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1. INTRODUCTION

The conventional wisdom in the property rights literature is that clearl
defined property rights are a prerequisite for economic prosperity. Since priv
ization restricts redistribution and improves incentives by shifting residual i
come and control to private investors, a rapid transformation of ownership sho
be desirable. A widely held belief in economics is thus that rapid privatization
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a necessary first step for the institutional transition from a centralized commsa
economy to a decentralized free market economy. However, the evidence
actual privatization in transitional economies presents a very different picture

On one hand, rapid privatization in some of the Eastern European and forn
Soviet Bloc countries has been associated with continued economic turmoil
significant declines in output. On the other hand, China has experienced a rol
economy as the average annual growth rate of GNP was about 9.5% from 1
to 1998. The non-state sector has been the main engine in China’s economy; \
an average annual growth rate of over 20%, it now accounts for about 74% of
GNP. Interestingly, collectively owned enterprises comprise about 70% of tt
sector. Although these enterprises do not have clearly defined property rig
(Jefferson and Rawski, 1994), their economic efficiency is very close to that
privately owned enterprises in China (Svejnar, 1990). This experience of grad
reform coupled with rapid economic growth puzzled many economists. Why h
China grown so fast when the conditions thought to be necessary for growth w
absent? Does China’s rapid economic growth over the past 20 years, witho
large-scale privatization, challenge the conventional wisdom, particularly wher
is contrasted with the floundering economies of many former Eastern Bl
countries? This puzzle provides the backdrop for our study of property rights a
the nature of Chinese collective enterprises.

A Chinese collective enterprise is characterized by two main features, prope
rights are vaguely defined and there is significant involvement of governme
officials. The purpose of this paper is twofold. First, we discuss the nature
Chinese collectively owned enterprises and the property rights structure
Chinese Township-Village Enterprises (TVESs), which make up the majorit
Second, we develop a theoretical framework to deal with government involv
ment in these enterprises. Following the approach adopted by Davis and Nc
(1971, pp. 6-7), we consider two categories of institutions, the institution
environment and an institutional arrangemé&We focus on the determination of
the optimal choice of ownership arrangements by taking the economic insti
tional environment as exogenoti$he conclusion that private ownership is the

% For instance, such a question was raised in Blanchard and Fischer (1993, p. 4).

® The institutional environment is the set of fundamental political, social, and legal ground rul
that establish the basis for production, exchange, and distribution. Rules governing elections, pror
rights, and the right of contract are examples of the ground rules that make up the econol
environment. An institutional arrangement is an arrangement between economic units that gov:
the ways in which these units can cooperate or compete. An ownership arrangement is an instituti
arrangement that allocates the property rights to an individual, a group of individuals, or a gove
ment. The distinction between the institutional environment and an institutional arrangement
important to the understanding of some of the debates raised in the transitional economics literat

* Thus, this paper will make no attempt to study changes in the economic environment, althot
such changes certainly occur in transition economies and the study of these changes is importa
the transitional economics literature.
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optimal property rights arrangement is based on a set of presumptions that r
not be satisfied by transitional and other irregular economic environments,
which economic freedom is constrained and markets are absent, immature
imperfect. Our theory generalizes conventional property rights theory to inclu
irregular economies. It identifies a firm’s optimal ownership arrangement relati
to the degrees of economic freedom, decentralization, and market perfecti
Because transitional economies lack a high level of economic freedom, rem
centralized to varying degrees, and lack a mature market system, private o
ership may disrupt, rather than facilitate, a smooth transition to a private mar
system.

The theoretical framework addresses some issues in transitional econon
that may not be explained well by the traditional theory, e.g., the current state
affairs in countries in the middle of transition. Contrary to the widely held belie
that rapid privatization is a necessary first step for the institutional transition fro
a centralized command economy to a decentralized free market economy,
theory shows that the first step for institutional transition should be to improy
the economic environment before proceeding with large-scale privatizatic
Improvements include allowing individuals to pursue their own self-interes
allowing freedom of economic choice, adopting decentralized decision maki
and a market system, and using incentive mechanisms. Tian (1997) argued
these are four prerequisite conditions for an economy to function well. Th
theory explains why collective enterprises, especially the Township and Villat
Enterprises (TVES), have developed more rapidly than privately owned ent
prises, in China. There are five alternative explanations for the high efficiency
Chinese TVEs found in the literature. The first is sociological and uses traditior
Chinese culture as an explanation (Weitzman and Xu, 1994). The seconc
political (Chang and Wang, 1994) and is based on the interaction of the cen
and local governments. The third is a risk-sharing explanation by Li (199¢
which shows the rationality of collective ownership arrangement in a gray mark
environment with ambiguous property rights. The fourth, given by Che and Qi
(1998), interprets the firm boundaries of TVEs at the community level rather th
at the enterprise level. The fifth is the principal-agent approach of Hsiao et
(1998), which assumes double-sided moral hazard between the local governn
and the TVE. Our approach focuses on special resources in which administra
bureaucrats may have a comparative advantage in irregular economies.

