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Abstract: In an agricultural society, the farmland is a major form of national wealth and an increase
in farmland holding is a sign of wealth accumulation; whereas in an industrial society, the question
of whether a rise in farmland holding also increases the wealth accumulation of farmers with the
possible choice of being migrant workers is worth theoretical discussion and empirically testing.
This article explores the issue of whether farmland tenancy affects household asset allocation in
a rapid industrialization period. Using a sample of China’s rural households with land contract
rights, we employed propensity score matching (PSM) with a difference-in-difference (DID) approach
to explore and estimate the impact of farmland tenancy on tenant household asset allocation and
test the mechanism of farmland tenancy affecting household asset allocation. Four conclusions are
drawn from our study. (1) There is a ‘herd effect’ in the household decision-making in participation
in the farmland rental market and the tenancy of farmland. (2) Household asset choice behavior is
adjusted in response to the farmland tenancy for the tenants, increasing the investment in durable
goods assets. (3) There is heterogeneity in the effects on asset allocation between tenant households
with different intensities in farmland tenancy, presenting relatively more substantial impacts on the
change of asset allocation for tenant households with high intensity in the farmland rental market.
The tenancy of farmland with high intensity has not only boosted tenants’ wealth accumulation
but has also increased the investment in agricultural assets and risky asset holdings (both incidence
and the share of risky financial assets), while the tenancy of farmland with low intensity has not.
Tenancy of farmland does not necessarily bring about an increase in the household’s agricultural
machinery investment, and only when the area of farmland tenancy reaches a certain scale threshold
will households increase their investment in agricultural machinery. (4) The tenancy of farmland has
had impact on household asset allocation through a substitution effect instead of an income effect.
In general, even though agriculture is not so profitable compared to industry in China, the wealth
effect of farmland holding remains significant. This study contributes to the research on household
asset allocation from the perspective of farm operation model transition caused by farmland market
participation, which helps enhance income and accumulate wealth of rural households in China as
well as other developing countries.

Keywords: farmland tenancy; farmland rental market; asset allocation; substitution effect; income effect

1. Introduction

The allocation of household assets is the basis for household income growth and wealth
accumulation. Asset allocation diversity directly affects household income and wealth
accumulation and the redistribution of social wealth via macroeconomic changes, such as
inflation and financial policies [1], which can exacerbate the inequality of household wealth
distribution and a downturn in social consumption [2–4]. Rural households, accounting for
36% of households in China, are critical in new development patterns and the realization
of shared prosperity. Research on rural household asset allocation issues will help promote
shared prosperity and enhance the essential role of consumption in the economy, building a
new dual-cycle development pattern and promoting high-quality economic development.
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As an essential element of agricultural production, land plays a vital role in production,
wealth, and social security, meaning land system reform in China profoundly affects the
rural economy and broader society [5]. The reform of the rural land system, such as the
separation of the ‘three rights of farmland’ and extending farmland contract periods, brings
the development of rural farmland to the market and achieves flexibility and marketization
in farmland allocation [6,7]. Households can adjust and optimize the allocation of farmland
and labor with capital to achieve Pareto improvement in family welfare by participating in
the farmland rental market [8–10]. Households participating in the farmland rental market
may switch employment in response to changes in resource allocation, causing changes
to the background risks confronted by households, which is the main driving force in
adjusting household consumption and investment portfolios [11,12].

The existing research on the influencing factors of household asset allocation mainly
focuses on micro factors and macro environmental factors affecting family asset selection or
allocation, such as the characteristics of individuals and households, household life cycles,
background risks and health status, and so forth, [13–21], along with financial constraints,
financial policies, and inflation [22–26]. There is little research on household asset selection
from the perspective of factor market change, and our research enriches the research on
household asset allocation by exploring the impact of participation in the farmland rental
market on household asset selection behavior, which also would provide evidence for
income growth and wealth accumulation in other developing countries.

In Section 2, we describe the evolution and characteristics of China’s farmland rental
market and household asset allocation. In Section 3, we develop a conceptual framework to
explain how the tenancy of farmland affects household asset allocation in theory. Section 4
provides a description of the data sources, and the empirical strategy and methodology em-
ployed. In Section 5, the empirical results are presented, and findings discussed. Section 6
offers our conclusions.

2. Evolution and Characteristics of China’s Farmland Rental Market and Household Assets

The emergence and development of the farmland market in China is driven by rural
land system reform. Since 1978, a ‘household responsibility system’ has had an influential
effect, marking the outset of de-collectivization of agricultural production in China. Few
households were engaged in farmland rental activities in the late 1980s and early 1990s
due to the existing rural land system [27,28]. The emergence of a farmland rental market in
China followed when the 15-year contractual period was extended to 30 years in 1998 [5,29],
and farmland rental activities subsequently expanded rapidly. According to a nationwide
study by the China National Statistical Bureau in 2001, 9.5% of households rent farmland.
The Rural Land Contracting Law, initiated in 2003, defines land tenure rights as property
rights and explicitly prohibits land redistribution of any form by village officials during
the 30-year term of the land contract granted to all farmers [29]. Chaotic land reallocations
due to demographic changes, land expropriation, and forced land transfers without proper
economic compensations are detrimental to farmers’ legitimate land tenure rights and
the development of farmland rental markets in rural China [30]. As of 2003, farmers
were entitled to transfer farmland use rights, leading to an increase in farmland rental
activities and, in return, the provision of more flexibility in farmland allocation in China.
Adjustment to farmland tenure rights also affects the labor allocation of rural households
and, more generally, their engagement in off-farm activities. This has made it possible to
lease farmland and enhance the supply of farmland, accelerating the development of the
farmland rental market. Since the initiation of the Rural Land Contracting Law reform
in 2003, a series of policy changes have been introduced, among which the 2009 land
reform featuring farmland certification and more flexible farmland rental has been the
most influential change. The land certification program in China aims to better secure
land tenure rights and further strengthen households’ perception of land tenure security,
making the circulation of land use rights more flexible by allowing farmers to customize
the leasing period with another party in the same local rental market. A household survey
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in six piloted provinces shows that this has contributed to a 3.9% increase in the proportion
of farmland leasing [31].

After the farmland certification initiative, the opaque ‘farmland use rights’ were
separated into two distinct entities: operation rights and the contract rights. This officially
acknowledged farmers’ rights to lease out an operation while preserving the contract rights
and profiting from subleasing farmland for the first time. Rural households can earn both
farmland rental income and earnings from off-farm employment with an institutional
design that aims to remove previous constraints on access to the farmland rental market.
This encourages both kinds of farmland rental activities—leasing of farmland and tenancy
of farmland. At the same time, some farmers are not affected by the land reform and still
operate their own farmland (i.e., being autarkic in the rental market). The aggregate effect of
the 2009 land reform on rental market participation is shown to be positive. A significantly
higher participation rate in the farmland rental market has been witnessed following the
land tenure reform and, as Figure 1 shows, farmland transfer activities were more active
in the period 2007–2017, and the transfer ratio of cultivated land in China reached its
peak in 2017, 37%. Initially the pace of development was relatively slow, accompanied
by the reform of China’s rural land system as shown in Figure 1. By 2020, according to
the Statistical Annual Report on China’s Rural Policy and Reform, 36% of cultivated land
had entered in the land rental market1, the total size of which amounts to 565 million mu
(approximately 37.64 million ha).

