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Abstract

Against the backdrop of increasing rural labour outflow in China, the marginalisation

of agriculture and arable land abandonment has become prevalent. Previous studies

have examined the linkages between rural labour outflow and arable land at the

national scale but have largely ignored regional differences. Moreover, mechanisms

linking rural labour outflow to abandonment have not been analysed systematically.

This study uses 2016 China Labour-force Dynamics Survey data (CLDS) and struc-

tural equation models (SEMs) to examine the means by which rural labour outflows

affect arable land abandonment regionally. The analysis focuses on the mediating role

and the moderating role of land tenure approval (LTA), nonagricultural income (NAI),

agricultural mechanisation (AMC), and agricultural production efficiency (APE). There

are three major findings. Firstly, in the main grain-producing areas (MGPA), part-time

labour outflow alone is positively associated with arable land abandonment, while in

the main grain-consuming areas (MGCA), only off-farm labour is directly related;

there is no significant relationship between labour outflow and arable land abandon-

ment in grain production and marketing balance areas (GPMBA). Secondly, part-time

labour does not necessarily lead to reduced levels of mechanisation, although lower

APE emerges as an important factor in promoting arable land abandonment. Thirdly,

the relationships between off-farm labour/part-time labour and arable land abandon-

ment are moderated by LTA in both MGPA and GPMBA, while the moderation effect

exists only in the case of part-time labour in MGCA and GPMBA. We conclude that

policies and measures in relation to agriculture and abandonment should be formu-

lated differently for different regions.
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1 | INTRODUCTION

Arable land abandonment (ALA) has emerged as one of the most criti-

cal challenges to agriculture and food security, particularly in the con-

text of the COVID-19 pandemic (Gray & Bilsborrow, 2014; He

et al., 2020; Maharjan et al., 2020). Many countries have begun to

restrict the export of grain and other agricultural products, and

agricultural and food markets in some countries are facing disruptions

because of shifts in food demand (Laborde et al., 2020). Although

China maintained food self-sufficiency, stability, and order during the

spread of the coronavirus disease, there is a growing concern about

the relationship between the population and arable land. The total

area of arable land in China decreased by 960 km2 from 2000 to

2015, and the abandonment of arable land rate in mountainous
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counties exceeded 14.32% (Li, Li, et al., 2018). Coupled with overall

arable land scarcity in China, soil quality is often poor, and more than

70% of fields produce only low to medium yields.1 Moreover, the Sec-

ond National Land Survey records a reduction in the arable land area

of China for seven consecutive years between 2009 and 2016.2

Reserve arable land is also seriously deficient3 and further highlights

the scarcity of suitable land for agriculture in the country. ALA there-

fore threatens food security, agricultural development, and the health

of the social-economy. Worse still, the statistics show that the num-

ber of individuals engaged in farming in rural China decreased from

283 million in 1978 to 194 million in 2019, with an increased ten-

dency for the young to be employed in nonagricultural work while the

old are left to plough the fields. The new rural generation appears to

be less willing to participate in agricultural production, while the older

generation is physically less well equipped to work on the land (Li &

Li, 2016). Accordingly, given the expanding scale of rural labour out-

flow in China, agriculture is likely to become increasingly marginalised,

and ALA may further accelerate the process of farmland abandonment

(Xu, Deng, Guo, & Liu, 2019; Yan et al., 2016). The problem has

aroused the attention of both the Chinese government and

researchers in an attempt to understand its root causes and find solu-

tions to slow down the pace of abandonment (Liu et al., 2016; Qin &

Liao, 2016; Xu, Deng, Huang, et al., 2019). Farmland abandonment is

common in both developed and developing countries and regions,

including parts of Europe (Baumann et al., 2011; Dolton-

Thornton, 2021; Price et al., 2015; San Roman Sanz et al., 2013;

Zavalloni et al., 2021), Southeast Asia (Fox et al., 2009), Brazil (Castro

et al., 2019), and Ecuador (Caulfield et al., 2019). A number of organi-

sations, including the Institute for European Environmental Policy

(IEEP), the European Union (EU), and the United Nations Educational,

Scientific and Cultural Organisation (UNESCO), have taken measures

to avoid further farmland abandonment (Levers et al., 2018). The phe-

nomenon continues to occur, however, and there is an urgent need to

explore driving factors and find ways to reduce farmland

abandonment.

If the labour force has low agricultural production efficiency

(APE) and wages are lower than in the nonagricultural sector, then

such labour is likely to be absorbed by the modern industrial sector

(Ranis & Fei, 1961). Since agriculture is characterised by low produc-

tivity and high costs such that, given the low market price of food

production, farming alone is not enough to improve peasants' quality

of life and may be insufficient to support even basic livelihoods

(Hussain et al., 2016). In response, rural labour migration between

rural and urban areas, or between rural areas, in seasonal and circular

ways (moving back and forth, to the same or different areas) is very

common in developing countries (Almeida & Bravo-Ureta, 2019; Yan

et al., 2014). Rural labourers tend to increasingly diversify their liveli-

hoods by exploring nonagricultural income (NAI) opportunities, which

have become an important source of rural households' income (Shirai

et al., 2017). A study showed that NAI contributed up to 60% of

total rural household income in Indonesia and Vietnam (Haggbla

et al., 2009). The theory of new economics of labour migration views

that migration and remittances can improve rural livelihoods through

relaxing production constraints, diversifying income sources, and pro-

viding financial capital for investment (Taylor, 1999). However, as

the availability of rural labour declines, arable land, especially that of

poor quality and low productivity, is abandoned first (Dolton-

Thornton, 2021). In fact, both rural labour outflows and agricultural

production are important livelihood strategies in rural areas of devel-

oping countries (He et al., 2020; Scoones, 2009). Rural migration

plays a key role in ALA since it is both an essential component of

changes to farming practices and livelihood strategies, as well as a

major driving force of change in other dimensions. Migration is espe-

cially prominent in developing countries because the (seasonal)

labour movement from rural villages to urban centres has brought

significant changes in agricultural production. However, the relation-

ship between rural labour outflows and farmland abandonment

under the influence of both natural conditions and social-economic

conditions is complex and variable, and the question as to how rural

labour outflows affect farmland abandonment has not been system-

atically considered so far.

