii) the network suppliers are worse o¤ while the
low cost market supplier is better o¤. Hence legal reform is adopted under
elite rule or democracy, except when network suppliers control policy.
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The low cost market supplier bene…ts directly vis a vis producers who
were already borrowing from him. For those who were borrowing from the
network, he is better o¤ using the argument of Proposition 9, with the network supplier replacing the high cost arms length trader in the argument.
From a political economy point of view, this case is interesting as it pits
two elites against each other. The old elite who extract rents in networks
lose from reforms that extend the scope of market trade. The (new) market
elites gain. Thus traditional elites will always oppose legal reforms that
increase competition.
This modi…es the Propositions from the previous section in two ways.
If market competition is strong, then the presence of strong traditional
networks can act as a drag on the development process. This echoes the
theme in some earlier work. For example, Bauer (1954, page 41) argues that:
“Almost every prominent Yoruba, Ashanti and Fanti chief has
widespread trading interests, so have many Hausa emirs. In
many instances the o¢ cial attitude has also failed to check, and
has at times encouraged, the restrictive aims of sectional interests,
possibly for reasons of administrative convenience and because of
fear of political unsettlement.”
A similar sentiment is echoed by Rajan and Zingales (2003, page 9):
“The economically powerful are concerned about the institutions underpinning free markets because they treat people equally,
making power redundant. The markets themselves add insult to
injury. They are a source of competition, forcing the powerful
to prove their competence again and again.”
As a result, the economically powerful will tend to resist reform.17
However, in the case where market competition is weak, then the network cushions those who have good network opportunities from the e¤ects
of improving property rights leading to a greater transfer of surplus to the
dominant market supplier. That is, networks can act as a sort of “security
net”.
17

See Kranton (1996) and Banerjee and Newman (1998) for formal treatments of this
e¤ect in di¤erent environments.
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8.4

Summary

The results are summarized in Table 1. Taken together, they suggest that
whether a reform takes place which strengthens the ability to create collateral depends on an interaction between economic and political power. When
arms-length trade is not competitive then producer and supplier interests are
in con‡ict making it important who has political control whereas competitive arms-length trade aligns their interests. There is a sense, therefore,
in which competitive markets and reforms to strengthen property rights are
complements.18
The analysis also highlights how legal reform puts the interests of traditional elites whose rents accrue from networks against those of the market
elites. Thus it matters to market development in this context which group
of elites is politically more powerful.

9

Concluding Comments

It is well-known that for collateral to be used to support trade requires wellde…ned property rights. This paper has developed a model where there
is limited ability of producers to collateralize their wealth for productive
purposes. Their wealth becomes “dead capital”to use de Soto’s phrase. The
model has permitted us to explore how this limits contracting possibilities
and the structure of trade. We have emphasized how commerce will divide
between arms-length and relationship-based trade. Only when collateral is
su¢ ciently well-developed will we see markets dominate networks.
We have used the framework to explore the political economy of reforms
to improve property rights in this context. The analysis emphasizes how the
state of competition matters for who gains and who loses. Traditional elites
are always a source of friction who would like to limit market development in
our context. Competition in markets creates common interests between producers and suppliers. However, when competition is absent, their interests
can diverge.
Wealth heterogeneity has played no role in our analysis. There is a large
and rich literature that studies how wealth distribution a¤ects overall e¢ ciency in the presence of borrowing constraints (Aghion and Bolton, 1997,
18

