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Abstract

Collective operating construction land marketization (COCLM) is a major institutional
innovation in China’s land reform process. However, the impact of this reform on farmers’
livelihood resilience (FLR) remains underexplored. This study uses data from the 2020-
2022 China Land Economic Survey (CLES) conducted in Jiangsu Province to construct an
FLR index from three dimensions—buffer capacity, self-organization capacity, and learn-
ing capacity. It also incorporates the actual status of COCLM at the village level to exam-
ine the impact of COCLM on FLR and its underlying mechanisms. The results show the
following: (1) COCLM significantly improves FLR, and this conclusion remains consistent
after a series of robustness checks. (2) In terms of FLR dimensions, COCLM has significant
positive effects on all three dimensions, but its effects on buffer capacity and learning ca-
pacity are more pronounced than those on self-organization capacity. (3) Mechanism anal-
ysis reveals that COCLM improves FLR mainly by increasing farmers’ property income
and promoting household non-agricultural employment. (4) Heterogeneity analysis
shows that the positive effect of COCLM is more pronounced in southern and central
Jiangsu, among high-income households, and in villages with higher governance levels.
This study suggests that COCLM reform should be further deepened to steadily promote
the sustained improvement of FLR, enable land value-added returns and non-agricultural
employment opportunities to reach farmers more effectively, and pay greater attention to
regional differences, income-group disparities, and differences in grassroots governance
capacity, while promoting inclusive growth through COCLM. The above conclusions
have some reference value for regions similar to Jiangsu, while their applicability in other
regions with substantially different development conditions still requires further exami-
nation.

Keywords: collective operating construction land marketization (COCLM); farmers’
livelihood resilience (FLR); property income; non-agricultural employment

1. Introduction

As global economic structures change and urbanization continues to advance, the
self-sufficient farming model of rural households can no longer meet the needs of contem-
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porary development [1]. A single livelihood strategy severely constrains this vulnerable
group’s ability to cope with risks [2]. In addition, climate risks have increased farmers’
vulnerability [3]. Rural households, with limited resources and adaptive capacity, are
highly vulnerable to climate change, which often leads to livelihood decline and poverty
[4]. Therefore, research on how to improve FLR has attracted increasing scholarly atten-
tion. Especially in China’s ecologically fragile areas, farmers still face various risks and
challenges, such as climate change and fluctuations in agricultural product prices [5,6].
Recent data show that in 2025, the disaster-affected crop area nationwide reached 6.07
million hectares, drought-induced direct economic losses amounted to 8.6 billion yuan,
and agricultural product prices nationwide decreased by 3.7% compared to the previous
year [7]. Therefore, in the context of multiple overlapping risks, farmers’ livelihood vul-
nerability has become an important practical issue constraining the stable development of
agriculture and rural areas.

At present, China has entered a new stage of consolidating and expanding the
achievements of poverty alleviation and advancing comprehensive rural revitalization.
However, deeper vulnerabilities in rural livelihood systems have not yet been fundamen-
tally resolved [8]. Specifically, under the urban-rural dual structure and urban-prioritized
development policies, rural land resources have long not been rationally allocated. Prob-
lems such as cultivated land fragmentation, idle and wasted land, and the degradation of
ecological functions have become increasingly prominent, thereby severely constraining
farmers’ sustained and stable income growth and further highlighting their vulnerability
[9,10]. This suggests that land, as an important resource on which farmers depend for their
survival and development [11], significantly affects their ability to cope with risks and
achieve sustainable development. Therefore, it is necessary to further explore the mecha-
nisms influencing FLR from the perspective of land system reform, as this can help stim-
ulate farmers” endogenous motivation and lay a solid foundation for rural revitalization.

Existing studies have mainly examined how land reform improves farmers’ liveli-
hoods from two perspectives: securing land property rights and optimizing the allocation
of production factors. On the one hand, stable and transparent property rights remain the
foundation and central focus of land allocation, transfer, development, and utilization [9].
These property rights also profoundly affect the stability of farmers” production and busi-
ness activities as well as their livelihood security, and serve as a key factor in enhancing
farmers’ livelihood levels. However, rural land property rights remain incomplete and
unstable, resulting in high transaction costs in land transfers, which has become an im-
portant feature of China’s land system [12]. Based on this, the Chinese government estab-
lished a land rights confirmation system to clarify and stabilize the allocation of land
rights at the institutional level. Stable land property rights can stimulate farmers” enthu-
siasm for agricultural production, thereby promoting rural economic development [13].
Some scholars argue that the livelihoods of poor farmers generally lack stability, while
land rights confirmation policies enable them to obtain more complete land property
rights [14] and generate higher property income through land capitalization [15], thereby
playing a crucial role in increasing their income levels and improving FLR. On the other
hand, as rural labor continues to shift toward non-agricultural sectors, some households
with insufficient agricultural labor still retain relatively large areas of contracted farmland,
resulting in extensive cultivation or even land abandonment. By contrast, other house-
holds with sufficient labor and farming capacity lack enough land. Because mismatches
in the allocation of land and labor are widespread, the efficiency of rural land use has long
been constrained. In recent years, as an important way to rationally allocate production
factors, land transfer is one of the main means of enhancing overall rural welfare [9]. Ex-
isting studies have shown that land transfer can improve FLR by increasing farmers’ in-
come level. Specifically, the resource allocation effect of land transfer increases economic
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efficiency. It not only enables land-transferring-in households to engage in large-scale ag-
ricultural operations [16], but also allows land-transferring-out households to obtain non-
agricultural income [17], thereby contributing to income growth among farmers [18].

Although the above policies provide important explanations for understanding how
land systems enhance farmers’ livelihoods, these reforms mainly focus on agricultural
land and cannot fully reflect the overall process of China’s rural land system reform. Un-
der China’s current land system, rural land is collectively owned and is generally classi-
fied into three categories: agricultural land, collective construction land, and unutilized
land [19]. Apart from agricultural land, collective construction land is also an important
component of changes in the rural land system. Compared with agricultural land, collec-
tive construction land covers an area more than five times that of urban construction land
[20]. It is not only larger in scale but also more closely linked to rural industrial develop-
ment and urban—rural construction, indicating substantial market potential. However, un-
der the land system in place from 1998 to 2013, rural collectives did not enjoy full use,
transfer, or disposal rights. If collective construction land were to enter the market, it first
has to be expropriated by the government and converted into state-owned land, a process
subject to strict control [21]. Against this background, to further enhance the efficiency
and equity of land resource utilization, the government launched the pilot reform of
COCLM in 2015. It selected 33 counties and districts nationwide as pilot areas, allowing
rural collectives to directly transfer collective operating construction land (COCL) to var-
ious market entities, provided that such transfers complied with land-use planning and
use controls [22]. In 2019, the Land Administration Law was substantially amended, offi-
cially allowing eligible COCL nationwide to directly enter the market with the approval
of villagers or their representatives, while granting rural collectives corresponding prop-
erty rights [23]. In recent years, COCLM reform has been widely implemented nation-
wide, representing a major adjustment to China’s land policy system and playing a par-
ticularly important role in rural revitalization and farmers’ sustainable development [24].