Most existing studies related to ALA are focused on mountainous

areas where land quality is usually low or very low (Hatna &

Bakker, 2011; San Roman Sanz et al., 2013; Wang, Zhang,

et al., 2019; Yan et al., 2016). Following labour outflow, failure to

improve APE exerts a negative impact on productivity, and many rural

households may not be able to utilise arable land regardless of its

quality. It is therefore important to explore the nature of the problem

in areas other than the mountains. Although a few studies have tested

the relationship between labour outflows and farmland abandonment

using micro-empirical analyses at the national scale (Xu, Deng, Guo, &

Liu, 2019; Xu, Deng, Huang, et al., 2019), they tend to neglect differ-

entiation among different regions, which may lead to the application

of ineffective or inappropriate policies. Several studies have shown

that the spatial distribution of ALA and rural labour outflows is

uneven (Qi et al., 2019; Song & Zhang, 2019). Regional differences

due to variations in farm labour demand and arable land resource

availability (Maharjan et al., 2020; Xu, Deng, Guo, & Liu, 2019) may

further affect the response of rural households to labour outflow. At

the macroscale, however, such differences may be eliminated (Song &

Zhang, 2019). It is, therefore, necessary to explicitly consider spatial

heterogeneity if the impact of rural labour outflows on ALA is to be

evaluated.

Pathways linking rural labour outflows to ALA are poorly under-

stood, and agricultural production elements and efficiency in particu-

lar warrant further investigation. Agricultural machinery is one of the

three major elements of agricultural production, and APE may directly

affect households' arable land behaviour (Qian & Hong, 2016). Several

studies have examined the influence of migration on rural household

agricultural machinery use and established that different types of out-

flowing labour may affect the application of agricultural techniques to

varying degrees (Gilles et al., 2013; Qin & Liao, 2016). Another long-

standing contention is that remittances generated from labour out-

flow have altered the availability of capital resources for the purchase

of production materials affecting agricultural production (Chiodi

et al., 2012; Gray & Bilsborrow, 2014; Pan et al., 2018). Moreover, the
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ownership, use, and exchange of farmland have far-reaching implica-

tions for APE, and there is a large and growing body of literature on

the impacts of land tenure security on farmland investments and agri-

cultural productivity (Jin & Jayne, 2013; Mwesigye et al., 2017). The

situation in China is unique due to the existence of a farmland prop-

erty rights system whereby rural households are not allowed to sell

their farmland and have only farmland usage rights rather than sole

ownership. The mechanisms by which labour outflow affects ALA

remain unclear.

Due to variations in the nature of farm work and type of arable

land, the rate of labour outflow may vary in response to the changes

in market and institutional environment (Xu, Deng, Huang,

et al., 2019). Any analysis of ALA needs to consider the differential

effects of different types of labour outflow and also take account of

the combined effects of natural conditions and socio-economic fac-

tors (Li & Li, 2016). For example, it has been shown that the attributes

of householders (e.g., age, education level, political status, income

structure, and the number of labourers) and their village environment

(e.g., terrain, availability of public facilities, and location) are critical

factors (Kizos et al., 2009; Ustaoglu & Collier, 2018), and it is, there-

fore, important to consider these diverse elements to gain a deeper

understanding of the drivers of ALA.

As a developing country with massive rural–urban migration,

China offers a highly informative lens through which we can explore

mechanisms by which labour outflow influences ALA. The unique

land system offers valuable insights regarding complex pathways by

which rural labour outflow affects ALA. Moreover, while China has

many diverse geographical regions, spatially variable agricultural

resource conditions, and different levels of economic development,

little research has investigated the difference in the impact of rural

labour outflow on farmland abandonment in different regions. Arable

land and rural labour are the foundation of grain production, and

regional differences in production capacity are closely related to the

flow intensity of rural labour, whose influence on ALA in regions

with different levels of grain production capacity may be greatly dif-

ferent. Therefore, taking account of the spatial patterns of grain pro-

duction capacity in China, this research aims to examine the impact

of labour outflow on the abandonment of arable land in different

regions of rural China using data from 2016 China Labour-force

Dynamics Survey (CLDS). The study particularly focuses on the vari-

ous underlying processes linking rural labour outflows to ALA,

namely, the rise in NAI, increased level of mechanisation, and

increased level of agricultural efficiency. This research contributes to

the body of knowledge on reducing abandoned arable land in China

in two ways. Firstly, the analysis goes beyond earlier studies by inte-

grating rural households' NAI, agricultural mechanisation (AMC), APE,

and LTA into a framework when exploring mechanisms by which

labour outflow affects ALA. In so doing, the study unravels the mod-

eration effects of LTA and NAI and the mediation effects of AMC

and APE in the relationship between rural labour outflows and ALA.

Secondly, the study provides a comprehensive comparative analysis

of regional differences in the impact of rural labour outflows

on ALA.

2 | THEORETICAL FRAMEWORK: THE
MECHANISMS BY WHICH LABOUR
OUTFLOW AFFECTS ALA

Rural to urban migration may increase rural household incomes

(Che, 2016; Nguyen et al., 2019) but at the same time may change

land-use behaviours and farm management and production efficiency

(Liu et al., 2016; Nguyen et al., 2019; Xiao & Zhao, 2018), such that

the effects of rural labour outflows on ALA are complex and not

clearly understood (Baumann et al., 2011; Li & Li, 2016; Ustaoglu &

Collier, 2018). To understand these effects, it is important to identify

the outflows of two types of rural laborers, including (i) off-farm

labourers who receive a stable income from nonagricultural employ-

ment and who do not receive any income from farming (ii) part-time

labourers, who receive income from both nonagricultural employment

and farming activities.

It has often been assumed that off-farm labour outflow pro-

motes ALA because it leads to labour scarcity in agricultural produc-

tion and the remaining labour being unable to meet the original

production demands such that peasants choose to abandon all or

part of their arable land (Liu et al., 2016; Xu, Deng, Guo, &

Liu, 2019). In such cases, off-farm earnings may be higher and

become the main source of household income, thereby allowing agri-

cultural production to be reduced and promoting agricultural

marginalisation (Almeida & Bravo-Ureta, 2019; Wang et al., 2014).