In addition to capital investment and management ability, the ability to procu
government-owned or -controlled resources is considered to be an input in
production process. This skill is important when government intervention
significant or when a market is absent or not well developed. In general, priv:
entrepreneurs have superior abilities in management and bureaucrats have <
rior abilities in procurement. The status or degree of perfection of the institutior
environment of both the market and the government is summarized by a num
p, which is between zero and one and captures the relative importance
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procurement abilities. The institutional environment is more centralized, co
strained, or imperfect, the closeris to zero. Wherp is one, the institutional
environment is perfect and procurement ability may be unnecessary. We sr
that private ownership dominates collective ownership if the degree of perfecti
of the institutional environment of the market and the government is sufficient
high. We also prove that, under some conditions on opportunity incomes a
profit shares of individuals, collective ownership dominates private ownersr
when the institutional environment is significantly irregular.

A similar approach can be found in the literature, showing that differer
classes of agents characterized by comparative advantages in different unt
keted resources can potentially be used to explain different organizational
rangements. Reid (1977) may have been the first to use this idea in study
contractual structure in agricultural tenancy. He considered landlords as a cl
to have a comparative advantage in acquiring market information, and, hence
management, while tenants afford an advantage in labor supervision. Eswe
and Kotwal (1985) modeled Reid’s idea formally and studied how each contre
tual form, i.e., fixed wage contract, fixed rental contract, and share contra
entails a different type of agent, i.e., landlord or tenant, providing unmarket
factor inputs. These authors discussed the optimal contractual structures in te
of the landlords’ profit for some specific parameters. Our model is different fro
the models in Reid (1977), Eswaran and Kotwal (1985), and Hsiao et al. (19¢
in two main respects. First, we determine the relative superiority of the priva
ownership arrangement and collective ownership arrangements for varying
grees of imperfection of the institutional environment. The other models dett
mine the relative superiority of organizational form under the restriction of
private ownership arrangement. Second, we specify general, mathematical
ditions on the parameters to determine the optimal ownership arrangem
whereas other authors do not provide such conditions. A further advantage of
model compared to that of Hsiao et al. (1998) is that we derive some sensitiv
static results concerning the relative strength of the explanation variables
parameters.

The remainder of the paper is organized as follows. Section 2 discusses
nature of Chinese collective enterprises. Section 3 describes the model forme
Section 4 considers the determination of the optimal choice of ownerst
arrangements. Section 5 presents some sensitivity static results. Discussions
concluding remarks will follow in Section 6.

2. THE NATURE OF THE CHINESE COLLECTIVE ENTERPRISES

Chinese collective enterprises, in general, and TVEs in particular, do not he
clearly defined property rights. Clearly defined property rights typically includ
three basic elements (Demsetz, 1967; Furubotn and Pejovich, 1974). First, e\
property is assigned to a well-defined owner, or owners, with exclusive rights
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ownership. Second, the owner of the property receives the residual inco
accruing from the asset. Third, the owner has the right to control or determine:
use of the existing assets, to restructure the property, and to sell or lease it. If
of these three conditions is not satisfied, property rights are said to be ambi
ously or vaguely defined. However, some economists argue that the m
important aspect of ownership and property rights is the right to control (Gros
man and Hart, 1986; Hart and Moore, 1990).

A TVE is an industrial or commercial enterprise regulated by the governme
at the town-village level. TVEs can be classified into two groups by ownersh
structures, collective TVESs, which are owned by the community or administrat
by the town-village government, and non-collective TVES, such as individue
partnership, cooperative stock-sharing, stock-sharing, and joint venture en
prises. We focus on the former and discuss vaguely defined property rights.
addition to the vagueness caused by collective ownership of TVEs, there
three other factors causing uncertainty in the property rights of collective TVE
First, changes in the administration division system, such as the replacemen
district systems with town-village systems in the early 1980’s, may change t
structure. Second, changes of local government leaders who represent I
capital may change ownership rights. Third, investment and distribution de
sions are not made by the people of the community but rather by the commur
administration, mainly the chief leaders.

TVEs have some or all of the following characteristics. First, the TVE has r
well-defined owners, although a TVE is conceptually owned by the people of
community. There exists no well-defined relation-to-person shares. Therefore,
the standard definition of property rights, the TVE has no well-defined ownel
Second, in the majority of TVEs, funds are drawn mainly from the assets of t
people of the community, although some are drawn from government loans. O
a small portion of TVES, the so-called red-hatted collective TVESs, are individué
partnership, or cooperative stock-sharing enterprises which, in order to obt
low interest rate loans or for ideological reasons, are registered as collect
enterprises. Third, the people of the community cannot share directly in t
profits of the local TVEs. Only the employees are compensated in the form
wages. Fourth, most TVEs are controlled by their community’s administration
particularly the chief leaders. The chief leader can appoint the manager ofa T
and may participate in production decision making. Fifth, TVE capital cannot
transferred or sold. When an individual leaves a community, he automatica
loses common ownership of that TVE.

