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Abstract

We study the economic reform process in China that began in 1978 using a quanti-
tative model with endogenously determined factor price policy regimes. Using land as
an example of factors of production, our model captures the following salient features
of the reform process in China: the introduction of non-SOEs (state-owned enterprises)
and reform of land market since 1980s, and the reform of SOEs which is characterized
by the retreat of SOEs in the competitive manufacturing sector and the establishment
of state monopoly in the factor market from late-1990s. Further, it generates a regime
switch in the land price policy in China: from a dual-track pricing aimed at protecting
inefficient SOEs to a discriminating policy that aimed at encouraging economic growth
and raising land revenue from private households. In our framework the regime switch
in the land price policy is endogenously determined by the relative productivity growth
of the non-SOEs. We calibrate our model to match key economic data for China during
1978-2010. We find that our model can explain more than half of the increase in the
land price disparity between industry use and commercial/residential use observed in
China since 2000. We are also able to match several other stylized facts characterizing
the Chinese economy: steep decline in labor share, rapid growth in housing price, and
government expenditures on public goods and social benefits.
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1 Introduction

In 1978 China began its economic transition and reforms processes aimed at promoting

economic efficiency and these reforms have played an important role in driving China’s

economic growth experience in recent decades (Zhu (2012)). Two important reforms were

the reform of the state owned enterprises (SOEs)(Lin, cai and Li, 1998; Lin, Cai and Li,

1999) and the reform of a factor market (land) in China.1 During this period China first

experienced a rise in the share of non-SOEs in the competitive manufacturing sector in

the 1980s and then a large scale retreat of the SOEs from this sector in the late 1990s

(OECD, 2009). Subsequently, the government and the remaining large SOEs established

monopolies in key industries such as land, energy, power, telecommunication, and banking

services (OECD, 2009). This period was also characterized by the emergence of a land market

and the evolution of the land price policy. Before the large scale retreat of the SOEs, the

land price policy manifested as a dual-track pricing aimed at protecting inefficient SOEs by

setting a higher relative land price for non-SOEs. After the large scale retreat of the SOEs,

the land market witnessed a switch to a regime of price discrimination aimed at encouraging

growth and raising land revenues from households by imposing a higher relative land price

on households and commercial users when compared to industry users (Wu et al., 2014; Du,

1We use land as an example of key productive resources and our framework can be applied to other
resources such as energy, power, telecommunication, banking service etc.
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Ma and An, 2014).

During this period of market-oriented reforms the Chinese economy experienced dramatic

changes in land price by use, composition and size of government expenditure, provision of

public goods, and social benefits, and labor share of income. In Figure 1 we plot the land

price in China by use from 2000. We observe that both residential and commercial land

prices have increased rapidly and there is an increasing disparity in the land price between

commercial and residential user on one hand and the industrial sector use on the the other.

The rising land prices for commercial and residential land use is accompanied with the rising

share of land revenues in public revenues for local governments (see Figure 2). Many studies

have documented that local governments use these revenues to expand provision of social

benefits and public goods (we need citations and numbers here). Finally, Figure 3 plots

the labor share from 1978 through 2007. It can be observed that the labor share in China

followed an inverted U-shaped pattern, with a rising trend till the 1998, and thereafter a

rapid decline till the end of the sample period. China has witnessed steepest decline in labor

share since 1990s among the top 8 economies (Karabarbounis and Neiman, 2014).

We propose a theoretical framework that captures the aforementioned features of the

reforms of SOEs and land market in China, explain the entry of non-SOEs in the competitive

manufacturing sector, and match the stylized facts underscored in Figures 1-3. In our model

the government cares about the utility of the households and the level of SOEs output.2

The government owns the land and the evolution of the land price policy is endogenously

2This captures a relevant feature of the Chinese economy where the government is concerned with social
stability and SOEs played a historically important role in maintaining such stability through provision of
various benefits to their employees.
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determined by the relative productivity growth of the non-SOEs. At lower level of non-SOEs

productivity, the government sets a land price high enough to deter their entry in order to

protect the less efficient SOEs. This is regime 1 which corresponds China’s experience during

1978-1987.3 The rising non-SOEs productivity would eventually induce the government to

allow the entry of non-SOEs. However, given a still dominant share of SOEs in the production

of consumption good, the government has an incentive to protect SOEs by imposing a

land tax on non-SOEs that manifests as a higher land price in our model, which is called

the dual-track pricing system (Lin, 2012; Lin, Cai and Li, 1995). Finally, as non-SOE

productivity continue to expand, the size of SOEs in the consumption good sector declines,

and a greater proportion of households now find employment in the non-SOEs sector and

experience rising incomes. This is regime 2 and it captures China’s experience during 1987-

1999. At sufficiently high level of non-SOE productivity, the government abandons the

dual-track pricing and without protection the inefficient SOEs exit the market(Lin, 2012;

Lin, Cai and Li, 1995), which makes the government a monopoly in the land market. The

government executes its monopoly power over land to price discriminate between households

and non-SOEs. Because non-SOEs growth serves as the engine for economic growth, the

government incentivizes their production via lower land price. At the same time in order

to exploit rising household incomes it sets a higher land price for households whose demand

for land (housing) is price inelastic. This is regime 3 in our model, which corresponds to

China’s experience after 1999.4

3In 1988 a constitutional amendment allowed transfer of land use rights between state and private parties
4These reforms of SOEs firms and land market began around 1999 and ended in 2004. This transition

process is not captured by our model.
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Around 1999, China began the important reform of SOEs which is known as juada,

fangxiao i.e. “attaining the larger, releasing the smaller”. In our theoretical framework we

interepret thiis reform as the large scale retreat of the SOEs from competitive manufacturing

sector and the establishing of market power in the profitable factor market. We model four

important driving forces of this reform. First, less efficient SOEs are not able to compete

with non-SOEs in the manufacturing sector. Second, with rising non-SOEs productivity,

protecting SOEs becomes more and more costly and prevents the government from becoming

a monopoly in the factor (land) market. Third, abandoning the protection of SOEs and

ecnouraging higher productivity of non SOEs can achieve higher economic growth. Fourth, as

households become richer, becoming a monopoly in the land market will allow the government

to raise much more land revenue from households. We use the monopoly power of the

government in the land market to represent the market power of remaining large SOEs

observed in China since 2000.