However, some scholars oppose this view, suggesting that the exter-

nal income from nonagricultural sources may have a positive influ-

ence on the farm and help to maintain arable land production (Pan

et al., 2018; Xu et al., 2017). In such instances, NAI can be used to

subsidise rural livelihoods and increase agricultural inputs, such as

fertiliser, pesticide, and agricultural machinery (Caulfield et al., 2019;

Chiodi et al., 2012; Gray & Bilsborrow, 2014; Jokinen, 2018; Liu

et al., 2016), which eventually improves agricultural productivity and

may therefore reduce ALA. Moreover, the middle-aged and older

adults are the mainstay of agricultural production in the countryside

due to limited opportunities in the urban labour market (Xia &

He, 2017), and most off-farm labourers are young rural-urban

migrants who have no experience of agricultural production. In such

instances, off-farm labour outflow may not actually result in more

arable land being abandoned. Since rural households in China are

typically just small parcels of arable land with low scales of produc-

tion (Chen & Zhai, 2015), off-farm labour may simply comprise indi-

viduals surplus to production requirements such that their migration

may have no effect on agricultural production. In the meantime,

other studies have shown that labour outflow may stimulate the

application of new agricultural technologies and the development of

new agricultural production methods, thereby not only offsetting the

reduction of farming labour and ageing farming labour but also

improving overall agricultural efficiency (Caulfield et al., 2019). Mean-

while, LTA reinforces land contractual management rights and makes

it possible for the landowner to lease the land to other peasants (Luo

et al., 2017; Xiao & Zhao, 2018; Su et al., 2020). This form of labour

migration is likely to reduce ALA.

CHEN ET AL. 3 of 16
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The deployment of part-time labour may also support arable

land production and constrain or reduce abandonment through

remittances improving agricultural input, such as the introduction of

mechanisation and fertiliser use, leading to improvements in APE

(Chiodi et al., 2012; Pan et al., 2018). Meanwhile, nonagricultural

employment for part-time labourers may be relatively unstable and

low income-earning, so that there may be a reluctance to give up

the arable land (Su et al., 2017). Additionally, LTA may also promote

part-time labour to transfer their arable land instead of abandoning

it. On the contrary, however, other studies hold that part-time

labour is not only the main form of nonagricultural employment but

also the mainstay of agricultural production in rural households but

that it may lower APE (Liu et al., 2016; Xu, Deng, Guo, &

Liu, 2019). In the meantime, because of lower NAI and unstable

nonagricultural employment, the deployment of part-time labour

may not be able to increase agricultural input sufficiently to offset

production deficiencies arise from an ageing farm labour force,

thereby promoting ALA (Han et al., 2019). Other studies have

shown that the greater the number of part-time labourers in a rural

household, the higher the NAI earned, thereby increasing the ten-

dency to leave rural areas and abandon or transfer the arable land

(Shao et al., 2015; Xiao & Zhao, 2018). Moreover, there are higher

“opportunity costs” for part-time labour participating in agriculture,

particularly for those located far away from rural areas (Xiao &

Zhao, 2018), which may therefore favour ALA. On balance, there-

fore, studies appear to support the view that part-time labour out-

flow promotes ALA.

Based on the above, it may be expected that the effect of off-

farm and part-time labour on ALA depends on changes in AMC and

APE and that off-farm labour is more likely to improve AMC and APE,

while part-time labour is more likely to reduce AMC and APE. LTA

and NAI may also play a moderating role in this process. While such

additional income can be invested in agricultural production (Caulfield

et al., 2019; Zhang et al., 2020), several studies show that such addi-

tional funds may be used to renovate or construct houses and pur-

chase other durable consumer goods (Taylor & Lopez-Feldman, 2010;

Wang et al., 2014). Regarding regional differences, because agricul-

tural production is the main source of total household income in the

main grain-producing areas (MGPA) in China, their heavy reliance on

arable land suggests that in these regions any NAI is more likely to be

invested in agricultural production. On the other hand, in the major

grain consuming areas, any NAI is less likely to be reinvested in

production, gradually leading to the marginalisation of the agriculture

sector (Lu et al., 2020; Wang et al., 2013a). In the case of LTA,

improvement in investments such as agricultural machinery is appar-

ent (Luo et al., 2017).

Accordingly, we propose the following hypotheses:

H1a. Off-farm labour hinders ALA, and this hindering

effects vary by region.

H1b. Part-time labour promotes ALA, and this promot-

ing effects vary by region.

H2a. Off-farm labour hinders ALA through increasing

AMC and APE among rural households.

H2b. Part-time labour promotes ALA through decreas-

ing AMC and APE among rural households.

H3. The higher the ratio of NAI to total income for

rural households with off-farm labour or part-time

labour, the less likely they are to abandon their

arable land.

H4. Regardless of regional differences, LTA moderates

the effects of off-farm and part-time labour on ALA.

The above theoretical framework and research hypotheses can

be illustrated as follows (Figure 1):

3 | MATERIALS AND METHODOLOGY

3.1 | Study area and data source

The study area includes 29 provinces of China which, according to

anticipated spatial differences in regard to agricultural production

(Cheng et al., 2015; Lu et al., 2020), is divided into three regions,

including MGPA, MGCA, and GPMBA (Figure 2). MGPA includes

13 provinces: Hebei, Inner Mongolia, Liaoning, Jilin, Heilongjiang,

Jiangsu, Anhui, Jiangxi, Shangdong, Henan, Hubei, Hunan, and Sichuan.

MGCA includes nine provinces: Shanxi, Ningxia, Gansu, Yunnan,

Guizhou, Chongqing, Guangxi,b Shaanxi, and Xinjiang. GPMBA includes

seven provinces: Beijing, Shanghai, Guangdong, Zhejiang, Fujian,

Tianjing, and Hainan. MGPA in China have relatively abundant arable

land resources and farming labour, and its agricultural production

machinery is the highest in China (Ma et al., 2015). Environmental con-

ditions are more suitable for growing grain crops. However, there has

been a serious loss of farming labour in recent years, which may lead to

a decline in agricultural production and hinder the development of the

region, albeit agriculture is the main source of households' income and

peasants do not easily give up agricultural production (Lu et al., 2020).