As COCLM reform continues to advance, its effects have begun to be further trans-
mitted from land allocation to farmers’ households. Specifically, COCLM breaks down
the barriers of the urban-rural dual land system and revitalizes idle rural assets [25],
thereby driving the transformation and upgrading of rural industries and promoting non-
agricultural employment among local farmers [24]. Meanwhile, land value-added returns
can also be transmitted to farmers’ households through benefit dividends, thereby signif-
icantly increasing their property income, optimizing household income structures, and
indirectly raising farmers’ quality of life and overall well-being to some extent [26]. Spe-
cifically, increased property income can strengthen rural households’ economic reserves,
while non-agricultural employment can diversify their income sources and reduce their
dependence on agricultural production as a single source of livelihood. When farmers face
external shocks such as climate-related disasters and fluctuations in agricultural product
prices, these additional income sources and diversified employment opportunities can
help them maintain basic consumption and production activities, thereby strengthening
their livelihood resilience. Therefore, the policy significance of COCLM extends beyond
improving land-use efficiency and advancing the market-oriented allocation of land re-
sources. More importantly, it can transform the asset value of collective land into liveli-
hood resources available to farmers, thereby potentially serving as a key policy instru-
ment for strengthening FLR. However, the dividends of this reform may not be automat-
ically and fully transmitted to ordinary farmers. Due to the supervision mechanism for
COCL still requiring further refinement [26], returns from COCLM in some regions may
be captured by local elites [27], thereby weakening farmers’ trust in grassroots public or-
ganizations. Meanwhile, changes in land use can weaken farmers’ traditional sources of
livelihood security, reducing their overall resilience [22].
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The above studies have provided preliminary insights into the potential effects of
COCLM on FLR and laid the foundation for the present study. However, several limita-
tions remain. On the one hand, existing studies have mainly examined the effects of
COCLM on individual outcomes such as rural industrial development, farmers” property
income, and non-agricultural employment, but have not yet evaluated its impact on farm-
ers from the broader perspective of livelihood resilience. Increases in income or employ-
ment opportunities do not necessarily imply a comprehensive improvement in FLR.
Therefore, direct micro-level evidence on the actual effect of COCLM on FLR remains lim-
ited. On the other hand, existing studies have largely focused on identifying the observed
outcomes of COCLM, without further explaining how village-level reform benefits are
transmitted to rural households and translated into their actual capacity to cope with risks.
Therefore, the specific transmission mechanisms through which COCLM affects FLR still
lack systematic theoretical analysis and empirical examination.

Based on this, we use CLES data from Jiangsu Province to measure the level of FLR,
incorporate the actual status of COCLM at the village level, and analyze the impact of
COCLM on FLR and its underlying mechanisms. Jiangsu provides an appropriate setting
for this study. First, the Jiangsu provincial government classifies its prefecture-level cities
into northern, central, and southern regions according to their levels of development.
Their rural development conditions reflect, to some extent, the characteristics of regions
at different development levels [28], which helps identify regional heterogeneity. The re-
lated findings may also provide some reference for regions with development conditions
similar to those of Jiangsu. Second, Jiangsu Province is one of the provinces in China with
relatively active land reform and extensive pilot experience. It also has relatively abun-
dant COCL resources and strong market demand [29], providing a favorable research con-
text for examining the actual impact of COCLM on farmers’ livelihoods. This study pro-
vides the following new empirical evidence to the existing literature. First, existing studies
have mainly focused on agricultural land reforms [9,13,14], while this study extends the
research perspective to COCLM and examines its effects on FLR across three dimensions:
buffer capacity, self-organization capacity, and learning capacity. It thereby provides di-
rect micro-level evidence on whether COCLM enhances farmers’ multidimensional live-
lihood resilience. Second, this study reveals that COCLM improves FLR by promoting
farmers’ non-agricultural employment and increasing property income, thereby provid-
ing a new pathway for understanding how land policies affect farmers’ sustainable liveli-
hoods. Third, it further analyzes the heterogeneous effects of COCLM on the livelihood
resilience of different groups from three dimensions: farmer characteristics, village loca-
tion characteristics, and rural governance characteristics, thereby providing a scientific
basis for formulating differentiated and targeted land policies.

2. Conceptualization and Theoretical Analysis
2.1. Definition of Farmers’ Livelihood Resilience (FLR)

FLR refers to the ability of individual farmers or households to maintain the stability
of their livelihood structures even when facing external shocks, thereby avoiding liveli-
hood vulnerability and falling into poverty [30]. To examine how poor farmers maintain
their livelihoods, it is necessary to clearly define the indicator framework for analyzing
FLR. In research on the resilience framework, Speranza et al. [31] argue that capacity is
the core endogenous driver of livelihoods, and the analytical framework they developed
has been widely recognized and applied in academic research. Drawing on their defini-
tion of resilience, this study defines FLR as farmers’ buffer capacity, self-organization ca-
pacity, and learning capacity when coping with risk shocks. Among them, buffer capacity
refers to the extent to which farmers’ livelihood systems can absorb shocks while main-
taining their structures, functions, characteristics, and feedback, and it depends on farm-
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ers’ resource endowments. Farmers mainly obtain these resources through their entitle-
ments and maintain them by adopting corresponding livelihood strategies. Self-organiza-
tion capacity emphasizes farmers’ participatory capacity within social networks and vil-
lage governance systems, namely their ability to integrate resources and take coordinated
action through trust relationships, participation in public affairs, and collective coopera-
tion. On this basis, farmers can alleviate the constraints arising from limited household
resources, thereby gaining more effective access to external support. Learning capacity
reflects farmers’ ability to acquire knowledge and skills and translate them into concrete
actions. It depends on whether farmers can understand the nature and potential threats
of external shocks and actively learn the skills needed to cope with corresponding risks.

2.2. The Impact of COCLM on FLR

In China, due to the long-standing urban—rural dual structure, farmers face major
barriers in income and employment. Fortunately, as an important policy implemented by
the Chinese government to advance rural development, COCLM can not only directly
strengthen FLR by optimizing land resource allocation, stabilizing system development
expectations, and strengthening village governance, but also indirectly strengthen farm-
ers’ ability to cope with risks and adapt to changes by increasing property income and
promoting non-agricultural employment, thereby providing new opportunities for im-
proving FLR.

2.2.1. COCLM and FLR

According to neo-endogenous development theory, the essence of rural development
lies in strengthening endogenous development capacity through the synergy between in-
ternal resources, external policies, and market mechanisms [32]. COCLM exerts its effects
through institutional empowerment, enabling the integration of internal land resources
and external capital, thereby creating conditions for improving FLR. However, from a po-
litical ecology perspective, if the decision-making and subsequent benefit distribution as-
sociated with COCLM are dominated by a small number of village cadres, external inves-
tors, or other interest groups, farmers may receive limited actual benefits and develop-
ment opportunities from the land reform [27]. Therefore, whether COCLM can improve
FLR depends not only on whether land resources can be fully utilized, but also on whether
farmers can effectively participate in the marketization process and gain access to the re-
sulting income, employment opportunities, and information resources.

On the one hand, the reform breaks the institutional restriction that COCL must be
expropriated before entering the market, transforms land into a tradable asset, and allows
collectives to receive most of the returns, thereby strengthening farmers’ expectations and
confidence regarding the security function and value-added potential of collective land
assets. It should be noted that the village collective’s receipt of land value-added returns
does not necessarily mean that farmers will directly benefit from them. Whether they ben-
efit also depends on how the marketization returns are distributed and the extent to which
farmers participate in the relevant decision-making processes. If the benefits generated by
marketization are effectively transferred to farmers, they can increase their economic re-
serves, and thereby provide material support for coping with external shocks. According
to farmer behavior theory, farmers do not passively accept policy arrangements, but ad-
just their behavior based on the institutional environment, risk expectations, and resource
endowments [33]. Therefore, stable institutional expectations and increased economic re-
turns enhance farmers’ confidence in future livelihood development, reduce anxiety
about external risks, and provide psychological support for coping with shocks, and ulti-
mately strengthen their buffer capacity.
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On the other hand, marketization is often premised on villagers” voting, collective
operation, and the establishment of returns distribution systems. This process can pro-
mote a shift in village governance from independent decision-making by village collec-
tives to collaborative governance between collectives and farmers. However, formal par-
ticipation procedures do not necessarily ensure that farmers have a meaningful voice in
public affairs and decision-making. Existing studies on land reform have shown that
changes in land institutions may reshape local power relations, particularly by altering
the relative bargaining positions of local governments, village collectives, and farmers
[29]. When policy information is transparent and the resulting benefits are distributed ac-
cording to rules accepted by collective members, COCLM is more likely to encourage
farmers to participate in village affairs and collective action, strengthen their trust in vil-
lage collective organizations, and thereby enhance their self-organization capacity.

In addition, the market information, business concepts, and development prospects
brought about by COCLM can also help raise farmers” awareness of and adaptability to
changes in the external environment, thereby enabling them to actively learn new skills
to cope with such changes. However, if such up-to-date information is concentrated in the
hands of a small number of village cadres or business entities, farmers” access to learning
opportunities may be constrained. Relevant information should be fully disclosed, and
training and technical services should be accessible to farmers. This enables them to trans-
late external knowledge into practical livelihood skills and strengthen their learning ca-
pacity [5,34].

