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Abstract: The market-based allocation of rural construction land is conducive to the revitalization
of rural land resources, influences urban and rural land planning, and facilitates urbanization. The
rural collective operating construction land entering the market (COCLEM) is a key measure for
China’s rural construction land marketization reform, while its impacts on the existing land supply
pattern have received little attention. Taking Huzhou City as an example, this paper investigates the
impacts of COCLEM on state-owned industrial land (SIL) transactions with Difference-in-Differences
(DID) regression models. The results show the following: (1) Given the natural conditions, enter-
prises’ preferences, and government forces, COCLEM has failed to inhibit the SIL transaction scale.
(2) COCLEM contributes to industrial agglomeration and significantly increases the value of SIL.
These findings altogether imply that currently, in China, market-based rural construction land transfer
is the complement of land administrative allocation. Policy implications are drawn from this analysis
to advance further reforms for China’s urban–rural integrated construction land market.

Keywords: rural construction land marketization; COCLEM; SIL transaction; land reallocation; China

1. Introduction

In China, land allocation is characterized by a government-intervention mode, in-
cluding land acquisition and the monopoly of the primary land market. For many years,
China has adopted an urban–rural dual land system framework, where rural land is only
made available for urban development following land acquisition and conveyance by
local governments [1]. Since the tax system reform in 1994, China has implemented a
development model of “political centralization and economic decentralization,” and land
finance has been the main source of local public revenue and has fueled urbanization
and industrialization [2]. Local governments are highly motivated to gain revenue from
profit-oriented land transfer, to support urban infrastructure and public provision, attract
investment, and facilitate economic assessment [3–5]. Local government is the de facto
manager and only de jure supplier of land in the primary land market. The government,
through its monopoly of the primary land market, plays multiple roles in decision making
concerning land-use zoning regulation [6], land transaction price, land supply structure [7],
and land conveyance methods.

Governmental intervention in land resource allocation has proven essential for spatial
plan implementation and urbanization development [8–11]. However, the rapid urban
expansion has caused the extensive use of land resources as well as the reduction in arable
land. In China, 1.83 million hectares of cultivated land was expropriated for urban construc-
tion between 1997 and 20051. The land supply regulation for land expropriation prohibits
rural collectives from exercising their land transfer right and violates their right to land
development [9]. Meanwhile, the government implements a long-term dual development
strategy, namely, an urban-based development strategy, in which factors of production
such as land, labor, and capital flow from rural areas to urban areas. As a result of the
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government’s dual economic and social system, rural development gives way to urban
development, further leading to “urban progress and rural decline” [12,13]. Therefore, gov-
ernment intervention in the land market results in unreasonable land resource allocation
and welfare loss in the rural sector.

In recent years, China has introduced changes in collective operating construction
land (COCL) as a key element of the rural land marketization reform to form the integrated
urban–rural land market. COCL refers to the collectively owned construction land used
for profit-making purposes, including industry, mining storage, and commercial services,
according to the plan for land utilization and urban–rural planning in China [14]. Ear-
lier, in the 1980s, local governments in China’s eastern coastal areas, such as Zhejiang
Province, encouraged the development of township and village enterprises (TVEs) by
taking advantage of their geographical location and opening-up policies. There were a
large number of factories built on rural land there, which stimulated rural collectives to
convert arable land to non-agricultural uses. Due to inappropriate management and weak
competitiveness, some TVEs went bankrupt after a boom period, leaving a large number
of scattered COCL stocks. In rural China, most COCL has been unused or inefficiently
utilized since TVEs experienced bankruptcy at the end of the 1990s [15]. To activate the
idle rural land assets and promote the rational and effective allocation of land resources, in
recent years, the Chinese state government has started to reform the laws of the rural land
market. In 2013, the government proposed establishing an integrated market of urban–rural
construction land [16], which is a strong signal that the Chinese government intends to
liberalize rural–urban land transfers [17]. At the start of 2015, 15 counties (cities, districts)
across China were chosen as the first trial for COCL entering the land market. In pilot
areas, rural collectives have been given the right to lease out their COCL use rights to
urban developers. As one of the pilot projects for the market-oriented reform of rural land,
COCL entering the market (COCLEM) broke the pattern that held the government as a
monopoly supplier of the primary land market. As of 2019, 12,644 plots of COCL, covering
an area of more than 83 km2, had been traded in the rural land market in 33 pilot regions
across China2.