Although the mechanism is di¤erent, this is similar conclusion to Perotti and Volpin
(2007) and Caselli and Genaoili (2006).
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Banerjee and Newman, 1993, Galor and Zeira 1993). In that literature too,
there is a friction in the credit market that generates a role for collateral.
Poorer individuals are shut o¤ from the credit market as they cannot offer su¢ cient collateral, and this perpetuates their poverty as they cannot
…nance pro…table investments. In that environment, anything that improves
the trading technology will improve e¢ ciency, although the literature focuses
more on the role of wealth inequality and redistributive policies as means of
eliminating poverty traps.
Our analysis suggests a distinction between a wealth-constrained and an
institution-constrained economy. So if wealth levels are very low, then even
as A ! 0, markets remain second best since there is insu¢ cient collateral
to sustain the …rst best. In this economy producers are genuinely wealth
constrained. This is to be contrasted with a situation where the problem
is lack of development of the legal system. This is characterized by a situation in which w
x
while is strictly positive. For this case, for
high enough the …rst-best is not achieved, and the economy is institutionconstrained. In the latter environment, the policy implications are obvious,
but in the former environment institutional-reform alone will not make a
huge di¤erence.
However, the issues of wealth distribution and institutions are clearly not
separable. For example, in the above example where we showed that legal
reforms may make producers worse o¤, we assumed that they are not su¢ ciently wealthy. Otherwise, their participation constraints are likely to bind
even in the pre-reform environment where they are dealing with a monopolistic supplier. Given this, introducing anonymous trading cannot but help
them by enabling them to match with the lowest cost supplier. This suggests
that the gains from institutional reform are likely to heterogeneous in terms
of wealth and therefore, it is their interaction that will determine the overall
welfare gains. This is left to future research.
Finally, while the paper has studied only one speci…c mechanism for the
improvement of property rights to a¤ect resource allocation, we feel that the
speci…city is important. It allows us to look at speci…c market frictions, and
the political economy of the resulting policy remedies.
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Appendix Proofs

Proof of Proposition 1:
We proceed by proving the following preliminary result:
Step 1 (i) At the optimal contract r c: (ii) If r > c under the optimal
contract, then c = (1
) w: (iii) If c < (1
) w under the optimal contract
then r = c and e¤ort is at the …rst-best level.
Proof of Step 1: (i) At the optimal contract r c:Suppose not. Consider
a small increase in r to r + dr and a small decrease in c to c dc that
keeps the producer’s payo¤ constant. Clearly, this will increase e via the
incentive-compatibility constraint. In the exercise, we hold x constant. If
the argument goes through with x constant, it will naturally go through
when x is adjusted optimally by the supplier. Using the envelope theorem
we can ignore the e¤ect of this change on the producer’s payo¤ via e: Then
given the expression for the producer’s payo¤, this is given by
p (e) (dc

dr)

dc = 0:

The change in the supplier’s payo¤ is
p0 (e) (r

dc) + dc = p0 (e) (r

c) de + p (e) (dr

c) de

as p (e) (dr dc) + dc = 0 from above. As r c is negative by assumption,
and e goes down (since r goes up and c goes down), this expression is positive
and so the supplier is better o¤, implying a contradiction.
(ii) If r > c under the optimal contract, then c = (1
ij ) wi : Suppose not.
Then it should be possible to increase c by a small amount, and decrease r
(this should be feasible as by assumption r > c) so as to keep the producer’s
payo¤ constant. However, e¤ort will be higher due to the ICC, and therefore,
the supplier will be strictly better o¤, a contradiction. Therefore, (10) will
bind, and so c = (1
ij ) wi :
(iii) If c < (1
ij ) wi under the optimal contract then r = c and so e is at
the …rst-best level. Notice that r > c implies c = (1
ij ) wi is equivalent
to c < (1
)
w
implies
r
c:
Also
by
Step
1,
r
c;
and so r
c is
ij
i
equivalent to r = c:
Turning now to the proof of the Proposition, we use the ICC; and assuming
that (10) binds, so that c = (1
) w the optimal contracting problem between supplier j and producer i can now be written in the following modi…ed
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form:
max p(e)(q(x)

p0

fx;rg

1
) + (1
(e)

)w

x

(17)

subject to
p(e)
p0 (e)

e

(18)

v

and (11). Observe now that p(e)=p0 (e) e is strictly increasing by Assumption 1 (its slope is "p (e) > 0 for all e > 0):Its also positive for all
e > 0 (this follows from p(e) being concave and so p(e) > ep0 (e)) for all
e). This implies that the participation constraint will not bind for low values
of v. In this case, we get the solution in (13) and (14): From the ICC,
r0 = q(x0 ) p0 (e1 0 ) + (1
) w: Let

v( )

p(e0 )
p0 (e0 )

e0 :