1 
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Figure 1. Farmland transfer activities in China from 2005 to 2020 3 
Source: China Rural Statistical Yearbook; China Rural Business Management Statistics Annual 4 
Report; Statistical Annual Report on China’s Rural Policy and Reform. 5 
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Figure 2. The share of household subcategory assets 8 
Source: Report on the Development of Household Finance in Rural China, 2014. 9 
Note: The shares of real estate, agricultural assets, business assets, vehicle assets, durable goods 10 
assets and land assets were the corresponding proportions in non-financial assets. Similarly, the 11 
shares of cash, deposits, lent-out money, social security accounts, and other financial assets were 12 
also the corresponding proportions in financial assets. 13 
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Figure 1. Farmland transfer activities in China from 2005 to 2020. Source: China Rural Statistical
Yearbook; China Rural Business Management Statistics Annual Report; Statistical Annual Report on
China’s Rural Policy and Reform.

Chinese households’ wealth consists of six forms of assets, namely financial assets, real
estate, movable properties and durable goods, productive and operational assets, and land.
Chinese household assets demonstrate the following features: a large proportion of real
estate, a single category of financial assets holdings, and a significant difference between
urban and rural areas (China Household Wealth Survey Report, 2019). In China, 93.03% of
households own one house, and the net real estate value of urban households accounted
for 71.35% of household wealth, while rural households accounted for only 52.28%. The
proportion of financial assets and non-financial assets in rural household total wealth were
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7.0% and 93.0% in 2013, respectively (Report on the Development of Household Finance in
Rural China, 2014). Moreover, land and housing assets made up the largest proportions
of non-financial assets, accounting for 57.0% and 18.9%, respectively, while vehicle and
durable goods assets accounted for the smallest, 3.0% and 2.8%, respectively, as shown in
Figure 2. Agricultural and business assets accounted for 6.3% and 12.0%, respectively.
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Figure 2. The share of household subcategory assets. 3 

Source: Report on the Development of Household Finance in Rural China, 2014. 4 
Note: The shares of real estate, agricultural assets, business assets, vehicle assets, durable goods 5 
assets and land assets were the corresponding proportions in non-financial assets. Similarly, the 6 
shares of cash, deposits, lent-out money, social security accounts, and other financial assets were 7 
also the corresponding proportions in financial assets. 8 
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Figure 2. The share of household subcategory assets. Source: Report on the Development of
Household Finance in Rural China, 2014. Note: The shares of real estate, agricultural assets, business
assets, vehicle assets, durable goods assets and land assets were the corresponding proportions in
non-financial assets. Similarly, the shares of cash, deposits, lent-out money, social security accounts,
and other financial assets were also the corresponding proportions in financial assets.

In addition, the financial assets of China’s households are mainly in form of cash and
deposits, accounting for nearly 90% of household financial assets (China Household Wealth
Survey Report, 2019). Compared with urban households, rural households have a higher
proportion of cash in hand, current deposits and fixed deposits, and rural households’
financial assets are more concentrated in low-risk and low-return deposits. As shown in
Figure 2, cash and deposits were the largest proportions of financial assets, accounting for
15.8% and 56.8% respectively, followed by lent-out money and social security accounts,
accounting for 13.9% and 11.7% respectively, while other financial assets such as stocks and
funds accounted for the smallest, 1.8%. Further, the aggregate household participation rate
in the stock market is only 8.8%, with urban households and rural households accounting
for 16.6% and 1.9%, respectively, showing the limited participation of rural households in
financial risk markets [26].

With the development of the farmland rental market, rural households can earn both
farmland rental income and wages from off-farm employment by having access to the
farmland rental market, which encourages both kinds of farmland rental activities—leasing
and tenancy of land2. Household asset allocation behavior may adjust with changes in
agricultural production driven by farmland rental activities, making household access to
the farmland rental market display different asset allocation characteristics.

3. Theoretical Analysis

The development of the farmland rental market has helped realize the flexibility of
farmland factor allocation, heralding a moderate scale of agricultural production and
deepening the professional division of labor [32–34]. Changes in agricultural production
modes are essentially alterations in the allocation of human capital and financial capital
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related to land allocation [9,28,35–37]. Households make decisions on whether to partic-
ipate in the farmland rental market and how to participate based on their endowments,
such as labor, capital, land and skill [8,9,34,38], to pursue the achievement of Pareto im-
provement in household welfare, which causes the household adjust resource allocation
for higher efficiency to respond [28,39–41]. Research shows that households adjust their
portfolio holdings when switching jobs, motivated by hedging risk due to income volatil-
ity [11,12,19,42,43]. On the one hand, participation in the farmland rental market has helped
achieve Pareto improvement in welfare, resulting in relaxed budget constraints on con-
sumption and investment for households and directly affecting households’ asset selection
behavior. This is referred to as the income effects of farmland rental market participation
on household asset allocation. On the other hand, participation in the farmland rental
market directly determines changes in household production activities and labor employ-
ment, inducing investment behaviors to alter. This is referred to as the direct substitution
investment effect of farmland rental market participation on household asset allocation.
Risk exposure of households has also changed with the land rental market participation,
impacting asset choice behavior based on the demand for precautionary savings, liquidity
needs, and risk allocation [44]; that is, there has been an indirect substitution effect of
farmland rental market participation on household asset selection.

3.1. The Income Effect of Farmland Tenancy on Household Asset Allocation

Theoretically, tenancy farmland aims to improve the efficiency of resource allocation
for households to participate in the farmland market and change the resource allocation to
achieve Pareto improvement in welfare, without which households would not be motivated
to participate. In other words, only when the returns from farmland rental participation
from agricultural production is equal to or exceeds the sum of the opportunity cost of off-
farm employment and farmland rent income will households participate in the farmland
rental market and rent in farmland [8].

The income of the farmland tenancy household participants is given as

π1 = Wn f armLn f arm + (Landown + Landin)
(

PYcrop − C − lW f arm

)
− Landinrland (1)

where Wn f arm and Ln f arm are the returns of off-farm employment and the number of
laborers in off-farm employment respectively, and Landown and Landin are the amounts
of farmland owned by households and rented from others respectively. We assumed that
households grew only one crop in the agricultural production under which the crop output
per unit of land is Ycrop, and the crop’s market price is P. The labor needs per unit of land
are l, and the cost of other materials needed per unit of land is C, except for labor. W f arm is
the average wage of agricultural labor employed in the village; rland is the rental price of a
unit of farmland.

The labor endowment of households is given as

Ltotal = L f arm + Ln f arm (2)

(Landown + Landin)l = Lfarm + Lemp (3)

where L f arm and Ln f arm are the numbers of agricultural labor and off-farm employment
labor in households, respectively. The household makes the optimal labor allocation
decisions between agriculture and off-farm for the whole household’s benefit under the
constraint of labor endowment in Equation (2).

The labor required for agricultural production is from labor endowment owned
by households or hired labor from the labor market at the price of W f arm, as shown in
Equation (3). The amount of hired labor from the labor market is Lemp.
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Bringing Equation (2) and Equation (3) into Equation (1), and taking the derivative for
Landin, under the first-order condition, ∂π1/∂Landin = 0, the equilibrium is given as

PYcrop − C − lW f arm − rland = lWn f arm (4)

At this time, the household has achieved income maximization. It can be drawn from
Equation (4) that when the net agricultural income (total revenue minus total cost) per unit
of farmland is equal to the off-farm employment wage of the labor required to be invested
in the unit of farmland, the farmland tenancy-in for households reaches equilibrium.

