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ABSTRACT

Government versus Private Ownership of Public Goods*

There has been a dramatic change in the division of responsibility between
the state and the private sector for the delivery of public goods and services in
recent years with an increasing trend towards contracting out to the private
sector and ‘public—private partnerships’. This Paper analyses how ownership
matters in public good provision. We show that if contracts are incomplete
then the ownership of a public good should lie with a party that values the
benefits generated by it relatively more. This is true regardless of whether this
party is also the key investor or provides other aspects of the technology.
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NON-TECHNICAL SUMMARY

The last twenty years have witnessed a dramatic change in the division of
responsibility between the state and the private sector for the delivery of public
goods and services. As evidence of weaknesses of in-house government
provision has accumulated, there has been a global trend towards greater
involvement of the private sector. This has often involved contracting out to
both non-profit organizations and for-profit firms, while maintaining state
ownership. In other cases, ownership of public facilities by the private sector,
or more complex forms of arrangements often referred to as ‘private—public
partnerships’ have been encouraged. Some economists have questioned if
there is a case at all for state ownership, even if social goals are taken into
account, when the opportunities for government contracting are exploited.

From the seminal work of Grossman and Hart and Hart and Moore
(henceforth, GHM) it is now appreciated that incomplete contracting provides
a useful foundation for understanding the importance of ownership of firms. In
this Paper, we extend these models to consider ownership issues for public
goods. In doing so, we obtain insights about ownership structure that diverge
from the standard private goods case. In particular, we show that if the value
created by the investments of the parties constitutes a public (i.e. non-rival
and non-excludable) good then the party with the highest valuation should be
the owner irrespective of the relative importance of the investments or any
other aspects of the production technology.

We motivate our analysis by the need to understand whether the government
or private organizations should own public projects. Many states now delegate
responsibility for providing social welfare and development services to non-
governmental organizations (henceforth, NGOs). Moreover, partnerships
between governments and NGOs are frequently observed in Asian and Latin
American countries.

Our key insights also apply to many other situations where parties share
responsibilities in public good provision. Examples include collaborations
between different government agencies (e.g. at the local and federal levels),
or different private organizations for the provision of public goods. The
analysis is also relevant for understanding collaborations in the fields of
scientific research and art, and political campaigns. We also consider
implications for assigning custody of children in divorce settlements.

Our baseline model is of a government and an NGO, each of whom can invest
in a project that will increase the value of its service, which is a public good to
the two parties. Since the investments are non-contractible, however, the
usual hold-up problem arises, leading to underinvestment in the project. We
then ask who should own the asset to maximize the net surplus generated by
the investments. We show that, in a broad range of cases, this will be the



party that has the greatest valuation of the project. This conclusion departs
from the standard presumption, where GHM state that the ownership of an
asset depends on the relative importance of the investment of the parties
involved, and in particular, if there is a single investor, then they should own
the asset. The model also explains why privately owned facilities funded by
government investment are becoming increasingly popular.

The following example illustrates our basic argument. Suppose that a
government agency (henceforth, the government) is deciding how much to
invest in improving the quality of a school. There are two possible levels of
investment, high and low, with costs 2 and 0 respectively. The pay-offs to the
government from these two quality levels are 1 and 0. Assume that an
educational NGO is active in the community and, because it values the well-
being of the children very highly, it has pay-offs from these investments of 5
and 0. We also assume that the NGO does not have enough resources to
invest in school quality on its own and that continued government involvement
in the project is needed for its investment to remain fruitful. Finally, we
suppose that the parties cannot contract on the level of investment or realized
quality.

Joint government—NGO surplus is highest when the high level of investment is
chosen. Since the level of investment is not contractible, however, this cannot
be guaranteed by an up-front payment from the NGO to the government.
Similarly, since the quality of the school is not contractible, a promise by the
NGO to make a transfer to the government if the quality of the school
improves will not be kept. Following the incomplete contracting literature,
assume that the parties bargain over the surplus after the investment is sunk,
and the choice of investment depends upon the share of the surplus received
by the investing party. Ownership affects the disagreement pay-offs of the
parties, hence their share of the surplus and investment incentives. If the
government owns the school and chooses the high investment level, then in
the event of disagreement, the government will continue with the project
(since its ex post pay-off is 1>0) and the NGO will receive a pay-off of 5.
Hence, the NGO cannot be induced to contribute anything to the project ex
post, and ex ante the government will prefer the low level of investment.

If the NGO owns the school both parties receive disagreement pay-offs of
zero. Bargaining therefore results in each receiving half of the surplus from the
project. The government will now choose the higher level of investment as this
will generate a net ex ante pay-off of 3-2=1 compared to zero under the low
investment. Hence, NGO ownership yields the joint surplus maximizing level
of investment in this example. Thus investment incentives are better when
ownership of the school is granted to the more caring party (the NGO) rather
than the party with the investment technology (the government).

In the Grossman-Hart-Moore theory of the firm, ownership improves
bargaining power and, hence, investment incentives. This is not true when the



project is a public good. In the above example, the NGO has greater
bargaining power when the government is the owner of the project since it
values quality improvements whether or not it is directly involved. When the
NGO is the owner, its bargaining advantage is lower as it cannot finish the
project on its own. Hence, it is willing to transfer resources to the government.
This has favourable ex ante investment incentives for the government. This
undercuts the efficiency argument that is often made against government
ownership. At the same time, it gives a reason why an NGO might be involved
as an owner. In the Paper we generalize this argument. We show that even
when both parties invest in the project, and in the event of disagreement, the
marginal return to the project from the investment of a party is higher when
they are the owner, and the investment incentives of both parties are higher
when the party with the higher valuation is the owner.

The argument behind the example is quite general, as we demonstrate in the
Paper. The main value of the framework developed here is to provide a basis
for thinking systematically about how the private sector can be involved in the
provision of public goods, a process that has proceeded apace in the real
world without any underpinning model to understand it.



I. INTRODUCTION

The last twenty years have witnessed a dramatic change in the division
of responsibility between the state and the private sector for the delivery of
public goods and services. As evidence of weaknesses of in-house government
provision have accumulated [World Bank, 1995], there has been a global trend
towards greater involvement of the private sector.! This has often involved
contracting out to both non-profit organizations and for-profit firms, while
maintaining state ownership. In other cases, ownership of public facilities
by the private sector, or more complex forms of arrangements often referred
to as “private-public partnerships” have been encouraged. Some economists,
such as Shleifer [1998], have questioned if there is at all a case for state
ownership, even if social goals are taken into account, when the opportunities
for government contracting are exploited.

From the seminal work of Grossman and Hart [1986] and Hart and Moore
[1990] (henceforth, GHM) it is now appreciated that incomplete contracting
provides a useful foundation for understanding the importance of ownership
of firms.? In this paper, we extend these models to consider ownership issues
for public goods. Doing so, we obtain insights about ownership structure that
diverge from the standard private goods case.? In particular, we show that
if the value created by the investments of the parties constitutes a public
(i.e., non-rival and non-excludable) good then the party with the highest
valuation should be the owner irrespective of the relative importance of the
investments or other aspects of the production technology.*

We motivate our analysis by the need to understand whether the govern-
ment or private organizations should own public projects. Many states now
delegate responsibility for providing social welfare and development services

'For a careful micro level empirical study of the relative efficiency of government agen-
cies, for-profit firms and non-profit organizations see the recent study of U.S. hospitals by
Duggan [2000].

2See Hart [1995] for a lucid discussion of the issues.