We calibrate our model to match key data moments for the Chinese economy over the time

period 1978-2010 and interpret the land price dynamics in China. There are several findings

of interest. First, our model is able to explain the dual track land pricing policy aimed at

protecting SOEs against the competition of non-SOEs before 1999, where non-SOEs paid

higher land price than SOEs. Second, our model explains more than half of the rising land

price disparity between the industrial and commercial/residential sector during 2000-2010.

Third, it predicts the rapid rise in residential housing price observed in China during this

period. Fourth,, in our model the rising incomes and higher land prices for housing provides

5



a steady stream of land revenues to the government which are used to expand public goods

and social benefits. Our calibrated model is able to explain more than 2/3 of the increase in

real government expenditure on public goods and social benefits observed in data for China

during 1989-2010.

Finally, the policy induced land price dynamics in our model can explain the observed

pattern of labor share in China since 1978. In our two sector economy a lower labor share of

income in housing service vis-a-vis the consumption good sector coupled with the comple-

mentarity between consumption and housing service establishes a link between labor share

and housing price dynamics. Although our model is not able to generate rising labor share

during regime 1 (1978-88) it does predict a rising labor share in regime 2 (1989-98) and a

steep decline in labor share in regime 3 (1999-2010). During regime 2 labor share is rising

in our model economy because the government charges lower land prices from SOEs and

households than from non-SOEs, implying lower housing expenditure share and hence a

rising labor share. In contrast, during regime 3, with rising productivity and incomes, the

government charges higher land price from households than from firms. As result households

spend an increasing share of their income on housing service which generates a decline in

labor. The role of rising productivity in declining labor share has been well studied in the

literature. However, we provide a channel that explains both the rising segment of the labor

share trend as well as the deceleration in the rate of decline post 2000 observed in China. In

this sense our paper contributes to the literature on labor share dynamics and suggest that

the policy environment can play an important role in driving the evolution of labor share.
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The remainder of the paper is organized as follows. Section 2 provides a background of

the reforms of the SOEs and land market in China. Section 3 presents our model and the

results of the calibration exercise. Section 4 presents the main quantitative implications of

our model and Section 5 concludes.

2 SOE and Land Market Reforms

In this section we provide a brief discussion of the economic reforms process in China since

1978 with a particular emphasis on the evolution of the SOEs and the land policy in China

for the period under study. This is followed by a brief description of the link between these

reforms and the theoretical framework we propose to explain the declining labor share in

China.

2.1 A Brief Background on Economic Reforms in China

In December 1978 China embarked on the path of reform and opening up of the domestic

economy (Zhu, 2012). Given the predominance of the agriculture sector at the time, these

reforms were first introduced in the agricultural sector and were gradually introduced in the

non-agricultural or industrial sector (Liew, 1995). Two main features of the agricultural

sector reforms were an increase in the prices and and establishment of a household respon-

sibility system under which each farm household could sell the goods at market prices after

meeting the quota requirement under which a fixed quantity was sold to the government at

official prices (Zhu, 2012). These reforms were implemented by the end 1984 and led to an
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significant increase in the productivity of the agricultural sector. The resulting reallocation

of labor out of the agricultural sector into the rural industrial enterprises, owned by the

township and village-level governments, called “township and village enterprises (TVE)” is

widely regarded as one of the major achievement of the early reform process (Liew, 1995).

The success of the reform of the agricultural sector paved the way for reforming the non-

agricultural sector. In 1978 the non-agricultural sector was dominated by the state with 78%

of the industrial output and more than 80% of the urban unemployment being accounted

for by the state sector ((Liew, 1995; Zhu, 2012)). Two main features of the reform of the

industrial sector were establishment of the dual-track system and delegation of decision-

making and provision of fiscal incentives to the lower-level government Zhu (2012). Lau,

Qian and Roland (2000) define a dual-track approach to reform as system where under the

plan track the economic agends are assigned rights to and obligations to fixed quantities of

goods at fixed plan prices. Under the market track economic agents transact with each other

at market prices, after meeting their obligations under the plan track. They show that such

a reform is Pareto-improving and is a useful way to implement reforms without the need

to inflict large costs on the existing state sector. The dual-track system was introduced in

China in mid 1980s and was characterized by the SOEs permitted to sell their output and

buy their inputs at market prices, after meeting their quota obligations at the officially fixed

prices. Furthermore, the non-state enterprises were gradually introduced to enter the market

and participate at market prices (Zhu, 2012). In addition to this system aimed at protecting

the state sector interests, the Chinese government also delegated decision-making to the
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lower levels of the government and implemented a fiscal contracting system that made local

governments the residual claimants of the enterprises under their control Zhu (2012). This

brought the SOEs under the direct control of the provincial, city, and council governments.

These reforms triggered growth for TVEs which in turn played an important role in the

expansion of the non-state sector in China during this period. However, the SOEs did not

benefited much from these early reforms and forced the Chinese government to initiate a

reform process for the state-sector enterprises.