Households participating in the farmland rental market can achieve welfare improve-
ments such as increased income and poverty reduction [29,45–49], owing to the adjustment
of allocation of resources, such as human capital, land, and capital. Income is closely related
to the budget constraint boundary of household saving, consumption, and investment.
Changes in household income can lead to an alteration in saving, consumption, and in-
vestment behavior, under which asset choice behavior also alters. An increase in income
helps raise the marginal propensity to consume and promotes household participation in
the allocation of risky assets [13,16,21,25,43]. Furthermore, income volatility resulting from
agriculture production issues with weather and market risks after the tenancy of farmland
will also increase households’ willingness to save and reduce the households’ allocation to
risky assets [12,15,18,19,42,50,51].

According to classical asset selection theory, the utility of households U(Ct) is given as

U(Ct) =

(
− 1

γ

)
·exp(−γCt) (5)

where γ is risk aversion, and the consumption in period t is Ct. The household pursues the
utility maximization in the whole life cycle T, shown as

MAX

[
E

(
T−1

∑
t=0

(1 + θ)−tU(Ct)

)]
(6)

where θ is the discount factor, and the expected value of households is E(·). t represents
different periods. The asset allocation behavior of households is subject to the following
constraints

At+1 = (At + It − Ct)
[(

1 + rp
)
w +

(
1 + r f

)
(1 − w)

]
(7)

where At and At+1 are the wealth of the households in periods t and t + 1, respectively,
and household income in period t is It. w is the proportion of wealth invested in risk-free
assets. rp and r f are the return of the risky asset and safe assets, respectively, assuming that
there is only one kind of risky asset and safe asset. Household income changes from It to
It + ∆It after participating in the land rental market. ∆It is the change of household income
due to adjustment of resource allocation. Therefore, the constraints of asset choice faced by
households participating in the farmland rental market, participants, are given as

At+1 = (At + It + ∆It − Ct)
[(

1 + rp
)
w +

(
1 + r f

)
(1 − w)

]
(8)

In this case, households adjust their saving and investing behavior following the
constraints’ change, constituting an income effect of farmland tenancy on household asset
allocation.

3.2. The Substitution Effect of the Tenancy of Farmland on Household Asset Allocation

Participation in the farmland rental market results in an alteration to the running scale
through the farmland tenancy, not only elevating the efficiency of existing agricultural
machines and equipment but also incentivising households to increase extra investment
in agriculture [28,39,48,52,53] to control per hectare machinery services expenditure and
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timeline costs based on seasonal characteristics of agricultural production. Whether to rent
farmland makes asset choice behavior different between tenants and autarkic farmers not
participating in the farmland rental market, referred to as the direct substitution effect of
farmland tenancy on household asset allocation.

In addition, risk exposure also changes with a switch to production behavior and
income owing to whether to enter the farmland rental market and rent farmland. Generally,
households will work more, save more, and adjust their portfolio to cope with any risk
exposure caused by income volatility and variation in background risk [11,12,54]. There
are three types of precautionary motives directly relevant to an agent’s demand for holding
assets: the precautionary saving motive, the desire to moderate total risk exposure, and
the precautionary demand for liquidity [44]. These play an essential role in the impact
of farmland tenancy on household asset allocation. On one hand, increased volatility in
income growth caused by the tenancy of farmland will increase households’ background
risk exposure, leading to an increase in households’ demand for precautionary savings and
liquid assets, subsequently crowding out the allocation of other assets to keep households’
risk levels manageable. On the other hand, there is also an incentive to simultaneously
hedge income risk in asset allocation for farmland tenants, eliminating the insurable
part of income risk by holding some risky assets to reduce the impact of uncertainty on
household consumption and wealth. Generally, farmland rental households will face
more significant industrial and natural risks as the scale of production expands, leading
to an increase in household background risk due to constant macroeconomic fluctuations.
The impact of these changes in risk exposure on household asset allocation owing to the
tenancy of farmland is the indirect substitution effect of the farmland tenancy on household
asset allocation.

In summary, the mechanism affecting farmland rental market participating households’
asset allocation in this paper is shown in Figure 3. Based on the analysis above, the model
yields the following predictions.
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Figure 3. Mechanism of farmland rental market participation affecting household asset allocation.

Hypothesis 1 (H1): The tenancy of farmland affects household asset allocation through income
effect derived from welfare improvements.

Hypothesis 2 (H2): The tenancy of farmland affects household asset allocation through direct
substitution effect of farmland rental market participation.
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Hypothesis 3 (H3): The tenancy of farmland affects household asset allocation through indirect
substitution effect of farmland rental market participation.

4. Methodology and Data
4.1. Methodology

Whether a household participates in the farmland rental market is an obvious ‘self-
selection’ behavior. Based on Rubin’s causal inference theory, we employed the propensity
score matching with a difference-in-difference" (PSM-DID) approach to evaluate the effect
of the tenancy of farmland on household asset allocation on the consideration that selection
bias and the endogeneity of observable and unobservable confounding factors may affect
the results, such as personal preference and cognitive discrimination which may or may
not vary over time.

The key to PSM-DID is to look for non-participants for each participant with similar
characteristics except for participation in the land rental market. In this paper, we employ
a binary logit model to calculate propensity scores for the tenancy of farmland when
controlling the characteristics of the head and the whole household, macroeconomics, and
factor markets in the region. The logit model for estimating propensity score matching is
given as

Proit = β0 + β1headi,t−1 + β2housei,t−1 + β3enviri,t−1 + εi (9)

where Proit is the probability of participating in the farmland rental market and the tenancy
of farmland for household i in period t. The vectors headi,t−1 and housei,t−1 are the head
characteristics and the whole household characteristics for household i in period t − 1,
respectively. enviri,t−1 is the vector of macroeconomics and factor markets where household
i is located in period t − 1. εi is the random error. β0, β1, β2 and β3 are parameters to
be estimated.

The effect of the farmland tenancy on household asset allocation employing PSM-DID,
ATT, is given as

ATT =
1

N1
∑

i:Di=1

(Yit − Yit−1)− ∑
j:Dj=1

w(i, j)
(
Yjt − Yjt−1

) (10)

where Di indicates whether a household i has rented farmland, 1 represents the participant
participating in the farmland rental market and the tenancy of farmland; 0 otherwise. N1
represents the number of participants. Yit and Yit−1 are the household asset allocation vari-
ables for the household i in the period t and t − 1, respectively. w(i, j) is the corresponding
weight of a matched pair, (i, j), that a participant matches with a non-participant when
controlling the variables affecting the decision to enter the farmland rental market.

4.2. Data Source

The data in this research comes from the two annual surveys of the China Household
Finance Survey (CHFS) conducted in 2013 and 2015 and considers the rapid evolution of
China’s farmland rental market during the period between 2007 and 2017. CHFS samples
are distributed in 29 provinces in China and conducted every two years, represented at the
national and regional levels in our research. We imposed several restrictions for households
included in our analysis. First, we selected only households in both years of the survey in
rural areas, deleting households in urban areas. Second, due to the separation of ownership
that belongs to the collective or state, the contractual rights, and the management rights of
farmland in China’s current land system, the households involved in the farmland rental
market included two types: one was households that did not have the contractual right
but could rent farmland to carry out agricultural production; the other was households
that enjoyed the contractual right of land, meaning the household could lease out or rent
in farmland or not even participate in the farmland rental market and only carry out self-
sufficient agricultural production on their own contracted farmland. Only the latter was
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considered in our research sample to control for household heterogeneity as far as possible.
Third, the samples used for analysis only retained households possessing the contractual
right of farmland in rural areas that neither participated in the farmland rental market nor
rented farmland in 2013. This provided a two-period balanced panel data representing
3650 households. In our analysis, the households that did not participate in the farmland
rental market in 2013 but participated in the tenancy of farmland in 2015 were regarded as
participants, accounting for 12% of the cohort analyzed. Simultaneously, households that
did not participate in the farmland rental market in 2013 and 2015 were the control group
in our analysis.