3The reason for the departure from the main results of GHM regarding ownership
presented here is distinct from others that have been put forward in the private goods
case (e.g., DeMeza and Lockwood [1998], Rajan and Zingales [1998]).

4Hart, Shleifer, and Vishny [1997] also discuss the issue of public versus private own-
ership, but in their model at least one party does not directly care about the project,
and hence ownership is governed by technological factors. See section II1.3 for a detailed
discussion.



to non-governmental organizations (henceforth, NGOs). Moreover, partner-
ships between governments and NGOs are frequently observed in Asian and
Latin American countries (e.g., Farrington and Bebbington [1993], Fiszbein
and Lowden [1999], and Farrington and Lewis [1993]).

Our key insights also apply to many other situations where parties share
responsibilities in public good provision. Examples include collaborations
between different government agencies (e.g., at the local and federal levels), or
different private organizations for the provision of public goods. The analysis
is also relevant for understanding collaborations in the fields of scientific
research and art, and political campaigns. We also consider implications for
assigning custody of children in divorce settlements.

Our baseline model is of a government and an NGO, each of whom can
invest in a project that will increase the value of its service, which is a
public good to the two parties.” However, since the investments are non-
contractible, the usual hold-up problem arises, leading to underinvestment
in the project. We then ask who should own the asset to maximize the net
surplus generated by the investments. We show that, in a broad range of
cases, this will be the party that has the greatest valuation of the project.
This conclusion departs from the standard presumption, due to Grossman
and Hart [1986] and Hart and Moore [1990], that the ownership of an asset
depends on the relative importance of the investment of the parties involved,
and in particular, if there is a single investor, then she should own the asset.
The model also explains why privately owned facilities funded by government
investment are becoming increasingly popular.

The following example illustrates our basic argument. Suppose that a
government agency (henceforth, the government) is deciding how much to
invest in improving the quality of a school. There are two possible levels
of investment, high and low, with costs 2 and 0 respectively. The payofts to
the government from these two quality levels are 1 and 0. Assume that an
educational NGO is active in the community and, because it values the well-
being of the children very highly, has payoffs from these investments of 5 and

SWhile NGOs are typically not-for-profit, our analysis goes through so long as the
organization directly cares about the project. This includes for-profit firms caring about,
say, local education, culture or the environment. See Glaeser and Shleifer [1998] for a
recent paper that shows if the manager of a firm and customers share a taste for the
quality of the service offered, not-for-profit status is likely to provide better incentives
than for-profit status. However, they do not focus on ownership issues.



0. We also assume that the NGO does not have enough resources to invest in
school quality on its own and that continued government involvement in the
project is needed for its investment to remain fruitful. Finally, we suppose
that the parties cannot contract on the level of investment or realized quality.

Joint government-NGO surplus is highest when the high level of invest-
ment is chosen. However, since the level of investment is not contractible,
this cannot be guaranteed by an up-front payment from the NGO to the
government. Similarly, since the quality of the school is not contractible, a
promise by the NGO to make a transfer to the government if the quality of
the school improve will not be kept. Following the incomplete contracting
literature, assume that the parties bargain over the surplus after the invest-
ment is sunk, and the choice of investment depends upon the share of the
surplus received by the investing party. Ownership affects the disagreement
payoffs of the parties, hence their share of the surplus and investment incen-
tives. If the government owns the school and chooses the high investment
level, then in the event of disagreement, the government will continue with
the project (since its ex post payoff is 1 > 0) and the NGO will receive a
payoft of 5. Hence, the NGO cannot be induced to contribute anything to
the project ex post, and ex ante the government will prefer the low level of
investment.

If the NGO owns the school both parties receive disagreement payoffs of
zero. Bargaining therefore results in each receiving half of the surplus from
the project.® The government will now choose the higher level of investment
as this will generate a net ex ante payoff of 3—2 = 1 compared to zero under
the low investment. Hence, NGO ownership yields the joint surplus maximiz-
ing level of investment in this example. Thus investment incentives are better
when ownership of the school is granted to the more caring party (the NGO)
rather than the party with the investment technology (the government).

In the Grossman-Hart-Moore theory of the firm ownership improves bar-
gaining power and, hence, investment incentives. This is not true when the
project is a public good. In the above example, the NGO has greater bar-
gaining power when the government is the owner of the project since it values
quality improvements whether or not it is directly involved. When the NGO is

6We are assuming that ownership cannot be costlessly transferred in the post-
investment stage. Otherwise, the NGO could abandon the ownership of the project,
expecting the government to finish it. This would bring us back to the previous case
and ownership would not matter for investment. See section II for more on this issue.
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the owner, its bargaining advantage is lower as it cannot finish the project on
its own. Hence, it is willing to transfer resources to the government. This has
favorable ex ante investment incentives for the government. This undercuts
the efficiency argument that is often made against government ownership. At
the same time, it gives a reason why an NGO might be involved as an owner.
In the paper we generalize this argument. We show that even when both
parties invest in the project, and in the event of disagreement, the marginal
return to the project from the investment of a party is higher when she is the
owner, the investment incentives of both parties are higher when the party
with the higher valuation is the owner.

The remainder of the paper is organized as follows. In the next sec-
tion, we lay out the basic model and present the main result.  Various
extensions and caveats are considered in section III. Section IV reviews some
applications of the model, with special emphasis on the experience of NGO
involvement in public projects in developing countries. Section V concludes.

II. Tue MODEL.

There is a single time period in which a public project can be carried out.
Two players, g and n, can undertake human capital investments that will in-
crease the benefits generated by the project (e.g., through improved quality).
These investments can be interpreted as project specific skills or knowledge
that are not fully transferable to others in the absence of the investor.” The
project is ‘public’ in the sense that the benefits that it generates (as distinct
from the non-human assets associated with the project, or the investments
themselves) are non-rival and non-excludable to g and n. Let Y = (yg,yn)
denote the vector of investment decisions.

Examples of the investments that we have in mind are specialized training,
information acquisition, developing a trusting relationship between staff and
beneficiaries. The projects are such things as designing and running a school
or health care system, teaching self-employment skills to beneficiaries of anti-
poverty programs, building an extension system to serve farmers, organizing
groups for conservation projects, and developing monitoring and screening
technologies for micro-lending programs.

"See Hart [1995, p. 68] for a discussion on the distinction between investments in
human capital as opposed investments in physical capital in the context of the property
rights approach to the theory of the firm.



It is key to the analysis that the human capital investments are specific
to the project and lose value if employed in alternative uses. After the in-
vestments are undertaken, a further discrete input is required to operate the
project denoted by = € {0,1} at a cost of ¢ > 0. This could be the recurrent
cost of keeping the project going or simply a continuation decision. We will
mostly be interested in the case where ¢ is small or even zero.

The benefit from the project depends upon the investment level and is
denoted by

¢(x,Y)={ AR,

Thus, input x is essential for the project to yield a benefit. We assume
that b(yg, yn) is a smooth, increasing and concave function satisfying the
Inada endpoint conditions. In addition we assume b(0,0) = ¢y > 0 and
%l;(ygﬁ) > 0, i.e., investments are (weak)complements.