A sizeable body of literature has demonstrated that COCLEM is an essential trial for
protecting farmers’ land development rights and releasing the government intervention in
rural land reallocation [14,17,18]. Some scholars worry that COCL transactions challenge
the existing state-owned construction land market and threaten land finance, which has
fueled the rapid urbanization and economic growth miracle in China [19,20], stating that
transferred COCL shares the quota of newly added construction land, that is, the more
COCL is transferred, the less state-owned construction land can be leased out. Some studies
have analyzed the impacts of COCLEM on state-owned construction land supply based on
the roles and interactions of stakeholders (i.e., local governments and rural households) in
land conveyance. In specific, local officials tend to capture a windfall of land value through
land acquisition and land supply [21]. Rural households’ willingness to allow their land to
be expropriated relies on land compensation, which affects local governments’ expenses
for land acquisition [11]. In general, local government is the primary beneficiary of land
acquisition and land sales, whereas the rural households’ share of the land increment
revenue from compensation is relatively small [22]. Compared with land compensation
from land acquisition, rural households can obtain much more income from COCLEM [17]3,
and their expectations for land income are rising [14]. Therefore, the conflict that “local
governments tend to land acquisition, whereas farmers prefer COCL entering the market
directly” would increase land compensation costs and hinder the land acquisition progress,
thereby influencing the progress of state-owned construction land supply in the primary
land market.

Given that COCL is located on the urban fringes and commonly transferred for indus-
trial use [14], the influence of COCLEM on state-owned industrial land (SIL) transactions
should be of concern; however, few empirical studies have been conducted to examine the
impacts of the reform of COCLEM on the SIL market. In addition, there is little literature
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analyzing the relationship between COCL and SIL from the perspectives of both the supply
side and demand side, as studies mostly solely focus on the supply side. This study aims to
assess the effects of rural construction land marketization on the existing SIL market. The
specific question addressed is reported below.

Q: Does COCLEM inhibit SIL transactions?
First, this paper discusses the relationship between the COCL reform and SIL trans-

actions from both the supply side and the demand side. Then, the effects of COCLEM
on the SIL transaction area and the SIL price are separately assessed. Deqing County,
located in Huzhou City, Zhejiang Province, Eastern China, was one of the pioneers, mak-
ing possible some quasi-experimental research. This paper takes Huzhou City as an
example, with a town-level sample, comparing the SIL transaction indicators of towns
implementing COCLEM in Deqing County to those without COCLEM in Huzhou City,
both before and after the reform of COCL. With statistical data and land parcel data rel-
ative to the period of 2010–2019, this paper adopts the Difference-in-Differences (DID)
method to investigate the relationship between COCLEM and SIL transactions. This paper
contributes to the literature on rural construction land marketization reform and its relation-
ship with land administrative allocation; it is hoped that the findings presented here can
provide a useful reference for the smooth implementation of COCLEM in China, as well
as the balance of government–market forces to improve rural land allocation efficiency in
developing countries.

The remainder of this paper is organized as follows: In Section 2, we outline the
analysis framework. In Section 3, we introduce the description of the study area, data, and
variables. The research method is presented in Section 4. Section 5 presents the research
findings, and Section 6 concludes the paper and discusses policy implications.

2. Analysis Framework

Under competitive market conditions, land transactions and land price depend on the
trade-off between the supply of and demand for land resources [23], which are decided by
stakeholders’ decision making [6]. The stakeholders, in this study, are the participants of
land transactions in the Chinese context, including rural landowners (i.e., rural collectives
and rural households), rural collective economic organizations (RCEOs), local governments,
and enterprises. A theoretical framework (Figure 1) was developed to analyze the relation-
ship between COCLEM and SIL transactions, including perspectives from both the supply
side and demand side.

2.1. From the Supply Side

In China, rural land belongs to rural collectives, while urban land is under state own-
ership and is administered by local officials. China’s Land Management Law (revision
2004) stipulates that rural land is banned from being traded unless local governments
had requested that it be transferred from collective ownership to state ownership. From
2004 to 20194, except for pioneers of the COCL reform, land acquisition was the unique
legal way to transfer land from agricultural sectors to non-agricultural sectors across
China. Local governments’ main concern is GDP-oriented political performance [24,25].
Local governments devise and implement land-use plans that regulate both the quantity
and spatial distribution of rural land allowed to be converted to new urban construc-
tion land [26], and they expropriate rural land based on the zoning maps. The newly
added urban construction land supply is monopolized by local governments, to pursue
outside investment and economic growth, and 40% to 50% of the acquired land is trans-
ferred for industrial use [27]. By means of listing (guapai), local governments continuously
lease out the use right of large-scale SIL to manufacturing enterprises under long-term
(50 years) contracts.