F IGURE 1 Theoretical framework

4 of 16 CHEN ET AL.

 15448452, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/psp.2519 by U

trecht U
niversity L

ibrary, W
iley O

nline L
ibrary on [27/09/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



The area of arable land is small and the loss of production is relatively

high in MGCA, and rural households' NAI is proportionately high, and

they are clearly becoming less dependent on farmland. In such cases,

demands for farm labour are lower and many households are more

likely to abandon their arable land as the labour force migrates to the

urban areas (Wang et al., 2013). Most of the provinces in GPMBA are

located in western China which is characterised by arid and/or moun-

tainous environments, so the level of agricultural technical efficiency is

relatively low (Ma et al., 2015), and the per capita income in households

is the lowest. The arable land in this region may be able to meet peo-

ple's food demands, but more and more agricultural labourers prefer

nonagricultural work with higher income. On the one hand, peasants

will not give up farmland easily, because the total income in households

is low, and arable land can provide the most basic guarantee for life; on

the other hand, they may also give up farming because of poor farming

conditions and lower agricultural output. Therefore, there may be sig-

nificant differences in the effect of rural labour outflow on ALA among

the three regions.

The study adopts data from the 2016 wave of CLDS (http://css.

sysu.edu.cn/Data for details), which is a large-scale survey conducted

by the Center for Social Science Survey of Sun Yat-sen University. A

multistage, cluster, stratified, Probability Proportional to Size (PPS)

sampling technique was utilised to sample respondents. At the first

stage of sampling, 29 provincial administrative divisions (hereafter,

provinces) were divided into eight strata based on the province's

population size.4 The second stage of sampling involved the random

selection of 160 primary sampling units (such as urban districts,

counties, or county-level cities) across the 29 provinces. The third

stage of sampling involved the random selection of 400 sampling units

(villages and communities) from the selected districts and counties. At

the fourth stage, an average of 35 households was randomly selected

from the sampled villages and communities. In this study, samples

included all household members aged between 15 and 64, as well as

those over 65 if still working. It excludes household members who are

unable to work due to disability, pregnancy, and studying in schools.

Following basic screening and processing, the resultant subsample

contains 5,369 households, 222 villages, and 9,328 individuals

(outflowing rural labour). We further divided respondents into three

groups according to where they lived: MGPA (2,781 rural households),

MGCA (1,312 rural households), and GPMBA (1,276 rural

households).

Key variables at the individual, household, and the village level

were presented as follows:

1. ALA. The ratio of each household's abandoned arable land to the

total area of family-run arable land.

F IGURE 2 Main grain-producing areas
(MGPA), main grain consuming areas (MGCA), and
grain production and marketing balance areas
(GPMBA) in China
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2. Rural labour mobility. The ratio of number of off-farm labourers

and part-time labourers to the number of all labourers in each rural

household. These two types of labour are distinguished based on

their occupation and employment status. Specifically, respondents

were asked to classify their employment status either as “full non-
agricultural employment,” “part-time nonagricultural employment”
or as “temporary nonagricultural employment.” Off-farm labourers

refer to those who are engaged in full nonagricultural employment,

and part-time labourers refer to those who are engaged in part-

time nonagricultural employment and temporary nonagricultural

employment.

3. Mediators. There are two mediators. One is mechanised agricul-

ture in a rural household (AMC), and respondents were asked to

classify their households' AMC method as “mechanised” or “tradi-
tional farming.” The other is APE, which is calculated based on the

agricultural input and output of arable land by using the Stochastic

Frontier Production Function (SFPF) (Lin et al., 2017). Household's

agricultural production function is set as follows:

lnYi¼ α0þβLlnLiþβAlnAiþβMlnMi

þβLAlnLilnAiþβLMlnLilnMiþβAMlnAilnMi

þ0:5βLL lnLið Þ2þ0:5βAA lnAið Þ2þ0:5βMM lnMið Þ2þvi�ui

ð1Þ

where Yi is the agricultural output (mainly the output of arable land) of

the i-th rural household; α0 is the constant term; Li, Ai, and Mi repre-

sent the input of farming labour, the input of arable land, and the

input of capital of the i-th rural household, respectively; the vector β

represents the corresponding coefficients of primary terms, interac-

tion terms, and quare terms; vi - ui is the mixed error, vi represents the

random error, and vi � iid N (0,σ2u ); ui is nonnegative, which is indepen-

dent of vi and assumed to obey an independent truncated normal dis-

tribution N (mi, σ2u ).

4. Moderators. Two moderators were identified, namely, the ratio of

non-agricultural income to total household income (NAI) and

whether land certification has been obtained (LTA).

5. Control variables. The attributes of respondents, their households,

and villages.

3.2 | Structural equation models (SEM)

Structural equation modelling (SEM) can provide consistency and

comprehensive explanations of the actual phenomena for a series of

complex relationships (Hayes, 2017; Wen & Ye, 2014). In our study,

SEMs were used to examine the relationship among variables.

The statistical analysis was carried out in three steps. First, we

applied SEMs to examine the mediating role of AMC and APE in the

relationship between rural labour outflows and ALA. Secondly, we

assessed whether the direct effect of rural labour outflows on ALA

was moderated by NAI and LTA. Thirdly, we examined whether indi-

rect effects (mediating effects) were moderated by NAI and LTA. We

then made a comparison between three areas in terms of relationships

between rural labour outflow, mediators, and ALA. All statistical ana-

lyses were conducted in STATA 14.0.

4 | RESULTS AND ANALYSIS

4.1 | Descriptive statistics

The major features of the sampled households are shown in Table 1.