The two players value the project to different degrees and payoffs are
quasi-linear in project valuation and money. If gcontributes C; to the

project’s costs, its payoff is
00 (z,Y) — Cy

where ¢, > 0 is the valuation parameter of g. If n contributes C,, then its
payoft is
0,6 (x,Y)—C,

where 6, > 0 is the valuation parameter of n.
In the absence of any contracting problems, the parties will choose the
level of investments to maximize joint surplus:

(0n+eg)¢(xuy)_yg_yn_c~

Let y; denote the joint surplus maximizing level of the investment by party
1. It solves the following Lindahl-Samuelson type rule:

(99 +9n) bk (ygay:;) =1lfor k € {Lz}a

where by (+) is the derivative with respect to the kth argument. Under our
assumptions, y» > 0 and y; > 0. We assume that (6, + 0,,) b (y} yi;) — Yy —
yyr —c > 0. Thus, it is optimal for the project to go ahead when both

6



party’s valuations are taken into account and the joint surplus maximizing
investments are implemented.

If there are no limits on contracting between the parties we would expect a
partnership to achieve the joint surplus maximizing outcome described above.
We now consider a more realistic model with contracting imperfections. We
follow the burgeoning literature, reviewed in Hart [1995], in supposing that
the contract reached between the two parties is incomplete. Specifically, the
investments in the project cannot be specified ex ante. This seems natural in
our context - investments in the context of schools, credit programs, environ-
mental protection and preventive health care, etc. are extremely complex.®
Similarly, the realized benefits of such investments (“better quality”) are
hard to contract on.

As a consequence, each party will possess some bargaining power after
the investments have been sunk, even if at the beginning of the game each
party could choose from many partners. We use Nash bargaining so that
the parties are assumed to split their renegotiation surplus 50/50 over the
disagreement point. The anticipation of ex post bargaining over the surplus
affects ex ante investment incentives, and since each party receives only a
fraction of the social return from their investment, the resulting investments
will differ from the case where each party could offer an up-front investment
contingent transfer that would “price” the marginal benefit that the other
generates. Moreover, the higher is the disagreement payoff of a party relative
to the other party, the stronger is her position in the bargaining game. To the
extent the disagreement payoffs depend on who is the owner of the project,
and are sensitive to the investments, the ownership structure affects joint
surplus. Our goal in this section is to characterize under whose ownership of
the project (second-best) joint surplus is the highest.

We identify the project with all of its non-human assets which is akin to
the notion of the firm in the property rights approach [Hart, 1995]. These
non-human assets might include equipment, inventories, buildings or loca-
tions, cash, patents and copyrights, a plan or a methodology, reputation or
name, and the rights and obligations embodied in outstanding contracts. We
assume that the owner of the project has residual control rights which is a

8Indeed the inherent difficulty of monitoring performance in these activities is believed
to be the main source of government failure as well as the non-viability of contracting
them out to private firms (World Development Report [1997, p. 25]).



source of bargaining power. In the event of a dispute, the owner has the
authority to exclude anybody from working on the project at any stage.

The public good nature of the project implies that, if the parties disagree
(which does not happen on the equilibrium path), then both parties may be
better off ex post by transferring ownership from the original owner to the
other party.” Such “renegotiation” with costless transfers of ownership would
make the initial assignment of property rights irrelevant.' Hence, we assume
that ex ante ownership does provide some form of credible commitment to
maintain the ownership structure ez post. Since the parties will choose the
joint surplus maximizing ownership structure, it is in everyone’s interest to
make such ownership commitments. One way to make such commitments
would be if the first stage of the game had a ‘design’ phase in which the owner
undertakes certain actions (which are distinct from the investments) which
require the owner’s continued presence till the completion of the project.
Formally, this means that the owner alone can choose z.!!

The game has the following stages:

e Stage 1: gand n decide who should own the project, i.e. have residual
rights of control over the assets created. The owner undertakes the
design of the project.

9This issue does not arise in a private good context since, if the parties disagree, then
the owner is strictly better off by retaining ownership, even if this involves selling the
assets for their scrap value.

10This is easily seen in the example from the introduction. If the NGO is the owner,
then she receives 3. However, if she handed over ownership ex post to the government, she
would gain 5. Anticipating this the government would not wish to invest in high quality
whether the government or NGO was the owner as it would always receive a payoff of 1.

" One possible reason is that these decisions, like the investments themselves, are qual-
itative and relationship-specific in nature. This makes ownership difficult to transfer at a
later stage. An alternative reason why it may be costly to transfer ownership ex post is
that the owner enters into formal or implicit contractual relationships with third parties
(e.g., banks, suppliers, staff) in relation to the project and it may be costly to transfer
these obligations to another party at a later stage. Indeed, if transfer of ownership (and
hence contractual obligations) is anticipated at a later stage the initial owner might have
an incentive to spend more resources on the project account (e.g., borrowing) than needed
if the relevant actions are subject to problems of asymmetric information. For example,
a moral hazard based story would be, if the owner anticipates transferring ownership at
a later stage, she will undertake less effort to cut costs. The new owner would not know
until the very end after all uncertainties are resolved the net worth of the project that was
transferred to her.



e Stage 2: If a partnership is formed then g chooses y, and n chooses
Y, which are henceforth sunk and cannot be changed.

e Stage 3: g and n bargain over whether to continue with the project
with transfers being possible at this stage. If the ez post surplus is
greater than the cost of finishing the project, the owner chooses x =
1,and = 0 is chosen otherwise.

Ownership matters because it defines different status quo payoffs in the
bargaining game. We assume that if the owner takes over the project com-
pletely in the event of bargaining breaking down, then each party enjoys a
reduced level of surplus from the project. Let B’ (y,,y,) denote the benefit,
where i € {g,n} with B*(y,,yn) < b(yy,yn). These functions are also as-
sumed to be increasing and concave with BQLB;@;;Z’—”) > 0 and B"(0,0) = ¢}, >
0 for i« = g,n. For simplicity we also assume that neither party can carry
away some part of the results of her investment out of the project and put
it to an alternative use in the event of disagreement. A key assumption is:

ASSUMPTION 1: The marginal investment returns under differ-
ent ownership structures satisfy:

b1 (Yg,yn) > B (Yg,yn) > BT (Yg, yn) for all y,
by (YgsYn) = BY (Yg,Yn) > BY (yg, yn) for all y,.

This says that the marginal return to a given type of investment is highest
in the event of disagreement when the party that made the investment is the
owner. Following, Hart, Shleifer, and Vishny [1997] this assumption could be
interpreted as saying that a part of the return of the investment of a player
is embodied in her human capital and cannot be realized if she is fired.

The model is solved backwards. The ownership structure is important in
defining the default payoffs in the stage 3 bargaining game. Let ﬂ; (Y) and
!, (V) denote the default payoffs of g and n when i (= g,n)is the owner.
Ownership of the project determines who chooses whether to go ahead with
the project and supply z in the event that bargaining breaks down. After
the investments have been made, if the two parties are able to reach an
agreement, then (6,, + 60,)b(Y) — ¢ is ex post joint surplus.



Let ¢t denote the amount of ez post transfer from n to g which can be
positive, negative or zero. Let us define 6 € {0, 1} such that 6 =1 when g is
the owner, and 0 otherwise. Then the equilibrium level of transfers when i
is the owner, using the Nash bargaining solution, is

t = argmax{0,b(Y) -z —(1—0)c— uy, (Y)HO,b(Y) + 2z — 6c —u}, (V)}
(O —0)0(Y)+6c— (L=68)c+a, (V) —a;, (Y)
5 :

The net of transfer ez post payoffs of g and n are therefore :

(O +0,)0(Y) +a, (Y)—ul, (Y)—c

n

2
(0 +6,)0(Y) +a, (V) —a, (Y)—c
5 .

