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ABSTRACT

In this paper, a simplified mathematical model based on the behavioral pattern of firms in the
PRC is used to discuss the impact of marketization and privatization on private sector
development. The model demonstrates that private enterprises, SOEs, and other entities
undergoing reform in the PRC are entities with multiple objectives. This pattern of behavior
leads to firms that tend to use more capital and labor to produce more output compared with
pure profit-maximizing firms, but which earn fewer profits or even register losses.

The impacts of firms’ non-profit objectives and the “costs of entry” on the size and
number of firms are also discussed. The problem of matching between managerial ability and
firm size is introduced to explain why gradual reform in PRC has succeeded, whereas the “Big

Bang” in Russia failed.
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Modeling Private Sector Development in the People’s Republic of China’

Toshiki Kanamori and Zhijun Zhao

1. Introduction

The development of private enterprises in the PRC has its own specific background.
During the 1950s, the old Chinese capitalist economy essentially died out with the
establishment of the PRC and the reconstruction of industry and commerce within the
framework of a Soviet Union-style socialist economy. The socialist economy achieved
miracles in some specific areas and historical periods, thanks to the guidance of socialist
ideology, which advocated a spirit of dedication to others and society as a whole.
However, in the long run this spirit ran against the intrinsic human nature of pursuing
self-interest, and the traditional socialist planned economy was unable to attain
economic growth on the level achieved by the capitalist economies.

Why weren’t the traditional socialist countries able to compete with the
capitalist economies? Traditional socialist theory assumed that people in socialist
countries had common interests and would work hard to attain them. The relationship
between people was considered to be cooperative rather than competitive. Communist
party members were supposed to have no interests other than the people’s interest as a
whole. The motivation to work was to be promoted by a cooperative spirit. These
assumptions were clearly different from those of neoclassical economics originating
from Adam Smith, which regarded human beings as selfish entities pursuing self-
interest. This behavioral pattern is seen as part of human nature, and not something that
is influenced by what and how much education people receive.

Under Marxist dogma, people’s activities aimed at attaining wealth,
consumption goods, freedom and democracy were greatly suppressed. However, in spite
of the ideology and theory people were not motivated to work hard for the common
interest and may in fact have tried to work less. It can be concluded that traditional
socialist practice was not successful, and that the promise of the Communist Party to
improve the people’s standard of living was never fully realized. However, at least one

' This research paper is based on parts of “Private Sector Development in the People’s Republic of
China” originally published in monograph form on November 2004 as ADBI Policy Paper No. 5 (ISBN:
4-89974-004-2). The authors thank Peter McCawley, Dean of the ADB Institute, John Weiss, Director of
Research, and other colleagues at ADBI for their valuable comments and for providing us with the
opportunity to prepare this paper. The authors also express their sincere appreciation to Liu Shucheng,
Dean of Institute of Economics, CASS, and Thomas Chan, Head of China Business Centre (CBC) of
Hong Kong Polytechnic University, for inspiring us to work on the PRC economy. The authors received
valuable comments from He Juhuang, Professor of Institute of Quantitative and Technical Economics,
CASS, Yue Ma, Professor of Linnan University of Hong Kong, and Li Gang Liu, professor of George
Mason University and a former Senior Research Fellow of ADBI. The authors thank Zhu Hengpeng,
Institute of Economics, CASS, and Wang Xiujie, Rural Development Institute, CASS, for their assistance
in data collection. The authors also acknowledge the helpful comments of an external reviewer. The
views expressed in this paper are those of the authors and do not necessarily reflect the views of ADBI or
other organizations.



basic principle of the “materialism” advocated by traditional socialist economic theory
seems to be relevant, i.e. “the economic base determines the social superstructure.” It
seems that the Communist Party clearly understood that it would not be able to maintain
its advantage and strengthen its political power without having a strong economic base,
and satisfying people’s demand for food, clothes, housing, transportation, etc. People
also have non-physical needs, such as democracy and freedom. In fact, ordinary
Chinese people never abandoned the objective of improving their living standards. Even
in the era of the planned economy, when the demand for goods was distorted and
suppressed and private business was regarded as unlawful, the desire for a better life
never seems to have disappeared. In most cases, private business existed underground.

The failure of traditional socialist economic practice led some members of the
Communist Party of China to reconsider the road of socialism they had pursued. Deng
Xiaoping, a great leader, recognized that only a reform and opening up policy could
satisfy the people’s needs and maintain social and political stability. Under his
leadership, economic reform and a policy of opening to the outside world were launched
in 1978. However, with respect to the proper approach for developing the economy, it
was not without controversy. Actually, there are many modes of reform in the world.
Academically they can be classified into two main categories, gradualism and the “Big
Bang.” What the PRC adopted was a reform characterized by gradualism and a
problem-solving approach, in contrast to the “Big Bang” adopted in Russia. It began
with the easiest part and then gradually expanded to others, making compromises with
vested interest groups in the planned economy, and when difficulties were encountered,
sought new approaches.

In carrying out privatization, there are two general approaches. The first is to
privatize existing government agencies, and the second is to maintain existing agencies
intact and allow private enterprises to enter into new areas (this is called the “dual
system” or “X{#/ il in Chinese). The PRC government adopted the second, which is
more gradual and smoother than the first. At the early stage of reform, the government
was very sensitive on this issue. Though the terms “opening up,” “reform” and
“competitive forces” frequently appeared in official documents, the word
“privatization” was seldom used.