2.2.2. COCLM, Property Income, and FLR

As COCLM reform advances, rural collectives transform previously inefficient and
idle COCL into tradable assets, thereby strengthening the rural collective economy and
increasing farmers’ property income. The reform increases farmers’ income through the
joint action of multiple effects, the first being the asset value manifestation effect and the
synergistic effect of benefit distribution. On the one hand, through market mechanisms,
COCLM revitalizes idle village construction land resources, manifests the potential value
of land as a tradable asset value, and promotes the transfer of returns from land market-
ization to collectives and farmers through leasing, transfer, and other means [35]. On the
other hand, in the distribution of marketization returns, the government usually first col-
lects a certain amount as an adjustment fund, while the remaining returns directly enter
the redistribution system between the collective and its members, thereby ensuring that
land returns are passed on to farmers [36,37]. The second is the long-term income-increas-
ing effect of collective operation. A certain proportion of the marketization returns re-
ceived by village collectives is often set aside as a collective development fund, which is
then managed and operated by collective asset management organizations. Collective
members receive annual share dividends as shareholders, thereby ensuring the sustained
growth of farmers’ property income [37].

The higher the farmers’ property income is, the more pronounced the improvement
in their livelihood resilience becomes. Property income is a key economic resource that
enables farmers’ livelihood systems to cope with shocks. It strengthens household asset
reserves, improves the ability to maintain basic consumption and production inputs un-
der risk shocks, thereby reinforcing the buffer capacity of the livelihood resilience system
[38]. In addition, higher property income can also give farmers greater capacity to invest
in education and training and upgrade production technologies, thereby strengthening
their learning capacity and enabling them to adapt more proactively to changes in the
external environment [39].
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2.2.3. COCLM, Non-Agricultural Employment, and FLR

In the process of optimizing land factor allocation and promoting rural industrial
upgrading, COCLM not only enhances the economic strength of villages but also creates
favorable conditions for the inflow of external capital, thereby facilitating the diversified
development of rural industries and broadening farmers’ choices for non-agricultural em-
ployment. First, COCLM reform increases collective financial reserves [26], which gives
village collectives stronger incentives to invest in infrastructure construction and the op-
eration of public services. On the one hand, infrastructure projects create significant labor
demand and stimulate related industries, generating new non-agricultural employment
opportunities [40]. On the other hand, improvements in public service provision can raise
farmers’ quality of life and subjective well-being. For example, better education,
healthcare, and social security services can ease household caregiving constraints and
raise the quality of labor supply, thereby strengthening farmers’ ability to participate in
non-agricultural employment [41,42]. Second, COCLM provides the cultural tourism in-
dustry with large areas of low-cost rural land, which can reduce firms’ operating costs,
thereby attracting them to expand their businesses. In addition, the implementation of
cultural tourism projects can further drive the entry of service-sector firms in accommo-
dation, catering, retail, and other sectors, while also increasing labor demand [43], thereby
creating a large number of service jobs and expanding farmers’ employment channels.

Non-agricultural employment is an important pathway for improving FLR. On the
one hand, non-agricultural employment brings more stable wage income, thereby chang-
ing household income structures and consumption patterns [44,45], which helps farmers
consolidate household economic reserves and strengthen their ability to cope with risks.
On the other hand, non-agricultural employment promotes the transformation of farmers’
livelihood strategies from single agricultural production to diversified employment [46],
thereby increasing farmers’ total income and diversifying their non-agricultural income
sources, enabling them to maintain basic livelihoods through other channels when one
income source is affected by shocks, ultimately strengthening the overall stability of live-
lihood resilience. The specific theoretical analytical framework is shown in Figure 1.

Property income

\4
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|
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1
1
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COCLM
improvement

g FLR

Learning capacity —'————T

Non-agricultural
employment

Figure 1. Theoretical analytical framework. (Solid arrows indicate the hypothesized influence path-
ways among the variables, while the dashed box groups the three dimensions of FLR.) Data source:
The 2020-2022 China Land Economic Survey (CLES) conducted in Jiangsu Province.
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Based on the above analysis, the following hypotheses are proposed:
Hypothesis 1. COCLM can significantly improve FLR.
Hypothesis 2. COCLM improves FLR by increasing farmers’ property income.

Hypothesis 3. COCLM improves FLR by promoting farmers’ non-agricultural employment.

3. Data and Methods

3.1. Data Source and Variable Selection
3.1.1. Data Source

The data used in this study are derived from the 2020-2022 China Land Economic
Survey (CLES) database. CLES is a micro-level survey conducted by Nanjing Agricultural
University in Jiangsu Province. The questionnaire includes both village-level and house-
hold-level modules, covering topics such as land markets, rural governance, and poverty
alleviation. The research team completed the baseline survey in 2020. A multistage sam-
pling method combining probability proportional to size (PPS) sampling with random
sampling was used. The specific sampling procedure was as follows:

First, based on each county or district’s share of the total rural population of its pre-
fecture-level city, two counties or districts were selected from each of Jiangsu Province’s
13 prefecture-level cities using unequal probability sampling, resulting in a total of 26
sampled counties or districts; second, based on each township’s share of the total number
of villages in the sampled county or district, two townships were selected from each
county or district using unequal probability sampling; third, based on each village’s share
of the total rural population of its township, one administrative village was selected from
each township using unequal probability sampling; finally, 50 households were selected
from each village using simple random sampling, and all household members were inter-
viewed using questionnaires. The 2020 sample ultimately included 52 administrative vil-
lages and 2600 farming households. In 2021, the research team continued the follow-up
survey and completed data collection in 12 prefecture-level cities, covering 48 administra-
tive villages and 2420 farming households. In 2022, due to the COVID-19 pandemic, the
research team considered the representative characteristics of different regions to main-
tain sample representativeness and conducted follow-up surveys in 12 counties across six
prefecture-level cities, collecting questionnaire data from 24 administrative villages and
1203 farming households. It should be noted that two of the six selected cities were located
in each of southern, central, and northern Jiangsu. These three regions have long differed
markedly in resource endowments and levels of economic development. Therefore, under
the constraints on survey coverage, this relatively balanced regional distribution pre-
vented the sample from being overly concentrated in any single region. Based on the re-
search objectives, this study cleaned variables with missing values and extreme values,
ultimately obtaining 4856 valid observations.

3.1.2. Variable Selection

The dependent variable is FLR. Based on the conceptual definition of FLR discussed
above and drawing on existing studies [30,47], we select relevant indicators from three
dimensions—buffer capacity, self-organization capacity, and learning capacity —accord-
ing to the “capacity connotation” and construct a comprehensive indicator evaluation
framework to measure the FLR index, as shown in Table 1. During the measurement pro-
cess, to avoid potential biases arising from the subjective determination of indicator
weights, we use the entropy method to assign weights to each indicator. Before applying
the entropy method, since the evaluation criteria of different indicators are difficult to
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measure directly, it is necessary to normalize the data using deviation standardization.

Allindicators have been adjusted as positive indicators, and the deviation standardization
method is shown in Equation (1):

. Xije —min(X;) )

e maX(X]-) - min(X]-) @

In Equation (1), X;;; denotes the value of indicator j for farmer i in year t; Xjj;,

denotes the standardized value of the indicator; max(X;) and min(X;) denote the maxi-
mum and minimum values of indicator j, respectively, across all years and all sample
observations. After standardization, all indicators take values between 0 and 1, with larger
values indicating stronger livelihood resilience of the farmer in the corresponding indica-
tor.

Second, calculate the proportion P;j;; of indicator j for farmer i in year t in the
overall indicator, as follows:

X'ije )

1 X X e @

In Equation (2), T represents the number of survey years; n, represents the number

Py =

of valid farmer observations in year t.
Third, calculate the information entropy E; of indicator j. The calculation formula is

as follows:
T Nt

1
B =~ ; Z P, In(P,.) 3)

Fourth, calculate the information redundancy D; of indicator j. A larger value indi-

cates that the indicator contains more effective information.

Dj=1-E )
Fifth, calculate the weight of each indicator based on the information redundancy, as
follows:
Wy = s ©)
T

In Equation (5), W; represents the weight of indicator j; M represents the total num-
ber of indicators.