The percentage of abandoned area is (ALA) exceeds 7.0%, which indi-

cates ALA was still increasing at the time of the survey, since the per-

centage is greater than that of 2014 (6.2%) and 2015 (5.11%)

recorded in previous studies (Xu, Deng, Guo, & Liu, 2019; Yan

et al., 2016). Regionally, the area of land abandoned (11.55%) is

highest in MGCA, followed by GMBPA, with MGPA having the low-

est. For the core independent variables, the average proportion of off-

farm labour and part-time labour is almost 40.0% and 10.0%, respec-

tively, and except that more off-farm labour in MGCA is greater than

50%, the difference between regions is not large. The proportion of

off-farm labour is significantly greater than that of part-time labour. In

regard to the mediators, almost half of the sampled households have

adopted mechanised farming in MGPA while the proportion is lowest

in MGCA (31.5%). Approximately half of all sampled rural households

had obtained certificates of land transfer approval by the end of

2015. For moderators, the average NAI accounts for more than 60%

of total household income in MGCA, while the proportion is lowest in

GMBPA. All independent variables pass the multicollinearity test and

there is no significant linear correlation.

4.2 | Total effects of labour outflow on ALA in
different regions

Based on SEMs, the total effects of labour outflow on ALA are pres-

ented in Table 2. The dependent variable is the ratio of abandoned

arable land of all sampled rural households in Model_0 where samples

from GPMBA are set as the control group, and the result shows that

the core independent variables are positively related to the dependent

variable, and the coefficients of off-farm labour and part-time labour

are significant at the 1% level, indicating that the more off-farm labour

and part-time labour a rural household owns, the higher ratio of aban-

doned arable land. This suggests that hypothesis H1b is supported

while H1a is rejected. Meanwhile, the result also indicates that, when

other variables are left unchanged, off-farm labour and part-time

labour increase by 1%, and the average ratio of abandoned arable land

increases by 0.315% and 0.366%, respectively. Moreover, the results

show that the average ratio of abandoned arable land in GMPA is

lower than that of GPMBA, suggesting that most rural households in

GMPA rely more strongly on agricultural income and do not easily

give up farming, although this would require further verification.

Therefore, Model_1 to Model_3 compare the impacts of

labour outflow on ALA in different areas. Firstly, Model_1 shows that
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part-time labour is positively associated with ALA, while for off-farm

labour the relationship is not significant in MGPA, which also shows

that when the proportion of part-time labour increases by 1%, the

mean ratio of abandoned arable land increases by 0.395%. Since there

are many households and co-operatives with large-scale arable land,

the development of the market for farmland transfer5 is relatively well

established in MGPA, meaning that off-farm labour can transfer the

land and migrate to the urban areas for work, and off-farm labour is

not significantly related to ALA. Secondly, in contrast, according to

Model_2, the correlation between part-time labour and abandonment

is not significant, while off-farm labour is positively associated with

ALA in MGCA, which also shows that when off-farm labour increases

by 1%, the mean ratio of abandoned arable land increases by 0.276%.

This arises because a relatively developed economy with lower agri-

cultural benefits promotes land abandonment following labour out-

flow. While the arable land area per capita in MGCA is smaller than

that in MGPA, households with part-time labour could manage the

arable land by themselves even if they suffer from the reduction in

the labour force. Thirdly, Model_3 results show that ALA does not

appear to be affected by rural labour outflows in GPMBA. Since eco-

nomic development is relatively weak, and most households rely on

agriculture to maintain a self-sufficient life, this situation prevents

rural households from easily giving up agriculture.

4.3 | Mechanisms by which labour outflow
affects ALA

Tables 3–4 and Figure 3 show the results of the mechanisms based

on SEMs. The goodness-of-fit indicators (e.g., AIC and �2log likeli-

hood) reveal acceptable goodness of fit for the SEMs.

4.3.1 | Mediating effects of AMC and APE

The direction and strength of impacts of rural labour outflows on

AMC vary between the three areas. Firstly, the effect of off-farm

labour is significantly negative in MGPA (�0.145, p < 0.01) and posi-

tive in GPMBA (0.061, p < 0.1), although in MGCA there is no appar-

ent influence. Meanwhile, a significant negative effect of part-time

labour on AMC is observed in MGPA (�0.188, p < 0.01) and GPMBA

(�0.116, p < 0.01), whereas the influence is positive in MGCA

(0.158, p < 0.01). Secondly, there is no apparent influence of off-farm

labour on APE, while part-time labour is significantly associated with

reduced APE in all three areas. This finding indicates off-farm labour

does not necessarily lower AMC and may even play a positive role in

promoting AMC, while part-time labour appears to lower APE.

The mediating effects of AMC and APE were further explored

and the results are shown in Table 4. Regardless of regional differ-

ences, there are no significant mediating effects of AMC and APE on

the connection between off-farm labour on ALA. In contrast, the rela-

tionships are statistically significant in the case of part-time labour,

indicating that AMC and APE have mediating effects. Interestingly,

although the overall effect is not statistically significant, part-time

labour does seem to promote ALA indirectly through AMC and APE,

while the indirect effect is negative in the case of MGCA, which fur-

ther suggests that part-time labour could suppress ALA by promoting

production efficiencies in this area.

Taking the above in combination with the results presented in

Tables 2 and 3, it can be concluded that off-farm labour for the most

part has a direct influence on ALA in China, while part-time labour

also acts indirectly through AMC and APE, albeit with differences

between regions. Importantly, these findings indicate that, for part-

time labour, APE is an important factor leading to ALA. Overall, these

findings lead us to reject Hypothesis 2a, that off-farm labour con-

straints ALA through increasing AMC and APE in rural households,

and that Hypothesis 2b is partly accepted, namely, part-time labour

promotes ALA because it results in decreased levels of mechanisation

and production efficiency.

4.3.2 | The moderating effects of LTA and NAI

These moderating effects are illustrated graphically in Figure 3.