However, in recent years the PRC has begun to accelerate the privatization of
SOEs and to sell SOE assets through the Asset Management Commission, established in
2002. In the past, the provincial governments were simply agents entrusted with tasks
by the central government. Now, however, as owners of SOEs, they are able to dispose
of SOEs and put the sales earnings into their own budgetary resources. With the
encouragement of the central government, revenue-hungry local governments have
rushed to privatize small- and medium-sized SOEs under their jurisdiction. The South
China Morning Post recently reported that 90% of provincial SOEs in the capital of
Hunan province have been sold. The State Asset Commission indicated that 80% of
small SOE:s at the county level and 60% of municipal SOEs have been privatized.

As a result of the reform and opening, the PRC achieved a nearly 9% average
annual economic growth rate over the past 26 years. The number of private enterprises
grew from 90,000 in 1989 to 3 million in 2003, an increase of nearly 33 times, and the
number of individual business increased from 12.47 million to 23.53 million, a near
doubling during the same period. The number of foreign-funded enterprises increased



from 15,919 in 1989 to 226,373 in 2003, up almost 14 times. In contrast to the rapid
growth of the private sector, the number of SOEs fell from 1.55 million to 1.05 million
from 1992 to 2003, and the number of collective enterprises from 4.16 million to 1.63
million.

The development of the private sector can be also characterized by the
relatively small size and decreasing trend in the average number of employees. In 2003,
the average number of employees was 14 for private enterprises and two for individual
enterprises, compared to 54 for SOEs in 2001. In 1989 on average, about 18 workers
were employed in each private enterprise, but by 2004 this number had fallen to 14. In
contrast, the average number of employees in SOEs was relatively stable during the
same period, fluctuating within a narrow range between 49 and 56, except for 1992
when it registered a high figure of 76. It should also be noted that most small- to
medium-sized SOEs have been privatized.

Although the private sector has attained rapid development, private enterprises,
SOEs and foreign funded enterprises are competing on an uneven “playing field.” They
still face many barriers. For example, private enterprises face high transaction costs
including administration approval costs, barriers to entry, immaturity of the capital
market, low management skills and a lack of credibility in the government sector.

There are also many macroeconomic phenomena that can be explained by
looking into the private sector development and SOE reform. For example, the
‘township-village’ enterprises (TVEs), which were once considered to be new and
efficient creatures by the PRC (Qian Yingyi, 2000), have been disappearing since
reaching a temporary heyday in the 1980s. SOEs under the contract responsibility
system are facing the same fate. The economy of the PRC has gone through a long
period of inflation, and most SOEs and state-owned banks are now burdened by losses
and huge non-performing loans.

In Section 2 of this paper, we begin by analyzing the objectives of enterprises
based on the survey carried out by CASS and lay out some assumptions. In Section 2.1
we attempt to create a simple model that can be helpful in simplifying the issues. In
Section 2.2, based on this model, we draw some propositions on the determination of
output, investment and employment in the course of privatization. In Section 2.3, also
based on the model, we discuss the determination of a firm’s residual profit and its
implications for the banking sector. Then, in section 2.4, we discuss how the number
and size of private enterprises in the PRC is determined. In Section 3, we summarize the
findings and implications of the models.



2. Modeling Private Sector Development
2.1 Objectives and Objective Functions of Private Firms in the PRC

There are a number of papers that focus on private sector development in the PRC. Most
look into the issue using simple statistical tables or literal descriptions. These include
the works of Zhang Houyi, Ming Lizhi, and Liang Chuanyun (2002, 2003 and 2004),
Asian Development Bank (2003), and Stoyan Tenev and Chunlin Zhang (2002).
However, there are few studies that provide a general theoretical framework either on
SOEs or on private companies in the PRC based on mathematical models or behavior
investigations of enterprises. Michael K. Y. Fang, Wai-Ming Ho and Lijing Zhu (1999)
make a contribution on this issue by introducing a soft constraint assumption. However,
since they assume that private enterprises are entities that pursue profit maximization,
their model says nothing about institutional changes outside of some macroeconomic
policy effects.

However, in accordance with basic economic principles, the first step for
economists in studying firms should be to understand how they behave under specific
circumstances. In mature private economies such as the U.S., Western Europe and
perhaps Japan,” enterprises are usually “private” and are generally considered to be
profit maximization seeking units.’ Hence, in those economies, the goal pursued by
enterprises is not seen as an issue for discussion.

However, for an economy in transition, such as the PRC, the simple
assumption of profit maximization may not necessarily be reasonable because of strong
government intervention. In fact, one of the purposes of economic reform in China is to
remove obstacles that make enterprises depart from profit maximization.

In the PRC, the level of economic growth is directly linked to the motivation of
local government officials. Some often use their power to force enterprises to produce
more than the market equilibrium level. This is evidently corruption, as it involves the
use of public power to seek self-interest, in the form of promotions. The GDP is usually
a very important factor in the promotion of local government officials. In order to win
promotions, they sometimes make great efforts to realize their personal objectives,
manipulating the enterprises under their administration. In some cases they even inflate
economic data. There is a well-known phrase, “the number produces the official and the
official produces the number; the bigger the number, the bigger the official.” This
vividly describes the important role that economic growth plays in the promotion of
government officials.

* In the case of Japan, it is widely argued that many companies try to maximize market share rather than
short-term profits. The view of these companies seems to be that maximizing market share and
establishing the status of the company in the market ultimately paves the way for maximizing profits in
the long run. It should be noted that, from this long-term perspective, two goals, i.e. market share
maximization and profit maximization, are not necessarily trade-off relationships, but are compatible.

3 Without doubt, most standard economic models are based on the assumption of profit maximization, but
the authors have doubts regarding the validity of this assumption. When one is not certain whether an
enterprise is a profit maximization entity, as a secondary optimal choice one can regard profit
maximization as a theoretical benchmark, so that the difference between reality and the theoretical
benchmark can be identified (Zhao Zhijun, 2002).