2.2 Restructuring of the State Owned Enterprises (SOEs)

Given the central role played by the SOEs in the economy, their reform lagged the market

reforms (OECD, 2009). An important feature of the early reform process was the desire

of the Chinese government to follow a policy of “reform with losers” (Zhu, 2012). Hence,

the state maintained a strong commitment to maintain the employment levels in the state

sector due to the dual objective of minimizing social instability and political resistance to

the reform process. With economic reforms and opening up of the economy, the increased

competition from non-SOEs and foreign enterprises revealed the highly inefficient nature of

SOEs primarily due to lack of incentives in the SOE management and workforce, and the

burden of ensuring social stability (Bai et al., 200)These constraints magnified the difference

in the economic performances between the SOEs and non-SOEs. Zhu (2012) computes the

annual total factor productivity (TFP) growth for the SOEs and non-SOEs. His findings

support the gap in economic performance between the state and non-state sectors between
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1978-1998. For instance, between 1978-88 the state-sector witnessed an annual TFP growth

-0.36% whereas the comparable growth for the non-state sector was 5.87. Between 1988-98,

the non-state sector continued to outperform the SOEs with the an annual TFP growth of

3.11% when compared to -1.33% for the SOEs. As a result the Chinese government initiated a

reform of the SOEs that can be broadly divided into three phases (Li and Brodsgaard, 2013).

They identify the first phase of reforms introduced during 1979-1992 as enterprization, the

second phase introduced during 1992-2003 as corporatization, and the third phase introduced

in post 2003 period as concentration. During the first phase the emphasis of reforms was

to improve the operational efficiency of SOEs through incentives, delegation of power, and

profit sharing. Although these reforms improved production of SOEs it did not result in

substantial gains in fiscal revenues for the central government due to the principal-agent

problem inherent in the relationship between SOE management and the government (Li, Liu

and Wang, 2012). Under the new system managers of the SOEs attempted to capture large

part of profits for themselves. The second phase of reforms aimed to gradually privatize the

SOEs. However, with significant competition from non-SOEs, lack of flexibility for SOEs in

adjusting their workforce, and their continued importance in providing social stability led

to significant losses for these enterprises. For example, in 1997 out of about 22,000 large

and medium sized SOEs 6,599 companies recorded losses (OECD, 2009). This led to the

third phase of SOE reforms aimed at consolidating SOE presence in strategically important

industries such as defense, telecommunication, power, and transportation. In contrast the

smaller SOEs in competitive labor-intensive sectors were allowed to go bankrupt or sold to the
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private entities. To aid this process the State-owned Assets Supervision and Administration

Commission (SASAC) was established in 2003. By 2006 the share of SOE in industrial output

fell to less than 10 percent in labor intensive sectors that typically face stiff competition from

non-SOEs (OECD, 2009). At the same time they continue to maintain a significant presence

in strategically important industries that are characterized by absolute state monopoly.

2.3 Evolution of Land Market and State Policy

Before 1988 the land allocation in China was based on a non-market system wherein non-

transferable land use rights were acquired from the government for different durations de-

pending on type of land use.5 In 1988, an amendment to the Constitution allowed transfer of

land use rights in accordance with the law. Under this dual track system the land ownership

was separated from land use rights. Individuals and firms could either purchase the land

use rights directly from the government after paying an upfront fee. Alternatively, they can

buy these rights in the secondary markets from existing rights-holders. Both markets were

dominated by the SOEs and local governments who often negotiated a land price in the

primary market and then release the land in secondary market to interested parties. The

actual transaction price in primary market was often under reported to avoid paying various

fees to the government leading to substantial revenue losses to the state. In order to improve

transparency in land allocation and allow greater role for market forces, in 2002 the Chinese

government implemented a new policy of granting land use rights by invitation to tender,

auctions, or listings (IAL). Two features of China’s land market are pertinent to our theoret-

540 years for commercial use, 50 years for industrial use, and 70 years for residential use.
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ical framework. First, in urban areas land is managed by local governments whereas in rural

areas it is owned by collectives. However, only local governments have the power to convert

rural land for urban use. This led to absolute monopoly of local governments over land

supply allowing them to discriminate between land users by setting different land-use fees in

accordance with their strategic objectives. Second, the fiscal reform of 1994 led to a decrease

in the revenues for local governments (World Bank, 2002). However, the local governments

were expected to promote economic and industrial growth in their regions. As sole owners of

urban land and with legal authority to convert rural land, requisitioning farmland, leasing

land and managing urban expansion became central element of local government finances.

The revenue raised from land leasing, mostly from commercial and residential land users,

contributed more than half of the total city revenues in some developed provinces (World

Bank, 2005). An interesting feature of this interaction between local government finances

and land revenue is that not all stakeholders in the land market were treated symmetrically

by the local governments. In order to promote regional economic growth and development,

the local governments fiercely competed among each other and attract industrial sector in-

vestment via different types of incentives. One of them is cheap access to increasingly in

demand urban land. Local governments use their monopoly over land supply to discrimi-

nate between different types of land users. In keeping with the objective to promote regional

economic growth they leased out land to industrial sector at very low prices to attract these

firms to invest their respective regions. Majority of the land for industrial use continued

to be allocated based on negotiations protected from the competitive pressures of the rising
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demand for urban land. At the same time, to cover the expense of converting land for urban

use and make up for lost revenue due to the 1994 fiscal reforms, local governments leased out

land to residential and commercial users via tenders or auctions at a much higher market

determined price. For example, in 2007, only 26 percent of total industrial use was leased out

using a tender or an auction. The remaining 74 percent was leased out through negotiations

with local governments, typically at a very low nominal fee. On the other hand, 88 percent

of residential use land and 82 percent of commercial use land was leased out via auctions

or tender6. This led to a rapid increase in the land price for residential and commercial use

when compared with the industrial use land price.

2.4 Capturing the main features of SOE and Land Market Re-

forms

In this subsection we describe how our theoretical framework is in large part motivated by

the reform process described in sections 2.2 and 2.3. We attempt to capture the above

reforms of the SOEs via changing incentives of the government in response to the growth of

the non-SOEs. In the initial stages, SOE output played a dominant role in the government’s

objective function which is consistent with the Chinese experience during 1980s. During this

phase inefficient SOEs were protected from competition via various state policies such as

access to land and other resources critical for production. This period was also characterized

by prevalence of welfare housing wherein SOEs provided free housing to their employees.