4.3. Variables Description
4.3.1. Dependent Variable

The dependent variable this research focused on was household asset allocation, which
involved two dimensions: (1) whether a household participated in investment for a specific
category of assets; and (2) the participation depth of households investing in that category
of assets [14,18]. The former was represented by creating a dummy, 1 representing if a
household had participated in the investment of a category of assets, otherwise shown to
be 0. The latter was measured by the amount or proportion of household holdings for a
certain category of assets [11,15,18,55,56].

This study followed the conventional categorizations of assets used in the literature.
The total assets comprised two components—financial and non-financial assets [56]. The
non-financial assets referred to current values of real estate (ownership of home residence,
special agricultural equipment, vehicle and consumer durables, and other properties) and
business assets (ownership of business, professional practices). For the financial assets
we adopted a three-way classification scheme which included safe assets (checking and
saving accounts, government saving bonds3), risky assets4 (stock, money market funds,
mutual funds, and private loans to other households) and social security accounts (pension
and annuity funds, medical insurance, and housing funds). In addition to the amounts
of various assets we further explored the tenancy of farmland on (1) the accumulation of
household wealth, (2) the amount of non-financial assets and subcategory assets within
non-financial assets, (3) the share of financial assets within assets, (4) the share of risky
assets and safe assets within financial assets respectively, and (5) the incidence of risky
asset holdings. The definition and description of households’ various assets are shown in
Table 1.

Table 1. Definition and description of variables.

Variables Definition and of Variables 2013
Mean

2015
Mean

Total assets Total present value of financial assets and non-financial assets owned
by households (CNY 10,000 a) 25.3768 27.1686

Non-financial assets
Total present value of non-financial assets owned by households, such
as agricultural equipment, vehicles, consumer durables, housing,
business and other nonfinancial assets (CNY 10,000 a)

23.2196 25.1524

Agricultural assets Total present value of the agricultural special equipment owned by
households (CNY 10,000 a) 0.1607 0.2476

Vehicle assets Total present value of vehicles owned by households, such as bus and
car (CNY 10,000 a) 0.9212 1.1511

Durable goods assets Total present value of consumer durables owned by households, such
as TV, refrigerator and washing machine (CNY 10,000 a) 0.7031 0.9161

Housing assets Total present value of residential houses and commercial houses
owned by households (CNY 10,000 a) 12.7032 16.5975

Business and others assets Total present value of business assets and others non-financial assets
owned by households (CNY 10,000 a) 0.2045 1.0397
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Table 1. Cont.

Variables Definition and of Variables 2013
Mean

2015
Mean

Share of financial assets Share of financial assets within assets (%) 0.1273 0.0941
Incidence of risky asset

holdings Whether the household have hold risky financial assets (1 = yes; 0 = no) 0.0843 0.1034

Share of risky assets Share of risky assets within the financial assets (%) 0.1454 0.1642
Share of safe assets Share of safe assets within the financial assets (%) 0.5504 0.7270

Farmland tenancy Whether the household have participated in the farmland rental
market and rent in farmland (1 = yes; 0 = no) 0 0.1175

Head age

The age of head of household is divided into six groups and five
dummies are created, under 30 years old, 30~40 years old, 40~50 years
old, 50~60 years old, 60~70 years old, and over 70 years old. When the
head age is within the interval, the corresponding dummy is 1,
otherwise it is 0. the group under the age of 30 is used as the
benchmark.

– –

Head age 30~40 The age of head of household is between 30 years and 40 years, and
includes 40 years (1 = Yes; 0 = No) 0.0923 0.0695

Head age 40~50 The age of head of household is between 40 years and 50 years, and
includes 50 years (1 = Yes; 0 = No) 0.2792 0.2374

Head age 50~60 The age of head of household is between 50 years and 60 years, and
includes 60 years (1 = Yes; 0 = No) 0.2797 0.2839

Head age 60~70 The age of head of household is between 60 years and 70 years, and
includes 70 years (1 = Yes; 0 = No) 0.2426 0.2810

Head age above the age of 70 The age of head of household is above 70 years (1 = Yes; 0 = No) 0.0881 0.1148
Head gender The gender of head of household (1 = male; 0 = female) 0.8993 0.890

Head marriage Marital status of the head of household (1 =married, cohabitation and
separation; 0 = no) 0.9189 0.9117

Head education
The education attained of head of household, 1~4 indicating never
attended school, primary and junior high school, high school, college
and above, respectively

1.9960 1.9941

Head farming Whether the head of household has been farming (1 = yes; 0 = no) 0.7012 0.6003

Wealth The total net wealth owned by the household, that is, the difference
between the total assets and liabilities (CNY 10,000 a) 23.3990 25.1111

Wealth squared The square of the net wealth owned by the household 2651.52 2376.13
Laborers Number of household laborers aged between 18 and 60 years 2.5845 2.3055
Children Number of children under the age of 16 0.7467 0.7655

Farmland asset b Total present value of contractual farmland owned by households
(CNY 10,000 a) 1.3642 1.0960

Non-farm income b Per capita non-farm employment income of households (CNY 10,000 a) 0.2356 0.2619
Business Whether the household have been running business (1 = yes; 0 = no) 0.0794 0.0977

Risk aversion
Household’s level of risk aversion, 1~5 representing risk aversion from
low to high, measured by the inquiry which investment project the
household is more willing to choose if a funds is used for investment

1.8138 1.4821

Financial literacy Financial literacy levels of household head, 1~3 representing financial
literacy from low to high 1.8001 1.7185

Urban income b Per capita urban income of the province in the then year (CNY 10,000 a) 1.2203 1.3392
Rent-in rate Proportion of households rent-in land in the sample area 0.1374 0.2548

Rent-out rate Proportion of households rent-out land in the sample area 0.1440 0.3096

Note: a USD 1 = CNY 6.2284 in 2015. b Indicates that the logarithm of the original data is used.

4.3.2. Core Explanatory Variable

In general, participants’ behavior in the farmland rental market involves two types:
their tenancy of farmland from other households and the leasing of their own contractual
land. This study does not cover both kinds of market behaviors, focusing only on the effect
of farmland tenancy behavior specifically. Therefore, participation in the farmland rental
market and the tenancy of farmland was measured by creating a dummy, 1 for participants
as tenants and 0 for otherwise. In the benchmarking, intensity in the tenancy of farmland
was not considered, and the heterogeneity between households with different intensities
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in the tenancy of farmland was ignored. To this end, we divided the participants, tenants,
into two groups by the average area of rented farmland—a low intensity group and a large
intensity group—to further explore the heterogeneous influence of farmland tenancy on
household asset allocation.

4.3.3. Control Variables

There are many factors that can affect household asset allocation behavior besides
farmland rental activities, such as household head, household characteristics, and factor
market. Some variables were controlled in this article by referring to the conventional
literature [11,13,29,38,45,46,56,57].

First, the demographic characteristics of the household including age, gender, mar-
riage, education, and health status will affect the choice and allocation of household
assets [13,14,18,58]. We used age, gender, marriage, and education of the household head
to identify demographics. In order to better describe the possible nonlinear effect of age on
the results, the age of the head was measured by a series of dummies, seen in Table 1.