There are also many other reasons why enterprises deviate from profit
maximization objectives. For example, they may blindly try to enlarge their market
share, marketization may be imperfect, or managers may place more emphasis on their
personal interests or on workers’ welfare. Our argument that PRC enterprises are not
necessarily profit-maximizing units coincides with the idea of evolutionary economics,
which argues that enterprises are profit-seeking units, rather than profit maximization
units.

This idea is also supported by a survey conducted by the Institute of
Economics, Chinese Academy of Social Sciences (CASS) in 2000, with the aim to
investigate how the performance and behavior of enterprises in the PRC evolved since
1995. In consideration of the diversity of reform models and to reflect the effect of
economic reform on SOEs, collective enterprises and private enterprises, a total of 451
enterprises were surveyed. One hundred and forty-one enterprises were selected in
Jiangsu province, 83 in Wuxi (JG#), and 58 in Yancheng (££31%). Of these enterprises,
43 were from Hangzhou (#i/!), the capital city of Zhejiang Province, 130 were from
Zhengzhou (M) of Henan province and 137 from Jiangmen (YL.[]) of Guangdong
province. Each firm was asked to describe its main objective from seven choices: (1)
Value added maximization, (2) Enlargement of market share, (3) Profit maximization,
(4) Sales revenue maximization, (5) Enlargement of firm scale, (6) Maximization of
employees’ wealth, and (7) Others. This investigation of enterprise behavior is helpful
for making reasonable assumptions on the objectives of Chinese enterprises.

The survey asked the firms which of the above choices was their primary
objective, and which was the second, third, and so on. The outcome of the survey (see
Table 1) shows that the number of enterprises choosing value-added maximization first
was 40, or 9%. The number of enterprises choosing value added maximization second,
third, fourth, fifth or sixth was 11%, 17%, 18%, 18% and 17% respectively. Forty-five,
or 10% of the enterprises, did not choose value added maximization as an objective. A
similar outcome can be seen for other choices. We also find that enterprises choosing
profit maximization (Goal 3) as the first choice made up the largest proportion, 53%,
followed by the enlargement of market share (Goal 4), sales revenue, value added,
enlargement of firm size and employees’ welfare, with 19%, 12%, 9%, 6%, 2% and
0.2% respectively.



Table 1. Distribution and Ordering of Objectives of Surveyed Enterprises

Order 1 2 3 4 5 6 7 0 Sum
Count 40 50 75 83 80 78 45 451
Goal-1
% 9 11 17 18 18 17 10 100
Count 55 129 122 72 35 14 24 451
Goal-2
% 12 29 27 16 8 3 5 100
Count | 239 65 69 37 17 8 16 451
Goal-3
% 53 14 15 8 4 2 4 100
Count 86 140 79 78 31 13 24 451
Goal-4
% 19 31 18 17 7 3 5 100
Count 26 34 30 58 104 146 53 451
Goal-5
% 6 8 7 13 23 32 12 100
Count 9 31 54 78 121 107 51 451
Goal-6
% 2 7 12 17 27 24 11 100
Count 1 0 1 1 3 0 23 422 451
Goal-7
% 0.2 0.0 0.2 0.2 1.1 0.0 5 92.9 100

Note 1: Goal-1: “industrial value added maximization.”
Goal-2: “sales revenue maximization.”
Goal-3: “profit maximization.”
Goal-4: “enlargement of market share.”
Goal-5: “enlargement of firm size or scale”
Goal-6: “employee revenue and welfare maximization.”
Goal-7: others, if any, need to explain further.

Note 2: the numbers 1, 2, 3,4, 5, 6, and 7 in the first row “order” represent the order of each objective
chosen by the enterprises. 0 means that the choice is not considered. The “count” is the number
of enterprises choosing the corresponding terms. For example, “40” in the second row means
that 40 enterprises chose value-added maximization as their first place objective.



Table 2. Number and Ratios of Different Classes of Enterprises Choosing Profit

Maximization Objectives

Order 1 2 3 4 5 6 7 0 Sum
Count 46 13 9 5 3 1 0 5 82
Type 1
% 56 16 11 6 4 1 0 6 100
Count 41 11 9 8 3 0 0 0 72
Type 2
% 57 15 13 11 4 0 0 0 100
Count 5 2 2 1 0 0 0 10
Type 3
% 50 20 20 0 10 0 0 0 100
Count 76 18 22 13 6 5 0 5 145
Type 4
% 52 12 15 9 4 3 0 3 100
Count 25 7 6 5 0 0 0 2 45
Type 5
% 56 16 13 11 0 0 0 4 100
Count 16 6 5 3 1 1 0 2 34
Type 6
% 47 18 15 9 3 3 0 6 100
Count 4 0 0 0 0 0 0 0 4
Type 7
% 100 0 0 0 0 0 0 0 100
Count 10 2 6 1 0 0 0 1 20
Type 8
% 50 10 30 5 0 0 0 5 100
Count 12 3 4 2 3 0 0 24
Type 9
% 50 13 17 8 13 0 0 0 100
Note:  In accordance with registration status, enterprises are classified into nine types. Type 1: 82

SOEs; type 2: 72 collective enterprises; type 3: 10 cooperative enterprises; type 4: 145 limited
liability corporations; type 5: 45 share-holding corporations; type 6: 34 share cooperative
enterprises; type 7: 4 partnership enterprises; type 8: 20 private enterprises; type 9: 24 joint-
venture enterprises with foreign investors.



Table 2 shows that all of the partnership enterprises (type 7) primarily pursue
profit maximization. However this result cannot be generalized, due to the limited
number of samples. All other types have a relatively stable proportion of enterprises
pursuing profit maximization as the first choice, ranging from 47% to 57%.