6These calculations are based on Table 1 of (Wang et al., 2012)
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The system, known as danwei, was only abolished in 1998, although its importance began

to decline along with the gradual retreat of the SOEs from the labor-intensive competitive

sectors. Our theoretical framework capture this aspect of the Chinese economy by modeling

two policy regimes wherein SOEs and households paid lower land price when compared to

the non-SOEs. Overtime with rapid growth of non-SOEs sector and diminishing importance

of SOEs in the non-strategic industries, we propose a third policy regime with a higher land

price for households when compared to non-SOEs and SOEs.

3 Model

3.1 Economic Environment

Consider an economy populated by L number of infinitely lived households (workers). There

are three perishable goods in the economy: a consumption good, housing services, and social

benefits.7 They are denoted by c, h, and b, respectively.

3.1.1 Production

The consumption good is produced completely by SOEs and non-SOEs. SOEs are owned

by the government whereas the non-SOEs are owned equally by all households. Let s and p

denote SOEs and non-SOEs, respectively. Ai,t i ∈ {s, p} denotes the productivity of firm i.

Without loss of generality, we assume that:

7We think of social benefit in an abstract way. It may include medical care, pension benefits, education
and other public goods.
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(1) 0 < As,0 = Ap,0.

Subsequently, we assume that the productivity of the non-SOEs grow at a faster rate

when compared to that of the SOEs. The production of the consumption good requires

inputs of labor and land. We assume Cobb-Douglas production function forms:

(2) Yi,t = Ai,tN
1−α
i,t Lαi,t.

where 0 < α < 1, Ni,t is land input, and Li,t is labor input for firm i = s, p. Given land

rental prices (Ri,t, i = s, p) and wage rates (wt), each type of firms maximizes profits from

production.

Land is used as an input in the production of housing service and the technology is given

by:

(3) Ht = Nh,t

where Nh,t is the land input.

We make the simplifying assumption that the labor share in the housing sector is zero.8

8Note that as long as the labor share in the housing sector is lower than that in the consumption good
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Social benefit is produced from the consumption good. The production function is given

by:

(4) Bt = Yb,t

3.1.2 Households

Each household provides one unit of labor in each time period. There are three sources of

utility for the household: consumption, social benefits, and housing services. A household’s

period utility is given by:

(5) U(ct, ht, bt) = φ2

[
φ1 (ct)

ζ + (1− φ1)h
ζ
t

] 1
ζ

+ (1− φ2)bt

where ct denotes the consumption of the final good, ht denotes consumption of housing

service, and bt is the consumption of social benefit. We normalize the price of the consump-

tion good to one. ζ < 0 implies housing service and consumption are gross complementary

goods.9 Finally, given that the household’s utility from social benefits depends on the aver-

age level of social benefit in the economy, i.e., Bt
Lt

, the household has no incentive to produce

and purchase bt. Instead, it requires government provision of social benefits.

sector our main predictions remain qualitatively unchanged.
9The assumption of complementarity implies that housing price and its expenditure share move in the

same direction.
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The household’s choice is subject to the following budget constraint:

(6) ct +Rh,tht = wt +
πp,t
Lt

,

where Rh,t denotes the rental rate (price) of land and πp,t
Lt

is the profit received by the

household from the non-SOEs firms. Since there is no saving decision, each household

maximizes its period utility given its budget constraint in each period.

3.1.3 Government

The government cares about the utility of households and the total production of SOEs:

(7) W (U(ct, ht, bt), Ys,t) = (1− φg)U(ct, ht, bt) + φg(Ys,t)
ν

where 0 < φg < 1 is the weight given to the total production of SOEs. The government

determines the rental rate (price) of land to balance its budget

(8) Rs,tNs,t +Rp,tNp,t +Rh,thtLt + πs,t −Ψ(xt) = Bt,

Here πs,t denotes the profit received from SOEs. The total quantity of land is fixed at N (=

Ns,t + Np,t + htLt), and the government owns this resource. Ψ(xt) = xκt − 1 represents the

cost to implement price discrimination which is a strictly increasing, strictly convex function

17



of xt, which is the relative land price such that (xt ≥ 1).10 The cost is used to prevent

profitable reselling induced by price discrimination.

For simplicity, we assume that the government uses land revenue to provide social benefit.

We assume that initially the government delegates the management authority of land

to the SOEs who are actual suppliers in the land market. The land revenue received by

SOEs belongs to the government. The government’s ability to take full control over the

land market is assumed to be limited by the number of SOEs, for instance, due to stronger

lobbying power. When there are a lot of SOEs in the economy who share the management

authority of land, we assume that the government is only able to impose a land tax (which

manifests as a higher relative land price in our model) on non-SOEs, but not on households for

the following reason. Initially, SOEs provide employment to the majority of the households

and are able to provide housing services to them directly.11 As a result it is easy for SOEs

and their workers to re-trade land. We also assume that the cost to monitor re-selling of

land by SOE workers to non-SOE workers is sufficiently high.

When there are SOEs in the economy, the government needs to determine the relative

land price for SOEs/households and non-SOEs, which is used to provide the protection to

SOEs against competition from non-SOEs . When there are no SOEs in the economy, the

government needs to determine the relative land price for households and non-SOEs, which

is used to promote economic growth and raise land revenues from the households. The

above decisions also affect the timing of entry of non-SOEs in the market, and the timing of

10In regimes 1 and 2, we define xt =
Rp,t

Rs,t
=

Rp,t

Rh,t
. In regime 3, xt =

Rh,t

Rp,t
.