Second, the overall economic characteristics of the household, such as risk aversion,
financial literacy, household wealth and income, and background risk, are closely related to
its consumption and investment behavior [11,13–16,18,19,42]. Therefore, we also controlled
those confounding factors in our analysis as far as possible. Apart from this, household
endowment such as labor and land and off-farm employment opportunities not only
directly affect whether a household participates in the farmland rental market but also
indirectly affects agricultural investment [28,40,45,59–61]. We used the value of owned
contractual right farmland, the number of laborers, whether to run a business, and the per
capita non-agricultural income to represent the endowment characteristics and off-farm
employment opportunities of households, respectively. In addition, the quadratic term
of household wealth was put into the model to capture the possible nonlinear effects of
wealth on the results [18]. The detailed definitions of the variables are shown in Table 1.

Finally, household asset allocation behavior, as an economic behavior, is also changed
following macroeconomic changes via the variation of economic expectations, budget
constraints and background risks such as policies, finance, institutions, and factor mar-
ket [12,20,22,23,25,62]. In this study, urban per capita wages and the area’s incidence of land
circulation represented factor market characteristics. The detailed definitions of variables
are shown in Table 1.

5. Results and Discussion
5.1. Descriptive Statistics of the Research Variables

Among all the tenants, the average area of farmland rented by households was
9.98 mu5, and the standard deviation was 24.30 mu, indicating that the intensity of partici-
pating in the farmland rental market varied significantly among participants. Moreover,
329 households rented in farmland less than the average area of farmland tenancy, account-
ing for 76.7% of all the treated group households.

Tables 1 and 2 show the descriptive statistics of household assets in the study. For
the overall households, all non-financial assets holdings and total assets increased in 2015,
compared with those in 2013. However, the share of financial assets in 2015 decreased. In
addition, the incidence of risk asset holdings, share of risky assets and safe assets increased
in 2015, compared with those in 2013.

From the perspective of the treated group (tenants), the household total assets were
CNY 230,761 (23.0761) and CNY 291,664 (29.1664) between ex-ante and ex-post. Relatively,
they were CNY 253,474 and CNY 261,899 for non-tenants, respectively. The change of total
assets was significantly distinguished between tenants and non-tenants at a level of p < 0.01,
demonstrating that the total assets of farmland tenancy households increases more than
those of non-tenants. In terms of the non-financial assets, they all increased after renting
farmland, and the changes between tenants and non-tenants differed significantly at a level
of p < 0.05, indicating that the farmland tenancy made households increase investment
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in non-financial assets and obviously influenced the adjustment of the structure of non-
financial asset holdings. Specifically, the tenants increased their holdings of agricultural
assets, vehicle assets, durable goods assets, housing assets, and business and other non-
financial assets compared with non-tenants, among which the largest increase was in
housing assets and the smallest increase was in durable goods assets. As for financial assets,
the proportions of financial assets in total assets were 13.20% and 9.93% between ex-ante
and ex-post for tenants, and they were 12.65% and 9.05% for non-tenants, respectively.
There was no difference in change in share of financial assets in total assets. However, the
share of risky assets in financial assets were 3.86% and 6.23% before and after the farmland
tenancy for tenants, and the change was significantly greater than that of non-tenants
at a level of p <0.05, which illustrates that farmland tenancy may have influenced the
adjustment of financial assets allocation. In addition, there was no significant change in the
share of safe financial assets holdings and incidences of risky assets between the tenants
and non-tenants.

Table 2. Descriptive statistics of household assets before and after participating in the farmland
rental market.

Variables

Control Group A
(Non-Participants/Non-Tenants)

Treated Group B
(Participants/Tenants) Difference in Mean

(B2−B1) − (A2−A1)
Ex-Ante A1 Ex-Post A2 Ex-Ante B1 Ex-Post B2

Mean Mean Mean Mean Mean t-Value

Total assets 25.3474 26.1899 23.0761 29.1664 5.2478 *** 3.2083
Non-financial assets 23.2533 24.2916 21.1453 27.0075 1.6125 *** 2.9916
Agricultural assets 0.1564 0.2366 0.2961 0.4866 0.1103 ** 2.0992

Vehicle assets 0.9240 1.0459 0.8393 1.7000 0.7388 *** 3.3206
Durable goods assets 0.5438 0.6908 0.5074 0.7610 0.1067 *** 2.9135

Housing assets 12.4798 15.9908 10.5937 16.4176 2.3129 ** 2.0839
Business and others assets 0.6196 1.1904 0.1414 2.2889 1.5766 *** 3.2967

Share of financial assets 0.1265 0.0905 0.1320 0.0993 0.0032 0.4435
Incidence of risky asset holdings 0.0807 0.0944 0.0979 0.1235 0.012 0.9625

Share of risky assets 0.0309 0.0406 0.0386 0.0623 0.0135 ** 2.0987
Share of safe assets 0.05631 0.7311 0.5396 0.7204 0.0145 0.8064

Note: *** and ** indicate significance levels of 1 and 5%, respectively.

Through the statistical analysis it can be found that there was a significant difference
in changes to household asset allocation behavior between the tenants and non-tenants.
Whether the difference in adjustment of asset allocation was due to the behavior of house-
hold participation in the farmland rental market requires further verification and examina-
tion with a causal inference approach.

5.2. Propensity Score Matching Procedure

Table 3 shows the result of the logit model of factors that affect tenancy of farmland
decisions with Equation (9). The following features about households’ farmland tenancy
behavior have been presented.

First, age and education levels were critical factors affecting farmland tenancy deci-
sions made by households. In general, younger laborers had more agricultural and off-farm
employment opportunities, resulting in the flow of farming laborers into non-agricultural
industries. However, as age increased, the non-agricultural employment opportunities
rural laborers had also decreased and the possibility of engaging in agricultural production
increased simultaneously. Since agricultural production is a labor-intensive industry, older
laborers were also less likely to engage in agricultural production. As shown in Table 3,
households whose heads were above the age of 60 restrained themselves from the tenancy
of farmland significantly at p < 0.05, which is consistent with the current agricultural pro-
duction reality in China. Further, households that attained higher education levels showed
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significantly less will to rent farmland at p < 0.05, with more opportunities to choose be-
tween agriculture and off-farm employment available. These findings are consistent with
prior research on China’s land market participation [38,41,45,46,63].

Table 3. Estimation results of the logit model of farmland tenancy participation decisions.

Variables Estimated Coefficients S.E.

Head age 30~40 −0.6707 * 0.3889
Head age 40~50 −0.4682 0.3616
Head age 50~60 −0.5910 0.3633
Head age 60~70 −0.7895 ** 0.3702

Head age above the age of 70 −0.8173 ** 0.4099
Head gender 0.2035 0.1947

Head marriage 0.4609 * 0.2410
Head education −0.2964 ** 0.1153
Head farming 0.5459 *** 0.1410

Wealth −0.0025 0.0024
Wealth squared 0.0000 0.0000

Labors 0.0699 * 0.0493
Children 0.0569 0.0615

Farmland asset a −0.0385 0.0491
Non-farm income a −0.1016 0.1876

Business −0.2876 0.2261
Risk aversion 0.0058 0.0445

Financial literacy 0.0316 0.0471
Urban income a −0.2912 0.5240

Rent-in rate 1.2187 ** 0.4833
Rent-out rate 0.1735 0.4021

Constant −1.8597 ** 0.8260
Observations 3650
Prob > chi2 0.0000
Pseudo R2 0.0250

Note: a Indicates that the logarithm of the original data is used in the propensity score matching process in order
to eliminate possible heteroscedasticity. ***, **, and * indicate significance levels of 1, 5, and 10%, respectively.