The entry of COCL into the market broke the local government’s monopoly on the
primary land market. RCEOs and local governments have become co-suppliers of industrial
land. In pilot regions of the COCL reform, such as Deqing County, rural collectives
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can transfer their COCL use rights for industrial use by not changing the ownership.
Rural households convert their land assets into shares of the rural collective economic
organizations (RCEOs)5 [28]. RCEOs, working on behalf of rural households, apply to
the county and upper government for COCLEM. With local governments’ examination
and approval, RCEOs negotiate with land demanders (i.e., enterprises) on the transfer
price and contract term; then, by means of transfer (Churang), lease (Chuzu), and mortgage
(Rugu), they transfer the COCL use rights to enterprises. Local governments, playing the
roles of the manager and supervisor of land transfer, are in a strong position to lead the
implementation of COCLEM [14]. Local governments establish market entry thresholds
and decide whether the scope and conditions of COCL are satisfied. To maximize their
own interests, local governments can take full advantage of their power to determine the
range and quantity of COCL transferred.
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2.2. From the Demand Side

For industrial enterprises, the location preference lies in transportation accessibility,
land prices, public infrastructures, and agglomeration degree [11,29,30]. In the mature
industrial development system, the division and collaboration among enterprises depend
on the high-level supply of public facilities [13]. In practice, large-scale enterprises are
attracted by development zones and industrial parks set up by local governments, which
are equipped with superior infrastructure and exclusive preferential policies [6]. Compared
with SIL, the size of each COCL plot is smaller, and plots are usually scattered throughout
villages that lack adequate infrastructure; meanwhile, the COCL mortgage rights remain
constrained, leading to low credit accessibility for land developers [17]. Therefore, indus-
trial enterprises have a stronger preference for SIL than COCL. The following hypothesis is
proposed based on the above.
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H1. COCL Entering the Land Market Has an Insignificant Effect on the SIL Transaction Area.

For small and medium enterprises (SMEs), particularly township and village enter-
prises, that cannot satisfy the various entry thresholds imposed by local governments (i.e.,
land-use scale, investment intensity, output value, and tax income), barriers may exist to
permissions to enter well-equipped SIL [30]. However, COCL with low entry barriers can
satisfy the development of SMEs, and its price is acceptable. Local governments supply
SIL equipped with public goods needed for industrial development to large-scale enter-
prises, while rural collectives attract SMEs by leasing COCL; this facilitates the formation
of upstream- and downstream-related industry chains and promotes regional industrial
agglomeration effects [31]. Industrial agglomeration can enhance the overall competi-
tive advantage of the region and further bring about an appreciation of land value [32].
Therefore, COCLEM contributes to promoting regional industrial development and further
promoting the increase in the price of SIL. Based on the above analysis, this paper proposes
hypothesis 2.

H2. The Entry of COCL into the Land Market Can Promote the Increase in the Price of SIL through
the Effect of Industrial Agglomeration.

3. Study Area, Data Sources and Variables
3.1. Study Area

Huzhou City (30◦22′−31◦11′ N, 119◦14′−120◦29′ E) is situated in Zhejiang Province.
The study area (Figure 2), which covers 5818 km2, is composed of Wuxing District, Nanxun
District, Deqing County, Changxing County, and Anji County. In 2019, the regional per
capita GDP was 116.81 thousand CNY, which was 1.7 times that of the entirety of China,
and the population was 2.68 million people.

1 
 

 
Figure 2. Sketch map of study area.

In this paper, we chose Huzhou City as our research area for two reasons. First, Deqing
County was one of 15 of China’s earliest pioneers relatively to the reform of “COCL entering
the market” in 2015; moreover, the volume of COCL transactions in Deqing County is larger
than that in most pioneer regions [33]. Meanwhile, the other four counties and districts
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in Huzhou City lack COCLEM, which means they can be treated as control units and
make possible quasi-experimental research. Second, Deqing has set up a public transaction
platform, that is, the “Public Resource Trading Center,” where information about SIL and
COCL can be published to list bids, which means that COCL and SIL can compete fairly.
As of December 2020, 255 plots of COCL in 7 towns of Deqing County, with an area of
136.18 hectares, were traded in Deqing Public Recourse Trading Center.

3.2. Data Sources

Variables including SIL transaction area, SIL transaction price, the allowed floor area
ratio, and plot address were calculated using land transaction data, which were acquired
from the database of the micro transaction records of land parcels. The land parcel data
were from China Land Market Webpage (CLMW)6, sponsored by the Ministry of Nature
Resources. As the largest nationwide land information platform in China, CLMW gathers
and publishes land supply data from the primary market. Thus, Python program was used
to collect 2010–2019 land transaction data from CLMW.

In this study, we used the records for SIL parcels identified derived from the proposed
usage of each land parcel. We removed the records with incomplete information and
winsorized it at the 1st and 99th percentile to reduce the impact of outliers [34]. As a
result, 3644 SIL transaction records were left from 2010 to 2019 in Huzhou City. To obtain
the balanced panel data, the transaction records were matched with 35 towns in Huzhou
City; then, the data of transaction records were averaged at the town level. At the town
level, land parcels in the town scope shared a similar geographical environment, economic
development, and traffic accessibility. Furthermore, using town-level data, we could control
the effects of location on land transactions, eliminating the influence of unobservable spatial
factors and better identifying the temporal trends of SIL transaction area and price.

3.3. Variable Selection and Description
3.3.1. Dependent Variables

SIL transaction area (Area): We matched the land transaction parcels at the town level
and calculated the average SIL transaction area (Area) as the final value for each town.