Note that the first condition of well-defined property rights is not satisfie
because of the first two characteristics. Furthermore, the second condition is
satisfied due to the third characteristic. Finally, the third condition is not satisfi
because of the fourth and fifth characteristics, i.e., the residual control rights
TVEs are vaguely defined. Thus, the property rights of TVE in the Chine:
non-state sector are ambiguous.
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The puzzle is, why have TVEs been growing faster than privately owne
enterprises, which have clearly defined property rights, since China’s marke
zation reform? By conventional property rights theory, the TVEs should be le
efficient than privately owned enterprises due to the vagueness in property rig
Hence, they should develop more slowly under reforms characterized by e
nomic liberalization and decision decentralization. However, contrary to t
traditional property rights theory, the TVEs have been growing more rapidly th:
privately owned enterprises. We will provide an explanation for this puzzle in tf
next section.

3. THE MODEL

This section develops a formal model to rationalize gradual privatization al
to analyze the reasons that TVEs have developed faster than privately ow!
enterprises at the current state of transition in China. The model incorporates
crucial features of imperfect markets, bounded economic freedom, and dec
tralization because of enormous involvement of government officials.

3.1. Description of the Model

Consider a private entrepreneur, denote@bgnd a bureaucrat, denoted by
The private entrepreneur may be an investor or a group of investors; f
bureaucrat may be the local government or an administrator. The private en
preneur can establish the firm by choosing one of two organizational forms.
one,e runs the firm privately, and in the otherruns the firm jointly withb. We
designate the first as a privately owned firm with a private ownership arranc
ment and the second as a collectively owned firm with a collective ownerst
arrangement.

After choosing the organizational form, the enterprise makes a capital inve
mentK. When the enterprise is private, the capital investment is made by t
entrepreneur. However, when the firm is collective, the capital investment m
be made solely by the local government, in which case the local governm
chooses the ownership, or solely by the entrepreneur, in which case the er
preneur chooses the ownership, or jointly by both parties, in which case both
them choose the ownership. Each of these three cases can be found in Chi
TVEs. Without loss of generality, we assume tKat= 1. We also assume that,
in an imperfect market or a structured bounded economic freedom or a limit
decentralization environment, the level of profit from the investment depends
two other resources, management’s ability to make production decisions &
procurement ability. The latter involves the ability to obtain government-owne
or -controlled production factors, the ability to get preferential policy treatmer

® Weitzman and Xu (1994) called collective ownership vaguely defined ownership, and Li (199
called it ambiguous ownership since control rights are not clearly defined.
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and the ability to solve various disputes with other production organization
units.

Management ability is crucial to the efficiency of production. In an incomplet
information market or an imperfect market, searching and adopting pror
production techniques and selecting and using proper inputs are essential
successful production. The activities involve decision making based on sot
technical and market information. Making a good choice of inputs require
knowledge of the available inputs, their quality, and prices. Making a goc
production decision depends on knowledge of government tax-subsidy progre
and of production regulations and policies.

Procurement ability may be of even greater importance when markets, es
cially factor markets, are absent or far from perfect and when the degree
economic freedom and decentralization is far from complete. Many producti
activities fall largely under government control in such irregular economi
environments, and this forms the basis for administrative bureaucratic interve
tion in production. Indeed, supply bottlenecks and shortages are more likely to
present in factor markets when administrative bureaucrats control the supply
production inputs. For example, most banks are still owned and controlled by
government in China. The prices and supply of many basic raw materials, st
as iron and steel, electricity, and transportation services, are not fully free. C
may be unable to procure the requisite inputs for production from factor marke
One may also need to get permission or quotas from administrative bureauc
to purchase these inputs. The quota for purchasing some inputs is not alw
fixed and the amounts of the rational good a firm can obtain often depends on
firm’s procurement ability and the status of the firm’s relations with the bureal
cratic administrators who control the resources. Many rules, regulations, &
policies exist for controlling and guiding firms’ production; these either ar
vaguely defined or limited in scope. Thus, there is a wide margin for interpr
tation, and therefore, bureaucratic administrators have great discretion in apj
ing these rules and regulations to a firm.

The ability to enter into and to enforce contracts is basic to market economi
However, contracts are costly to write and enforce, and in many cases they
incomplete because of large transaction costs. This problem is even worse
imperfect institutional environments. Since the infrastructure of the mark
system has not been established completely and the development of the I
system is far from complete, a firm may not always get fair treatment when it
involved in contract disputes with other organizational units. All of these prol
lems require a firm to have good relations with the respective bureaucrs
departments; thus, bureaucratic connections are extremely valuable within
imperfect institutional environment such as a transition economy.