We now contrast ownership by g and n. When i is the owner (i = g,n) the
default payoffs are:

Uy (Y) = 0,B" (yg,9n) — éc
an (Y) = 0, B’ (Yg,Yn) — (1 = 6)c

where 6 = 1when ¢ = g,and 6 = 0 when 7 = n. Substituting these into the
payoffs of each party we find that when ¢ is the owner, the payoff of g is

(0n +04) b (Yg, yn) + (85 — 0,) B’ (Yg, Yn)

Vy (Ygs Yn) = 5 —Yg — ¢,
while that of n is
- 0, +0,)0 (yy, Yn 0, —0,) B (y,, Yn
1); (ygayn) — ( + 9) (yg y )+2( g) (yg y ) _ yn _ (1 _ (5)6

The two players maximize the above payoffs with respect to their own invest-
ment levels, taking the investment of the other party as given. We focus on
the resulting investments that constitute a Nash equilibrium. Our assump-
tions guarantee that the best response functions are well behaved and that
an interior equilibrium in pure strategies exists for small enough c. Formally,
we assume

10



ASSUMPTION 2: min{f,¢¢, 6,61} > c.

This guarantees that each party values the project enough to continue with it
unilaterally in the event of disagreement. The proof of Proposition 1 of Hart
and Moore [1990] can then be adapted quite easily to show that the Nash
equilibrium investment levels are unique for any given type of ownership. We
now have:!?

PROPOSITION 1: Suppose that Assumptions 1 and 2 hold.
Then, at any Nash equilibrium, investment levels are below their
joint surplus maximizing levels. Giving ownership to the party
with the highest valuation improves investment incentives for
both parties, and results in the highest possible level of joint
surplus for the two parties.

This contrasts with the standard view about ownership of private firms,
where ownership improves investment incentives of the owner, and decreases
the investment incentive of the other parties. A direct implication of the
above result is :

REMARK: Even if the investment of one party is more important
for the project than that of the other party, so long as she has
a lower valuation she is not optimally the owner. In the limit if
there is only one investing party, she is not optimally the owner
if the valuation of the other party is higher.

In other words, the relative valuation of the project by the parties determines
who should be the owner, rather than aspects of the technology. If the parties
have the same valuation, then both forms ownership are equivalent in terms
of joint surplus. In contrast, the standard results of the property rights
literature suggest that ownership is determined by the relative importance
of the investments. In particular, if there is a single asset and one investor,
then the investor should be the owner (Hart [1995, p. 45]).

The public goods nature of the project is key to understanding this —
each party receives a payoff from the project’s completion even if she is not
directly involved with it. This implies that the party who cares more about

2The proof of this and all subsequent results appear in the Appendix.
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the project, say n (i.e., 6, > 6,), has a greater disagreement payoff whether
or not she continues to be involved with the project. The more caring party
is therefore able to get more than an equal split of the surplus irrespective
of who is the owner.!® This bargaining advantage translates into higher
investment incentives under Assumption 1.

While the above result is similar in spirit to the existing literature on
property rights, the flip side of it is not : the investment of the party with
the lower valuation is lower when she is the owner. Ownership does in-
crease the marginal return from her investment in the project in the event
of disagreement, as in the GHM framework. But there the owner is able
to appropriate this marginal return to the full extent, which enhances her
disagreement payoff relative to the other party, and hence her overall invest-
ment incentives. In our model, in contrast, even when she is fired from the
project the high valuation party benefits more from the investment of the
owner, i.e., the low valuation party! This increases her bargaining strength
relative to the owner, depressing the latter’s investment incentives more than
what is implied by simply splitting the ez post surplus equally. When the
low valuation party is not the owner, the surplus due to her investment is
lower if she is not involved with project. The bargaining advantage of the
high valuation party stems from her benefiting more from the other party’s
investment in the event of disagreement. If the surplus due to the low val-
uation party’s investment is small when the parties disagree, the bargaining
advantage of the high valuation party is less, which enhances the investment
incentives of the low valuation party.

Finally, since both investments are higher when the party with the higher
valuation is made the owner, given the (weak) complementarity of the invest-
ments of the two parties, the (second-best) joint surplus is higher.

It is useful to compare our result with other recent papers that show
ownership does not necessarily improve investment incentives in the GHM
setting, i.e., regarding the ownership of private firms. One set of papers,
such as Chiu [1998], De Meza and Lockwood [1998] and Segal and Whinston
[1998] consider the implications of “outside option bargaining”. Under this

3Note however that the more caring party always makes a net transfer to the less

caring party. For example, if the payoff of g when 7 is the owner can be written as

0y b (g, ) + LN BOIIE _ Since b (yy,00) 2 B (05, 0n) 1 00 > O g

gets a net transfer from n.
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the above bargaining protocol is valid only if both parties receive more than
their disagreement payoffs. Otherwise, if one party’s outside option is bind-
ing then she receives her disagreement payoff while the other party receives
the remaining surplus. Ownership improves a party’s outside option in the
GHM set up. Suppose when a party is made the owner, the outside option
constraint starts to bind. Now the other party’s investment incentives would
go up since she receives the full marginal returns from her investment. Rajan
and Zingales [1998] propose another possible exception to the GHM result.
If ownership induces greater specialized investment, it may also depress a
party’s outside option (since she is too specialized) and hence her bargaining
power. This may decrease her incentive to invest. In contrast, if she is not
the owner, she would not be concerned about the loss of outside opportunities
because her alternatives would not be affected by her investment. Therefore,
lack of ownership may increase investment incentives.

To conclude the discussion of the main results of the model we briefly dis-
cuss its welfare implications. Whether the (second-best) joint surplus max-
imizing arrangement chosen by the government and NGO under incomplete
contracting will be good for social welfare is not clear-cut. One important
issue is whether the government is likely to be maximizing social welfare
in the first place. It is well-known that the median voter’s preference for
public goods need not maximize social welfare (see, for example, Bergstrom
[1979]). To the extent that welfare is not maximized by the government, it
is unclear whether NGO involvement moves public good provision towards
the social welfare maximizing outcome. The case for NGO raising social
welfare will be most compelling when there are reasons to suppose that the
government undervalues the benefits of the public good compared to social
welfare. This is consistent with the arguments often advanced to justify the
role of NGOs in developing countries. These are the apathy or inefficiency of
most governments, or, the presence of “neglected” groups in the population
who are not represented in the political calculus. On the other hand, if the
government’s objective function is not too different from the social welfare
function, involvement of “overzealous” NGOs may reduce welfare by induc-
ing over-provision, as is sometimes alleged by critics of NGOs who view them
as lobbies for some particular causes.

III. ExTENSIONS

In this section, we discuss the robustness of Proposition 1 to some alter-
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native specifications. First, we consider the role of joint ownership. Second,
we introduce the possibility that one party does not care about the project
directly. Third, we study the implications of allowing the benefit from the
investments to have a public as well as private good component where the
latter can be appropriated by the owner in the event of disagreement. Fourth,
we consider what would happen in the case where the investments are perfect
substitutes. Finally, we examine the role of “ideology”, namely, allowing the
possibility that while the two parties may care about the project (e.g., good
schools), they might have very different views of how to design it (religious
vs. secular).