11This is consistent with experience of China. Between 1979 and 2000, SOEs were the main employers of
urban workers and often provided housing services as part of the benefits to their employees.
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stopping the protection of SOEs, which allows the government to take full control over the

land market and switch to executing state monopoly over the land market.

3.2 Equilibrium

An equilibrium is defined such that: (i) Given vector of prices, households maximize utility,

firms maximize profits; (ii) Government maximizes its objective function given the best

responses of agents to the land pricing; and (iii) All markets clear:

htL+Np,t +Ns,t = N

Lp,t + Ls,t = Lt

ctLt + btLt + Ψ(xt) = Ys,t + Yp,t

Given As,0 = Ap,0, it is easy to show that the optimal decision of the government is to

block the entry of non-SOEs initially. Given that non-SOEs experience a fastest rate of

technology growth that SOEs, the government will choose not to protect SOEs when Ap,t is

sufficiently higher than As,t. On the other hand, it is also easy to show that the government

will never jump directly from blocking non-SOEs entry to completely abandoning SOEs.

In other words, our model will be able to generate three different regimes in the following

order: (1) block the entry of non-SOEs; (2) allow non-SOEs to enter into the market while
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still protecting SOEs; (3) do not protect SOEs. The timing of when each regime appears is

endogenously determined in our model.

More specifically, when the productivity of non-SOEs is relatively low (even if it is higher

than that of SOEs ), the government will impose a high enough land tax on non-SOEs to

prevent it from entering the market. By doing so, the government avoids the reduction

of SOEs’ production. This is called Regime 1 in our model. Next, as non-SOEs become

much more productive than SOEs, the increase of output through the introduction of non-

SOEs dominates the costs listed above, so the government would lower the land tax paid

by non-SOEs such that it is profitable for them to enter the market. However, given a

dominant share of SOEs in the production of consumption good, the government has an

incentive to protect SOEs through a lower land price paid by them than by non-SOEs.

This is called Regime 2 in our model. In this phase we witness a dual-track pricing in

the land market where households and SOEs pay the same land price whereas the non-

SOEs pay a relatively higher land price. Furthermore, as the productivity of non-SOEs

continue growing (relative to that SOEs), household’s income rises, the share of SOEs in

the production of consumption good declines, the cost to implementdual-track pricing rises.

Hence, at some point, the government will abandon the policy of protecting inefficient SOEs

and consolidate its monopoly in the land market. This is called Regime 3 in our model.

Given the assumptions of our model, household’s demand for housing services is inelastic

(when housing service and consumption are gross complementary goods) while firm’s demand

for land input is elastic. The government will charge households a higher land price than
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firms (non-SOEs) in Regime 3 to raise revenues from households via higher land prices and

to encourage growth by providing land to the firms (non-SOEs) at lower prices.12.

3.3 Calibration

We calibrate the preferences and technological parameters of the model to match key features

of the Chinese economy during 1978-2010. Table 1 provides the key data moments and their

corresponding values that we target in our calibration exercise. It is important to note that

we do not target the change in land prices and instead use our calibrated model to quantify

the fraction of rise in relative land prices that can be accounted for by our model.

The data in Table 1 provide eight observations that can be used to pin down parameter

values. Normalizing the initial stock of land and labor input to be 1, the model has 10

parameters to be determined. The labor share parameter α is set to be 0.5, which is consistent

with the one used in Brandt and Zhu (2010). The growth rate of labor input is set to be

equal to that of working population, obtained from China Statistical Yearbook. This leaves

the following eight parameters that needs to be calibrated: two share parameters (φ1 and

φ2) and one elasticity parameter (ζ) in preferences , one share parameters φg and one power

parameter ν that captures the relative importance of SOEs production in the social welfare

function, one cost parameter κ associated with the implementation of price discrimination,

and the productivity growth of SOEs and non-SOEs production γs and γp. These parameters

are chosen to match eight moments listed in Table 1.

12This is also consistent with the experience of China where local government compete for industrial
investment and use lower land prices for industrial use as an incentive. To compensate for the revenue short
fall caused by such a policy they provide land for commercial and residential use at a relatively higher price.
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In order to understand the role of different parameters in achieving the targets in data, we

provide a brief discussion of the calibration procedure starting with the parameters primarily

determining the employment and output shares of non-SOEs. Our model can potentially

generate three different policy regimes. In the first regime, SOEs are fully protected, and

non-SOEs do not find it profitable to enter the market. In the second regime, non-SOEs

are allowed to enter the market to compete with SOEs. In the third regime, (downstream)

SOEs are completely replaced by non-SOEs. The duration of each policy regime and the

intensity of competition between SOEs and non-SOEs depend on the relative importance of

non-SOEs in the social welfare function (φg and ν) and the cost of protection (κ), which affect

the employment and output shares of non-SOEs. The labor income shares are 0 and α in

the housing sector and the goods sector, respectively. The share parameter φ1 in preferences

affects the housing service and goods consumption, which can help pin down the initial labor

income share. φ2 describes the relative importance of social benefit in preferences, which

can influence the growth in government expenditures on social benefits. The elasticity of

substitution between consumption good and housing service ( 1
1−ζ ) can help determine the

dynamic in housing price and its expenditure share. In addition, we choose the rates of

technical change in each sector, γs and γp, to match growth in real GDP during the whole

sample period and the growth in per-capita consumption during 2000-2010. γp plays the

most important role to determine the consumption growth in the third policy regime, so we

specially target the consumption growth in the ending period.