Second, there was path dependence in the choice of production and operation modes
for households. As shown in Table 3, households whose heads had been engaged in farming
were significantly more likely to rent farmland in comparison with households whose heads
had not farmed at p < 0.01, indicating that path dependency in the choice of production and
operation modes for households existed. In addition, the labor-intensive nature of agricul-
ture also determined that households with large labor endowments tended to rent farmland
significantly at p < 0.1, which is also consistent with previous research [38,41,46,63].

Third, there was a significant ‘herd effect’ in household’s decision-making regarding
participation in the farmland rental market and the tenancy of farmland at p < 0.05. On
the one hand, the incidence of farmland tenancy in the area where households were located
contributed to the development of the farmland rental market, which is convenient for the
households with participation willingness. On the other hand, the decisions to enter the
farmland rental market were influenced by other households having entered the market
via conformity, which can be indicated from the coefficients of the tenancy-in rate in Table 3,
consistent with the results of Yan and Huo (2016).

Off-farm employment opportunities embedded in the macroeconomic environment
were key factors for household participation in the tenancy of farmland, although not
significant in our results statistically. The adjustment of the allocation of farmland resources
was accompanied by changes in the rural labor force in China. Off-farm employment
opportunities and increased non-agricultural wages were the fundamental reasons for
households to participate in farmland rental activities [28,38,41,45,64]. Previous research
illustrates that households with high off-farm employment opportunities and abilities,
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measured by non-farm income, are less likely to enter the farmland market and rent in
farmland [38,41,45,64].

The PSM-DID approach works on the condition that the basic premises of overlap
assumption and the conditional parallel trend hypothesis are satisfied. For the PSM-DID
approach with two-period panel data, the conditional parallel trend hypothesis means
that it is necessary to ensure the same distribution of covariates used for propensity score
matching between the treated group and the control group before treatment, which is called
the data balancing test.

The overlap assumption, called the matching assumption, is that there must be consid-
erable overlap in the propensity score between treated and control groups. Figure 4 shows
the result of the common hypothesis test using a kernel function to match treated group
individuals with control group individuals. The propensity score employing the logit
model Equation (9) is overlapped between the treated group and control group, indicating
that there is only a tiny sample lost when performing propensity score matching. This
suggests that the sample matching quality is sound and the common support hypothesis
has been satisfied.
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Table 4 shows the results of the data balancing test. After matching, the pseudo
becomes lower, and the LR statistic of the model for the joint significance test of the
covariates is not significant compared to the ex-ante. Meanwhile, the standardized bias of
covariates used for the propensity score matching is reduced to less than 10%, and the mean
bias is also lower than 20% after matching. Further, most t-tests of covariates of both the
participants and non-participants do not reject the null hypothesis that there is no significant
difference in both after matching, indicating that there is only a systematic difference in
the distribution of covariates after matching, suggesting that the bias caused by sample
self-selection between the treatment group and the control group is effectively eliminated
by using the matching approach. That is, after matching, the covariates of the treated
group and the control group have the same distribution. The slight differences between
the two groups are based only on the different performances of an individual. There is no
systematic difference between the two groups statistically, meaning the treated group and
control group samples are considered to be from the same sample before treatment; thus,
the balanced hypothesis is also satisfied [65–68]. The balanced hypothesis being satisfied
ensures that the counterfactuals constructed in this study are reasonable.
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Table 4. Quality of the matching procedure.

Variables
Unmatched Mean Matched Mean

Participants Non-
Participants

Bias
(%)

t-Test:
p Value Participants Non-

Participants
Bias
(%)

t-Test:
p Value

Head age 30~40 0.0863 0.0969 −3.7 0.481 0.0863 0.0943 −2.8 0.680
Head age 40~50 0.3170 0.2811 7.9 0.121 0.3170 0.2882 6.3 0.358
Head age 50~60 0.2914 0.2826 1.9 0.705 0.2914 0.2897 0.4 0.957
Head age 60~70 0.2192 0.2410 −5.2 0.318 0.2192 0.2373 −4.3 0.527

Head age above the age of 70 0.0629 0.0804 −6.8 0.205 0.0629 0.0731 −3.9 0.554
Head gender 0.9161 0.8966 6.7 0.208 0.9161 0.9059 3.5 0.600

Head marriage 0.9511 0.9168 13.8 0.014 0.9511 0.9351 6.4 0.313
Head education 1.9464 2.0059 −11.8 0.025 1.9464 1.9883 −8.3 0.214
Head farming 0.8159 0.7019 26.9 0.000 0.8159 0.7570 13.9 0.036

Wealth 21.058 23.412 −4.9 0.326 21.058 21.552 −1.0 0.874
Wealth squared 2979 2675.7 0.9 0.840 2979 2058.8 2.7 0.676

Laborers 2.7762 2.5932 14.8 0.004 2.7762 2.6670 8.8 0.192
Children 0.8345 0.7553 7.5 0.119 0.8345 0.7712 6.0 0.384

Farmland asset a 1.2891 1.3722 −7.1 0.185 1.2891 1.3451 −4.8 0.482
Non-farm income a 0.2128 0.2324 −6.0 0.248 0.2128 0.2243 −3.5 0.601

Business 0.0559 0.0780 −8.8 0.105 0.0559 0.0678 −4.7 0.472
Risk aversion 1.8298 1.8155 1.2 0.815 1.8298 1.8151 1.2 0.856

Financial literacy 1.8322 1.8009 2.8 0.584 1.8322 1.8093 2.0 0.768
Urban income a 1.2056 1.2187 −12.5 0.021 1.2056 1.2136 −7.7 0.250

Rent-in rate 0.1515 0.1335 16.5 0.001 0.1515 0.1345 15.6 0.020
Rent-out rate 0.1446 0.1381 4.7 0.347 0.1446 0.137 5.5 0.419

sample Pseudo R2 LR chi2 p > chi2 Mean Bias

Unmatched 0.025 65.50 0.000 8.2
Matched 0.016 19.52 0.552 5.4

Note: a Indicates that the logarithm of the original data is used in the propensity score matching process in order
to eliminate possible heteroscedasticity.

5.3. The Impacts of Farmland Tenancy on Household Asset Allocation

Different matching methods were used to ensure the robustness of research results. All
results in Table 5 were obtained using bootstrap sampling of 500 replications. Among them,
columns 2–3 indicate the results of adopting PSM-DID with kernel regression matching, and
columns 4–5 show the results of adopting PSM-DID with local linear regression matching.
Table 5 presents the effects of participation in the land rental market on household wealth
and asset allocation.

Table 5. Results of land rental market participation on asset allocation of tenant households.