We develop the extensions in a slightly simpler framework where the pay-
offs are additive. Let b (Y) = agpu (yy) + antt (Yn) s B™ (Yg, Yn) = Agagpt (yy) +
anpt (Yn) and B (Yg, Yn) = agpt (Yg) + Ananpt (yn) where p(.) is a well-behaved
increasing, concave function satisfying the Inada endpoint conditions, with
p(0) > 0. The parameters a, and a, capture the importance of the in-
vestments and A\, and A, are positive fractions that denote what propor-
tions of the returns of the investments accrue to the project if the other
party operates it alone. As in Hart, Shleifer, and Vishny [1997], the param-
eter 1 — ); is the part of the return to investment of 7 that is embodied in
her human capital and cannot be realized if she is fired. This guarantees
that Assumption 1 holds. Let f(y) = argmax,>o{yu(z) — z}. It is easily
checked that under our assumptions, f(.) is an increasing function. Using
this notation, it is easy to check that the investment levels under g-ownership
are y, = f (04ay) and y,, = f ((091_;" + 0, 1?”) an) while those under n-

ownership are y, = f ((99% + Hn%i) ag) and y, = f (Opan) -

II1.1. Joint Ownership

So far we considered only the possibility that projects were owned by a
single party. Suppose, instead that ownership is joint, in the sense that the
project cannot go ahead if the parties fail to agree. This implies that the
disagreement payoffs are zero for both parties, and as a result the payoffs
will be

vl (Ygr ) = (9”+99){b2(ymyg)}—c
{o(
2

_y97
(On =+ 04) {0 (yn,yg)} — €

“Z (yg> Yn) — Yn.
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Comparing these payoffs of g and n with those given in section II it is clear
that the investment incentives of the more caring party will be lower and
that of the less caring party will be higher under joint-ownership compared
to individual ownership by gor n. A direct implication of this is:

PROPOSITION 2: Suppose that Assumptions 1 and 2 hold. The
investment incentive of the more caring party will be lower and
that of the less caring party will be higher under joint-ownership
compared to the two pure forms of ownership. If the investment of
the less caring party is relatively more important, joint ownership
may yield a higher level of joint surplus compared to ownership
by the more caring party.

Figure I illustrates this result for an example.'* It plots the difference in val-
uations, 0,, — 0,, against the difference in investment productivities, a,, — a,,
to illustrate the regions in which the different ownership structures will be
chosen. From Proposition 1 we know that if we restrict our attention to
ownership by g and nonly, then the area above the horizontal axis would
depict the set of parameter values for which ownership by n dominates own-
ership by g, and the area below the horizontal axis, the opposite. However,
if we allow for joint ownership, even if 6, — 6, > 0, if a, is sufficiently higher
than a,,joint ownership would dominate ownership by n, and conversely,
when 60, — 6,, > 0. In the figure the shaded areas depict parameter values for
which joint ownership is optimal. Notice that for 6,, = 0, all three forms of
ownership yield the same (second-best) level of joint surplus.

To see the intuition behind this result, consider the case where there is
only one investor, say g. In the GHM set up, g should own the asset. In our
set up, as we explained above, if n values the project more she would be able
to get more than half of the joint surplus irrespective of who is the owner.

14This assumes that u(y;) = 2,/ay; +A,i=g,n where A is a positive constant, and for
simplicity, ¢ = 0. We hold 0,+0,, and a,, +-a4 constant at 6 and @, and restrict the compar-

ison to cases where |0, — 0,,| < § and lan — ag| < @. It is easy to check that for 6, —6, > 0,

.. . . .. . _2(1=Xy )6—(1422)(6,,—0,)
joint ownership dominates n ownership if and only if a;, —a, > @ 2(1+>\g)é7(17)\§)(0’1700)

where the right hand side is a decreasing and concave function of (6,, —8,). We also as-
sume that Ag is small enough so that Ag(2 + Ag) < 1 (which is the case for Ay < ).

The latter implies that a, — a, always has to exceed some minimum threshold for joint
ownership to dominate.

15



When n is the owner, the realized benefit from ¢’s investment in the state
of disagreement is less by Assumption 1, and so n’s bargaining advantage
is less. This implies n should be the owner. But with joint ownership, n
has no bargaining advantage at all, which is even better from the point of
g’s investment incentives. In the general case, n’s own investment incentives
will be worst under joint ownership and so the optimal choice of ownership
will depend on the relative importance of the two types of investments.

II1.2. Contracting with a for-profit firm

We now consider what happens when one investing party gets no intrinsic
value from the project. This will help to understand where the public good
nature of the project is important. Let us consider this case, where 6,, = 0
and 0, > 0. For Proposition 1 and its corollary to go through, a crucial
assumption is that n completes the project in the event of disagreement
when she is the owner. If the cost of finishing the project, ¢, is positive,
then in the event of disagreement with n being the owner, the project will
not be finished unless n has some minimum valuation of the project. This is
assured by Assumption 2. When this is not satisfied, our result will have to
be modified. If g is the owner the payofts of the two parties are :

04 {0 (Ygs Yn) + B? (Y, yn) } — ¢

Ug (yguyn) = 2 Yy
0y {0 ygn) B9 s In —C
o (9o th) oy 10 (Yg, Yn) ! (Ygs Yn) } .

while under n-ownership the payoffs are

egb (yg> yn) —C

“g (yga yn) = ) — Yqg
n 0,0 (Yg,yn) — €
7)n (yg, yn) - g ! 2 - yn

Clearly, the investment incentive of n is now higher under n ownership, while
that of ¢ is higher under g-ownership, which brings out the familiar costs and
benefits of ownership in the GHM framework.!> Observe also that, in this

151t is possible that B* = 0 due to the technology of the project, for example, when the
presence of j is essential for the project to yield any surplus, in which case ownership by @
and joint-ownership would be equivalent. The conclusion is the same as this case, so long
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case, n-ownership is formally equivalent to joint ownership. Then it directly
follows from Proposition 2 that:

PROPOSITION 3: Suppose that one party does not value the
project and would not complete it in the event of disagreement
if she was the owner, but Assumption 1 continues to hold. Then,
this party will optimally be the owner if her investment is suf-
ficiently more important. Otherwise, the higher valuation party
will optimally be the owner.

In Figure I, if we set #,, = 0 and focus our attention only on the area below
the horizontal axis, the shaded area in the fourth quadrant would depict
parameter values for which ownership by a for-profit firm would dominate
ownership by g.

Thus, our model underlines that private ownership arrangements with
for-profit contractors must come from their intrinsic technological expertise.
Otherwise, government ownership is desirable.'¢

I11.3. Investment Outcomes have a private good component

Our basic case was of a pure public good. We now suppose that there is
also a private good component associated with the project. For example,
both g and n could invest to devise ways of cutting costs of running a school,
but this could adversely affect school quality. Between the two parties, the
gains from cutting costs is a private good, while the quality of the school is
a public good. This analysis is in the spirit of Hart, Shleifer, and Vishny
[1997].17

For simplicity, let there be a single investor, say n (i.e., a, = 0). It is
straightforward to allow both parties to invest and we will remark on what
happens in this case at the end of this section. Now y, generates a public

as 0; < 0;. If 0; > 0; then it is easy to check that ¢’s incentives are better when j is the
owner, while j’s incentives are better when ¢ is the owner.

6 A good example of private ownership in this case is the Private Finance Initiative in
the U.K. whereby ownership of public hospitals and other facilities is being transferred on
the grounds that the private sector has better access to the capital market.