Table 2 reports the calibrated values of these parameters consistent with matching the
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data moments listed in table 1. Note that the calibrated value of ζ is negative, which

implies that housing service and consumption good are gross complementary goods. The

TFP growth rate is substantially larger in non-SOEs than in SOEs, which is consistent with

the Chinese experience. For instance, Zhu (2012) report that the total factor productivity

for the private sector in the non-agricultural sector was roughly twice of that in the state

sector between 1978-2007. Similarly, Jefferson and Rawski (1994)document that estimates

of productivity growth for SOEs were roughly half of those experienced by Township and

Village Enterprises (TVEs). Finally, our calibrated model is able to generate three policy

regimes: 1978-1988, 1989-1998, and 1999-2010. Note that in our calibration exercise, three

data moments are constructed in the time periods that end in 1990, and one data moment

is constructed in the time period that begins in 2000. The break point between the first and

the second policy regimes is very close to 1990, and the break point between the second and

the third policy regimes is very close to 2000.

4 Main Predictions from the Calibrated Model

In this section we use our calibrated model to explain the evolution of land prices, labor

share, income, and government expenditure in China in response to the exogenous forces

in our model, namely the rising productivity of the non-SOEs. For this purpose we solve

our model numerically as a sequence of static optimization problems using the calibrated

parameter values reported in Table 2. We provide the details on the solution process in the

appendix. Figures 4-7 present the main predictions of the model and in Table 3 we present
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the summary statistics for different time periods for land prices, labor share, real government

expenditure, and real GDP. In each case we contrast the model predictions with the observed

pattern in data.

4.1 Land Prices

In this subsection we analyze the performance of our model in capturing the land price

dynamics observed in China. From Figure 2 two salient features emerge about the land

prices in China since 2000. First, there is a rapid increase in land prices for residential and

commercial users. Second, there is a an increasing disparity in the land prices between the

industrial use and the commercial/residential use. Our model is able to capture both of

these facts. In the first panel of Figure 4, we plot the evolution of relative land (housing)

price (
Rh,t
Rp,t

) from our model. In the same figure we also provide the price index for residential

use and commercial use relative to the industrial use during 2000-2010. We observe that

our model does a good job of capturing the basic rising trend in the disparity in the land

price between commercial/residential use and industry use. At lower level of productivity

the land price paid by non-SOEs, as indicated by solid black line, lies above the price paid

by households.13 However, at higher level of productivity, as the policy switches to regime

3, the land price paid by households is above that paid by the non-SOEs and rising. Such

price discrimination is empirically consistent with the experience of the Chinese economy as

documented in Figure 2. From Table 3, we find that our model is able to explain 56% of the

13Note that in our model, in the first two regimes, the SOEs pay the same price as households. Also in
the first regime there are no non-SOEs.
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total increase in the relative land price during 2000-2010. Note that China households tend

to purchase apartments/houses in urban areas whereas non-SOEs tend to purchase land in

suburb areas Gao and Liu (2014). Although our model does not capture this geographic

dimension it is still able to explain more than half of the relative price increase observed in

China during 2000-2010.

In the second panel of Figure 4 we plot the evolution of land price across the three regimes

in our model. We observe that our model predicts a rapid rise in the land price paid by

households in regime 3. In Table 3 we provide the data on land price increase for residential

and commercial users. Compared to the observed annual growth rate of 11.9% for residential

price during 2000-2010, our model predicts a growth in housing price of 22.3% in regime 3

(1999-2010). Hence, our model over predicts the increase in land price by 86%.

Note that an important role is played by the cost of implementing price discrimination in

determining the land price policy regime. In the first panel of Figure 5 we plot the increasing

cost of implementing price discrimination with respect to productivity of non-SOEs. This is

an feature of our model that influences the policy incentives of the government at different

levels of non-SOE productivity. In the second panel we present the distortion caused by the

government land price policy in the land use. We find that in regime 3, the government

policy distorts the land market by incentivizing industrial use over residential use. This is

also consistent with the experience of China since 2000 where a large part of the urban land

is devoted to industrial use leading to inefficiencies in the land market.
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4.2 Labor Share

An important implication of the housing price dynamics in our model is for the evolution

of the labor share across the three policy regimes. In recent years many studies have ques-

tioned the stability of labor shares. For instance, Rodriguez and Jayadev (2010) used United

Nations Industrial Development Organization (UNIDO) database for 129 countries over the

time period document declining trend in labor shares since the 1980 in most countries in

their sample. Karabarbounis and Neiman (2014) provide cross country evidence for signif-

icant decline in labor shares since the early 1980s. In their sample of 59 countries with at

least 15 years of data between 1975-2012, 42 witnessed declining trend in labor shares. Many

factors have been identified for such a decline ranging from capital augmenting technologi-

cal progress, globalization, and demographic change ( Harrison (2005),Jaumotte and Tytell

(2007), Guscina (2006), Schmidt and Vosen (2013))), demographic change. Karabarbounis

and Neiman (2014) find that the lower price of investment goods explains roughly half of

the observed decline in the labor share, even when we allow for other mechanisms influenc-

ing factor shares, such as increasing profits, capital-augmenting technology growth, and the

changing skill composition of the labor force.

The labor share of income in China is much lower when compared with advanced nations

and post 1995 it has witnessed sharpest decline among the top ten economies (Karabar-

bounis and Neiman, 2014). Luo and Zhang (2010) find that foreign direct investment and

privatization played an important role in explaining the decline in labor share in China post

1995. Huang and Xu (2009) attribute the decline in labor share to capital augmenting tech-
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nological change. Minami and Hondai (1995) studied the enterprise reforms of China and

attribute the over time variation in labor shares to changes in the government wage policies

over time. Bai and Qian (2010) provide one of the most comprehensive examination of labor

share dynamics in China. They argue that the official estimates overstates the decline in the

labor share due to a change in accounting method between 2003 and 2004. However, even

after adjusting the official estimates, they found that the labor share in China dropped by

7.2 percentage points between 1995-2007. They attribute this decline in part to the struc-

tural transformation of China from an agrarian to an industrial economy. They also found

significant within-sector component dominated by a decline in the labor share in the industry

sector post 1995. They found that most of this decline was due to restructuring of the SOEs

and the rise in monopoly power. They did not find an important role for relative price of

capital and capital augmenting technological change in explaining the decline in labor share

during this period.