The outcomes of the table give us at least two clues. First, many enterprises in
the PRC, regardless of whether they are private or state-owned firms undergoing
reform, are not pure profit maximization entities. In addition to profit maximization,
other goals such as increasing market share, value added and sales revenue are also
given attention. Second, toward the year 2000, after experiencing the so-called “Zhua
Da Fang Xiao” (UKJiZ/)N) reform, SOEs and collective enterprises have grown close to
private enterprises in their choice of objectives. In other words, small- and medium-
sized SOEs have basically completed their transition process.

The objectives of the surveyed firms can be classified into three main
categories. The first is closely related to the scale of the firm, and includes factors such
as the enlargement of value added, market share, sales revenue, and firm scale. The
second category represents the efficiency of the enterprise or returns on capital and
manager’s ability, and includes factors such as profit maximization. The third category
relates to the wealth of employees, including maximization of workers’ welfare.

This outcome helps us to develop an objective function for PRC enterprises.
For the sake of simplicity, we assume that the objective function of these enterprises is a
function of value added (output) and profit, or for simplification, a function of a
weighted average of value added (output) and profit.

In our study, the typical planned economy is treated as one extreme case. In
accordance with the above observation, we assume that the planned economy is a one
firm-country system, meaning that the whole country is made up of only one firm. The
amount produced by the firm is determined by the central government, based on a
production function. Since there is no market in the planned economy, there is also no
market price. Therefore, price is not a constraint. However, since resources are scarce,
as in any other society, the planned economy also faces constraints on resources such as
capital and labor. So-called state-owned firms are seen as production branches. What to
produce, how to produce and how much to produce are all determined under the central
government plan. As a result, resources are used so long as they are available to the
government, which pursues high economic growth.

The other extreme case is the neoclassical market economy. Under this system,
it is usually assumed that private companies take pure profit maximization as their final
objective. This kind of enterprise, regardless of whether it exists in the real world, can
be assumed as a standard for the purpose of comparison.

To model the development of the private sector in the PRC, we follow the
method of Christina Gathmann (2001), which combines Lucas’s (Lucas, 1978) model of
firm size with entrepreneurial talent, Luc Laeven and Christopher Woodruff (2004) with
not only entrepreneurial talent but also the quality of legal system when determining
optimal size of firms, and Fabiano Schivardi and Roobeto Torrini (2004), which
investigate the role of employment protection legislation (EPL) in determining firm size
distribution. All of these models assume that enterprises face a decreasing return to



scale.* Therefore, each enterprise is assumed to have a residual profit (income) after
income is distributed among labor and capital. This residual profit pays for the
manager’s talent or technological level.

As stated above, people face considerable constraints, including lack of credit
access and excessive administration processes, in starting up private enterprises. To
represent the impediment faced by private enterprises, we introduce a proxy variable
called “entrance cost” (C) into the model to represent all transaction costs other than
labor and capital. Under a planned economy, the entrance cost can be unlimitedly high,
so that private enterprises cannot be established in some sectors. With the progress of
reform in the PRC, the entrance cost has fallen, making it easier for entrepreneurs to
launch private enterprises.

We also introduce a variable that represents the degree to which an enterprise
pays attention to profit maximization. Though many objective choices are presented for
consideration, we believe that constructing a final or aggregate objective is helpful in
the analysis of enterprise behavior. For the aggregate objective function, we simply
assume that it is a weighted average of multiple choices. For the sake of simplicity, we
assume that the objective function of a firm is a function of profit and output:

0=0(r,Y); (D

We further assume that an enterprise with labor (H) and capital (K) faces labor
costs (W) and capital costs (R), and produces output (Y) with Cobb-Douglass
technology:

Y=AK“H’  a+ B <]1; ()

Following Lucas (1978), Managers finds a residual profit related to ability (A),
and firms are assumed to have different sizes and to be controlled by different managers
with different managerial abilities.

Considering the tax collected by the government, the after-tax residual profit
function is:

r=(1-1)AK“H” ~KR-HW —C* 3)

* The model form of decreasing return to scale can be deduced from constant or increasing return to scale.
For example, for constant return to scale technology ¥ = AH K L™ (see Barro, Robert J., Sala-i-
Martin, Xavier, 1995), where H: human capital, K: material capital, L: ordinary labor, managerial ability
can be regarded as a function of human capital B=AH“_ Thus, the production function can be rewritten
as Y=BK’L™" | \hich is decreasing return to scale with respect to K and L
(for Brl-a-f=l-a<l ). This assumption allows managers to share “a residual profit”

a—yH:Y—(KR+LW)
O0H .

> In a competitive framework, the marginal return on capital is determined by the capital cost R. However,
in the PRC, the money market price is almost completely controlled by the central bank, which represents
the central government rather than the market. The interest rate as a benchmark of capital cost R is not
determined by the market, but by the government. For this reason, in the relatively short run, R can be
regarded as an exogenous variable individual that firms are not able to control.



Here 7 is the tax rate on output. Based on the above assumptions, the
maximization problem faced by an enterprise can be written as:

MaxO =O(r,Y)
K,L

—(1-)AK“H” + A|(1-1)AK“H” — KR - HW —C] (4)
=(1-A71)AK“H” — (KR + HW +C)

Where A is the privatization and marketization variable that represents the
extent to which an enterprise pays attention to profit maximization, or the tendency of
an enterprise toward profit maximization.

We believe that the assumption made here is suitable for both private
enterprises and SOEs in the process of reform. In fact, the objective function can be
adjusted with the variable A to suit the characteristics of both private enterprises and
SOEs:

MaxO=(1-7)AK“H” — (KR + HW + C)
a) When A=1 &1 . This corresponds to
residual profit maximization, the normal or standard pattern of behavior under a

mature market economy, such as the U.S. and Japan.