Finally, calculate the FLR index. In Equation (6), FLR;; represents the livelihood re-
silience level of farmer i in year t. A larger value of the index indicates a higher level of
FLR.

M
FLRy = ) X'y, (6)
j=1

The core explanatory variable is COCLM. Drawing on existing land reform studies

that treat actual transaction behavior or reform implementation as a binary variable
[48,49], this study defines this variable as whether COCLM has actually occurred at the
village level. According to the Land Administration Law revised in 2019, COCLM refers
to an institutional arrangement under which, without changing the collective ownership
of land and subject to territorial spatial planning and land-use controls, village collectives
transfer the use rights of eligible COCL to market entities for compensation through le-
gally permitted means such as transferring and leasing (CPG, 2019). Correspondingly, the
CLES village questionnaire separately records the “area of COCL that has entered the
market,” the “leased area of COCL,” and the “transferred area of COCL.” Among these,
the “area of COCL that has entered the market” reflects the village’s overall marketization
status, while the leased area and the area supplied through transfer represent the specific
forms through which COCLM is implemented. The questionnaire includes both an aggre-
gate indicator and indicators for specific transaction forms. Respondents may therefore
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have reported actual transactions only under the specific-form indicators, without report-
ing them again under the “area of COCL that has entered the market.” To identify the
actual implementation of the reform at the village level as comprehensively as possible,
this study adopts a broad measure in the baseline analysis. A village is assigned a value
of 1 if any of the three area indicators is greater than 0, indicating that COCLM has oc-
curred. If all three indicators are 0, the village is assigned a value of 0.

Regarding control variables, drawing on existing studies [30,38,39] and the research
objectives, the following variables are selected: At the household level, the gender and age
of the household head, together with household size, are used to capture household de-
mographic characteristics. In particular, households with members serving as village ca-
dres may obtain policy information more promptly and participate more extensively in
village public affairs. They may also enjoy certain advantages in social networks and ac-
cess to resources. Therefore, this study further controls for whether any household mem-
ber serves as a village cadre. In addition, land transfer, as an important land reform policy,
can alter household land-use arrangements and labor allocation, while also affecting in-
come sources and the ability to cope with risks. It is therefore included as a control varia-
ble. It should be noted that household education, although commonly used as a control
variable, is not separately controlled for in this study. This is because the average years of
schooling of household members has already been included as an indicator of the learn-
ing-capacity dimension of FLR, making it inappropriate to include a similar variable again
in the regression. At the village level, terrain and distance to the county seat are used to
capture differences in natural conditions and market accessibility, while village per capita
income and village collective income are used to measure the local economic foundation.
In addition, this study specifically controls for the average educational attainment of vil-
lage cadres. Village cadres play an important role in implementing land reform policies
and managing village public affairs. Their educational attainment may affect their under-
standing of policies and judgment in decision-making, thereby influencing the efficiency
of policy implementation.

The mechanism variables include two parts. The first is farmers’ property income,
which is measured using the household questionnaire item on “interest, dividends, and
bonus income” and is reported directly by the surveyed households. The second is the
share of household labor engaged in non-agricultural employment. Following the indica-
tor design of Bai et al. [50], we first determine whether household labor participates in
non-agricultural employment based on the number of days spent in non-agricultural em-
ployment, and then calculate the ratio of the number of laborers participating in non-ag-
ricultural employment to the total household labor force (household members aged 16—
59).

Table 1. Comprehensive indicator evaluation framework for FLR.

Primary Indicator

Secondary Indicator Definition and Value Mean Weight

Buffer capacity

Labor force ratio

Cultivated land rights Whether land rights have been confirmed and

Household savings

Number of people provid-
ing borrowing support

Ratio of household members aged 16-59 to
total household members
Total area of contracted/allocated cultivated

0.5094 0.0228

Cultivated land area 23.6308 0.2227

land of the household (in mu)
confirmation certificates issued: 1 = yes; 0 = no 09341 00054
Total household savings at year-end (in
yuan), in log form
Number of people from whom the household
could borrow 50,000 yuan in times of diffi- 4.2838 0.0710
culty (in persons)

6.3564 0.0398
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Self-organization

capacity

Learning capacity

Total number of household durable consumer
Number of durable con- goods,‘sgch as w.t:\ter heaters, air con?htloners, 7 6369 0.0098
sumer goods televisions, refrigerators, and washing ma-
chines. (in units)
Total number of household agricultural ma-

Number of transportation chines, such as tractors, threshers, tractor- 04717 01494

and production tools drawn implements, and water pumps (in
units)
Social activity status Social expenditure (in yuan), in log form 7.5736 0.0385
Whether the household participated in voting
Election participation  in village committee elections: 1 = voted; 0= 0.7982 0.0178

did not vote
Villagers’ trust in village cadres: 1 = very dis-
trustful; 2 = relatively distrustful; 3 = neutral; 4.0628 0.0033
4 = relatively trustful; 5 = very trustful
Villagers’ trust in neighbors: 1 = very distrust-
Social trust ful; 2 =relatively distrustful; 3 =neutral; 4= 4.0196 0.0031
relatively trustful; 5 = very trustful
Breadth of social connec- Number of mobile phone contacts (in per-
tions sons)

Villagers’ satisfaction with village governance

Satisfaction with public ~ performance: 1 = very dissatisfied; 2 = rela-

governance tively dissatisfied; 3 = neutral; 4 = relatively

satisfied; 5 = very satisfied
Average years of schooling of household
Education level members, calculated based on the number of 7.3365 0.0070
years each member attended school (in years)
Education expenditure Household education expenditure (in yuan),
level in log form

Farmers’ attention to economic and financial
Attention to economic in- information: 1 = very high attention; 2 = high

Trust in public organiza-
tions

88.2718 0.0648

4.1303 0.0026

3.2964 0.0802

1.5340 0.0919

formation attention; 3 = neutral; 4 = low attention; 5 =no
attention

Agricultural technical Whether household members have received

. agricultural technical education or training: 1  0.3565 0.0813
training
=yes; 0 =no

Non-agricultural voca- ~Whether household members have received

tional education and train- non-agricultural vocational education or 0.3253 0.0886
ing training: 1 = yes; 0 =no

Notes: For the continuous variables reported in logarithmic form in the table, since some of them
contain observations with original values of zero, we add one to all original values before taking

logarithms to prevent zero-valued observations from being treated as missing.

3.1.3. Descriptive Statistics

The descriptive statistics of the variables are shown in Table 2. The mean value of
FLR is 0.1886, with a standard deviation of 0.1011, indicating that the overall FLR of the
sample is at a medium-low level and that there are certain differences among farmers. The
mean value of COCLM is 0.2654, suggesting that approximately 26.54% of the sampled
villages have experienced COCLM, indicating that COCLM has achieved a certain level
of coverage among the sampled villages. Overall, the distribution of the main variables in
the sample is relatively reasonable, providing a basis for the subsequent empirical analy-
sis.
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Table 2. Descriptive statistics of variables.

Variables

Definition and Value Observations Mean Std. Dev.