SIL transaction price (Price): We matched the land transaction parcels at the town level
and calculated the average SIL transaction price (Price) as the final value for each town.

3.3.2. Explanatory Variables

COCL entering the market (COCLEM): The key independent variable in this study was
the dummy variable. Since the trials of COCLEM in Deqing County were legalized and
went into effect in January 2015, for towns in Huzhou City exposed to the intervention of
COCL transactions, COCLEM equaled 1; otherwise, COCLEM equaled 0.

3.3.3. Control Variables

The land transaction area is often affected by many other factors. In this paper,
variables including floor area ratio, land fragment degree, land location, and town-level
economy were selected.

Floor area ratio: Referring to [35], the allowed floor area ratio (FAR), which reflects a
city’s land-use regulation—regarded as one of the most crucial means of macro-control of
urban growth—has a significantly positive effect on the land price.

Land fragment degree: In general, large square parcels provide sufficient space for enter-
prises to design the site of their factories and manufacturing facilities, and it is convenient
for their expansion of the production scale [32]. According to [15], the fragmentation of
land plots and property results in higher transaction costs and lower work efficiency if the
land scale is smaller than optimal. Each town has a different scale and number of collective
economic organizations, so we used the area of the land parcel as a proportion of the town’s
area to measure the relative fragmentation of the land parcel. Then, we defined it as the
land fragment degree (LFD).
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Land location: Land location, using distance to the government center or main road
as a proxy, is an effective way to capture the social environment where the land parcel is
located [36]. In this paper, the Application Programming Interface (API) of AutoNavi Map
was first used to extract the latitude and longitude of each land parcel center, highway
entrance and exit, county center, and city center; then, we calculated the distance from
one parcel to the nearest highway (D_highway, in km), the distance to the county center
(D_county, in km), and the distance to the city government (D_city, in km).

Town-level economy: Due to a lack of economy information concerning the town where
the land parcels are located, an alternative solution is to use the land grade (Grade). In China,
the Ministry of Natural Resources has assigned grades to land based on their natural and
economic attributes. The benchmark land price is determined by relatively standardized
land grading standards. Each land parcel published and sold on the CLMW is assigned
a land level. The land grades are classified from 1 to 157, with lower numbers standing
for a higher land grade and a better economy level; this proves an important reference in
relation to the land price system.

The description of the variables is shown in Table 1, and the comparison between
Deqing County and counties without COCLEM is shown in Table 2.

Table 1. Summary statistics of variables in the study area.

Variable Description (Unit) Mean Std. Dev. Min Max

lnPrice The logarithm of SIL transaction price
(CNY 10,000) 5.77 0.28 4.92 6.53

Area SIL transaction area (km2) 2.97 4.72 0.12 45.45
COCLEM 1, if COCL transaction occurs; 0, otherwise. 0.83 0.38 0 1

FAR Allowed floor area ratio 1.15 0.14 0.65 1.90

LFD Measured using the ratio of land
transaction area to town area × 100(%) 0.22 0.46 0 6.07

D_city Distance between land parcel and city
government building (km) 30.09 11.63 11.50 60.34

D_county Distance between land parcel and county
center (km) 15.37 7.88 0.170 33.64

D_highway Distance between land parcel and nearest
expressway (km) 15.55 9.85 1.670 36.76

Grade Grade of land parcel, 1–15 8.88 4.17 2 13
Note: The observation of each variable was 350.

Table 2. Comparison between Deqing County and Counties without COCLEM.

Variable lnPrice Area FAR LFD D_City D_County D_Highway Grade

Deqing County 5.846 5.906 1.156 0.210 37.890 20.284 6.736 3.278
Control units 5.755 2.194 1.153 0.218 28.135 14.137 17.758 10.295

Note: The unit of each variable is consistent with Table 1.

4. Research Design

This section describes the estimation strategy for assessing the effects of COCL entering
the market on SIL transactions. First, with the general Difference-in-Differences (DID)
method, Model 1 was built to estimate the effect of COCLEM on the SIL transaction
area. Then, Model 2, Model 3, and Model 4, based on general DID, Spatial Difference-in-
Differences (SDID), and DID with mediator variables, respectively, were used to assess
how the entry of COCL into the market affected the SIL transaction price.

The DID method is a widely used quasi-experimental research design to estimate
the effects of social events or policy interventions [37]; it adopts an identification strategy
that is implemented using an interaction term between group and time indicators whose
coefficient represents the difference in the outcome variable of the differences between
units across time [38].
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Estimating the effects of COCLEM requires a strategy that can isolate the impact of
COCL transactions on the SIL transactions of treated towns from contemporaneous policies
implemented in Huzhou City. The entry of COCL into the market was legally implemented
in towns of Deqing County in 2015; the identification strategy of this study was to design
a control group composed of other towns in Huzhou City. This strategy, along with the
DID method, square up other time-varying indicators that would have led the treatment
group to experience different changes in SIL transactions post-reform. In this study, we
utilized the DID method to estimate the treatment effects of COCLEM, and the effects
were estimated using the observed Area and Price controlled by the potential outcome
without COCLEM.