MaxO = AK"H”

b) When A=0 ki . This corresponds to output (value added)
maximization. This is what a pure planned economy pursues. In this case,
enterprises ignore constraints of factor price and government tax, and demands for
both labor and investment are unlimited, notwithstanding the fact that the enterprise
will eventually have to face constraints from supply: for example, K <Ky, L <L, .

MaxO =(1-At)AK“H” — A(KR + HW +C)
¢) In general cases, 0 <4 <1 we have &<
This expression reflects what current PRC private enterprises and non- prlvate
enterprises are pursuing, namely output maximization and profit maximization. A
larger A may represent the behavior of non-private enterprises under
transformation, which tend to place more emphasis on profit maximization.

We also believe that with the deepening of market-oriented economic reform
and the perfection of the legal system, the overall objective of PRC enterprises will
move toward profit maximization, which means that A will increase. That is why A in
this paper can be regarded as a variable representing the extent of privatization and
marketization. Thus, the assumption here is suitable for both private and non-private
enterprises.

10



2.2 Determination of Output, Investment and Employment in the Course of
Privatization

The first order condition of problem (4) is

20 _, %0 _,
oK oH
or
a(l-At)AK*"'H” = AR (5)
BU-AT)AK“H"™ =W (6)

Under the first order condition (5) and (6), When A < 1,

OF(K,H) _ AR, R OF(K.H)_ AW _W

then 0K 1-A7 -7 OH -4z 1-7 ; That is, both capital and

labor marginal productivity are below R/(1-7) 5, which is exactly the cost of capital
that a profit maximizing firm faces after tax. One might wonder how an enterprise can
survive if investment is pushed to the point where marginal returns are below the cost of
capital and entrepreneurs lose the ability to service loans and cover the opportunity cost
of capital. In our opinion, this situation is likely related to the phenomenon called “soft
budget constraints.” This phenomenon, which existed widely under the socialist system,
means that the supply of funds is constrained in a soft manner and that the excessive
demand for loans is easy to satisfy, if enterprises or persons near the group in power are
able to cooperate with the government sector. To understand this phenomenon, readers
need to understand the original conditions of the Chinese economy, where the national
government owned almost all assets and could tolerate some losses for the sake of
macroeconomic efficiency. Taking the state-owned economy as an example, in the
beginning period of reform all investment was made by the government using fiscal
funds, all profits were gained by the government, and all losses were compensated
through fiscal funds. Because of these losses, large budget deficits occurred. When the
government was unable to bear the losses from state owned enterprises, a policy or
reform called “Bo Gai Dai” (#k 4 #%), meaning “replacing the appropriation of
government funds for enterprises by banking loans to enterprises” was implemented.
This reform cleared the difficulties of the fiscal sector. However, because there was
little change in the operation mechanism of firms (gradualist reform) and losses still
existed, the reform only transferred the fiscal burden to the banking sector, leading to
large non-performing loans (over 25% of total bank assets). Under market rules, banks
should have gone into bankruptcy. However, since they were mostly owned and
guaranteed by the central government, both firms and banks were able to survive for a
relatively long time as long as the state’s assets, including banking assets, were
sufficient to bear their loss. With the prolonged accumulation of non-performing loans,

% Michael K. Y. Fang, Wai-Ming Ho and Lijing Zhu (1999) directly assume that the interest rate on loans
is set so low that there is an excess demand for bank loans. This means that excessive demand is caused
by the low interest rate and bears no relation to the behavior of firms. Here, we can conclude that
excessive demand is caused by a deviation of firm objectives from profit maximization, and that
excessive demand is satisfied with a soft constraint supply.
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the banking sector now seems to have lost the ability to continually bear the losses.
Considering the pressure from the accession to the WTO, reform of the banking sector
has become an urgent task.

This objective deviation from profit maximization combined with soft budget
constraints has had a double effect on the economy: on one hand it has led to a loss of
state-owned assets, and on the other hand it has forced the government to reform the
economic system toward privatization. Privatization has then forced firms to pay more
attention to profit maximization and to promote marginal return to capital and cut
losses.

Solving (5) and (6), the demand for investment, capital and labor are
respectively:

-8 B

1

1
Kﬂ :M — Alaﬁ(l_ﬂ’rjl_a_ﬁ .(g)l—a—ﬂ .(ﬁjl—a—ﬁ (7)

1 1 @ j
B A G

1 2 a+p a B
Y/1 :Al—a_ﬁ(l— Z'jlaﬁ .(g)laﬂ .(ﬁ]laﬂ (9)
A R W

Where, Y, , K, and H, represent the equilibrium solutions to the
maximization of (4) with parameter 4. 4 =1 means that the only thing that enterprises
pursue is profits and that no other factors are taken into account. The capital investment,
labor demand and output corresponding to A =1, are respectively:

1 1 1-p 5 B
K =A™ (1=r)res - zjl_a_ '[_jl_a_ﬂ 10
! (-2 [ R W (10)
a l-a
1 ! l-a-p ﬂ l-a-p
H =A""" 1—rw.(ﬁj (_j "
1 (1-7) R W (11)
1 5 _ ,B _B
Y, = AP (1= )ias .[Zj““‘ﬁ .(_jl‘“‘ﬁ .
1 ( )1 R W (12)

It is easy to show, under 0 < 4 <1, that

<0; <0; <0; (13)
oA oA oA
Y K H
0 Z<O;a ﬂ<0;a L <0; (14)
ot or or
Y K H
0 Z<O;a ﬂ<0;a L <0; (15)
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oY, oK oH ,

<0; —+<0; <0; (16)
OR OR OR
and therefore,
1 a+pf a Vi
Y, =4 (—1 ‘frj”"ﬂ [%j - (é)lﬁ >, (17)
Kﬂ _ a(l —ﬂj;T)Yl S a(l;{r)Yl :Kl (18)
H;v — ﬂ(l ;j‘VT)YA > ﬂ(l;VT)Yl :]{1 (19)

Proposition 1: from equations (13)-(19), we can conclude that:

1)In equilibrium, the supply of output, demand for capital investment and demand for
labor in A <1are larger than those at A =1. This implies that both private enterprises
and SOEs undergoing reform in the PRC create greater investment and employment
than enterprises pursuing profit maximization as their only objective. This may be
one reason why the PRC often faces overheated investment and a resulting
overheated economy.