TABLE 2 The total effects of labour outflow on arable land abandonment in different regions

Models
(regions)

Model_0
(all sample members)

Model_1
(MGPA)

Model_2
(MGCA)

Model_3
(GPMBA)

Variables Estimates S.E Estimates S.E Estimates S.E Estimates S.E

Off_farm 0.315*** (0.075) 0.120 (0.106) 0.276** (0.271) 0.020 (0.014)

Part_time 0.366 *** (0.078) 0.395*** (0.089) 0.169 (0.255) �0.009 (0.012)

MGPA �0.245*** (0.054)

MGCA �0.014 (0.068)

Control variables Controlled

Observations 5,369 2,781 1,312 1,276

Note: all control variables are added to all models.

GPMBA, grain production and marketing balanced areas; MGCA, main grain consuming areas; MGPA, main grain-producing areas. *,**,*** are statistically

significant at 10%, 5% and 1% level, respectively.
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TABLE 4 The mediating effects of
labour outflow on arable land
abandonment in different areas: AMC
and APE as mediators

Pathways

Indirect effects

All outflowing labour MGPA MGCA GPMBA

Off-farm à AMC àALA 0.003 0.012 �0.027 �0.010
(0.001) (0.018) (0.036) (0.043)

Off-farm à APE à ALA 0.014 0.007 �0.016 �0.005
(0.006) (0.006) (0.013) (0.007)

Off-farm à AMC à APE àALA 0.002 0.002 �0.004 �0.002
(0.001) (0.007) (0.001) (0.008)

Part-time à AMC à ALA 0.012*** 0.015*** �0.038** 0.019**

(0.006) (0.012) (0.015) (0.009)

Part-time à APE à ALA 0.069*** 0.029*** 0.066*** 0.035***

(0.016) (0.019) (0.021) (0.053)

Part-time à AMC à APE à ALA 0.006*** 0.003*** �0.006** 0.004*

(0.002) (0.001) (0.005) (0.003)

Abbreviations: ALA, arable land abandonment; AMC, agricultural mechanisation; APE, agricultural

production efficiency; GPMBA, grain production and marketing balanced areas; MGCA, main grain

consuming areas; MGPA, main grain-producing areas.

F IGURE 3 The moderating effect of land tenure approval (LTA) and nonagricultural income (NAI) in the relationship between rural labour
outflow and ALA
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Taking the entire sample set, both direct effects and indirect

effects of rural labour outflow on ALA are shown to be moderated by

LTA; LTA not only suppresses the direct effects in both off-farm labour

(�0.501, p < 0.01) and part-time labour (�0.467, p < 0.01) but also

lowers indirect effects by reducing the negative impact of off-farm

labour (0.294, p < 0.01) and part-time labour (0.446, p < 0.01) on APE.

In MGPA, the direct moderation effect of LTA is observed only in

the case of part-time labour (�0.671, p < 0.01), suggesting that LTA

can alleviate the direct effects of part-time labour on ALA. LTA also

appears to weaken the indirect effects of all labour outflows by reduc-

ing the negative impact of rural labour on APE, while NAI reinforces

the indirect effects by enhancing the negative impact of rural labour

on the degree of mechanisation. These findings indicate that LTA pro-

motes production efficiency that, in turn, further reduces ALA. NAI

lowers the effect of outflowing labour in reducing AMC, while AMC is

not significantly related to ALA, which implies that NAI does not

increase investment in agriculture but rather stimulates the outflowing

labour to transfer their arable land.

In MGCA, LTA moderates only indirect effects by weakening both

the positive impact of part-time labour on AMC (�0.227, p < 0.01)

and the negative impact on APE (0.225, p < 0.01). It is speculated that

LTA promotes arable land transfer and adjusting the scale of farm

management, that is, despite the fact that some part-time labour

when transferring out of their arable land leads to decreased AMC, in

other cases, this leads to improved APE. NAI, however, appears to

have no moderating effects in this area.

Finally, in GPMBA, NAI acts as an indirect moderator and pro-

motes the effect of part-time labour on ALA (0.094, p < 0.01) while

also reinforcing the positive effect of off-farm labour on APE

(0.087, p < 0.01) and weakening the negative impact of part-time

labour on APE (0.066, p < 0.01). This finding indicates that NAI can

lead to improved APE when the labour forces migrate. Moreover, LTA

moderates the indirect effect by weakening the impacts of off-farm

labour (�0.154, p < 0.01) and part-time labour (0.209, p < 0.01) on

AMC, possibly because LTA promotes the arable land transfer.

Based on the above, these findings partly confirm Hypothesis 3

because the moderation effect of NAI only exists in the case of part-

time labour from the perspective of the whole of China; specifically,

this effect only exists in GPMBA, and the higher NAI for rural house-

holds with part-time labour, the less likely they are to abandon their

arable land indirectly by improving APE but the more likely

abandoning arable land directly. The results also partly confirm

Hypothesis 4 because, in MGCA, LTA does not moderate the relation-

ship between off-farm labour and ALA.

5 | DISCUSSION AND POLICY
IMPLICATIONS

Most previous research investigating the causes of ALA at the

household level have focused on mountainous areas with low quality

(He et al., 2020; Wang, Zhang, et al., 2019; Yan et al., 2016). A few

studies have examined this issues on a national scale regarding

farming households as a unified whole and consider them

characterised by rational behaviour aimed at maximising their inter-

ests (Cao et al., 2008; Caulfield et al., 2019; Wang et al., 2020), and

those focus only on the relationship between labour outflows and

farmland abandonment while ignoring regional differences (Cao

et al., 2008; Che, 2016; Luo et al., 2017; Xu, Deng, Huang,

et al., 2019). In fact, the effect of rural labour outflows on ALA is not

only influenced by regional factors, but also likely to be affected by

human and social resources, such as agricultural machinery and agri-

cultural means of production (Caulfield et al., 2019). Therefore, in

placing labour outflows, agricultural production, the land system, and

ALA in a theoretical framework, this study enhances our understand-

ing of the effects of rural labour outflow on households' agricultural

production input and livelihood strategies. In the meantime, the inves-

tigation of the difference among regions of the effect of rural labour

outflows on ALA confirms that it is extremely important to formulate

different agricultural policies according to livelihood strategies of rural

households responding to the different types of labour outflow in dif-

ferent regions.