4.1. Measuring Impacts of COCLEM on SIL Transaction Area

The impact of COCLEM on the SIL transaction area could be estimated using DID
estimation expressed as Model 1.

Areaty = α1 + β1COCLEMty × year + γtCOCLEMty + δyyear + σ1Xt + ε1 (1)

where Areaty represents the SIL transaction area (Area) in town t in year y and COCLEMty
represents the trial of COCL entering the market. Both COCLEMty and year are dummy
variables, since Deqing County has been one of the trials for COCL entering the mar-
ket since 2015; we suppose COCLEMty = 1 in towns that conducted COCLEM in De-
qing County and COCLEMty = 0 in towns without COCL transactions. Meanwhile, in
2009–2014, year = 0, and year = 1 otherwise. The effect on the average of COCLEM on Area
is associated with parameter β1. Vector Xt refers to control variables influencing Area; γc
and δt represent individual effects and time-specific effects, respectively; and the remainder
error term is ε1 [39].

4.2. Measuring Impacts of COCLEM on SIL Transaction Price

The impact of COCLEM on SIL transaction price based on the DID method could be
expressed as Model 2.

ln Pricety = α2 + β2COCLty × yeary + γtCOCLty + δyyear + σ2Xt + ε2 (2)

where ln Pricety represents the logarithm of the SIL transaction price (Price) in town t in
year y and the effect on the average of COCLEM on ln Pricety is associated with parameter
β2. Vector Xt contains control variables influencing Price, and the remainder error term
is ε2.

A sizable body of studies have suggested that neighborhood effects, which are consid-
ered as an essential determinant of land price, extend over multiple spatial levels [40,41].
Specifically, the land leasing prices in a town are a function not only of the policy imple-
mentation in that town but also of the implementation in all the other towns in the system,
in the form of a spatial multiplier effect [42]. Therefore, Model 3, described by Equation (3),
refers to the spatial DID model built by [43], where a spatially lagged SIL transaction price
captures the contemporaneous outcomes in adjacent towns.

ln Pricety = ρW ln Priceth + α3 + β3COCLEMty × yeary + γtCOCLEMty
+δyyear + σ3X3 + ε3

(3)

where W is the spatial weight matrix (constant over time) composed by wth, t = 1, 2, . . . , 35;
h = 1, 2, . . . , 35; in this paper, we chose the widely used binary continuity matrix, which is
defined by whether two regions are neighbors—that is, if town t and town h are adjacent,
wth = 0; else, wth = 1 (t 6= h). The spatial autoregressive coefficient is ρ, given the spillover
effect, and the estimated effect on the average of COCLEM on ln Pricety is donated by β3.

As mentioned in Section 2, we are interested in assessing the effect of COCLEM on the
SIL transaction price as well as on the potential channel, that is, industrial agglomeration.
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Equation (3) shows the total effect of COCL transactions on the land transaction price.
Further, in Model 4, we added industrial agglomeration as a mediator based on Model 2;
then, we tested the mediation effect with the estimate strategy conducted by Baron and
Kenny (1986) [44].

The direct and indirect effects of the entry of COCL into the market on the land
transaction price could be defined as shown below.

agglomerty = α4 + β4COCLEMty × yeary + γtCOCLEMty + δyyear + σ4Xt + ε4 (4)

ln Pricety = α5 + β5COCLEMty × year + ζ5agglomerty + σ5Xt + ε5 (5)

where agglomerty is the mediation variable representing the industrial agglomeration effect
in town t in year y; in this paper, industrial agglomeration is measured by the ratio of the
number of enterprises to the town area. β4 represents the average effect of COCLEM on
the industrial agglomeration effect, while β5 is the direct effect of COCLEM on the SIL
transaction price after controlling for the mediator and other control variables.

5. Empirical Results
5.1. Changes in SIL Transaction Area

Figure 3 visually reports the annual SIL transaction area in Huzhou City from the
years prior to 2015 and 2015–2019; notably, differential trends of the SIL transaction area in
Deqing County were not obvious. In Deqing County, the transaction area of newly added
SIL was 54.1 hectares (36 plots), 41.8 hectares (26 plots), and 81.44 hectares (51 plots) in 2013,
2015, and 2019, respectively. This indicates that in towns where COCL entering the market
was implemented, the newly added SIL supply was not decreased. The empirical results of
Model 1 presented in Table 3 showed that the coefficient of COCLEM was insignificantly
distant from zero; that is, COCLEM showed no significant impacts on the SIL transaction
area. Hence, the findings support hypothesis 1.
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Table 3. Estimations of the effect of COCLEM on the SIL transaction area.