In an irregular economic environment, many transactions and producti
relations are personalized and access to scarce inputs is a matter of privile
Procurement ability becomes essential for successful production. Of course,
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importance of promoting good relations with bureaucratic departments al
depends on the degree of market perfection, economic freedom, and decen
ization. With the increase in the maturity of the market system and econon
freedom, the role of procurement ability will decrease. Wegjsgith 0 < p =

1, to denote the degree of market perfection, economic freedom, and decen
ization, which is introduced to capture the relative importance of the procureme
ability. If p = 0, the economic environment is extremely irregular, i.e., market
are absent or extremely imperfect or there is no economic freedom and dec
tralization, and thus procurement ability is very important. Increapiimgplies
that the market environment is improving, and consequently, the importance
procurement ability is decreasing.df= 1, the market is perfect and economic
freedom is full so that procurement ability is not a necessary input for tt
production process.

We assume that effective production in imperfect institutional environmen
needs to use three types of resources, capital investment, managemenibilit
and procurement abilitiR. The conditional profit function from the investment
for parametrically giverR andM can be denoted by a functiofl(R, M, p),
which is assumed to be increasing, continuous, and concave in its first t
arguments. We assumed that this function can be writtenlB&R, M; 1) =
(M) and that the relative importance of procurement ability to manageme
ability, i.e., I1x/I1, is decreasing ap increases, wherél; andIl,, denote
partial derivatives ofI with respect toR andM, respectively.

Both management and procurement inputs are time-consuming processes.
more time spent on management and procurement, the better the quality
management decisions and procurement ability. Therefore, we use the ti
devoted to such activities by a producer as a proxy for management input
procurement input. We assume that each of the private entrepreneurs and
reaucrats has one unit of time that can be allocated between production
alternative activities.

Since the bureaucrat either controls production resources directly, if he is w
a local government agency, or has good relations with government departme
he has a comparative advantage in procurement ability. We quantify this not
by using a parameten, denoting the procurement ability of the private entre-
preneur. We assume that one hour of the private entrepreneur’s time devote
procurement ability is equivalent to only a fractianof the hour devoted to
procurement by the bureaucrat. Thuss O\ < 1. The opportunity income of the

® To concentrate on our main objective and to keep an appropriately abstract level, we make
attempt to discuss how to measyreRoughly speakinge depends on an aggregate index of degrees
of government intervention, missing labor and financial markets, lack of legal system, and otl
market elements.

" This is true if the original production function is strictly concave and continuous (Diewert, 1973
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private entrepreneur is given loy and that of the bureaucratic manager is giver
by u,. All opportunity incomes are assumed to be determined exogenously.

3.2. Private Ownership Arrangements

Under the private ownership arrangement, the private entrepreneur makes
unit of capital investment, which is used to purchase resources such as labor
capital inputs, and allocates his time among procurement, management, anc
alternative activity in order to maximize his expected income. That is,

IT5 = max[II(AR, M; p) + (1 — R— M)u,] Q)

forR=0,M = 0, andR + M = 1. Note that the termil(AR, M; p) is the
entrepreneur’s net income or profit from production, and the term- (R —
M)u. is the income from any alternative activity.

Under private ownership, the expected income of the bureaucth} is u,.
The expected social welfare under the private ownership arrangement is

W, = II§ + II; = II§ + u,. (2)

Remark 1.This private ownership structure prevents a firm from obtaining
help in procurement from government officials. That is, we assume that a priv:
firm cannot pay a fee to hire a government official to do the procurement. V
exclude such a possibility for two reasons. First, hiring a government official
illegal in China. Although the phenomena of such corruption and degenerati
are often found, private entrepreneurs must bear a higher risk of administrati
monetary, or even criminal penalties, which prevents most of them from acti
in this way. Second, even if the corruption and degeneration are common ¢
there is a black market for government procurement, the price or cost of t
procurement is much higher than in the firm run jointly by the bureaucrat ar
entrepreneur since the cost of procurement is internafiZédht is, the transition
cost in such a black market is higher than in the merging market so that the Co
Theorem is not applicable.

3.3. Collective Ownership Arrangements

Under the collective ownership arrangement, the private entrepreneur ¢
bureaucrat run the firm jointly. The bureaucrat receives his share of the resid
income as in Chinese TVEs. To model the comparative advantage of special

® During a recent personal investigation in China, the author was told that a privately run firm fin
it very hard to survive in the inland region of China because of various fees paid to the loc
government or officials. Hence, many people, including many of the author’s friends, went to t
southeast coastal region of China to run businesses because government intervention is muct
prevalent there than in the inland region.
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tion, we assume that the private entrepreneur provides management and
bureaucrat provides procurement skills, and that they share the profit accorc
to some given ratio, which depends on the bargaining power of each’dasty.