An important aspect of the labor share dynamics is China is the non-monotonic pattern

with initially rising shares followed by a decline and a subsequent acceleration in this decline

in recent years (see Figure 2). Although the decline in labor share due to rising productivity

has already been studied in the literature, such a mechanism alone cannot explain the initially

rising labor share observed in China and also the acceleration in the decline in labor share

observed since early 2000s. We propose a mechanism, the land price policy, that explains

both of these facts and hence contribute to the literature on labor share dynamics. The

results presented in this subsection emphasize the role played by the land price policy in
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driving the labor share in China. In our model economy the different regimes for land price

policy are determined endogenously by the productivity growth of non-SOEs. In Figure 6

we plot the predicted labor share in our model along with the data on labor share. We also

superimpose a linear trend computed for the three segments of the period of observations:

1978-88, 1989-98, and 1999-2007. Our model is unable to capture the initial rise in the labor

share observed in data during 1978-88. In regime 2, characterized by dual-track pricing and

rising non-SOEs productivity, our model predicts a rising trend in labor share. Thereafter,

in regime 3 which is characterized by price discrimination with higher relative land price

for households compared to non-SOEs, we find a steep decline in the labor share. In our

model, the ratio of land prices paid by households and non-SOEs is an increasing function

of the relative productivity of non-SOEs, which exacerbates the decline of the labor share

that is associated with rising productivity in regime 3. From Table 3 it can be observed

that our model can explain 47.4% of the increase in the labor share observed during 1989-98

and 45.4% of the decrease in the labor share observed during 1999-2007. These findings

underscore the importance of accounting for the role played by domestic policy environment

in shaping the functional distribution of income.

4.3 Income and Government Expenditure

Finally we present the results for income (GDP) and government expenditure on public goods

and social benefits from our calibrated model. Panel 1 of Figure 7 presents the evolution of

real government expenditure on public goods and social benfits in our model and the actual
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data during 1978-2010. Our model predicts a sharp increase in the government expenditure

post 2000, which matches the trend observed in data. From Table 3 we can observe that

annual growth rate for real government expenditure in the post 1999 period (regime 3) is

11.53% compared to the 15.98% observed in data. Hence, our model is able to explain

roughly 72% of the increase in real government expenditure since 1999. China has seen

a rapid expansion of social benefits and public good expansion since 2000 and our model’s

prediction is consistent with stylized fact. Panel 2 of Figure 6 presents the model’s prediction

about real GDP along with data. Our model under predicts the income growth observed in

data between 1978-1998 (first two regimes) and then predicts relatively faster rate of growth

post 1999 when compared to that observed in data.

5 Conclusion

We use land as an example of factors of production and propose a theoretical framework that

captures the key features of the economic reform process that was initiated in China in 1978.

Using a two sector model economy with exogenously rising relative productivity for non-

SOEs, we rationalize the introduction of non-SOEs and reform of land market since 1980s,

and the reform of SOEs which is characterized by the retreat of SOEs in the competitive

manufacturing sector, and the establishment of state monopoly in the land market from

late-1990s. Our model generates a regime switch in the land price policy in China: from a

dual-track pricing aimed at protecting inefficient SOEs to a discriminating policy that aimed

at encouraging economic growth and raising land revenue from private households. At low
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levels of relative non-SOEs productivity and household incomes, the government policy is

to protect the SOEs from competition and hence set a higher price for non-SOEs. On the

other hand, rising productivity and household incomes incentivize the government policy

to price discriminate between households and non-SOEs) in a manner consistent with the

policy objectives. To raise revenue, the government exercises its monopoly power at high

level of income to charge a higher land price for residential use.

We calibrate our model to match key economic data for China during 1978-2010. We find

that our model can explain more than half of the increase in the land price disparity between

industry use and commercial/residential use observed in China since 2000. We are also able

to explain rapid rise in land price and housing price that have been observed in China

since 2000. An important implication of our model is for labor share dynamics. Our model

predicts a rising labor share between 1989-98 and a steep decline in this share post 1999.

Such a pattern is evident from labor share data for China. Although productivity driven

labor share decline has been documented in many studies in the literature, our model is able

to capture the non-monotonic labor share pattern implying the domestic policy environment

can play an important role in determining the factor shares in the economy.
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Table 1: Data Moments for Calibration Exercise

Moment Value in Data

Average employment share of non-SOEs (1978-1984) 0
Average employment share of non-SOEs (1985-1990) 0.0696
Average output share of SOEs (1978-1990) 0.968
Average labor income share (1978-1990) 0.426
Average annual growth in government expenditures (1978-2006) 10.1%
Average annual growth in housing expenditure share (1985-2010) 0.0362
Average annual growth in real GDP (1978-2010) 9.95%
Average annual growth in per-capita consumption (2000-2010) 8.47%

Data sources and other notes:

(1) Output share of SOEs and government expenditure data are obtained from National Bureau of Statistics

of China (2010).

(2) Labor income share is obtained from Zhang and Zhang (2010).

(3) Rest of the data are obtained from various years of China Statistical Yearbook, China Compendium of

Statistics 1949-2008, China Statistics Publishing House,
State Statistical Bureau, China Statistical Publishing House, China Statistical Information and Consultancy
Center, Beijing.

(4) According to the 2008 China Statistical Yearbook, there are substantial adjustments in the classifications

of revenue and expenditure accounts in 2007, so the data on the different classifications of government

expenditures before 2007 are not comparable to the those from the latter years. In addition, in order to

better match the model (which focuses on government expenditures on public goods and social benefits) with

data, we subtract the following items from government expenditures when we compute its average growth

rate during 1978-2006: expenditure for capital construction, additional appropriation for circulating capital

of enterprises, innovation funds and science and technology promotion funds, and expenditure on

policy-related subsidies. In our model, we only consider goods consumption and housing expenditure.