Inconsistencies in findings of previous studies may be related to

specific regional characteristics and features of labour types. Based on

the research findings in this study, not all types of outflowing rural

labour have a significant impact on ALA depending on the area con-

cerned. For example, off-farm labour does not promote ALA and part-

time labour is in MGPA, while the opposite situation prevails in MGCA

while neither are related to abandonment in GPMBA. Specifically, the

impacts of rural labour outflows on ALA are not always direct but

mediated and moderated by indirect relationships within a specific

area. Part-time labour may promote ALA when mediated by reduced

AMC and APE in MGPA. For farming households in MGPA, the per

capita arable land area is relatively high, and part-time labour needs to

find ways to balance agricultural production and non-agricultural

work, which constrains both their time and effort for agricultural pro-

duction and reduces the use of agricultural machinery, leading to the

reduction of APE, which also explains that part-time labour is nega-

tively associated with APE in our findings. Despite the fact that off-

farm labour is associated also with APE, the relationship is moderated

by LTA, which markedly weakens the negative effect of off-farm

labour on APE and leads to a situation whereby off-farm labour no

longer has an impact on ALA. As observed here, LTA also weakens the

relationship between part-time labour and ALA, and while it cannot

offset the negative impact of part-time labour on APE, it confirms the

positive impact of LTA in GMPA. This result is inconsistent with con-

clusions of Luo and Zhang in highlighting the impact of LTA impacts

on agricultural production (Luo & Zhang, 2020). Although the current

proportion of rural households with LTA has been as high as 96% (the

data in the study come from 2016 when the proportion of LTA was

only about 50%) , LTA remains incomplete and not all households are

appraised of the benefits of confirming land rights. Moreover, after

the expiration of the first round of land contractual management

rights, rural households may lose this sense of security, so new poli-

cies and strategies should be developed to deal with incomplete prop-

erty rights on collective land.
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In MGCA, however, NAI is the main source of income for rural

households which have only limited arable land, and the total income

in this area is markedly higher than other regions (Table 1). Here, off-

farm labour is less reliant on agricultural production, thereby favouring

ALA directly, and the situation would be influenced if the farmland

transfer market is improved. More importantly, since it is found that

farmland transfer plays an important role in preventing farmland aban-

donment (Shao et al., 2016; Wang, Qiu, & Yu, 2019), while according

to the statistical data on the village level in our study showing the sta-

tus of transferring out of the land of households who do not live in

the village all the year-round, 62.82% and 54.27% of households have

transferred out of their land in MGPA and GPMBA, respectively, while

only 40.90% have transferred out of their land in MGCA. Therefore, it

may be inferred that low levels of farmland transfer have promoted

the positive relationship between off-farm labour and ALA in MGCA,

and this may underly inconsistencies in the findings relating to the

impact of off-farm labour on ALA between regions. Meanwhile, this

also indicates that efforts to improve farmland transfer may be the

key to reducing ALA arising from off-farm labour in MGCA. Since it is

known that the outsourcing of agricultural services can promote farm-

land transfer and reduce ALA (Luo et al., 2019), local governments

need to publicise and streamline farmland transfer processes. Accord-

ingly, the farmland market must be considered in future investigations

of the impacts of rural labour outflows on ALA, and promoting an effi-

cient market is a key to reducing ALA.

Although part-time labour is shown to have significantly reduced

AMC and further promoted ALA in MGPA and GPMBA, interventions

to promote AMC in MGCA may reduce abandonment, suggesting that

part-time labour does not necessarily lead to lower AMC. Moreover, if

part-time labour adopts AMC, this can to a certain extent make up for

the loss of APE caused by insufficient labour (time and energy) input.

However, our findings regarding part-time labour show that APE was

eventually reduced and this further promoted ALA. It is suggested

that this may be because the use of agricultural machinery applica-

tions is still limited. Land fragmentation and restrictive terrain condi-

tions lead to increased costs, constraining the application of

mechanical farming despite a degree of AMC promotion by part-time

labour in MGCA. Therefore, AMC appears to have offset the effects

of labour shortage only to a limited degree (Belton & Filipski, 2019;

Zheng & Xu, 2016). This study suggests that it may be more effective

to promote and develop small-scale agricultural machinery supported

by maintenance service providers, especially in hilly mountainous

areas or some districts where arable land is usually scattered and dis-

connected, such as MGCA and GPMBA. Accordingly, it is important

to formulate tailored policies for outsourcing services for mechanical

tilling, such as organising mechanical farming services with the village

as a cooperative, and providing incentives for groups that provide

mechanical farming services in each village.

As noted above, the results show that part-time labour may affect

ALA through increasing or decreasing AMC and reducing APE. While

the overall effect of part-time labour on ALA is not significant in

MGCA and GPMBA, it is still possible for indirect effects to be impor-

tant influences (Preacher & Hayes, 2008) in what has been referred to

as the “masking effect” (Wen & Ye, 2014). The indirect effects of APE

are opposite to the total effects, which weakens the positive correla-

tion between part-time labour and ALA and highlights that, as is the

case in MGPA, reduced APE due to part-time labour also emerges as

an important factor in promoting ALA in MGCA and GPMBA. There-

fore, initiatives that favour the transformation of labour from part-

time to off-farm should be considered, a suggestion that may be rele-

vant to the formulation of agricultural land protection policies in

developing countries where migrant labour is common (Caulfield

et al., 2019; Miluka et al., 2010; Zeng et al., 2020). Rural labour out-

flow is an inevitable consequence of promoting larger-scale farmland

management and realising agricultural modernization, and thus the

key is to maintain or even improve APE when accelerating the trans-

formation of labour from part-time to off-farm. The key to maintaining

APE lies in the improvement of the agricultural knowledge and skills

of rural labour through education and vocational training. The role of

rural elites as crucial actors in the transformational development of

relatively successful villages and stimulating rural innovation is known

to be important (Kalantaridis et al., 2019; Li, Fan, & Liu, 2019) such

that the quality of the labour force, as well as the number of workers

remaining on the land, needs to be considered as part of any policy

framework. Moreover, we suggest that NAI can encourage peasants

to increase their level of investment in agriculture and further reduce

abandoned arable land in GPMBA, although in MGPA, NAI appears to

favour rural labour outflow with the effect of reducing the level of

input to agriculture.