Since p(e)=p0 (e) e is strictly increasing and positive for all e > 0: Given that
)w
the PC will not bind for v 2 [0; v ( )]; e = e0 ; x = x0 ; r = r0 ; and c = (1
for all v in this interval.
Step 2: e0 < e ; x0 < x ( ), and r0 > c:
Proof of Step 2: e0 < e . Otherwise, if e0 = e from (14), x = x ( ) but
this contradicts (13). The ICC can be rewritten as, using (13):
r0 = "p (e0 ) + (1

) w:

As "p (e) > 0 (by Assumption 1), r0 > c:

When the PC binds we have
p(e)
p0 (e)

e = v:

Notice that the slope of the left-hand side is "(e) > 0 for all e > 0: Given
that e is determined by the binding PC, the supplier’s choice of x is given by
p(e)q 0 (x) = :
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It is readily veri…ed that:
dx
p0 (e)
> 0:
=
de
fp(e)g2 f q 00 (x)g
As

dx
de

> 0; gv = dx
f 0 (v) > 0: It is straightforward to verify that g (v; ) < 0:
de
From the ICC
1
r = q(g(v))
+ (1
) w:
0
p (f (v))

Since the autarky payo¤ is zero, we must have v ( ) > 0. As f (v) is strictly
increasing, for v v ( ) the PC will bind.
Now de…ne v from:
p(e ( ))
p0 (e ( ))

v

e ( )

where e ( ) is the …rst-best e¤ort level (characterized by (2 and 3). Given
Step 2, clearly e ( ) > e0 and correspondingly, v ( ) < v ( ) :
For v
v ( ), the …rst-best allocation will be chosen by the supplier
simply given the fact that it is feasible, and so by de…nition it will maximize
the supplier’s payo¤ subject to providing the producer a gross payo¤ of v:
Obviously now r = c < (1
)w to re‡ect that the producer has to be given
more surplus.
Finally, we show that the investor protection constraint can be ignored.
Step 3: Suppose that
[1 + " (f (v ( )))] 1 , then the investor protection constraint (11) does not bind.
Proof of Step 3: We require that:
(1

) (q (x) + w)

r
= q (x)

p0

1
+ (1
(e)

)w

or
[p0 (e) q (x)]

1

= [p0 (f (v)) q (g (v; ))]

1

(19)

:

Now we show that the left hand side of this inequality is increasing in v.
Di¤erentiating with respect to v and using the expressions for f 0 (v) and
gv (v; ) we …nd that
d [p0 (f (v))q(g(v))]
=
dv

(p0 (e))2 (q 0 (x))2 q 00 (x)q(x) p00 (e)p(e)
p (e) ( q 00 (x)) fq 0 (x)g2
fp0 (e)g2
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1

(20)

where all expressions are evaluated at e = f (v) and x = g(v; ): By Assumption 1 (iv), the term in square brackets is positive and so the above expression
is negative and so the left hand side of (19) is increasing as required. So
[1 + " (f (v ( )))] 1 is su¢ cient for the investor protection constraint to hold
for all v > v ( ).
This completes the proof of Proposition 1.

Proof of Corollary 1: To characterize the constrained Pareto-frontier,
observe that
@S
= (p0 (v)q(g(v; )) 1) f 0 (v):
@v
= 0: For
For v v; p0 (e ) q(x ( )) = 1 and also, f (v) = f (v): Therefore, @S
@v
v < v, p0 (v)q(g(v; )) > 1 and as p(e)=p0 (e) e is increasing in e, f 0 (v) > 0
and so @S
> 0: In the case where the participation constraint does not bind,
@v
we have p0 (e0 )q(x0 ) = 1 + "p (e0 ): Also, f 0 (v) = "p1(e) : Therefore, for v v ( ) ;
@S
= 1:
@v
Using Assumption 1:
@2S
@ 0
=
(p (v)q(g(v; )) f 0 (v) + (p0 (v)q(g(v; ))
2
@v
@v

1) f 00 (v):

(21)

From the proof of Proposition 1 we already know that p0 (f (v))q(g(v)) is
decreasing in v. Now we use (20) to show that the …rst term in (21) is
1
negative. Next we show that f 00 (v) < 0: Since f 0 (v) = "(e)
; it su¢ ces to
0
prove that " (e) > 0: Upon di¤erentiation it is veri…ed that
"0 (e) =