"This is basically a simplified version of their model with the main difference being
both parties care about the quality of the project.
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good component a,u(y,) as before, but it also has a private good component,
B(y,)."® Let a and (1 — «) denote the relative importance of the public and
private good components of these investments in joint surplus. As above, if n
is fired only a fraction A, of the total benefits of her investments (i.e., the sum
of the private and public good components) are available. The appropriate
version of Assumption 2 is needed for this case to guarantee that the project
is continued in the event of disagreement. Formally, we make

ASSUMPTION 2": min{6,,0,} {\nanu(0) + (1 — «)3(0)} > c.
We show that:

PROPOSITION 4: Suppose that Assumption 1 and Assumption
2" holds. Then, if the investments generate a private and a pub-
lic good component, optimal ownership depends on the relative
importance of the two components. If the public good compo-
nent is sufficiently important, the high valuation party should be
the owner even if she is not the investor. Otherwise the investor
should be the owner.

As far as the public good component is concerned, Proposition 1 implies
that the higher valuation party should be the owner. On the other hand,
for the private good component, the investor should be the owner, as we
would expect from the GHM approach. Naturally, if 6,, > 6, these forces
are working in the same direction and so nshould be the owner. If 6, > 6,
optimal ownership depends on the relative importance of the public and
private good components, i.e., the value of o.'” If we allow both parties to
invest, then the conclusion is the same - if the public good component is

18Tn the Hart, Shleifer, and Vishny [1997] model investment leads to a reduction in cost,
but also affects quality of the service negatively. Our model is directly comparable to
theirs if p(.)is a decreasing function of y,,.

19Tn terms of the Hart, Shleifer, and Vishny [1997] model, if §,, = 0 then y,, would be too
high under private ownership while it would be too low under public ownership compared
to the joint-surplus maximizing level. However, if 6,, > 0 while this proposition is still
valid, y,, under n-ownership would move closer to the joint surplus maximizing level (i.e.,
it is lower than when 6,, = 0), while y,, under g-ownership would move further away from
the joint surplus maximizing level (i.e., it is lower than when 6,, = 0). As a result, allowing
contracting with non-profits relaxes the cost-quality trade-off involved with privatization
and (weakly) strengthens the case against government ownership.
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important then the high valuation party should be owner. If the private
good component is important, g ownership will lead to a higher value of y,
but a lower value of y,, and the opposite for n-ownership. This trade-off
will be resolved depending on the relative importance of the private good
components of these two investments, as in GHM.

I11.4. Perfect substitutes

The most standard model of public and private provision where the pri-
vate sector can “crowd-out” public provision takes a technology where the in-
vestments of g and n are perfect substitutes. We now consider what happens
in this case. Assume that b (Y, Yn) = 1 (Vg + Un), B (Ygs Yn) = 1 (Yg + Ayn)
and B™ (yy, yn) = 1 (Ayy + y») where 7(.) is a well-behaved increasing, con-
cave function satisfying the Inada endpoint conditions and A € (0,1). Under
full contracting, the parties simply determine the total first-best investment
level with the precise distribution of total investment between y, and y,, being
irrelevant for joint surplus. For the second-best allocation, we show that:

PROPOSITION 5: Suppose that the investments of the two par-
ties are perfect substitutes and that Assumptions 1 and 2 hold.
Then, there is only one investor in equilibrium and this party
should also be the owner. The owner-investor should be the party
that values the project most highly.

The intuition is simple and follows from the fact that the two investments
are perfect substitutes. The more caring party will always have a bargaining
advantage for reasons described in the previous section. This will translate
into a higher marginal return from her investment compared to the other
party. Since these investments are perfect substitutes, only the high valuation
party will invest in equilibrium under both types of ownership. Since we
assume that if a party is the owner, the marginal return from her investment
in the project is higher, this immediately implies the high valuation party
should also be the owner. While it is still true that the party with the highest
valuation should own the project, there is no separation between the owner
and the investor in this case.
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1I1.5. Ideology

We now study the effect of introducing another non-contractible input that
determines the payoffs of the two parties from the public good that we call
“ideology”. We assume that the owner of the project can choose this input
after the investments are sunk. While both parties value the project, they
may have different views on designing the project. This might, for example,
reflect the weights that each party attaches to particular beneficiary groups
(e.g. men versus women, some particular ethnic group), a view about the
environmental impact of a project, the religious content of an educational
program, or the role of family planning in a health program. Such issues are
frequently encountered in situations where NGOs function in practice.

To model this, let r € {0, 1} represent ideology — we assume that g prefers
r = 0 and n prefers r = 1. We suppose that ideology is chosen by the owner
and is costless. It is also value-subtracting so that designing the project to
suit one party diminishes the payoff of the other party and lowers the joint
payoff from the project. Specifically, the valuation of g is now {qr+(1—r)}6,
instead of 6,, and that of n is {¢(1 — r) + r}0,, instead of 6,,.The parameter
q € (0,1) captures the degree of homogeneity in tastes between g and n.2
Thus, ¢ might represent the fraction of beneficiaries n cares about when g
runs the project and vice versa. Alternatively g may value the fraction of
time that n devotes to teaching mathematics in a school (g), but may receive
zero value from the fraction of teaching time (1 — ¢) devoted to a particular
religion or ideology.?! Since the owner chooses r, her investment incentives
are unaffected, but the incentive of the other party is lower. If this loss is
large enough, it is now possible that Proposition 1 would not go through.
We show:

PROPOSITION 6: Suppose parties have different preferences re-
garding non-contractible aspects of project design (“ideology”)

20The parameter ¢ is similar to what Aghion and Tirole [1994] refers to as congruence
of objectives.

2Tn a recent paper Kremer and Sarychev [1998] argue that education is publicly provided
rather than publicly funded, even when there is evidence showing private schools are more
efficient, because people have preferences over non-contractible aspects of the education
of other people’s children. They argue that the most important of these non-contractible
aspects of education is likely to be ideology. For example, it is possible to require schools
to teach evolution or the history of the Civil War but it is hard to verify in what light
these things are taught to students.
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that affect their valuation of the project and that Assumptions 1
and 2 hold. If the owner chooses the project design, her invest-
ment incentive is higher while that of the other party is lower.
If preference differences are large enough, joint surplus need no
longer be higher when the high valuation party is the owner.

The incentive of the higher valuation party is stronger when she is the owner
now, since she gets to choose project design. But it need no longer be the
case that the incentive of the lower valuation party is stronger when the high
valuation party is the owner. In other words, the main effect of introducing
value-subtracting ideology is that it reduces the public goods aspect of the
project which drives our main results. However, we must distinguish this
case from the one where one party does not care about the project at all (as
in section II1.2). Even in the case of extreme preference differences (¢ = 0)
the lower valuation party cares about the project when she is the owner and
will complete it in the event of disagreement.

IV. APPLICATIONS

1V.1 NGOs in Developing Countries

Our main application is to the involvement of NGOs in public good provi-
sion. These are non-profit organizations that have been increasingly involved
in the provision of relief and welfare, social services, and various development
projects (e.g., agricultural extension, micro lending) in less developed coun-
tries over the last two decades.??

From the point of view of our framework of two parties making com-
plementary investments in a public good, of most interest is the growth of
public-private partnerships in this context.?® Consistent with our focus on

22 According to the Human Development Report [1993], there are more than 50,000
NGOs working at the grass-roots level in developing countries whose activities have af-
fected the lives of 250 million individuals. While there are some very large international
and national NGOs (e.g., Oxfam, BRAC) for the most part a typical NGO is “... a small
agency with a handful of staff working in a cluster of villages in a particular locality”
(Riddell and Robinson [1995]).