2)In equilibrium, the supply of output, demand for capital investment and demand for
labor are decreasing functions of tax on output. The higher the tax rate, the lower the
output supply, and the lower the demand for investment and labor.

3)Production costs also have a significant influence on output, demand for investment
and demand for labor. Output and demand for investment and labor are also
decreasing functions of labor and capital costs. This implies that lower labor and
capital costs are factors behind the rapid private sector development of the PRC.

4) As the manager’s ability (A) increases, more workers are hired, greater investment is
made and more goods are produced.

We have noted that in the roughly quarter century of reform beginning in 1978,
the PRC economy experienced a long period of inflation, which was sometimes called
economic overheating. This overheating was basically caused by excessive investment
under the influence of the government. One important reason for this phenomenon is
that, as a result of strong government interference and incomplete marketization and
privatization, enterprises in the PRC could not pursue profit maximization as their sole
objective. Furthermore, soft constraint mechanisms on the supply side pushed actual
investment far above the equilibrium of profit maximization, leading to excessive
investment and marginal productivity below the equilibrium of profit maximization.
Clearly, this proposition also gives us two other reasons for the rapid development of
the private sector, i.e., the lower costs of labor and capital.
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2.3 Determination of the Residual Profits of Firms and Their Impact on the
Banking Sector

It is well known that a profit maximization-seeking enterprise can efficiently use the
resources available to it. However, this is not necessarily true for non-profit
maximization-seeking enterprises. We can see from the following that in the lack of
adequate marketization or privatization, even if a firm employs more labor and more
capital inputs, it may obtain negative profits.

According to the residual profit function:

7, =(0-1)AK°H” —(KR+ HW +C)

a+f a )i
AP (1=22)] (1= \ies (aYras (BYres . (GO
A o Kl I O I

It is easy to show that the first term of the right side of the above equation is
negative when A< (a+ ,B)/[l—(l—a - ,B)r] and then 7, <0 . In addition, since

0<A<land %> 1, the partial derivative of residual profit with respect to A4 is an

increasing function of the privatization variable A due to:

or, a+p (1—/1rj1—al—ﬂ.(l_lj' 1 .Al_;_ﬂ(gjl—:—ﬁ'(ﬁjl—a—ﬂ>o
oA l-a-p\ 2 ) (1- A1) R w

€2y

To assure the existence of enterprises,’ it is reasonable to assume that the firm
produces a positive residual profit to pay for the manager’s ability. Therefore, a

1_/h]>0,orﬂ,> a+p $in the
I-(l-a-p)r

reasonable assumption is (1-7)—(a + f)- (

case of 0 < A <1. We have

B i _a s
87@1 _ 1 N . 1-Ar . 1-At l—a—ﬂ. - g l—a—ﬁ'. ﬁ a—p
o4 H—a—ﬂ{(l ? (OHﬂ)( ) jM A j 4 (Rj (W]
8671[4/1 20,/12(a+ﬂ)/[1—(1—a—,6’)r] (22)

"1t is difficult for an enterprise to survive with a negative residual profit. Negative profit means that
nothing can be paid for the manager’s ability and that no one with that ability would wish to become a

manager.
YIf A<(@+ p)/l-(-a-B)], no residual profit will be paid for the manager’s ability. This type of firm
has no reason to exist in the long run. This explains why SOEs eventually go bankrupt: they pay too much
attention to nonprofit objectives.
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om, _-l1-a-para-n+a-2] Aliﬂ[zjl-“-ﬂ .[ﬁjl‘“‘ﬂ <0 (23)
or (1-a=p)-(1-4r) K "

om,

el 1<0 -

Proposition 2: from the discussion above, we have:

a+pf

< -
1. When 4 is small enough such that I-(-a-p)r ,, residual profit is negative.
When 4 =1 the residual profit is maximized.

2. Lowering the entrance cost promotes residual profit or income of the enterprise
manager.

a+pf

>

3.If Ais large enough such that I-(l-a-p) , the manager’s ability is positively

related to the residual profit. This implies that the manager’s income can be

connected to the enterprise’s residual profit. This conclusion accords well with firm

contract theory. If Ais small enough and capital is financed by banking loans,

enterprises might not have enough money to pay back their loans and might go to
bankrupt if they do not carry out further reform.

4. The profit of enterprises decreases when output tax goes up.

2.4 Determination of the Number and Size of Private Enterprises

Let us now turn to how the number and average size of enterprises is determined. In the
labor market, each individual has to decide whether to opt to be hired as a worker and
earn wages or to run an enterprise and earn residual profits. The decision depends on
how much the individual can earn in either of the two choices. If one chooses to be a
worker one earns a wage W; if one chooses to run an enterprise one earns a residual
profit 7, .° The rule therefore is that a person will choose to be a manager if the residual
profit owned by the manager 7, > W ;' otherwise, he or she will choose to be a worker.
Rewriting this formula, we find:

. a+f a _b
{(l—r)—(ajtﬂ)(l_mﬂ~A1“"‘ﬂ(1_i )ﬁ [ﬁjﬂ -[ﬁjl'“'ﬁ —C2w (24)

A A R /4

? Following modern firm contract theory, if control rights are separated from ownership, residual income
is related to the ability of managers. Thus, the contract of a firm with managers should indicate that the
residual income should be at least partly owned by the managers, in order to encourage them to work hard
for the firm. Here just for the sake of ease of explanation, we assume that the residual income (profit)
totally belongs to the managers.