0 < 6 < 1 be the share of the private entrepreneur. The conditional net incot
of the entrepreneur is given by

IT4(R, M; p) = 0IL(R, M; p), 3)
and the conditional net income of the bureaucrat is given by
II°(R, M; p) = (1 = 0)II(R, M; p). 4

Given the bureaucrat’s procurement abilil®; the private entrepreneur will
allocate his time between management and his alternative activity to maxim

¢ = max[0II(R, M; p) + (1 — M)u] ©)

for 0 = M = 1. Similarly, given the entrepreneur's managemé&ht the
bureaucrat will allocate his time between procurement skill and his alternati
activity to maximize

I1? = max[(1 — 0)II(R, M; p) + (1 — R)ug] (6)

for0 = R=1.

The above maximization problems of the entrepreneur and bureaucrat, sy
ified by Egs. (3) to (6), form a two-person non-cooperative game with a Na
equilibrium solution. At a Nash equilibrium paiRf, M*), Egs. (5) and (6) are
satisfied simultaneously. Since the conditional profit functions given by Egs. (
and (4) are concave and continuoushy M), the payoff functions given in Egs.
(5) and (6) are also concave and continuousinil). Since the strategy space
of the game is [0, 1X [0, 1], which is convex and compact, we know there is
a Nash equilibrium that solves simultaneously the problems of the two agents
Baye et al. (1993) and Friedman (1977)).

Expected social welfare under the collective ownership arrangement is

W, = TI¢+ I12. (7)

° The determination of the profit share may depend on the bargaining power of the two parties,
magnitude of the relative efficiency of procurement ability, the relative importance of managem:e
and procurement abilities to capital investment, and the relative opportunity income. It may a
depend orp. In general, the smallgris, the bigger the bargaining power of a bureaucrat is; thus, he
may get a larger profit share. These dependencies are exhibited on the conditions given for Theol
1 through 3. The share can also be chosen endogenously in a way that maximizes expected <
welfare. We will discuss this in Section 4.
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Remark 2 Although property rights in the private ownership arrangemer
are clearly well defined, property rights of the collective ownership arrang
ment may be ambiguous. Indeed, property rights may not have well-defin
relation-to-person shares among people in the community if the bureauc
represents the local government. Although it is clearly identified by prof
share (1— 6), the residual control rights of such a collective ownershiy
arrangement also may be vaguely defined since the bureaucrat, who may
regarded as the local government or an administrative manager appointec
the chief leader of the local government, runs the firm jointly with the
entrepreneur. The bureaucrat not only contributes his procurement ability |
also may participate in the production decision making. Thus, the firm
partially controlled by the bureaucrat, and therefore, the residual conti
rights may be ambiguous.

Once the expected social welfare under the two ownership arrangement:
determined, the optimal ownership arrangement will be given by the ownerst
arrangement that provides the highest social welfare.

4. SOLUTIONS AND OPTIMAL OWNERSHIP ARRANGEMENT

We restrict the conditional profit function to be the Cobb—Douglas form so th
we can solve explicitly the model by the differentiation approach. That is, tf
conditional profit function is assumed to be given by

II(R, M; p) = AR PN a2, (8)
whereA > 0, o; > 0 for all i, anda; + a, < 1. Denotea; = 1 — a; — oy,
which can be regarded as the relative importance of capital input.

4.1. Solutions for a Private Ownership Arrangement

With the conditional profit function given by (8), the private entrepreneur’
income maximization problem in (1) becomes

e = max[A T PHARCPUM e 4+ (1 — R — M)u,] )
RM

for0=R, 0= M, andR + M = 1.
Case A. R+ M = 1. The solution is given by

« (1-play

TPt 4o

e}

* __
Mp_(l_P)al"' ay’

(11)
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Case B. R+ M < 1. The solution is given by

* 1- -1 a, a2 U(1—(1-p)ai—az)
Rp: Al p)alue (1— P)OllB e , (12)

(1_P)011
ME= 2 R 13
T e (13)

Substituting the interior solutions (12) and (13) into (9), we have
ny=1-1-pla; — az)ailueR’,‘)-l— Ue
= (1= (1= plaz = ag) [\ PBL(1 = p)ay] 7wy Ml
Xy (rpatellm(parad oy (14)
Thus, expected social welfare is given by

W, = (1= (1= play — an [\ PUBI(L — p)ay] - Fesa g M- veaea

X u;((1*P)a1+az/l*(lfp)alfaz) + U + Up. (15)

4.2. Solutions for a Collective Ownership Arrangement

With the conditional profit function given by (8), the private entrepreneur’
conditional income maximization problem in (3) becomes

[1¢ = max[ BRI P“M* + (1 — M)u,] (16)
M

for 0 = M = 1. Solving this problem, we have the entrepreneur’s reactio
function:
M = min{1, [u, *a,BRI o] I/iaay, a7)