Area

(1) (2)

COCLEM× year 0.584 (0.26) 0.654 (0.39)
COCLEM −3.253 (−0.85) −2.328 (−0.59)
Time trend −0.874 (−0.56) −0.310 (1.260)

Individual fixed effects No Yes
Time fixed effects Yes Yes

R-square 0.001 0.512
Notes: The values in parentheses refer to t-statistic values.

Notes: The vertical line represents the year when the trial of COCLEM was imple-
mented. The red dotted line represents the average SIL transaction area for counties that
did not implement COCLEM in Huzhou City.

This finding is inconsistent from the conclusion of [25] and the analysis of [20]. A pos-
sible explanation for those results can be found in Table 4, which compares the average area
of land parcels and the transaction price of SIL and COCL in Deqing County. From 2015 to
2019, the average area of leasing SIL parcels was 2.68 hectares, which was 4.25 times that
of COCL. COCL plots are scattered and usually small, and even though COCL is cheaper
than SIL, the latter is more attractive for developers who, for large-scale enterprises, prefer
large-scale and contiguous land to meet the requirements of industrial development [15].
Local governments establish development zones with preferential policies to attract man-
ufacturing enterprises; moreover, they design and implement land-use plans so they can
delimit areas where land acquisition is the sole legal path that rural land can be transferred
for un-agricultural use. Deqing County has adopted a land acquisition strategy based on its
land-use plan [45]. That is, if the land is within the urban construction scope designed by
the land-use plan, it can be expropriated and converted to SIL, and only COCL outside the
scope is allowed to enter the market. Therefore, given the natural conditions, enterprises’
location preference, and government force, COCL has failed to compete with SIL.

Table 4. Comparison between SIL and COCL.

SIL COCL

Leasing Price
(104 CNY/Hectare)

Leasing Area
(Hectare/Plot)

Leasing Price
(104 CNY/Hectare)

Leasing Area
(Hectare/Plot)

Mean 497.5 2.68 275.75 0.63
Standard deviation 225.26 6.35 144.72 0.89

5.2. Changes in SIL Transaction Price

Figure 4 plots the trends of the SIL transaction price in towns implementing COCLEM
and that in control towns. As the figure suggests, before the passage of COCL entering
the market, the series of SIL transaction prices in Deqing County and the other towns of
Huzhou City were close and showed similar trends. State-owned industrial land transaction
prices increased in 2015 but saw larger increases in the towns of Deqing County than in the
rest of Huzhou City. In 2019, the land transaction price gap was CNY 132.89.
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The empirical results of Model 2 and Model 3 are presented in Table 5, showing
that the coefficient of COCLEM was significantly positive at the level of 1%, indicating
that the COCL reform increased the SIL transaction price. Specifically, the estimated
value of 0.145 indicated that on average, the implementation of COCLEM in Deqing
County contributed to a 14.5% increase in the SIL transaction price per year. By adopting
COCLEM, rural collectives retain ownership of COCL and receive higher value-added
benefits, thus hindering land acquisition. Meanwhile, large companies prefer SIL equipped
with public goods and infrastructure, so SIL is traded at a higher price. The land grade,
land fragmentation degree, and plot ratio had a significantly positive impact on the price
of industrial land at the levels of 1%, 5%, and 1%, respectively. The transaction of land
parcels was highly relative to the location. In specific, industrial land prices were negatively
affected by the distance between the plot and the city center. The closer it was to the county
center, the higher the price of industrial land, but the difference was not significant. In
contrast, a plot’s distance from an expressway had a significant negative impact on the
price of industrial land, suggesting that industrial land was more expensive the closer it
was to the expressway; this suggests that transportation is an important factor in enhancing
industry development and land prices. There was, however, little radiation effect caused
by the administrative center.

Table 5. Estimations of the effect of COCLEM on the SIL transaction price.

lnPrice

Model 2_DID Model 3_SDID

COCLEM× year 0.145 *** (4.41) 0.141 *** (4.28)
W × ln price 0.003 ** (2.32)

Grate −0.030 *** (−6.97) −0.028 *** (−6.76)
D_city 0.005 *** (5.12) 0.005 *** (4.71)

D_county −0.002 (−0.248) −0.003 * (−1.78)
D_highway −0.006 *** (−5.23) −0.005 *** (−4.70)

LFD 0.061 ** (2.14) 0.059 *** (3.09)
FAR 0.522 *** (3.58) 0.519 *** (3.47)

Time fixed effects Yes Yes
R-square 0.569 0.574

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. The values in parentheses refer to t-statistic values.

The empirical result of Model 3 shows that there exists a spatial spillover effect, that is,
the SIL value in a focal town is significantly and positively affected by neighboring towns.
On one hand, by enhancing local industrial vitality and economic development potential,
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COCLEM can boost the price of industrial land in surrounding towns; on the other hand,
the COCLEM of a town affects the expectations of landowners in the surrounding towns
regarding land prices, resulting in them believing their land is more valuable. Thus, the
government could have a harder time acquiring land, which would increase the cost of
land use and the price of industrial land. If the effects of neighboring SIL transaction prices
are ignored, the estimated contribution of the COCL reform to SIL transaction prices could
be overestimated.