Dependent variable

FLR

Core explanatory variable

COCLM

Mechanism variables

Farmers” property income

Share of household non-agri-

cultural employment

Comprehensive index measured by the

4 1 1011
entropy method (0-1) 856 0.1886 0.10
Actual marketization status at the village
level: marketized = 1; not marketized =0 4856 0.2654 0.4416
Interest, dividends, and bonus income 1856 22070 12510

(in yuan), in log form
Ratio of household laborers participating
in non-agricultural employment to total 4856 0.5234 0.3805
household laborers (%)

Household-level control varia-

bles
Gender
Age

Household size

Village cadre status

Land transfer

Gender of household head: male = 1; fe-

Village-level control variables

Terrain

Distance to county seat

Per capita income

Collective economic income

4856 0.9240 0.2650
male=0
Age of household head (in years) 4856 62.4157 10.3832
Total number of household members (in 4856 41048 18163
persons)
Whether any household member is a vil- 4856 0.1650 03712
lage cadre: yes=1;no =0
Whether the household simultaneously
transferred land. in jand transferred land 4856 0.0657 02478
out: 1 =both activities occurred; 0 = oth-
erwise.
Plain = 1; other terrain =0 4856 0.8565 0.3707
Distance from the ylllage §omm1ttee to 4856 20,1933 147393
the county seat (in km), in log form
Village per caplte? income (in yuan/per- 4856 9.9280 05416
son), in log form
Village collective economic income (in
. 4856 4.9602 1.7206
10,000 yuan), in log form
Calculated by assigning values to differ-
Education level of village ca- ent education levels (1-4) and taking the 4856 1.2076 01769

dres

weighted average based on the number
of cadres at each education level

Notes: (1) For the continuous variables reported in logarithmic form in the table, since some of them
contain observations with original values of zero, we add one to all original values before taking
logarithms to prevent zero-valued observations from being treated as missing. (2) Abbreviations:
FLR, farmers’ livelihood resilience; COCLM, collective operating construction land marketization;
Std. Dev., standard deviation.
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3.1.4. Methods

Based on the theoretical analysis above, we empirically examine the impact of
COCLM on FLR by constructing the following econometric model:

FLRit = Qg + alCOCLMl-t + azzit + 66 + gt + Eit (7)

where FLR;; is the dependent variable, representing the livelihood resilience of farmer i
in year t. COCLM;; is the core explanatory variable, representing the COCLM status of
the village where farmer i islocated inyear t. Z;; denotes control variables at the house-
hold and village levels, and ¢;; is the random error term. §. represents county fixed ef-
fects, 6, represents year fixed effects, a; is the intercept term, a; and a, are the esti-
mated coefficients.

Then, to explore the mechanisms through which COCLM affects FLR, the dependent
variable in Equation (7) is replaced with the two mechanism variables, respectively. Since
both mechanism variables are continuous variables, the following linear fixed-effects
models are also adopted:

MV = By + B1COCLM; + B2 Zi 46, + 0, + & 8)

FLR; = yo + y1.COCLM;; + y, MV + y3Z; 468, + 0, + &4 9)

Equations (8) and (9) are the regression models for the mediation effect test. MV,
denotes the mechanism variables, including farmers’ property income and the share of
household labor engaged in non-agricultural employment. f, and y, are the intercept
terms, while By, B, v1, ¥, and y; are the parameters to be estimated. The meanings of
the other symbols are consistent with those in Equation (7). According to the principle of
the mediation effect test, if the coefficients f; and y, are significant and the coefficient
y; decreases compared with that in the baseline regression, the mediation effect is consid-
ered to exist.

4. Results
4.1. Analysis of Baseline Regression Results

Table 3 reports the estimation results of Equation (7). In Columns (1)—(4), county and
year fixed effects, village characteristics, and household characteristics are added sequen-
tially as control variables. The coefficient of COCLM remains positive and significant at
the 1% level. Considering that the omitted variable bias in Column (4) is relatively smaller,
this study mainly uses the regression results in Column (4) for analysis. Specifically, the
regression coefficient of COCLM is significant at the 1% level. This indicates that, after
controlling for other factors, the implementation of the COCLM policy at the village level
significantly improves FLR, thus preliminarily verifying hypothesis 1. This empirical re-
sult provides a new perspective for achieving livelihood stability and sustainable devel-
opment among farmers. COCLM can effectively alleviate the institutional constraints
faced by farmers in the process of livelihood transformation, such as irrational land allo-
cation, insufficient access to collective benefits, and inadequate participation in public af-
fairs. It improves the vulnerable environment faced by rural livelihood systems, thereby
promoting the formation of a high-resilience livelihood state. In the further analysis, the
entropy method is used to calculate the comprehensive evaluation index for each dimen-
sion of FLR, and separate regressions are then conducted. The results show that COCLM
has significant positive effects on all dimensions of FLR, with the magnitude of the effects
ranked from highest to lowest as learning capacity, buffer capacity, and self-organization
capacity, as shown in Table 4. Thus, hypothesis 1 is fully supported. Notably, the effect of
COCLM on self-organization capacity is relatively weaker. Self-organization capacity is
mainly reflected in farmers’ ability to participate in village affairs, cooperate with other
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villagers, and mobilize collective resources in response to risks. Such capacity may not
improve immediately following land marketization. More specifically, farmers need to
participate continuously in village affairs and collective action. Through this process, they
can further strengthen their trust in collective organizations and develop relatively stable
cooperative relationships. Because this process depends heavily on local governance con-
ditions, its effects often take longer to become apparent.

For the control variables, the estimated coefficients are generally consistent with ex-
pectations. For example, the estimated coefficient of household head age is significantly
negative, indicating that FLR tends to decline as age increases, which is consistent with
the reality that rural households are disadvantaged in their capacity to cope with risks in
the context of population aging [47]. The estimated coefficient of household size is signif-
icantly positive, indicating that households with more members may improve livelihood
resilience through intra-household division of labor, resource sharing, and diversification
of income sources. In addition, the coefficient of whether any household member serves
as a village cadre is significantly positive, suggesting that households with the ability to
directly participate in village governance are more likely to access up-to-date policy in-
formation and social resources, thereby exhibiting higher livelihood resilience [51].

Table 3. Baseline regression results.

Variabl FLR
arianies (1) @ 3) @
COCLM 0.0282 *** 0.0275 *** 0.0154 *** 0.0151 ***
(0.0047) (0.0049) (0.0037) (0.0037)
Terrain 0.0118 0.0105
(0.0109) (0.0098)
Distance to county seat 0.0002 0.0001
(0.0002) (0.0001)
Per capita income -0.0031 0.0005
(0.0043) (0.0026)
Collective economic income -0.0000 -0.0010
(0.0018) (0.0013)
Education level of village cadres (gggg:) (8823;)
Gender 0.0084 * 0.0082
(0.0049) (0.0049)
Age -0.0027 *** -0.0027 ***
(0.0002) (0.0002)
Household size 0.0136 *** 0.0136 ***
(0.0010) (0.0010)
Village cadre status 0.0632 *** 0.0633 ***
(0.0054) (0.0054)
Land transfer 0.0096 0.0097
(0.0065) (0.0065)
County FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Constant 0.1917 *** 0.2106 *** 0.2819 *** 0.2765 ***
(0.0140) (0.0438) (0.0152) (0.0342)
Observations 4856 4856 4856 4856
R-squared 0.1017 0.1029 0.2924 0.2931

Notes: (1) * and *** represent the significance level at 10% and 1%. (2) Clustered standard errors at
the village level are reported in parentheses. (3) Abbreviations: FLR, farmers’ livelihood resilience;

COCLM, collective operating construction land marketization; FE, fixed effects.
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Table 4. Baseline regression results (Impact of COCLM on Each Dimension of FLR).
FLR
Variables Buffer Capacity Self-Organ.lzatlon Learning Capacity
Capacity
COCLM 0.0040 *** 0.0016 *** 0.0096 ***
(0.0012) (0.0005) (0.0033)
Control variables Yes Yes Yes
County FE Yes Yes Yes
Year FE Yes Yes Yes
Constant 0.0878 *** 0.0361 *** 0.1525 ***
(0.0166) (0.0034) (0.0259)
Observations 4856 4856 4856
R-squared 0.1699 0.2063 0.2262

Notes: (1) *** represents significance at the 1% level. (2) Clustered standard errors at the village level
are reported in parentheses. (3) Abbreviations: FLR, farmers’ livelihood resilience; COCLM, collec-
tive operating construction land marketization; FE, fixed effects.

4.2. Endogeneity Test

In the baseline regression, although various control variables have been fully consid-
ered, the estimated coefficient of COCLM may still be biased due to endogeneity issues.
For example, there may be unobservable factors that simultaneously affect COCLM and
FLR, or farmers with lower levels of livelihood resilience may be more likely to receive
the dividends of COCLM. Therefore, this study uses the instrumental-variable two-stage
least squares (2S5LS) method to address potential endogeneity issues. Drawing on existing
research [52], this study uses the “COCLM rate within the same county excluding the
sample village” as the instrumental variable; that is, the average marketization level of
other villages is calculated after excluding the sample village itself. For villages within the
same county, village governance levels, the progress of land policy implementation, and
location conditions tend to share strong similarities. Therefore, the COCLM status of other
villages in the same county is highly correlated with whether the sample village has im-
plemented COCLM, indicating that the instrumental variable satisfies the relevance re-
quirement. However, this variable is not directly related to FLR, thereby satisfying the
basic requirements of relevance and exogeneity for an instrumental variable. The two-
stage regression results are shown in Table 5. Column (1) reports the first-stage estimation
results, showing that the COCLM rate within the same county, excluding the sample vil-
lage, is significantly positively correlated with COCLM, as expected. The F-statistic is
greater than 10, indicating that there is no weak instrumental variable problem. The re-
sults in column (2) show that, after addressing the endogeneity issue, the coefficient of
COCLM on FLR remains significantly positive. This result confirms the reliability of the
baseline regression findings.