The bureaucratic manager’'s conditional income gilvkis

12 = max[(1 — §) BR* P“M*2 + (1 — R)u,] (18)
R

for 0 = R = 1. Solving this problem, we have the bureaucrat’s reaction functiol
R=min{1, [(1 - 0)u,*(1 — p)a;BMez] Y- (Lplavy (19)

Solving these reaction functions for the interior Nash equilibrium, we have
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M= | usta,BOt (1 — e)<1ﬂ>m(

(1 _ p)alu (1-p)az] U(A—(1-plar—az)
e
apUp ) ]

(20)

L (L= 0l — play)
RY = ( fua, )MC. (21)

Substituting (20) and (21) into (16) and (18), we have

We=TIg+ T2=[1-(1-6)(1— p)a; — 6a,]
X [Boaz(l _ 6)(l—p)a1[(1 _ p)al] (l—p)ala gz] 1/(1-(1-p)ari—a2)
X ug(l—P)m/(l—(l—ﬂ)ai—ﬂz)ue— a2l(1=(1-plar— az) + Ug + Uy, (22)

When the economic environment is imperfect to some degree and procuren
ability is relatively more important than management ability, an optimal owne
ship share¢*, can be chosen endogenously in a way that maximizes the expec
social welfareW,. To find 6*, we take logarithms on both sides of (22),
differentiate InW, with respect ta, and set it equal to zero. Hence, we have the
following first-order condition:

f(0) :=[a, — (1 = p)ay]0® — a[1 — (1 — p)a,]6
+ a1 - (1—-p)a] =0. (23)

Note thatf(0) = a,[1 — (1 — p)ai] > 0, andf(l) = a, — (1 — p)a, <0

if (1 — p)ay > ay, i.e., ifa; > a,andp < (a; — aslay). Thus, there is some €

0* < 1 such that(6*) = 0. In fact, solving Eq. (23), we find the exact optimal
ownership shar@*, which is given by

a1l — (1= p)ag] — [a(l — a)(4(1 - p)a; — 30‘2)]1/2

o= 2z — (1 - p)ay]

(24)

4.3. Optimal Ownership Arrangements

We consider only the interior solution case; the results for the corner soluti
case can be similarly obtained. Theorem 1 shows that private ownership wo
be the dominant ownership arrangement when the institutional environmen
sufficiently perfect, i.e., whep is close to one.

THeorem 1. For the Cobb-Douglas technology specified(8), the private
ownership arrangement dominates the collective ownership arrangement wi
the economic environment is close to regular. That is, 2WW, whenp is
sufficiently close td.
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Proof. By comparing (15) with (22, > W, if and only if

o () (17 A 00~ o g
Up 1-(1-pla;—a

X (1= 6)FPage,

Whenp — 1, (1 — p)a; — 0 andA®?** — 1. Then,

<Ue> (lp)a1<l _ (1 _ 9)(1 _ P)al _ 6()(2) 1-(1-plai—az
Uy 1-(1-pai— a

1 - 0a2 1me

_ (1-plargaz az

X (1—6) 6 e[l_az] 0

Sinced() 1= [1 — O/l — a,]* *26*? < 1. By noting thatd(1) = 1 and¢(6)

is strictly increasing, becausé’() > 0, we haveW, > W, whenp —
1. Q.E.D.

This theorem holds for any ownership shéréncluding the optimal share*,
which maximizes the expected social welfare of the collective ownership &
rangement. The result is independent of the other parameters, sugh®s A,

Ue, andu,,.

Theorem 2 shows that the collective ownership arrangement may be optir

whenp is small enough.

THeorem 2. For the Cobb—Douglas technology specified &), supposex <
(uduy)(d — 0)>. Then, when

In(1 - 6) — In(Auy/u,) 1
P= In(1-6)/6— In(Auguy ~

0<

the collective ownership arrangement will dominate the private ownership a
rangement.

Proof. To showW, > W,, we compare (22) with (15). NowV, > W, if

1-p) ue (1-plaz
A Pa1< Ub (1_ 0)0416012_

Solving this inequality forp, we have

AU,
Ue ~

L L] |
pne nue<n( 0) —In
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W,& W,

Collective Ownership . Private Ownership
1 L I 1

0 0.2 0.4 0.6 0.8 17

FIG. 1. Effect of p on optimal ownership arrangements (parameter valies: 2/5, a, = 2/5,
az; = 1/5,u.=1,u,=1,0=12/2, A = 1/3,A = 11/2, andK = 1).

Since (,/us) < (1 — 0)%/x < (1 — 0)/A, we have (1— 0) > (Auy/u,) and
thus (1 — 6/6) > (\uy/u.). Therefore, we have
In(1 - 0) — In(Auy/uy)

P<In(1 - 6)/6 — In(Aujuy) ~*

(25)

Thus, we have shown th&v, > W, when

InN(1 — 0) — In(Auy/uy)
P<in(1—-6)/6— In(Auguy)

Q.E.D.