Dependent Variable Yi
PSM-DID with KM a PSM-DID with LLRM b

Difference ∆Yi S.E. c Difference ∆Yi S.E. c

Total assets 4.3806 2.8236 4.5547 2.9980
Non-financial assets 4.0042 2.9987 4.1635 2.7332
Agricultural assets 0.1050 0.0862 0.0849 0.0748

Vehicle assets 0.6918 0.4467 0.9207 * 0.4956
Durable goods assets 0.1111 ** 0.0563 0.1169 ** 0.0530

Housing assets 2.1003 * 1.1529 2.2979 * 1.1729
Business and others assets 1.5196 1.3630 1.5759 1.3095

Share of financial assets 0.0030 0.0104 0.0058 0.0108
Incidence of risky asset holdings 0.0055 0.0182 0.0088 0.0194

Share of risky assets 0.0101 0.0105 0.0110 0.0127
Share of safe assets 0.0121 0.0241 0.0063 0.0232

Note: KM a represents the propensity score matching using the kernel regression matching. LLRM b M repre-
sents the propensity score matching using the local linear regression matching. S.E. c represents the standard
error gained from adopting bootstrap sampling 500 replications. ** and * indicate significance levels of 5 and
10%, respectively.

From the aspect of household wealth, there is no significant difference in the change of
total assets (row 3) between tenants and non-tenants, indicating that the farmland tenancy
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had no impact on household accumulation of wealth. A similar result is obtained from
row 10, showing that the farmland tenancy had no significant impact on the structure of
household wealth holdings, and that farmland tenancy has not led to the adjustment of the
structure of household wealth holdings.

From the perspective of household asset allocation, there are obvious differences
between asset allocation behavior of tenants and non-tenants. Specifically, there is a
significant difference in the change of durable goods assets (row 7) between tenants and
non-tenants at a level of p < 0.05, suggesting that the increase in durable goods assets
was greater for tenants compared to non-tenants. The tenants increased about CNY 11406

more in durable goods asset investment than non-tenants from our empirical results, thus
improving family welfare. The effect of the tenancy of farmland on durable goods assets
is similar to that of prior research findings [69]. The increase in durable goods assets
for farmland tenants may result from the investment in televisions, mobile phones, and
computers that would help households acquire agricultural production information or
technology. Regarding the agricultural assets, those of tenants increased CNY 10507 more
than those of non-tenants (row 5), but this is not significant, providing no statistical evidence
of investment incentives in agricultural machinery for the tenancy of farmland.

In addition, housing assets allocation (row 8) shows a similar change between tenants
and non-tenants at a level of p < 0.1, demonstrating that tenants gained about CNY 21,9918

in housing assets than non-tenants from our empirical results. There are two main reasons
for the increase in housing assets: one is increased investment in housing assets, and the
other is the appreciation of houses derived from the development of the real estate market.
The former mostly involves the purchase, decoration, reconstruction, and expansion of
houses. The mean number of houses owned by rural households in 2013 was 1.07 and
was 1.60 in 2015. Both t-test and PSM-DID analysis showed that there were no statistical
differences in the number of houses (di f f = 0.1463, S.E. = 0.4248, p = 0.7306 > 0.1) and
in the change of the number of houses (∆numhouse = −0.3790, S.E. = 0.3416)9 between
tenants and non-tenants, which can suggest that the increase in household housing assets
was not caused by the purchase of houses. Does the difference between the changes
in housing assets between tenants and non-tenants stem from the diversity in housing
decoration, expansion, or reconstruction of houses? Therefore, we further examined the
expenditure on housing assets, and found that the change in expenditure on decoration,
reconstruction, and expansion of the households was not significantly different between
tenants and non-tenants (∆expendhouse = 0.1201, S.E. = 0.1354), which helped us deduce
that the increase in household housing assets was also not caused by the investment in
housing, such as decoration, reconstruction, and expansions of houses. In addition, we also
examined the changes in the value of commercial real estate alone, and find a significant
difference between tenants and non-tenants (∆housingcommercial = 0.0709, S.E. = 0.0646).
All the above analysis gives us reasons to doubt the difference in changes in housing assets
between tenants and non-tenants may be caused by the imbalance of the appreciation of
housing assets derived from the rapid development of the real estate market, rather than
the adjustment of household asset allocation due to farmland tenancy.

Nevertheless, there was no significant difference in the change of other subcategory
non-financial assets (row 6 and row 9) between tenants and non-tenants. In terms of the
structure of household financial assets holdings, there was also no significant difference
in the share of both risky and safe assets holdings (rows 12–13) between tenants and
non-tenants, indicating that farmland tenancy had no impact on the adjustment of the
structure of household financial assets holdings. Moreover, the tenancy of farmland had no
significant impact on the incidence of risky asset holdings (row 11).

5.4. The Impacts on Household Asset Allocation with Different Tenancy Intensities in the Farmland
Rental Market

Table 6 shows the heterogeneous influence of the farmland tenancy on household asset
allocation from the tenancy intensities in the farmland rental market. We see a significantly
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heterogeneous influence on wealth and asset allocation among tenants with different
intensities in the farmland rental market. The tenants with large intensity in the farmland
rental market have been strongly affected compared to tenants with low intensity in the
farmland rental market. The tenancy of farmland with large intensity has not only resulted
in positive household wealth accumulation (row 4), but has also significantly increased the
investment in agricultural assets (row 6), compared with the tenants with low intensity,
providing evidence of investment incentives for the tenancy of farmland. There may be a
scale threshold for investment incentives of farmland tenancy in agricultural machinery,
which is also in line with our theoretical analysis intuition that the cost of machinery owned
by households on unit land will decrease with the increase of rental farmland, compared
with outsourced machinery services. Simultaneously, the tenants with large intensity in the
farmland rental market had more total non-financial assets (row 5) compared with tenants
with low intensity. Moreover, the farmland tenancy also has improved the incidence of
risky asset holdings (row 12) and the share of risky assets in financial assets (row 13),
ultimately adjusting the structure of financial assets holdings. These findings are consistent
with previous research [11,19,43].

Table 6. Results of impact of land market participation on household asset allocation by the tenancy
intensity.

Dependent Variable Yi

PSM-DID with KM a PSM-DID with LLRM b

Low Intensity High Intensity Low Intensity High Intensity

Difference ∆Yi S.E. c Difference
∆Yi

S.E. c Difference
∆Yi

S.E. c Difference
∆Yi

S.E. c

Total assets 1.2652 3.0609 14.3016 ** 6.5076 1.2105 3.0954 14.2749 ** 6.9391
Non-financial assets 1.2097 3.2643 12.9086 ** 6.4492 1.0763 3.3281 12.9480 ** 5.4560
Agricultural assets −0.0891 0.0677 0.7462 *** 0.2790 −0.0933 0.0647 0.6927 *** 0.2453

Vehicle assets 0.3101 0.3815 2.0151 1.4469 0.5389 0.3544 2.1476 1.4539
Durable goods assets 0.0776 * 0.0532 0.2260 0.1707 0.0920 * 0.0561 0.2104 * 0.1269

Housing assets 2.4030 * 1.2567 0.7662 2.4127 2.3870 * 1.2579 1.2871 2.4406
Business and others assets −0.1593 0.2316 6.9779 5.9921 −0.0689 0.2131 7.0405 6.2871

Share of financial assets −0.0030 0.0124 0.0197 0.0155 0.0027 0.0122 0.0160 0.0124
Incidence of risky

asset holdings −0.0172 0.0194 0.0786 ** 0.0393 −0.0127 0.0203 0.0720 ** 0.0379

Share of risky assets −0.0042 0.0112 0.0558 * 0.0298 −0.0037 0.0109 0.0559 * 0.0352
Share of safe assets 0.0253 0.0290 −0.0241 0.0522 0.0166 0.0275 −0.0254 0.0663

Note: The indications of marks KM a, LLRM b and S.E. c are the same as those in Table 5. ***, **, and * indicate
significance levels of 1, 5, and 10%, respectively.