Table 5. Results of 25LS estimation.

1 (2)

Variables First Stage Second Stage

COCLM FLR
COCLM 0.0300 ***

(0.0087)
v 0.9471 ***
(0.1460)
Control variables Yes Yes
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County FE Yes Yes
Year FE Yes Yes
Constant -0.4045 0.2812 ***
(0.6499) (0.0340)
F statistic 42.0540
Observations 4856 4856
R-squared 0.4630 0.2902

Notes: (1) *** represents significance at the 1% level. (2) Clustered standard errors at the village level
are reported in parentheses. (3) Abbreviations: 2S5LS, two-stage least squares; FLR, farmers’ liveli-
hood resilience; COCLM, collective operating construction land marketization; IV, instrumental
variable; FE, fixed effects.

4.3. Robustness Test

First, we replace the dependent variable, using “life satisfaction” as an alternative
variable for FLR. Although life satisfaction cannot be directly equated with FLR, stronger
FLR means that farmers are better able to maintain livelihood stability, secure basic con-
sumption, and cope with external shocks, thereby reducing the welfare losses caused by
such shocks, which may further improve their subjective satisfaction with their livelihood
conditions. Existing studies have also linked rural households’ capacity to cope with risks
to subjective well-being, indicating that an improvement in risk-coping capacity can be
reflected in better subjective welfare outcomes [53]. Second, we replace the weighting
method used to construct the dependent variable. To examine whether the baseline re-
gression results are affected by the entropy weighting method, we reconstruct FLR using
the equal-weighting method and re-estimate the model. Third, we replace the core explan-
atory variable. The current COCLM variable can only reflect whether marketization has
occurred, but it cannot further reveal differences among villages in the depth and effec-
tiveness of marketization. Specifically, the impact of COCLM on FLR depends not only
on whether a village has implemented marketization activities, but also on whether the
land has truly realized its expected value after marketization and generated sustainable
economic income. Based on this, this study further uses “village marketization returns”
as an alternative variable for COCLM. Fourth, we replace the measurement of the core
explanatory variable. In the baseline analysis, COCLM is identified using a broad measure
based on the area of COCL that has entered the market, leased, or supplied through trans-
fer. To examine whether the results are affected by this measurement approach, this study
constructs a stricter indicator based solely on the “area of COCL that has entered the mar-
ket.” Fifth, we replace the fixed effects. Considering that FLR may be affected by unob-
servable factors at the village level, such as village governance capacity and resource en-
dowments, county fixed effects may still fail to fully absorb these factors. Therefore, the
fixed effects are replaced with village fixed effects. Sixth, we adjust the clustering level of
standard errors. Although the baseline regression controls for within-village correlation,
villages within the same county may also face common institutional environments and
policy shocks, which may lead to further correlation in the error terms at the county level.
Therefore, this study further adjusts the clustered standard errors from the village level
to the county level. Seventh, we replace the regression model. Since FLR is a comprehen-
sive index measured by the entropy method, its value ranges between 0 and 1 and there-
fore has certain bounded characteristics. A linear model may not fully capture this
bounded distribution. Therefore, the baseline model is replaced with a Tobit model for re-
estimation, while county and year fixed effects continue to be controlled. Eighth, we win-
sorize the variables. Since the sample may contain outliers, this study applies 5% winso-
rization to the core explanatory variable and the dependent variable to avoid the influence
of outliers on the overall estimation results. Ninth, we conduct a test by drawing on the
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DID identification strategy. Specifically, 2020 is taken as the pre-reform period for the
COCLM pilot reform. Villages that had already experienced COCLM in that year are ex-
cluded. Villages that experienced COCLM during 2021-2022 are then defined as the treat-
ment group, while those that did not are defined as the control group. Based on this, the
following model is established:

FLR;: = po + p1(Treat, X Post,) + AZ;; + 6, + 0, + &;¢ (10)

where Treat, indicates whether the village belongs to the treatment group, taking a
value of 1 if it belongs to the treatment group and 0 otherwise. Post, indicates the pre-
and post-reform periods of the pilot reform, taking a value of 1 in the post-reform period
and 0 otherwise. Treat, X Post, denotes the interaction term, p, is the intercept term,
6, represents village fixed effects, and p; and 4 are the parameters to be estimated. The
meanings of the other symbols are consistent with those in Equation (7).

The results of the above nine robustness checks are shown in Columns (1)—(9) of Ta-
bles 6 and 7. All estimated coefficients are significant, indicating that the baseline regres-
sion conclusion remains supported.

Table 6. Robustness test results (I).

(1) (2) 3) 4)
. Alternative Weightin . Alternative Measure-
Test Method Alternatlve' Dependent Method for theg De- ® Alternative Co.re Ex- ment of the Core Ex-
Variable . planatory Variable .
pendent Variable planatory Variable
Variables Life Satisfaction FLR FLR FLR
COCLM 0.1936 *** 0.0178 *** 0.0174 **
(0.0718) (0.0034) (0.0081)
Village marketization 0.0013 ***
returns (0.0004)
Control variables Yes Yes Yes Yes
County FE Yes Yes Yes Yes
Village FE No No No No
Year FE Yes Yes Yes Yes
Constant 6.5386 *** 0.4945 *** 0.2667 *** 0.2549 ***
(0.7806) (0.0293) (0.0349) (0.0352)
Observations 4856 4856 4856 4856
R-squared 0.0653 0.3313 0.2930 0.2909

Notes: (1) ** and *** represent the significance level at 5% and 1%. (2) Abbreviations: DID, difference-
in-differences; FLR, farmers’ livelihood resilience; COCLM, collective operating construction land
marketization; FE, fixed effects; N/A, not applicable.

Table 7. Robustness test results (II).

(5) (6) (7) 8 (&)

Adjusting Clustered Replacing with the

Test Method  Alternative Fixed Effects Standard Errors Tobit Model Winsorization DID Test
Variables FLR FLR FLR FLR FLR
COCLM 0.0187 *** 0.0151 *** 0.0151 *** 0.0141 ***
(0.0055) (0.0043) (0.0037) (0.0035)
0.0165 **
Treat x Post (0.0079)
Control variables Yes Yes Yes Yes Yes
County FE No Yes Yes Yes No
Village FE Yes No No No Yes
Year FE Yes Yes Yes Yes Yes
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Constant

Observations
R-squared
Pseudo R?

0.2334 0.2765 *** 0.2765 ** 0.2696 *** 0.2119 ***
(0.0289) (0.0375) (0.0340) (0.0311) (0.0415)
4856 4856 4856 4856 3281
0.3096 0.2931 N/A 0.2921 0.3270
N/A N/A -0.199 N/A N/A

Notes: (1) ** and *** represent the significance level at 5% and 1%. (2) The values in parentheses are
clustered standard errors; those in Column (6) are clustered at the county level, while those in the
other columns are clustered at the village level. (3) Abbreviations: DID, difference-in-differences;
FLR, farmers’ livelihood resilience; COCLM, collective operating construction land marketization;
FE, fixed effects; N/A, not applicable.

4.4. Mechanism Test

As indicated by the theoretical analysis, COCLM can improve FLR through two
mechanisms: increasing farmers’ property income and promoting non-agricultural em-
ployment. Based on Equations (8) and (9), this study further conducts a mechanism anal-
ysis.