Theorems 1 and 2 indicate that the optimal choice of ownership arrangem
is an efficient response to the institutional economic environment. Theorerr
rationalizes the choice of the collective ownership arrangement when econol
environments are irregular. These results indicate that, when the degree
economic freedom and decentralization is low and the market is highly imperfe
procurement ability may become more valuable and collective ownership
rangements may be more likely to prevail. When economic environments ¢
close to regular, our results agree with traditional property rights theory.

Figure 1 illustrates the changes in optimal ownership arrangements pvhel
moves from O to 1 for specified values of the parameters. In Fig. 1, the thresh
level at which the ownership arrangement shifts from collective ownership
private ownership arrangement is about 0.61. Such a result conforms with
transition experience in China. A recent article @hina Economic Times
(August 13, 1999) provides an estimate @wfby measuring the degrees of
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marketization in labor markets, financial markets, and product markets, in ad
tion to the degrees of economic freedom and government intervention on prit
control. The estimate of the current degree of marketizapois in the range
0.45 to 0.5 in China. This may explain why collective enterprises still domina
private enterprises. Singeis close to the threshold level, the private sector will
dominate the other sectors in five to ten years if China continues with its curre
speed of transition.

Theorem 3 demonstrates that the relative efficiency of procurement abil
affects the optimal ownership arrangement for a given degree of irregularity,
Collective ownership is the superior ownership arrangement when the privi
entrepreneur’s relative efficiency of procurement ability is low.

Define a critical value at which the collective ownership arrangement
switched to the private ownership arrangement. This critical value is

<ue) [(1 - (1 - 6)(1 - P)al — 90‘2) 1-(1-plar—az

U 1-(1-play—a,

A=

(1/(1~p)az)

X g1 — )t (26)

Treorem 3. For the Cobb—Douglas technology specified8) suppose: = 1.
Then the collective ownership arrangement would dominate the private own
ship arrangement if and only ¥ = A.

Theorem 3 demonstrates the importance of the critical value of the procu
ment ability that depends on the parameters of the model. ForAasy A,
collective ownership is optimal because it uses the bureaucrat’'s procurem
ability. This result explains the co-existence of state-owned, public-owned, a
mixed-owned firms. The bureaucrats’ procurement ability is important ar
necessary for effective production in the presence of a high degree of governn
intervention and constrained economic freedom.

5. SENSITIVITY RESULTS

Five comparative static exercises are undertaken to examine the effects on
critical value ofA of changes in the degree of irregularity of economic environ
ments, i.e., the effect of variations gnchanges in the sharing rule, i.e., the effect
of variations inf, changes in the relative opportunity incomes of the privat
entrepreneur and bureaucrat, i.e., the effect of variationg/in,, changes in the
relative importance of procurement ability to capital input, i.e., the effect c
variations inas/a;, and changes in the relative importance of management abili
to capital input, i.e., the effect of variations in/a,. As A falls, the collective
ownership arrangement becomes dominant.
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0 0.2 0.4 0.6 0.8 1 p

FIG. 2. Effect of p on the critical values ok (parameter valuesy; = 2/5, a, = 2/5, a3 = 1/5,
u.=1,u, = 1, and6 = 1/3).

First, consider changes in the degree of irregularity of economic environmer
Figure 2 illustrates that gsincreases from zero to one for specified values of th
other parameters, decreases. The optimal ownership arrangement shifts fro
collective ownership to private ownershipadecreases. This result is consistent
with the experience of China’s economic reform and also sheds some light
how to make the transition from a command economy to a free market econor
The early stage of China’s economic reform and institutional transition can
characterized by economic liberalization. This reform established and improv
the basic prerequisite conditions for economic mechanisms to perform well, e
increasing the degree of economic freedom, adopting decentralized decis
making and using various incentive mechanisms. This leads a quick developir
of collective enterprises, especially TVEs. These non-state and non-priv
enterprises became the main force for rapid growth in the Chinese econol
With continuing improvements of economic environments, many collectiv
enterprises are now loosing their relative comparative advantage and are be
ning to change their ownership through privatization.

Second, consider changes in the sharing rule. Figure 3 illustrates the eff
when 6 changes from zero to one for specified values of other parameters. W
the profit share for the private entreprendyiis low, an increase in the share will
increase\. Thus, the domain over which private ownership is optimal will
contract because an increase in the share of the entrepreneur will increase
entrepreneur’s incentive to jointly run the firm. Whémeaches a critical value,
the domain over which collective ownership is optimal reaches a maximum. /
0 increases further, optimal ownership will shift to the private ownership a
rangement. This occurs because a continued increase in the share of the e
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FIG. 3. Effect of 6 on the critical values ok (parameter valuesy; = 2/5, a, = 2/5, a; = 1/5,
u. = 1,u, = 1, andp = 3/5).

preneur will decrease the share of the bureaucrat and, consequently, decreas
bureaucrat’s incentive to run the firm jointly. From Fig. 3, witeis very small

or very large, either the entrepreneur or the bureaucrat does not have a suffic
incentive to form the partnership, and thus collective ownership will not occu
Only when suitably equitable shares are prescribed will the private entrepren
and the bureaucrat both have the appropriate incentives to form a collect
ownership arrangement.