23 According to the World Bank [1998] partnerships are to be distinguished from con-
tractual relationships. The latter are project specific and are worked out in a fair bit
of detail. In contrast, partnerships entail clear overall objectives, but not much details.
The three main costs of partnerships are said to include “...dealing with conflicts, endless
discussion, and exploitation”.
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incomplete contracting, the literature on NGOs has many references to prob-
lems that arise due to the complex nature of the various inputs involved in
public projects, and the fact that the chosen organizational form of collabora-
tion between governments and NGOs vary in response to these problems (see
Malena [1995]). In addition, there is a lot of anecdotal evidence showing the
importance of ownership and of hold-up problems. Most NGOs feel that the
most difficult aspect of working with governments is in dealing with bureau-
cratic processes, delays, and corruption. Often projects have to be canceled
at the implementation stage due to disagreements between the government
and the NGO (see Malena [1995] and Sen [1998]).

In their wide ranging survey of government NGO-partnerships in agricul-
tural extension, Farrington and Bebbington [1993] and Farrington and Lewis
[1993] confirm the importance of partnerships in Latin America, Africa and
Asia. The government retains responsibility for R & D expenditures and pro-
vides training and technical support to NGO staff, while NGOs are given the
entire task of building an extension system to serve farmers owing to their
greater familiarity with local conditions and superior ability to communicate
with farmers. The genuinely collaborative nature of these arrangements is
noted by Farrington and Bebbington [1993, p.153] : “Careful planning of
responsibilities (between NGOs and governments) is particularly important
in fully collaborative efforts — such as joint on farm trials - in which a suc-
cessful outcome requires carefully scheduled inputs from both sides”. Other
instances of public-private partnerships include the case of health care ser-
vices and anti-poverty programs. In Tanzania, the government and churches
collaborate to provide the services of a district hospital. The church manages
the hospital and provides training to staff, while the government provides fi-
nancial support and personnel (Mliga [1998]). In various states of India,
the government provides resources and planning, while NGOs organizes lo-
cal groups and trains them to make effective use of anti-poverty programs
(Farrington and Lewis [1993]).

In general, the literature emphasizes that NGOs are more in tune with
the interests of the poor than many governments. Thus, a UN report cites
the fact that the rural poor are given higher priority by NGOs as one of
the main advantages of NGO over government provision for social services
and anti-poverty programs even while recognizing that governments have
a comparative advantage due to their much greater resource and broader
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institutional framework.?* This is a clear confirmation of our main result
that a more caring party should be the owner of a public project irrespective
of comparative advantage in the production of the service.

Our analysis presumes that both parties have a minimum valuation of the
project. There is considerable support for this in the literature on public-
private partnerships. According to Bratton [1989] and Clark [1995] successful
government-NGO partnerships have emerged only when both parties have
had some minimum commitment towards the beneficiaries. Wherever the
government is not committed to poverty alleviation or is repressive, NGOs
have preferred to chart their own course and stay away from any dealings
with government. Conversely, democratic countries where the government
or even individual ministries have a positive social agenda, collaborations
with NGOs have emerged as in India, Sri Lanka, and recently, in various
Latin American countries. In contrast, many African governments have not
been, in general, either democratic or responsive to the poor, and as a result
(mostly church-based) NGOs have conducted relief and welfare work, as well
as provide health and education services entirely on their own.

Our model emphasizes the importance of the parties’ project valuations
as a major determinant of organizational form rather than the importance
of inputs unless cost-saving issues are important (section III.3). According
to the World Development Report [1997. p. 25], governments that delegate
some functions to private organizations, typically prefer NGOs for delivery of
social services. The report argues that this is not necessarily because NGOs
are more cost-efficient but because they are perceived to be committed to
high quality or serve better some groups due to their religious or ideological
orientation (which is a proxy for project valuation). In contrast, for services
such as the management of infrastructure for-profit contractors are preferred
because cost efficiency is the major concern (e.g., road maintenance in Brazil,
water supply in Guinea, and ports in Malaysia). This is consistent with our
model : for activities where performance is hard to monitor, commitment
to the beneficiaries (i.e., project valuation) is more important than produc-
tion or cost efficiency considerations in determining who should be given the
responsibility of provision.

Finally, our discussion of the role of ideology suggests that valuation need

24United Nations Interagency Committee on Integrated Rural Development for Asia and
the Pacific [1992, p.20] .
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not be ‘neutral’ - even if both the government and the NGO cares about the
beneficiaries, they may have very different views on how to help them. The
greater is the divergence of these views, the less likely we are to see partner-
ships. Various case studies strongly confirm this prediction. According to
Farrington and Lewis [1993] in the ideological spectrum from neutral to non-
neutral activities, partnerships are more likely to form the more ‘neutral’ the
activity such as relief and welfare, and development (delivery of inputs and
technology, adapting technology to local needs). In contrast, conflicts arise
for NGOs engaged primarily in advocacy (e.g., land reform, environmental
protection, higher wages, legal rights, human rights). Conversely, govern-
ments run by ideologically driven politically parties, both on the left and
the right, are less likely to collaborate with NGOs (see Sen’s [1998] study of
government-NGO collaborations in India).

IV.2 Other Applications

The notion of joint provision of public goods by concerned parties is
of much wider interest than government-NGO relations. There are many
situations where public goods are produced by partners. Here, we mention
a few possibilities.

Our framework can be applied to situations where there is significant
presence of positive or negative externalities. For example, consider a situ-
ation where there are two adjacent localities (or two firms) on the side of a
lake. Each party can take a non-contractible action that affects the quality
of the water which in turn affects the payoff of both parties. Our framework
suggests that independent of the technology that governs how the actions
of these parties affect the quality of the lake water, the party who is most
affected by it should own it or have jurisdiction over it.?

Our analysis goes through directly if we consider public goods about
which different units of the government, say, local vs. state or federal, care
differentially. If we make the plausible assumption that the local government
cares more about the local public good, then it should be the owner even
if resources from the state or federal government are much more important
for its operation. Compared to the usual argument based on superior local

25However, bargaining in this situation may be complicated by the fact that the valua-
tion of the parties could be subject to asymmetric information (see Klibanoff and Morduch
[1995]).
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information, this can be interpreted as an alternative argument for decen-
tralization.

A very different application of the model would be to some problems in
the economics of the family where family members can be viewed as jointly
producing household level public goods. For example, the economic analysis
of divorce and child-support payments treats the well being of a child as a
household public good that enters the utility function of both parents whether
they are married or divorced (see Weiss and Willis [1985]). Our framework
can be applied to analyze the effect of child custody laws on investments
in children. The principle suggested by the model here would be to assign
the right to the child in the event of marriage breakup to the party who
values the child’s well-being the most. Our model predicts that this will lead
to the best incentives for both parents provided that these investments are
complements.?6

Our model could also be applied to scientific or artistic joint ventures
where parties directly care about the outcome of the project.?” In this in-
stance, the question is who should own the project or be the leader. The
main prediction of our basic model is that this should be the party who cares
most about the outcome rather than the party whose investment is more
important.

Another application of the model is to contributions towards political
campaigns by parties who have a common interest and complementary ex-
pertise. The main principle of our basic model suggests that the assets cre-
ated in such projects should be owned by the party who cares most about
the outcome — presumably the victory of a particular candidate or a cause.
Again, this is not necessarily the party whose expertise is most crucial to the
success of the campaign.

26See Rasul (2000) for an empirical analysis that uses this framework.