The mechanism test results are shown in Table 8. According to the results in Columns
(1) and (2), the coefficients of the effect of COCLM on property income and of property
income on FLR are both positive and significant at the 1% level. In addition, the coefficient
of COCLM on FLR is lower than that in the baseline regression, indicating that COCLM
significantly increases farmers’ property income. Furthermore, higher property income
provides farmers with additional financial resources, thereby strengthening their ability
to cope with risks and helping improve livelihood resilience [38]. Thus, hypothesis 2 is
supported. According to the results in Columns (3) and (4), the conclusions regarding the
coefficients of each variable are consistent with those in Columns (1) and (2), indicating
that COCLM can also significantly promote household members’ participation in non-
agricultural employment. Furthermore, a higher level of non-agricultural employment
means that farming households can obtain more labor income outside agriculture, thereby
reducing their dependence on a single source of agricultural income [44-46]. When facing
external shocks, households can still rely on non-agricultural income to maintain daily
expenditures, which helps strengthen their income stability and risk-coping capacity,
thereby improving livelihood resilience. Thus, hypothesis 3 is supported. A further com-
parison of the two pathways shows that the coefficient of COCLM declines more noticea-
bly after property income is included, whereas it changes relatively little after non-agri-
cultural employment is introduced. This suggests that property income may be a more
direct pathway through which COCLM affects FLR. Specifically, once land value-added
returns are effectively transferred to farm households, they can be quickly converted into
household economic reserves, thereby providing immediate material support for coping
with external shocks. By contrast, the non-agricultural employment opportunities created
by COCLM may not benefit all farmers. Differences in age, educational attainment, and
labor skills may constrain farmers’ participation in non-agricultural employment. In ad-
dition, the stability of newly created jobs may also affect the actual effectiveness of this
mechanism.

Table 8. Results of mechanism analysis.

Variables

0] 2 3 @

Farmers’ Property In-

Share of Household
FLR Non-Agricultural FLR

come Employment

COCLM

0.6845 *** 0.0117 *** 0.0465 *** 0.0145 ***
(0.2026) (0.0038) (0.0119) (0.0038)
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Farmers’ property income 0.0050 ™
(0.0005)
Share of household non-ag- 0.0138 ***
ricultural employment (0.0040)
Control variables Yes Yes Yes Yes
County FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Constant 3.1132°% 0.2608 *** 0.3168 *** 0.2727 ***
(1.8477) (0.0330) (0.1095) (0.0351)
Observations 4856 4856 4856 4856
R-squared 0.1812 0.3162 0.2463 0.2951

Notes: (1) * and *** represent the significance level at 10% and 1%. (2) Clustered standard errors at
the village level are reported in parentheses. (3) Abbreviations: FLR, farmers’ livelihood resilience;

COCLM, collective operating construction land marketization; FE, fixed effects.

4.5. Heterogeneity Analysis

Although the previous analysis verifies the positive effect of COCLM on FLR, exist-
ing studies have shown that FLR differs significantly across regions with different geo-
graphical locations, households with different economic foundations, and villages with
different governance capacities [38,39,51]. Based on this, this study first groups the sample
according to different locations within Jiangsu Province, and then by household total in-
come and village governance capacity to further examine the heterogeneous effects of
COCLM.

First, we divide Jiangsu into northern, central, and southern regions according to so-
cioeconomic development conditions to examine regional differences, and the results are
shown in Figure 2. COCLM significantly improves FLR in southern and central Jiangsu,
but this effect is not observed in northern Jiangsu. Two explanations can be drawn from
this result. On the one hand, because southern and central Jiangsu have experienced rela-
tively rapid economic development, their market systems and industrial foundations are
relatively well developed, resulting in stronger demand for COCL among market entities.
Therefore, COCLM can more easily attract external capital, and can transform the poten-
tial value of land into livelihood resources available to farmers through rural industrial
development, dividends from land returns, and expanded employment opportunities,
thereby improving FLR. On the other hand, northern Jiangsu has a relatively weak indus-
trial foundation and limited market demand, and even after COCL enters the market, the
region may still lack suitable investment projects and sufficient industrial capacity, mak-
ing it difficult to generate sustained land returns and adequate employment opportuni-
ties. Meanwhile, local farmers also have relatively low income and education levels, which
limits their ability to fully benefit from land policy reform, thereby weakening the actual
effect of COCLM.

Second, based on the median of total household income, we divide the sample into
low-income and high-income groups. The results in Figure 2 show that COCLM has a
significant positive effect on FLR in the high-income group, whereas this positive effect is
not significant in the low-income group. Although COCLM can increase FLR by increas-
ing household property income, its income-increasing effect is uneven across different
groups, mainly benefiting high-income groups rather than low-income groups. High-in-
come households generally have relatively sufficient economic reserves and stronger so-
cial network resources. Therefore, they can gain faster access to the employment oppor-
tunities created by COCLM. They can also afford the upfront transportation and training
costs required for non-agricultural employment, thereby improving their ability to con-
vert reform benefits into actual household gains. By contrast, low-income households face
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tighter financial constraints and more limited access to information. Even when COCLM
creates employment and business opportunities, they may be unable to afford the re-
quired upfront investment and therefore find it difficult to participate fully. This limits
their ability to benefit from land reform.

Given that the non-agricultural employment and skills training opportunities
brought by COCLM usually require certain upfront investments, such as transportation
and learning costs, this phenomenon may therefore be attributed to the greater financial
constraints faced by low-income groups, which limit their ability to benefit from land re-
form.
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Figure 2. Results of the heterogeneous analysis. Note: (1) N denotes the sample size. (2) The value
shown above the bar represents the regression coefficient of COCLM; robust standard errors are
presented in parentheses; *** p < 0.01. (3) Abbreviations: COCLM, collective operating construction
land marketization. (4) Data source: The 2020-2022 China Land Economic Survey (CLES) conducted
in Jiangsu Province.

Third, based on whether the village Party branch and village committee convene vil-
lagers’ representative meetings or villagers’ meetings on major issues such as environ-
mental improvement, land acquisition, and demolition, we divide the sample into low-
governance and high-governance groups. Figure 2 shows that, in the high-governance
group, the coefficient of the effect of COCLM on FLR is highly significant, whereas no
significant effect is observed in the low-governance group. This difference may be related
to the role of village governance in shaping how reform benefits are actually transmitted
to farmers. In villages with stronger governance, land marketization plans, benefit-distri-
bution arrangements, and project implementation are more likely to be discussed openly
and transparently through villagers’ meetings. Farmers also have more opportunities to
obtain relevant information, express their interests, and monitor the distribution of collec-
tive benefits. This helps improve the transparency of marketization decisions and benefit
distribution, allowing land value-added returns, information on non-agricultural employ-
ment opportunities, and other resources to reach farmers more smoothly. By contrast, in
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villages with weaker governance, farmers have relatively limited opportunities to partic-
ipate in and oversee public affairs. As a result, marketization benefits and development
opportunities may not fully reach ordinary farmers, thereby weakening the positive effect
of COCLM on FLR.

5. Conclusions and Policy Implications

Based on the framework of “capacity connotation”, this study measures FLR and
then uses the measurement results to systematically explore the effects, mechanisms, and
heterogeneous characteristics of COCLM on FLR. The main conclusions are as follows.

First, COCLM significantly improves FLR, but its effects vary in magnitude across
the three dimensions. Notably, information on business concepts and job demand brought
by COCLM enters villages in tangible forms, such as project construction and marketing
promotion. Even without actively acquiring relevant knowledge, farmers can gradually
update their understanding through daily exposure and adjust their production and em-
ployment choices accordingly. Because this effect acts directly on farmers’ cognition and
judgment, learning capacity is the first dimension to improve. Moreover, land returns and
employment income can be transformed into stable economic reserves only after under-
going returns distribution and household accumulation. Because the conversion of these
economic benefits requires a certain transmission process, the effect of COCLM on buffer
capacity is less immediate and ranks second among the three dimensions. By contrast,
decisions regarding marketization and the distribution of returns are still primarily orga-
nized and implemented by village collectives, while ordinary farmers’ actual participation
remains relatively limited. Against this background, farmers’ trust in collective organiza-
tions and their capacity for collective action must be gradually developed through long-
term cooperation with the collective. Consequently, COCLM has the weakest effect on
self-organization capacity. Furthermore, these differentiated effects across the dimensions
of FLR also provide a basis for understanding climate resilience. Climate-related disasters
are among the most frequent external shocks in rural areas. They can simultaneously dis-
rupt agricultural production and village public resources, meaning that the different di-
mensions of FLR jointly determine farmers’ capacity to cope with climate risks. Specifi-
cally, the strongest effect is observed for learning capacity. This suggests that timely access
to weather information, the acquisition of adaptive production technologies, and early
adjustments to planting and employment arrangements are prerequisites for reducing po-
tential losses. Learning capacity therefore plays a more fundamental role in climate resil-
ience. The effect on buffer capacity is the second strongest. This indicates that land returns
and employment income can provide financial support after climate shocks occur, helping
farmers maintain basic consumption and production inputs. Such support prevents short-
term production losses or income declines from developing into long-term livelihood dif-
ficulties. Therefore, buffer capacity serves as the second line of defense against climate
shocks. The weakest effect is observed for self-organization capacity. This suggests that
collective responses to climate shocks at the village level still depend on sustained im-
provements in farmers’ participation and grassroots governance.