Housing expenditure is in a broader definition than the one from actual data. In order to better match the

model with the data, we consider the following items as housing expenditure: residence, transport and

communications, and education, culture and recreation. The housing expenditure data are not available

before 1985.
(5) In the model, we consider both Ψ(xt) and Bt as the government expenditures on public goods and social
benefits. Ψ(xt) reflects the implementation costs of government’s land policy, which is considered as a part
of public goods when we match the model with the data.
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Table 2: Calibrated Parameter Values

Parameters Calibrated Values

φg 0.5177
ν 0.1539
κ 0.4743
φ1 0.7035
φ2 0.7607
ζ -1.5228
γs 0.0030
γp 0.0805
Regime 1: 1978-1988
Regime 2: 1989-1998
Regime 3: 1999-2010

Table 3: Model Predictions

Model Data % Explained

Annual Growth Rate of Residential (Commercial) Land Price:
2000-2010 22.30% 11.99% (8.04%) 186 (277)

Total Increase in Relative Land Price, Residential/Industry (Commercial/Industry)
2000-2010 2.59 4.67 (4.61) 55.5 (56.2)

Annual Growth Rates of Labor Share:
1978-1988 -0.080% 0.918% -
1989-1998 0.186% 0.39% 47.4
1999-2007 -0.784% -1.73% 45.4

Annual Growth Rates of Real Government Expenditure:
1978-1988 1.38% 6.30% 21.9
1989-1998 5.69% 8.70% 65.4
1999-2006 11.53% 15.98% 72.2

Annual Growth Rates of Real GDP:
1978-1988 1.32% 10.09% 13.1
1989-1998 5.8% 10.05% 58.1
1999-2010 11.02% 10.17% 108.4
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Figure 2: Land Revenue as fraction of Fiscal Revenue
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Panel 1: Relative Land Price (Model and Data) 
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Panel 1: Real Government Expenditure (Model and Data) 
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A Appendix: Solving the Model

A.1 Consumer’s Problem

max
ct,ht

φ2

[
φ1 (ct)

ζ + (1− φ1)h
ζ
t

] 1
ζ

+ (1− φ2)bt

s.t.

ct +Rh,tht = wt +
πp,t
Lt

FOC

φ2φ1

[
φ1 (ct)

ζ + (1− φ1)h
ζ
t

] 1−ζ
ζ

(ct)
ζ−1 = λt

φ2(1− φ1)
[
φ1 (ct)

ζ + (1− φ1)h
ζ
t

] 1−ζ
ζ

(ht)
ζ−1 = λtRh,t

⇒ φ1
1−φ1

(
ct
ht

)ζ−1

= 1
Rh,t
⇒ ht =

(
1−φ1
φ1Rh,t

) 1
1−ζ

ct

Given the budget constraint, ct =
wt+

πp,t
Lt

1+Rh,t

(
1−φ1
φ1Rh,t

) 1
1−ζ

A.2 Firm’s Problem

SOEs:

max
Ns,t,Ls,t

As,tN
1−α
s,t Lαs,t −Rs,tNs,t − wtLs,t

Rs,t = (1− α)As,tN
−α
s,t L

α
s,t

wt = αAs,tN
1−α
s,t Lα−1

s,t
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Non-SOEs:

max
Np,t,Lp,t

Ap,tN
1−α
p,t Lαp,t −Rp,tNp,t − wtLp,t

Rp,t = (1− α)Ap,tN
−α
p,t L

α
p,t

wt = αAp,tN
1−α
p,t Lα−1

p,t

If both SOEs and non-SOEs exist, Rs,t
Rp,t

=
(
As,t
Ap,t

) 1
1−α

A.3 Government’s Problem

The government that has a monopoly in the land market is assumed to choose between the

following three options:

1. Block the entry of non-SOEs

The government will impose a land tax, τt, to the level that the non-SOEs do not find

it profitable to enter the market.

Rs,t = Rh,t = Rt; Rp,t = Rt + τt

max
Rt,τt

(1− φg)
{
φ2

[
φ1 (ct)

ζ + (1− φ1)h
ζ
t

] 1
ζ

+ (1− φ2)bt

}
+ φg(Ys,t)

ν

s.t.
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Rs,tNs,t +Rh,thtLt + πs,t −Ψ(
Rt + τt
Rt

) = btLt

2. Allow non-SOEs to enter into the market while still protecting SOEs

The government set a rental rate that allows entry for the non-SOEs but protects the

SOEs via a relatively lower rate.

Rs,t = Rh,t = Rt; Rp,t = Rt + τt

max
Rt,τt

(1− φg)
{
φ2

[
φ1 (ct)

ζ + (1− φ1)h
ζ
t

] 1
ζ

+ (1− φ2)bt

}
+ φg(Ys,t)

ν

s.t.

Rs,tNs,t +Rp,tNp,t +Rh,thtLt + πs,t −Ψ(
Rt + τt
Rt

) = btLt

3. Do not protect SOEs.

Abandon SOEs (Ys,t = 0) and allow expansion of non-SOEs via lower rental rates:

max
Rp,t,Rh,t

(1− φg)
{
φ2

[
φ1 (ct)

ζ + (1− φ1)h
ζ
t

] 1
ζ

+ (1− φ2)bt

}
+ φg(Ys,t)

ν

s.t.
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Rp,tNp,t +Rh,thtLt + πs,t −Ψ(
Rh,t

Rp,t

) = btL

The government can use price discrimination among different buyers to finance its expendi-

ture on public goods and social benefits and in the process affect the aggregate labor share

in the economy.14

14Here we are assuming financing of public goods and social benefits as an outlet for the government’s
monopoly profits. This is an abstraction and it is reasonable to argue that a part of the monopoly profit
could be siphoned away via corruption among government officials.
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