Table 6 reports the presence of the mediation effect of industrial agglomeration. Col-
umn (1) of Table 6 indicates that COCLEM significantly increased the number of firms at the
level of 10%, accelerating local industrial agglomeration. A plausible reason could be that
the local government attracted large-scale enterprises by supplying SIL with well-equipped
infrastructure provisions, while small-to-medium factories and garages were built in COCL
parcels. Column (3) shows that the implementation of COCLEM per year through the
agglomeration effect increased the SIL transaction price by about 12.6%. Thus, the above
empirical findings support hypothesis 2.

Table 6. Estimation effects of industrial agglomeration’s mediation effect on SIL transaction price.

agglomer lnPrice

(1) (2) (3)

COCLEM× year 16.344 * (1.72) 0.143 *** (4.24) 0.126 *** (4.25)
agglomer 0.001 *** (5.01)
p-value 0.00 0.00 0.00

Observations 350 350 350
Year fixed effects Yes Yes Yes

Within R2 0.479 0.571 0.571
Notes: *** p < 0.01, * p < 0.1. The values in parentheses denote t-statistic values.

To test whether the mediation effect existed, the bias-corrected bootstrap approach [46]
was chosen to test the indirect effect of industrial agglomeration on the SIL transaction price.
For comparison, statistics obtained using the Sobel (1982) method are also reported [47].
The decomposition of the effects of COCLEM on land transaction price, which is divided
into total effect (TE), direct effect (DE), and the indirect effect (ID), is shown in Table 7. The
TE of COCLEM on land price was about 0.16, indicating that the transaction price of SIL
increased by about 16% after the implementation of COCLEM. The coefficient of the ID was
0.031 at the significance level of 5%, showing that an ID significantly existed, and industrial
agglomeration indirectly improved the SIL price by about 3.1%. While local governments
provide SIL with public goods needed to industrial development to large-scale enterprises,
COCLEM meets the land requirements of SMEs that cannot meet entry thresholds for SIL;
in addition to increasing the number of enterprises in Deqing County, it facilitates the
formation of downstream and upstream industry chains and promotes regional industrial
agglomeration. The agglomeration of industrial activities then boosts competitiveness and
increases land value in Deqing County.

Table 7. Decomposition of effects of COCLEM on SIL transaction price.

Decomposition

lnPrice

Bias-Corrected Bootstrap Sobel Test

Coefficient SE Significance SE Significance

Total effect 0.159 0.048 *** 0.048 ***
Direct effect 0.128 0.039 *** 0.044 ***

Indirect effect 0.031 0.016 ** 0.017 *
Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. SE represents the bootstrapping standard error.
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In summary, the empirical analysis suggested that the COCLEM policy had a signifi-
cant impact on SIL transactions, since COCL transactions contributed to rural industrial
development and land value growth. The results suggested, however, that local govern-
ments still played a dominant role in rural construction land transactions, while the market
played a lesser role.

5.3. Robustness Checks

To check the robustness of our findings, we estimated three additional models.
First, since the DID design requires a strong underlying assumption, that is, in the ab-

sence of policy implementation, (average) outcomes for treatment and control units follow
parallel paths over time [42,48]. The assumption of parallel trends of the SIL transaction
price of towns implementing COCLEM and towns without COCLEM in Huzhou City were
tested. Table 8 displays the test results. Table 8 reveals that the estimated coefficients were
insignificant from 2010 to 2013, which meant that from 2010 to 2013, the difference in Price
between towns implementing COCLEM and control towns was similar to that of 2014.
Therefore, the Price of towns implementing COCLEM and control towns followed a parallel
trend in the absence of COCL transactions. Thus, the DID method was appropriated to
estimate the causal relationship between the COCL reform and SIL transaction.

Second, we estimated models in which we falsely assumed that the trial of COCLEM
took place in different years prior to 2015 using data from the period. Table 9 shows that the
results of placebo tests were close to zero and were relatively distant from the estimators in
Table 5. Only the estimators in 2014 were statistically significantly different from zero at the
5% level. In November 2013, China’s state government proposed to establish an integrated
urban–rural construction land market and to allow COCL to enter the market [16]. Both
farmers’ willingness and local governments’ choice to convert a parcel of land is jointly
determined with the expected utility or returns from the parcel [49]. Therefore, due to
the expected revenue from COCL reform, the SIL transaction price increased in 2014. The
placebo test demonstrated that the empirical results were not obtained by chance.

Table 8. Assumption of parallel trends of SIL transaction price.