Second, increasing property income and promoting non-agricultural employment
are the core mechanisms. Specifically, COCLM facilitates the realization of land value-
added returns, enabling farmers to obtain more property income through collective trans-
actions such as the lease and transfer of COCL. This, in turn, strengthens household eco-
nomic reserves. Meanwhile, by promoting rural industrial development and attracting
business entities, COCLM also creates more non-agricultural employment opportunities
for farmers. This helps optimize household income structures and ultimately strengthens
FLR. However, land returns received by village collectives do not necessarily benefit or-
dinary farmers, and newly created employment opportunities may not automatically
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reach all households. These factors determine whether the benefits of the reform can be
transformed into farmers’ long-term livelihood capacity. Therefore, whether COCLM can
promote inclusive rural development depends not only on increases in collective income
and employment opportunities, but also on whether low-income and low-skilled farmers
can equally share in land returns and gain equal access to newly created jobs.

Third, the positive effect of COCLM on FLR exhibits clear heterogeneity and is jointly
shaped by regional development conditions, household resource endowments, and vil-
lage governance levels. This effect is mainly observed in southern and central Jiangsu,
among high-income households, and in villages with higher governance levels. Specifi-
cally, the regional economic foundation and market demand determine whether land
value can be transformed into stable economic returns and employment opportunities.
Household economic conditions affect farmers” ability to bear the upfront costs of training
and job seeking. Village governance levels, in turn, shape information transparency, the
extent of farmers’ participation, and the pathways through which returns are transmitted.
Therefore, COCLM may not effectively improve FLR when local capacity to accommodate
industrial development is limited, household resources are constrained, or the foundation
of village governance is weak. Without targeted policies, the benefits of the reform may
even flow disproportionately to already advantaged regions and households. This could
perpetuate existing development gaps and undermine inclusive rural development.

Based on the above conclusions, this study proposes the following policy recommen-
dations.

First, supervision and implementation mechanisms for COCLM should be estab-
lished with the improvement of farmers’ livelihood capacities as the central objective.
When evaluating reform performance, county-level departments of natural resources and
agriculture and rural affairs should improve the evaluation indicators. Through regular
assessments, household follow-up visits, and feedback collection, they should incorporate
actual improvements in farmers’ access to information, economic reserves, and participa-
tion in village affairs into the evaluation framework. Reform performance should not be
measured solely by the area of COCL brought to market, transaction value, and the num-
ber of projects. In the specific implementation of COCLM, village committees and village
collective economic organizations should disclose project purposes, transaction methods,
and returns distribution plans before the land enters the market. They should also ensure
the participation of ordinary farmers in decision-making through villagers’ meetings or
meetings of members’ representatives. After project implementation, information on mar-
ketization returns, the use of funds, and dividend payments to collective members should
be disclosed in a timely manner. Continuous channels for information disclosure and
feedback should also be established. In villages facing high climate risks, part of the re-
tained collective returns could be allocated to a dedicated fund for agrometeorological
services, the promotion of adaptive technologies, and emergency assistance.

Second, the stable transmission of non-agricultural employment opportunities and
land value-added returns to low-income households should be strengthened. County-
level departments of agriculture and rural affairs, together with human resources and so-
cial security departments, should prioritize the identification of low-income and low-
skilled farmers and those with limited access to employment information. Policy instru-
ments such as vocational training subsidies, transportation subsidies, and targeted job re-
ferrals should be adopted. Employment service matching mechanisms should also be es-
tablished to reduce the upfront costs of farmers’ participation in non-agricultural employ-
ment. Meanwhile, the number of local workers employed, wage levels, and job duration
should be incorporated into the evaluation of COCLM projects. Farmers’ employment
outcomes should also be tracked regularly to prevent COCLM from generating only tem-
porary and low-quality jobs. On this basis, village collective economic organizations
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should clearly define the basic rules governing collective retention, distributions to mem-
bers, and public welfare expenditures. Land returns should be continuously transmitted
to farming households through member dividends, rental income, and shareholding co-
operation. When signing agreements with COCLM project operators, provisions on local
employment and skills training could also be included. These provisions can encourage
project operators to give priority to eligible local workers, thereby enabling employment
opportunities and land returns to be more steadily transformed into farmers’ long-term
livelihood capacity.

Third, differentiated reform strategies should be adopted according to regional eco-
nomic conditions, household income levels, and village governance capacity. County-
level governments should use policy instruments such as classified implementation, pro-
ject development, and infrastructure investment to appropriately determine reform pri-
orities for different regions and villages. First, in regions such as southern and central
Jiangsu, where the industrial foundation is stronger and markets are more mature, the
capacity of COCLM projects to stimulate industrial development should be strengthened.
The integration of COCLM with agricultural product processing, warehousing and logis-
tics, and rural service industries should also be promoted. In less developed regions such
as northern Jiangsu, priority should be given to improving infrastructure, cultivating busi-
ness entities, and reducing project implementation costs. Second, for low-income house-
holds, benefit protection mechanisms should be established, while skills training, social
security, and employment support should be strengthened. These measures can enhance
their ability to benefit from the reform and improve FLR, while preventing reform gains
from becoming excessively concentrated among high-income groups. Finally, in villages
with weaker governance capacity, institutional foundations such as villagers” meetings,
village affairs disclosure, and grassroots supervision should first be strengthened. This
can improve information transparency and decision-making efficiency and prevent gov-
ernance disorder from undermining the equitable transmission of reform benefits to farm-
ers. Furthermore, at the national and provincial levels, coordination should be strength-
ened between COCLM, regional revitalization policies, and the development of special
economic spaces such as special economic zones and industrial parks. Such areas can ex-
pand land demand, attract capital, and create employment opportunities, thereby
strengthening the positive effect of COCLM on FLR. However, they may also cause capital,
projects, and development opportunities to become further concentrated in regions with
more favorable locational conditions. Therefore, higher-level governments should in-
crease support for regions with weaker industrial foundations through policy instruments
such as fiscal transfer payments, preferential allocation of industrial projects, and cross-
regional benefit-sharing mechanisms. This would enable land reform and regional revi-
talization to improve efficiency while also advancing spatial justice.

6. Limitations

This study has several limitations. First, the research sample is drawn from Jiangsu
Province. Because Jiangsu has relatively high levels of marketization, a strong industrial
base, and comparatively well-developed grassroots governance, the conclusions and pol-
icy implications may provide useful references for regions with similar development con-
ditions, such as the Yangtze River Delta. However, caution is needed when generalizing
the conclusions to central and western China or to other regions with substantially differ-
ent institutional and economic conditions. Future research could use cross-provincial data
to conduct comparative analyses and further identify regional differences in the effects of
COCLM on FLR and the boundary conditions under which these effects apply. Second,
the core explanatory variable is constructed primarily based on whether COCLM has oc-
curred at the village level. It does not further distinguish among marketization scale,
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transaction methods, project types, or returns distribution models, nor can it accurately
capture the extent to which farmers participate in marketization decisions and share in
land returns. Finally, the 2020-2022 survey period is relatively short and may not fully
capture the long-term effects of COCLM, particularly because self-organization capacity
usually takes a longer time to develop. Future research could combine long-term tracking
data with detailed transaction information to further examine the long-term effects of dif-
ferent COCLM models on FLR.
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