' From an accountant’s view, the profit is divided into two parts, the normal profit KR and the residual

profit Za . The contribution of capital is the normal profit KR, which accrues to ownership.
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This formula implies that a manager earns a residual profit that is not smaller
than the wage earned by a worker. If all other conditions are equal, we can find the
solution of A in the equation:

a+p a B
B -At laﬂ —Ar\tep (a\tap [ flap _
{(l i (mﬂ)( ﬂ g ( 7 j (R] [Wj e

We assume that the solution of (25) for 4 is A , which can be called the
marginal managerial ability or ability threshold for a person to be a manager. This

means that there is a person with ability A , who can be called a marginal manager
(Christina Gathmann, 2001), and who is indifferent to the choice of being a manager or
a worker. In both professions the person will have the same income. Now we can solve

for the location of a marginal manager with ability A4 . still assuming
a+p

I=(I=a =BT 45 before, we have

(C+w)

e (TG G

and

A=

=<0 (26)
=0 (27)
=50 (28)
——>0 (29)

—>0 (30)

Formula (26) implies that the more attention an enterprise pays to profit (that

is, the larger i), the lower is the marginal manager’s ability (that is, the smaller 4 ).
The logic behind this conclusion is: as an enterprise pays more attention to profit, its
residual profit (the portion over normal profit “ KR ») increases (see Proposition 1), and
this means that even a person with low managerial ability to run an enterprise can earn
residual profits exceeding the wages he or she would earn as a worker. Equivalently, the
threshold for becoming a manager falls with the progress of privatization and
marketization. With progress in these areas, government intervention decreases, and
more and more people can be expected to join the group of managers. This means that
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more enterprises will be established. This may be one of the reasons why the number of
private enterprises in the PRC has risen so quickly.

Formulas (27), (28), (29) and (30) tell us that marginal managerial ability
increases with labor, capital and entrance costs. Hence, the rapid development of the
private sector in the PRC can be at least partly attributed to lower labor and capital
costs. Formula (29) also implies that higher costs to entry and uneven treatment of the
private sector lead to higher marginal managerial ability, and therefore the
establishment of fewer private enterprises. The logic behind the conclusions induced
from (27), (28), (29) and (30) is almost the same: lower costs, including factor costs,
taxes and costs to entry, make the production process more profitable, allowing persons
with low managerial ability to earn more as managers than as workers. This implies that
lower marginal management ability is required for a person to run an enterprise and earn
the same profit as before. In other words, the marginal manager’s ability is reduced.

In considering the difference of managerial ability “ 4 ” among people and also
taking account of the learning effect of managerial ability with the progress of
privatization and marketization (i.e. managerial ability is assumed to grow with
privatization and marketization), it is relevant to assume that managerial ability in a
population is a random variable distributed with a continuous probability distribution
function F(x;A) "' with parameter A , representing the probability of a person’s
managerial ability being less than x

P(A<x)=F(x;A)

and a continuous density function of A

M:F;(x;ﬂ) =f(x2)
ox

where “ f(x; 4) > 0” means F'(x; A1) is an increasing function of x in light of the

OF (x; 1)

characteristics of the distribution function and “ <0” means F(x;A) is a

decreasing function of 4. In other words, given a level of managerial ability x, if there
is a learning effect, the ratio of people with managerial ability above x will increase
with privatization and marketization. It is clear that this result accords with our
intuition.

Since the ability of people in the economy follows a probability distribution
function F(x; A1), which is an increasing function of x, all people with ability below
marginal level 4 in the distribution will become workers and those with ability above
A will become managers. Therefore, if the total number of people looking for jobs in
the economy 1s N, the numbers of workers will be N, = NF (4; 1), and the numbers of

firms will be N, =N(1-F (4;1)). Taking the partial derivatives of N , and N, with
respect to independent variables, we find:

"' The precise distribution of A should be a discrete distribution because we assume a limited number of
people.
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Formulas (36) and (37) indicate that the number of private enterprises is an
increasing function of A, and the number of workers is a decreasing function of A (the
variable of marketization and privatization). Formulas (38), (39) and (40) indicate that
the number of private enterprises is a decreasing function of factor cost R, W and
entrance cost C faced by private enterprises. Thus, we have proposition 3.

Proposition 3: all other conditions being constant, both the number of
enterprises and laborers will increase with total employment. The progress of
marketization and privatization, and decreasing labor costs, capital costs and entrance
costs will cause the number of private enterprises to rise, but the progress of
marketization and privatization cause the demand for workers to go down and the
demand for managers to go up.

Now let us look at the determination of average firm size. There are many
indicators for measuring firm size; one is the average number of workers per firm,
which is attained by dividing the total number of workers in the economy by the total
number of firms (managers), denoted by S:

F(A4;7)

T1-F(4: ) “1)
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Taking the derivative of S, we have:

a_fzﬂA—_;’”Z>0, (42)
o4 (1- F(4;2))

and

o5 _o5 oA, L 28F(A;’1)<0 (43)
04 04 04 (I—-F(4,A)* 04

o5 _ 05 (44)
oC 84 oC

oW A4 oW

o5 _05 o4 (46)
R a4 R

Formula (41) expresses how firm size varies with marginal managerial ability
and the privatization and marketization parameter A. (42) indicates that firm size S is
positively related to marginal managerial ability 4 ; in other words, the higher the
marginal managerial ability, the higher the threshold for a person to be a manager, or
the harder for a manager to create a firm. The higher threshold for people to establish a
firm means that fewer people have management ability higher than A . Because the
number of managers equals firm number, as assumed, fewer enterprises are established.