5.5. Mechanisms for Farmland Tenancy Affecting Renting-In Household Asset Allocation

We elaborated on how the tenancy of farmland influences household asset allocation in
Section 2. The mechanism that the tenancy of farmland works on household asset allocation
through the direct substitution effect has been discovered based on the empirical analysis
above. H2a has been confirmed. More examination is required to explore if the tenancy of
farmland influences household asset allocation through the indirect substitution effect and
income effect.

Table 7 displays the change in household income and liabilities between tenants
and non-tenants, derived from analysis employing the PSM-DID approach. There was
no significant difference in household income changes between tenants and non-tenants,
which still stands from the perspective of different intensities in the tenancy of farmland.
The results in Table 7 are not consistent with H1. The impacts of the tenancy of farmland on
the change to household incomes indicate that the tenancy of farmland has not impacted
household asset allocation through the income effect. In addition, we inquired as to whether
the household was in debt, and the scale of any household debts, to assess the changes
in risk exposure after tenancy farmland indirectly. The data show that the incidence of
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tenants in debt and the scale of household debt owing to agricultural production increased
significantly after tenancy of agricultural land: 2.92% and CNY 3297 more than those of
non-tenants, respectively. Further, as shown in Table 7, the debt scale of tenants owing
to agricultural production increased significantly at a level of p < 0.01 after tenancy of
agricultural land, although the increase in incidence of tenants in debt owing to agricultural
production was not statistically significant. This is consistent with previous research [70]. It
is interesting that there was no significant difference in the change of the overall household
liabilities level between the tenants and non-tenants. We argue that the expansion of
production scale resulting from the renting of farmland has changed the risk exposure of
households and the demand for preventive savings and hedging risk motive, thus affecting
household asset allocation through risk rebalancing. H3 has also been confirmed.

Table 7. Results of impact of land rental market participation on changes in household income
and liabilities.

Variables

Difference ∆I

PSM-DID with KM a PSM-DID with LLRM b

The
Overall

Low
Intensity

High
Intensity

The
Overall

Low
Intensity

High
Intensity

Household income d
0.1527 −0.1111 0.9967 −0.0664 −0.2074 0.7353

(0.2815) (0.2722) (0.8518) (0.3102) (0.2501) (0.9655)
Incidence of household in debt

owing to agricultural production
0.0292 0.0345 0.0133 0.0394 0.0516 * 0.0231

(0.0258) (0.0280) (0.0563) (0.0274) (0.0279) (0.0644)
Household liabilities owing to

agricultural production d
0.3297 *** 0.2249 ** 0.6694 *** 0.3283 *** 0.2289 ** 0.6522 **
(0.1156) (0.1109) (0.3251) (0.1150) (0.1096) (0.3193)

The level of the household
overall liabilities d

0.1723 0.2676 −0.2183 0.1983 0.2601 −0.0999
(0.3120) (0.3086) (0.6959) (0.2751) (0.3151) (0.7257)

Note: The indications of marks KM a and LLRM b are the same as those in Table 5, and the standard errors gained
from adopting bootstrap sampling 500 replications are in parentheses. d Represents the household income is
measured in ten thousandths (CNY 10,000). ***, **, and * indicate significance levels of 1, 5, and 10%, respectively.

Overall, the tenancy of farmland has worked on household asset allocation through
the substitution effect instead of the income effect.

6. Conclusions and Policy Implications

This study explores the following issues under rural land system reform in China:
(1) whether participation in the farmland rental market and the tenancy of farmland affects
a household’s asset allocation behavior; (2) what the effect of the tenancy of farmland on
household asset allocation is, and (3) how the tenancy of farmland influences household
asset allocation. Using a sample of China’s rural households with farmland contract
rights we employed propensity score matching with a difference-in-difference approach to
explore the impact of the tenancy of farmland on household asset allocation and examine
the mechanisms for farmland tenancy affecting household asset allocation. We draw four
conclusions from these results. First, there is a ‘herd effect’ in the household decision-
making in participation in the farmland rental market and the tenancy of farmland. Second,
the tenancy of farmland has caused the adjustment of household asset choice behavior,
increasing investment in durable goods assets. Third, there is heterogeneity in the effects
on asset allocation among tenants with different intensities in farmland tenancy, presenting
relatively more substantial impacts on the change of asset allocation for tenants with high
intensity in the farmland rental market. The tenancy of farmland with high intensity has
not only boosted tenants’ wealth accumulation but has also increased the investment in
agricultural assets and risky asset holdings (both incidence and the share of risky financial
assets). Tenancy of farmland does not necessarily bring about the household’s increased
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investment in agricultural machinery, and only when the area of farmland tenancy reaches a
certain scale threshold will households increase their investment in agricultural machinery.
Forth, the tenancy of farmland has worked on household asset allocation through the
substitution effect instead of the income effect.

In general, even though the agriculture sector is not so profitable compared to the
industry sector in China, the wealth effect of farmland holding remains significant. Based
on the above conclusions, three policy implications may be put forward: first, there should
be encouragement through fiscal and financial policies to rent large-scale farms and for new
agricultural operation entities to obtain economy of scale, for family farms, cooperatives,
professional large households, and agricultural companies. Second, reducing the cost
of agricultural machinery via technological progress or agricultural machinery subsidies
can both increase household income and accumulate wealth for tenant households, and
ensure food security. Third, improving farmers’ financial literacy and inclusive financial
services, such as loan products, deposit products, and fund securities suitable for farm
households, will facilitate productive asset investment and interest-bearing asset allocation,
thus improving the efficiency of household wealth accumulation.

With the limitation of data used in this study, the empirical analysis for the possi-
ble effects on asset allocation in the long term inferred from the practice of successive
reforms of China’s rural land system fails, and only the short-term effects of entry in the
farmland rental market and the tenancy of farmland on household asset allocation are
explored. Further research is needed to assess the long-term impact on household asset
choice behavior.
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Notes
1 According to land transfer practice in rural China, there are five forms involved in the land transfer, transfer the possession of

land, exchange, leasing subcontract, becoming a shareholder and other forms that comply with relevant laws and national policies.
Here the transfer of cultivated land covers the above 5 forms and is defined by the Administrative Measures for the Transfer
of Rural Land Management Rights before 2021. But the Administrative Measures for the Transfer of Rural Land Management
Rights has been revised in 2021, and only leasing subcontract (transfer the possession of land), becoming a shareholder and other
forms that comply with relevant laws and national policies are included in the land transfer.

2 From the perspective of the supply and demand of the farmland rental market, the participation of the household’s farmland
rental market mainly includes two types: leasing out farmland or tenancy of farmland. The former rent out their farmland
management right, while the latter rent in the farmland management rights of others.

3 Because of the social security system in rural China, few households have retirement accounts. Therefore, retirement account
assets were not considered in our study.

4 In combining the conventional literature with the practice of asset allocation in rural China the measurement of financial assets
and risky assets have been adjusted slightly in our study.

5 1 mu = 667 m2 or 0.067 ha.
6 0.1140 is the arithmetic mean of the results of PSM-DID with KM and PSM-DID with LLRM.

https://chfs.swufe.edu.cn
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7 0.1050 is the results of PSM-DID with KM.
8 2.1991 is the arithmetic mean of the results of PSM-DID with KM and PSM-DID with LLRM.
9 The results in parentheses are obtained by adopting kernel matching and bootstrap sampling 500 replications, and the results

using local linear regression matching and bootstrap sampling 500 replications are still robust. The meaning of ∆expendhouse and
∆housingcommercial are the same.
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