Variable lnPrice

COCL× 2010 −0.0272
COCL× 2011 0.0534
COCL× 2012 0.0590
COCL× 2013 −0.0627
COCL× 2015 0.0430
COCL× 2016 0.090 **
COCL× 2017 0.026
COCL× 2018 0.195 ***
COCL× 2019 0.2479 ***

R2 0.736
Notes: *** p < 0.01, ** p < 0.05.

Table 9. Placebo test results: randomly selected years between 2011 and 2014.

Variable COCL×2011 COCL×2012 COCL×2013 COCL×2014 COCL×Year

lnPrice 0.109
(1.23)

0.061
(1.03)

0.050
(1.12)

0.050 **
(2.39)

0.145 ***
(4.41)

Notes: *** p < 0.01, ** p < 0.05. The values in parentheses refer to t-statistic values.

Finally, a natural concern is whether the land price increase resulted from a land-use
plan, such as the setup of development zones. Therefore, we conducted the robustness
test by removing the towns located in development zones and repeated the regression
analysis. The empirical results are shown in Table 10, which shows that similar results
were obtained.
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Table 10. Estimations of the effect of COCLEM on SIL price without samples in development zones.

LnPrice

Model 2_DID Model 3_SDID

COCL× year 0.118 *** (2.72) 0.113 *** (2.63)
W × ln price __ 0.003 *** (3.44)

Grate −0.030 *** (−7.22) −0.028 *** (−7.05)
D_city 0.006 *** (6.91) 0.006 *** (6.55)

D_county −0.001 (−0.65) −0.002 (−1.29)
D_highway −0.007 *** (−6.49) −0.006 *** (−5.54)

LFD 0.102 (1.56) 0.110 (3.09)
FAR 0.486 *** (3.36) 0.519 *** (1.48)

Individual fixed effects Yes Yes
Time fixed effects Yes Yes

R-square 0.569 0.570
Notes: *** p < 0.01. The values in parentheses refer to t-statistic values.

6. Conclusions and Policy Implications

There are two basic means for land resource allocation—the government force and
the market force. In China, the government monopolizes land resources allocation from
agricultural to non-agricultural sectors. This paper illustrates the impacts of COCLEM
on the SIL market from both the supply side and the demand side, enriching both the
theoretical and empirical literature on the relationship between rural land marketization
and the existing land administrative allocation. This paper analyzes the changes in SIL
transactions in China spanning from 2010 to 2019 using a micro database of state-owned
land transactions. Our estimates from DID models compare outcomes of towns implement-
ing COCLEM to towns without COCLEM in Huzhou City, across different year intervals.
Compared with SIL, COCL has disadvantages in terms of natural conditions, enterprises
preference, as well as government support; thus, the COCL reform has failed to affect the
SIL transaction scale, whereas it has significantly increased the transaction price of SIL
through industrial agglomeration. Therefore, the rural construction land marketization has
not hindered administrative allocation, which continues unabated and has opened new
market-based avenues of land supply, spurring innovative ways of combining the two.

The findings of this paper yield two policy implications.
First, there are considerable differences in the parcel scale and transaction price be-

tween SIL and COCL; the results suggest that COCL fails to compete with SIL. The users
of SIL can use their certificates to mortgage loans and support their business operations,
while the mortgages are constrained for COCL under Land Administration Law. Even
with mediation from local governments, the loan size is much smaller than loans that can
be obtained using SIL as collateral. To establish an integrated urban–rural construction
land market, COCL should be equipped with complete property rights to guarantee and
optimize the profits of landowners and developers.

Second, government forces still play the driving role in the process of COCLEM, and
collective economic organizations have to obey the laws designed by local government. In
this case, the overlapping functions induce local governments to maximize economic inter-
ests and ignore the benefits of rural collectives. To enhance the allocation efficiency of rural
land resources and smooth the implementation of rural construction land marketization,
local governments should transition from a leading role to being assistants and supervisors
of the rural construction market. The performance assessment of local officials should not
only increase in terms of fiscal revenue and GDP but should also adopt incentive regulation
policies, such as those regarding the outcomes of integrated development between urban
and rural areas.
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Notes
1 Data source: http://www.gov.cn/zxft/ft149/content_1144625_2.htm.
2 Data source: http://gi.mnr.gov.cn/202010/t20201001_2563314.html.
3 According to Interim Measures for the Administration of the Collection and Use of the Adjustment Fund for the Value-added Revenue of

Rural Collective Operating Construction Land, local government can levy 20%–50% of value-added land of COCL, and the rest is
shared between rural collective and rural households.

4 Land Management Law of China (revision 2019) stipulates that it is no longer mandatory for non-agricultural construction land
in China to be state-owned, which removes legal barriers to COCL entering land market.

5 RCEO is a type of organization representing the rural collective exercising its property rights (Chen 2016) and is responsible for
collective assets operation and management.

6 https://www.landchina.com.
7 http://www.gov.cn/jrzg/2006-12/27/content_481352.htm.
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