From a research perspective, we argue that it is important to

identify and distinguish direct and indirect relationships between rural

labour outflow, arable land management, and agricultural production.

While this study explores the pathways of rural labour outflow effects

on ALA and highlights some policy implications related to regional dif-

ferences, agricultural production factors, and rural attraction, a num-

ber of limitations are evident. Firstly, the estimated effects of rural

labour outflow on AMC may not be sufficiently accurate due to the

fact that AMC is measured here using a binary variable while a contin-

uous variable may be more appropriate to describe the level of AMC.

Secondly, the impact of rural labour outflow on APE depends on both

quantity and quality of farm labour remaining on the land, and

although the latter was not explicitly included in our research frame-

work, it must certainly be considered in developing future agricultural

policy. Finally, arable land transfer emerges as an important factor

influencing ALA but, due to data limitations, was omitted from the

study. Despite these limitations, our research on the mechanisms by

which labour outflow affects ALA provides an important perspective

and identifies a number of valuable policy implications.

6 | CONCLUSIONS

This paper constructs SEMs for different types of rural labour regard-

ing ALA. In so doing, we reveal the mechanisms by which labour out-

flow affects ALA, with a particular focus on the mediating role of

AMC and APE and the moderating role of NAI and LTA. Using the rich
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dataset from 2016 CLDS, an empirical study is conducted to investi-

gate the behavioural mechanism of ALA in the Chinese context by

considering outflowing labour types and regional differences to verify

the accuracy of these hypotheses.

The results show that rural labour outflow as a whole in China has

a significant positive correlation with ALA and that there are significant

differences in the impact mechanism between different types of out-

flowing labour. Firstly, both off-farm labour and part-time labour are

significantly related to ALA. Empirical analysis suggests that if the pro-

portion of off-farm labour and part-time labour increases by 1%, the

average ratio of abandoned arable land increases by 0.315% and

0.366%, respectively. This emphasises that rural labour outflow may

promote ALA and that the effect of part-time labour nationally is stron-

ger. Secondly, based on the analysis of mediating effects, off-farm

labour appears to act only directly, while part-time labour promotes

ALA both directly and indirectly, and more importantly, increased levels

of part-time labour do not necessarily lead to less AMC while lower

APE emerges as an important factor in part-time labour promoting ALA.

Thirdly, our analysis of moderating effects shows that LTA can directly

constrain the influence of off-farm labour and part-time labour on ALA

by favouring APE improvements. A similar moderation effect for NAI is

only observed in the case of part-time labour.

Not only are the impacts of different rural labour outflow on ALA

substantially different, but there are contrasting impacts of rural labour

outflow on ALA between regions. In MGPA, part-time labour plays a

significant role and is associated with increased levels of ALA, although

the impact is not significant in the case of off-farm labour. In contrast,

in MGCA, off-farm labour appears to promote ALA, while the effect is

not significant for part-time labour. Meanwhile, there is no significant

correlation between the two types of labour and ALA in GPMBA. How-

ever, while the total effect of labour outflow on arable land is not signif-

icant in some regions, the mediating effects of AMC and APE are

significant in the case of part-time labour regardless of regional differ-

ence, and there are no significant mediating effects of AMC and APE

on the connection between off-farm labour on ALA. The relationships

are, however, statistically significant in the case of part-time labour. In

respect of moderating effects, LTA appears to suppress both the direct

and indirect negative effects of part-time labour by improving APE

although, in MGPA, NAI enhances the negative effects on AMC and

further promotes ALA in this area. Meanwhile, in GPMBA, NAI is

shown to reduce ALA in the case of both part-time and off-farm labour

by improving APE, while NAI appears to have no influence on the

relationship between rural labour outflows and ALA in MGCA.

These findings indicate two means of reducing the impact of rural

labour outflows on ALA, namely, (a) reducing the direct effects of off-

farm labour in the MGCA and part-time labour in MGPA and

(b) alleviating indirect effects, mainly associated with the influence of

part-time labour in MGPA. Both can be achieved by local authorities

and village collectives promoting knowledge of arable land manage-

ment and heightening awareness of conservation measures. More-

over, not all types of outflowing rural labour abandon their arable land

directly. Off-farm labour appears to act only directly, while part-time

labour appears to act more along the lines of the classic “rational

peasant” that adjusts farming decisions according to agricultural pro-

duction conditions. Lower APE is an important factor underlying the

observation that part-time labour results in more ALA, and therefore,

improving APE is key to alleviating ALA. Meanwhile, the identification

of regional contrasts in terms of labour outflow impacts should be an

important element of policy formulation in other situations where

labour outflow is a prominent element of the agricultural economy.

Application and adaptation of our research framework and methodol-

ogy to other developing country settings may be useful in identifying

the effects of different types of outflowing labour, in understanding

the complex pathways among factors promoting ALA and in highlight-

ing regional differences towards the goal of improving agricultural

policy to ensure food security and sustainable development.
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ENDNOTES
1 Data are derived from the results of China's quality grade update evalua-

tion of 2016. (http://g.mnrgov.cn/201712/t20171226_1711147.html).
2 Aarable land area in China decreased by 464,000 ha from 135.385

million ha in the second National Land Survey data at the end of 2009 to

134.921 million ha at the end of 2016. The data are from the Land and

Resources Bulletin of people's Republic of China over the years.
3 From the survey results of national reserve arable land resources in

China (http://www.mnr.gov.cn/dt/zb/2016/gd/).
4 There are a total of eight strata: eastern-region provinces with a large

population (excluding Guangdong), eastern-region provinces with a small

population, central-region provinces with a large population, central-

region provinces with a small population, western-region provinces with

a large population, western-region provinces with a small population, the

Pearl River Delta in Guangdong, and the rest of Guangdong.
5 Farmland transfer: Under the Household Contract Responsibility System

of China (HCRS), village collectives own farmlands; and farming house-

holds contract farmland from collectives and receive the land contract

and management rights. Farmland transfer refers to the transfer of the

management rights.
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