Third, consider changes in the ratio of opportunity incomes givem y,.
Figure 4 indicates, for specified values of the other parameters, that as the rels
opportunity income of the private entrepreneur increasas;reases because the
entrepreneur’s opportunity cost of running the firm becomes larger. Thus, priv:
ownership decreases and collective ownership increases.

Figure 5 illustrates changes in the relative importance of capital to procul
ment ability, i.e., the effect of variations ie,/«,, for specified values of other
parameters. An increase in the relative importance of procurement ability
capital, that is, a decrease in/a,, increases\ because it increases the private
entrepreneur’s incentive to run the firm jointly with the bureaucrat. The extent
which collective ownership is optimal increases, replacing private ownershi
When the government intervenes more in some region or sector, governm
relations become more important and, thus, collective ownership will doming
private ownership. This result explains why there are more collectively owns
and state-owned firms in sectors in which the government intervenes more
enforces many regulations so that the relative procurement ability becomes ir
important, and why collective ownership has been a dominant ownership
rangement in China in recent years.
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FIG. 4. Effect of u,/u, on the critical values ok (parameter valuest, = 2/5, a, = 2/5, a5 = 1/5,
p = 3/5, and® = 3/4).

Figure 6 illustrates changes in the relative importance of capital to manag
ment ability, i.e., the effect of variations ie,/«,, for specified values of other
parameters. An increase in the relative importance of management ability
capital, that is, a decreasedn/a,, decreasea. The extent of private ownership
will increase and the collective ownership arrangement will give way to prival
ownership.

0.45
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0.3
0.25
0.2
0.15
0.1

0.05

0 1 2 3 4 5 6 7 2

FIG. 5. Effect of as/a; on the critical values ok (parameter valuesi; + a; = 3/5, a, = 2/5,
U= 1,u, = 1, p = 2/5, andb = 1/2).
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FIG. 6. Effect of as/a, on the critical values ok (parameter valuesi, + a; = 3/5, a, = 2/5,
U= 1,u, = 1, p = 2/5, andb = 3/4).

6. CONCLUSION

This paper explains a puzzle for existing theories of property rights, name
property rights do not seem to be well defined in many highly successt
transitional economies, and provides a formal model rationalizing gradual p
vatization. The crucial condition is that some unmarketed resources, such
procurement skills, are needed for effective production in the presence
irregular economic environments. The results show that collective ownership v
dominate private ownership when the institutional environment is significant
imperfect but that private ownership will dominate collective ownership whe
the institutional environment is sufficiently perfect. This conclusion is consiste
with the available evidence on transition processes from China and some ot
countries.

The property rights theory developed in this paper is an endogenous owners
theory in which the optimal arrangement is related to the degree of econor
institutional imperfection. Hence, ownership arrangement can not be chanc
effectively without changing economic environments. As a result, a priva
ownership arrangement should not be established without reducing governrr
intervention in production activities and without improving economic freedor
and market environments. Therefore, the private ownership arrangement is no
efficient response to imperfect institutional environments. Hence, unconditior
mass privatization is not appropriate for a transitional economy.

These results do not argue for the advantages of collective ownership arrar
ments. Rather, they indicate the importance of economic freedom and decent
ization, and consequently, the importance of improving the economic envirc
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ment. Although collective ownership may dominate private ownership when tl
economic environment is significantly irregular, collective ownership will no
dominate private ownership within a regular economic environment. In fac
transactions in irregular economic environments carry high costs and reqt
extra resources to promote procurement ability. Thus, private ownership will
more efficient if procurement ability is unnecessary because institutional en
ronments are nearly perfect. Therefore, our theory does not contradict stanc
theories but rather generalizes them to include imperfect institutional envirc
ments. To reach an efficient allocation of resources, private ownership is 1
appropriate mechanism. However, the appropriate procedure for reaching
goal may not be to privatize state-owned firms rapidly, but rather to improve t
economic environment first. Since developing new markets and establishin
mature market system are time-consuming and costly, complete and immed
privatization may not be the optimal choice for an economy with imperfe
institutions. In the transitional period, collective ownership may be a mol
efficient response given the institutional environment. As institutions improv
firms should be privatized.

Although this theory considers only a single dominant ownership arrangeme
it may be used to explain the co-existence of collectively owned firms ar
privately owned firms, even in the same industry or the same area. Since
opportunity incomes of bureaucrats and private entrepreneurs, production te
nologies, the sharing rule, and procurement skills affect the optimal ownersl
arrangements, differences in these parameters among different individuals cc
lead to the co-existence of different ownership arrangements in the same are
sectors.
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