Formula (43) shows that the deepening of privatization and marketization (A1)
has two effects on firm size. One is the threshold effect. That is, privatization and
marketization directly lower the threshold for establishing an enterprise. The other is a
learning effect. In other words, managerial ability rises with privatization and
marketization, making people more likely to start up firms and less likely to be workers.
Since both effects make it easier to set up firms, privatization and marketization will
lead to more and more new firms being established. On the other side, new firms are
usually relatively small, making the average size of enterprises small as well. In the
PRC, the average firm size of private enterprises decreased from 18 in 1989 to 14 in
2002; this can be at least partly attributed to the privatization and marketization process.
This process increases firms’ profits and lowers the threshold or marginal managerial
ability (required ability to create an enterprise). We can provide a similar but much
easier explanation for (44), (45) and (46): the lower the cost, the more residual profit the
manager will earn and the lower will be the ability required for a person to run a
profitable enterprise. More people will become managers and more firms will be
established. To summarize the above analysis, we obtain the following conclusions
from (41)-(46).

Proposition 4: at equilibrium, the average firm size is determined by the
marginal manager’s ability and the “leaning by doing” effect of marketization and
privatization. Since marginal managerial ability depends on marketization and
privatization, labor costs, capital costs and entrance costs, all other factors being equal,
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the threshold for creating a new company will fall with the deepening of marketization
and privatization, meaning that it will become easier to create a new company, and the
average size of firms will fall. With the fall of entrance, labor and capital costs, the
average firm size will decrease as well. Additionally, a learning effect will lift people’s
managerial ability and mean that fewer will be workers, so the learning effect will also
lead to a smaller average size of firms.

In addition, under the model there is a managerial ability threshold (marginal
level of manager’s ability) for creating firms and all firms with a managerial ability over
the threshold can survive. In accord with the real world, firms of different sizes can co-
exist at the same time. Of course, if the firm's manager's ability falls below the
threshold, the firm will not survive. The difference between firms with different
managerial ability can be found in different residual profits and manager's revenue.
Only if an individual has greater managerial ability than the marginal level, can he or
she earn more than a worker’s wages.

3. Implications and Conclusions

As far as the CASS survey is concerned, it seems that all firms pursue, roughly
speaking, three objectives: maximization of profit, sales revenue and market share.
Though the difference in behavior between firms may be large, we do not see a
significant difference in behavioral patterns among sectors. From the model analysis,
we find that enterprises with multiple objectives have larger demand for investment and
labor, and tend to produce more output than do those with the single objective of profit
maximization. This accords with the objectives of the government sector to pursue
higher economic growth and increased employment opportunities. However, enterprises
with multiple objectives may be less competitive than those with the single objective of
profit maximization, since they earn smaller profits. Worse, since the marginal
productivity of capital is lower than its cost, profits tend to become negative, and
enterprises may be unable to repay their loans to the banks. This results in a weakening
of the foundation for the existence of the enterprise, or in non-performing loans in the
banking sector. In other words, SOEs actually redistribute state-owned assets through
negative profits and relatively high salaries that cannot be justified from the real
contribution of labor to output.

This model helps to explain why the number of private enterprises has
increased so rapidly along with the scaling down of size. The factors behind the increase
in the number of enterprises are privatization and marketization, labor and capital costs,
entrance costs and the tax rate. The deepening of privatization and marketization,
relatively lower labor and capital costs, and falling entrance costs, all contributed to
increases in the number of private enterprises, while the fall in marginal manager’s
ability and deepening of privatization and marketization, fall of entrance costs and other
costs all contributed to a decrease in firm size.

The model also at least partly helps to explain why the “big bang” reform in
Russia led to the sudden and widespread collapses of privatized SOEs, and to some
extent helps to explain why gradual reform has been somewhat successful in the PRC.
According to this model, the development of private enterprises depends not only on
privatization and marketization, but also on a variety of other factors, such as capital
cost, labor cost, entrance cost, tax and especially manager’s ability. Holding other
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conditions constant, bigger enterprises require higher managerial ability and skill, and
thus only firms with appropriate marginal ability can survive in a market economy. If a
big firm is run by a manager with low ability, it will lose profits and eventually go
bankrupt. The collapse of privatized SOEs in Russia may be attributed to this matching
problem. As is well known, in the early period of reform, most private enterprises in
Russia were created from the privatization of very large SOEs, and therefore required
high managerial ability. However, most of the managers only had experience running
enterprises under a planned economy, and had little knowledge about running them
under market conditions. Eventually, they ended up being unable to manage big private
enterprises. In contrast, when the PRC started to privatize its SOEs, it not only trained a
mass of high-level managers in private enterprises to match the size of enterprise, but
also accumulated a great deal of wealth to prepare the physical conditions for the
privatization of SOEs.

Due to the rather high political profile of SOEs in the early period of reform,
the PRC did not privatize them immediately, but left their nominal ownership
unchanged and instituted a so-called contract responsibility system. As a result, many
SOEs inevitably faced losses. However, unlike the big bang reform, where individuals
took the losses, under the gradual reform in the PRC, the government typically absorbed
them. This process quickly eroded the state’s financial resources, including fiscal and
banking, and the state’s liabilities came increasingly close to assets. Once the
government (including stated-owned banks) became unable to absorb the losses
incurred by SOESs, the acceleration of privatization became inevitable. This is the
background of the so-called “Zhuan Da Fang Xiao” reforms.

In summary, this model has strong policy implications. SOEs, TVEs and the
banking sector should all actively and continuously carry out market-oriented reforms.
Private enterprises need to promote market awareness, and thereby transform
themselves into pure profit-maximization entities.
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