(p0 (e))2 p00 (e) (1 + " (e))

p (e) (p00 (e))2 1 +

(p0 (e))3

p000 (e)p0 (e)
fp00 (e)g2

>0

by Assumption 1 (v). To check that S(v; ) is decreasing in , di¤erentiate
to verify that:
@S
= (p(f (v))q 0 (g(v; ))
@

) g2 (v; )

g(v; ) =

by the envelope theorem. This completes the proof.
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g(v; )

Proof of Corollary 2: From the de…nition of u^; and using Corollary 1:
@ u^
=
@
1
@ u^
=
@
@ u^
@ (w(1

))

=

@S
@
@S
@

<0

1
1

@S
@v

@S
@v
@S
@v

1

<0

> 0:

Also,
@ 2 u^
=
@ (w(1
))2
1

@2S
@v 2
@S 2
@v

> 0:

Proof of Proposition 2: Su¢ ciency follows routinely from observing that
the …rst condition requires says that the supplier makes a non-negative payo¤
while the second condition says that the producer prefers his assignment to
writing a contract with any other supplier. To show necessity, suppose that
ui (i) is unstable for some i 2 I. Then there exists k 2 J [ f0g and ik 0
such that
u^ ( ik ; (1
ik ) w; k ) > ui (i) .
But since:
u^ (0; (1

ik ) w;

k)

u^ (

ik ; (1

ik ) w;

k)

then the second condition in the Proposition must be violated.

Proof of Proposition 3: This follows directly from the Corollary 1: S(v; )
is increasing in v and v is increasing in : Since the outside option of the
producer is unchanged, the supplier receives all the gain in surplus.

Proof of Proposition 4: The payo¤ of producer i is determined from:
ui

(i)

=v

i (i)
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1

i (i)

w

which is clearly decreasing in

i (i) .

Proof of Proposition 5: This follows directly from the standard argument
in Bertrand-type models with heterogeneous costs, homogeneous products
and no capacity constraints.
Proof of Proposition 6: The …rst part follows directly from Proposition
2. The second part follows from Proposition 1.

Proof of Proposition 7: This follows directly from Proposition 1.

Proof of Proposition 8: Before the reform, the PC is binding with the outside option being set by the high-cost arms length trader at u^ (0; (1
) w; ) :
The only parties whose payo¤s will be a¤ected by the reform are the low
cost arms length trader and the producers. Since the reform will improve the
) w; ) > u^ (0; (1
) w; )) they are
outside option of producers (^
u (0; (1
better o¤. We show that the low cost supplier will be better o¤ as well. Let
be de…ned by:
u^

; (1

) w;

= u^ (0; (1

) w; )

u^:

This is equivalent to
= S u^ + (1

) w;

S (^
u + (1

Now observe that:

) w; ) :

@
= S1 v;
S1 (v; )
@v
which is positive if S12 (z; ) < 0. This indeed is the case as using the
envelope theorem, we have:
S2 (v; ) =

g (v; )

and
S12 (v; ) =

g1 (v; ) < 0:
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Therefore, @ =@v > 0:
Let 0 and 00 be de…ned by:
u^

0

; (1

) w;

= u^ (0; (1

) w; )

u^0

; (1

) w;

= u^ (0; (1

) w; )

u^00 :

and
u^
As u^ (0; (1
therefore,

00

) w; ) > u^ (0; (1
S u^0 + (1
00

< S u^ + (1

) w; ) ; u^0 < u^00 : Given S12 (v; ) < 0,
) w;

S (^
u0 + (1

) w;

00

S (^
u + (1

) w; )
) w; )

i.e., 0 < 00 :
Finally, since the PC is binding, by Proposition 1, e and x will go up.

Proof of Proposition 9: The only parties whose payo¤s are a¤ected are
the low cost arms-length trader and the producers. The former is strictly
better o¤ while the latter are strictly worse o¤ with the reform. The loan
size and hence e¤ort does not change when the PC does not bind, and so
economic e¢ ciency is not a¤ected.

Proof of Proposition 10: This is straightforward and hence is omitted.
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Table 1: Reform Prospects
Markets
Form of Government

Competitive

Monopoly

Democracy
(producer control)

Reform

No Reform

Autocracy
(market elite control)

Reform

Reform

Autocracy
(traditional elite control)

No Reform

No Reform