27Tt is important to emphasize that the parties need to care directly about the project for
our analysis to apply, i.e., they must benefit from the success of the project irrespective
of whether they are directly involved with it till the very end, or receive any personal
rewards (financial, reputational etc.). This certainly excludes many commonly studied
cases of partnerships or team production.
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V. CoNncLupING REMARKS

This paper has set out a framework for thinking about the responsibilities
of the state and the voluntary sector in providing inputs/finance to public
projects. Under the reasonable assumption that contracts are incomplete
and hence investments are subject to hold-up, we have a theory of ownership
of public goods. The model developed here delivers the presumption that
ownership should reside with the party that cares most about the project.
The main value of the framework developed here is to provide a basis for
thinking systematically about how the private sector can be involved in the
provision of public goods, a process that has proceeded apace in the real
world without any underpinning model to understand it.
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AprPENDIX : PrRoOOFS oF PROPOSITIONS

Proof of Proposition 1: Consider a vector (y,,y,) of investment levels

such that —ﬂ% < 0 and A(?yfﬂ < 0 with strict equality for at least one
player so that either y, or y, is strictly positive. Then, we know from Hart
and Moore [1990], Proposition 1, that any ownership structure that gives all
agent’s a higher marginal investment return will yield a higher vector of Nash
equilibrium investments, and higher joint surplus. Differencing the marginal
investment returns under the two possible ownership structures:

37{‘3 (Yg> Yn) B 3”’; (Yg> Yn) . (09 —0,) (BY (997 Yn) — BT (yg7 Un))

0y, 0y, n 2
and
v (Ygs Yn) . vy, (Ygs Yn) _ (0 — 0y) (B3 (Yg, Yn) — B (Y9, Yn))
OYn OYn, 2 '

It follows immediately from Assumption 1 that g ownership has highest
marginal return for both investors if 6, > 6,, and n ownership has the highest
for both investors if 0, < 6,. Now observe that, given Assumption 1,

AR —0,) B;
g (Yg: Yn) _ (On +09) b1 (Y9, Yn) + (0 — by) Bi (45, Yn) < (0 +0y) b1 (yg, yn)

0y, 2
and
avi (yg> yn) ((9n + 99) bQ (yqa yn) + (99 - 9”) B% (yq> yn)
Z = : : : : 0,+06,b  Un) -
o 5 < (0 + 04) b2 (yg, Yn)

Thus, at any Nash equilibrium, investment levels are below their joint surplus
maximizing levels (y;, y;‘;) Hence, second-best joint surplus is highest when
the ownership structure is chosen that gives the highest investment levels in
any Nash equilibrium.

QED

Proof of Proposition 2 : It is readily checked that the equilibrium invest-
ment levels under joint ownership are y, = f (@ag) and y, = f (@an) .
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Now consider the case 6,, > 6,. (The argument where 6, > 6,, is symmetric.)
In this case,

0, + 0, 1+, 1—A
f (%%) > f <<99 —; + On 9 )ag> > f(04a,) -

So y, is always higher under joint ownership. Now consider y,. Here, we

have
1 - )\n 1 )\'n, 9 gn
f(Hnan)>f<<99 5 + 40, +2 )an>>f< g—; an>.

Now as a,, — 0, y, goes to zero under all three ownership structures and the
comparisons of y, dominate. Hence, joint ownership dominates n-ownership
in terms of joint surplus in this case.

QED

Proof of Proposition 3 : It is readily checked that the equilibrium in-
vestment levels under g ownership are yJ = f (6,a,) and yj = f (091_“' an)

2
while those under n ownership are y; = f (%‘lag) and y; = f (%ian) . Clearly,
Yn > Y5 while yo > y7. Holding a, constant, as a, — 0, g ownership domi-
nates, and conversely, holding a,, constant, as a, — 0, n ownership dominates.

QED

Proof of Proposition 4: If the investments were contractible then the value
of y, and ¥, chosen to maximize joint-surplus would be given by :

04(09 + 0n)anpt (yn) + (1 — @) B (yn) = 1.

If g is the owner, the disagreement payoffs of g and n are, respectively,
A [0bgan i (yn) + (1 — @) B(yn)] and A,aby,an,1(yy). Similarly, if n is the owner,
then the disagreement payoffs are afya,1(y,) and abpanp(y,)+(1—a)B(yn).
Notice that only the owner appropriates the private good component. Hence
the value of y,, that will be chosen under g ownership is given by:

1— A, 1—An9+1+)\n
2 2 7 2

(1— o) () + { en} o () = 1.

Under n-ownership it is:
(1= a)B'(yn) + Oncand (y,) = 1.
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If n is a for-profit firm (6, = 0) it follows directly from these first-order
conditions that compared to the joint-surplus maximizing level, y, would
be lower under both types of ownership arrangements. Now suppose that
6, > 0 and 6, > 0. Then, if the public good component is ignored (i.e., o
is very small) y, is higher under n ownership. However, if « is large then
optimal ownership choice depends on the relative values of 6, and 6,,, as in
Proposition 1. As a result, when 60,, > 6,, n ownership is optimal. If 6, > 6,
then g ownership will yield higher surplus if « is high enough.

QED

Proof of Proposition 5: First take the case 6, > 6,. We show that there
will (generically) be a corner solution, and only the more caring party will
invest under both types of ownership arrangements. Suppose, if possible, an
interior solution exists for both y? and y". Consider government ownership
first. The first-order conditions for an interior solution are:

0 (v +us) = 1

(971, + 99) / * * (99 — 9”) / * * _
—5 (v +vi) - — AN (v + ) = 1
where g > 0 and y; > 0. But ey (ye 4 yr) — Gl (e 4 0y <

Wn’ (y; + y;fb) < 0,1 gy; + y;‘L) = 1 and so the first-order condition for
y» can never be satisfied for an interior solution. This implies that under
government ownership y; > 0 and y;, = 0. Consider NGO ownership now.
The first-order conditions are

(en + 9(]) e * (9‘] — 9”) / * *

— (yg + yn) A (Ayg + yn) =1

2
0.1 (y;‘+y;) = 1
Since (9”—;0"—) > 0, we conclude that even in this case y; > 0 and y;, =
0. Finally, we want to compare y; under government and NGO ownership.
Recall that by Assumption 1 BY (y,,yn) > B} (Y4, yn) . In this case, given
that y,, = 0 in equilibrium under both ownership structures, this assumption
translates to 0’ (y) > A\’ (Ay) for all y, or, A (Ay) is non-decreasing in A
on [0, 1] .2® Hence government ownership is optimal and only the government

28For example, this condition is satisfied by n(y) = y” where v € (0,1) or n(y) = logy.
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invests in equilibrium. The proof for the case ¢, > 0, is identical. For
0, = 0, it does not matter who the owner-cum-investor is.

QED

Proof of Proposition 6: Under ¢g’s ownership the investment levels are

11—\ 1+ X\,
= 1 G o= £ ( (0,75 00,5 )

while under n’s ownership they are

i 14 A 1A i
yg :f<<q(99 9 4 + en 9 g) ag) and yn:f(ﬁnan)

If ¢ < 1, the valuation of a party is lower when the other party is the owner
and chooses project design, compared to when she is the owner for a given
level of y,, and y,. This affects her investment incentives negatively. If gis
small enough, this effect can overturn our results concerning who should be
the owner. Thus, even if §, > 6,,, it may be that y’ > y? when ¢ is small (so
long as A, is not too low). This implies, if a,, is high relative to a,, it may
be optimal to make n the owner.

QED

LONDON SCHOOL OF ECONOMICS
UNIVERSITY OF CHICAGO
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