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a b s t r a c t

The relationships between migration and agriculture represent a key aspect of rural restructuring in
China and many other developing countries. Previous research largely generated mixed and incomplete
findings on the effects of rural out-migration on agricultural change. Meta-analysis is considered as an
important research strategy for comparing and integrating results from individual studies. Using a
qualitative comparative analysis (QCA) approach, we conducted a systematic review and meta-analysis of
recent case studies of labor out-migration and agricultural change in rural China. The analysis revealed
general contextual patterns of migration impacts on agriculture. Migration-induced agricultural change
was mainly conditional upon the specific conjunctural configuration of a rural community’s economic
development level or geographical locality, its land resources and dependence on agriculture, and
whether the period under investigation was post-agricultural tax abolition. Overall, this meta-study
provides the big picture of the complex migrationeagriculture relationships in rural China, which is
often missed in smaller-scale case studies. Such synthetic findings are particularly useful for informing
evidence-based rural development planning and policy making.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Rural areas across the world constantly experience social, eco-
nomic, and environmental transitions. Under the overarching
processes of economic globalization and climate change, rural
restructuring has become an important research topic linking
multiple social science disciplines such as geography, sociology,
anthropology, and planning (Woods, 2005). Although the existing
literature on rural structural changes mainly focuses on developed
countries, increasing research interests in similar issues in the
developing world context have emerged in recent years (Long and
Woods, 2011; Long, 2014; Woods, 2007). With the largest rural
population among all nations and a rapidly growing market econ-
omy, China presents a particularly useful case for the study of
restructuring processes and their consequences in rural areas.

Restructuring generally involves substantial changes in the
conditions of, and the relationships between, constituent sectors of
human society (Hoggart and Paniagua, 2001; Lovering, 1989). For
both developed and developing countries, major dimensions of
, MO 65211, USA.
rural restructuring include (see Fig. 1): (1) shifts in agriculture and
other economic activities (natural resource-based or not); (2) rural
demographic dynamics (e.g., aging population and in- or out-
migration); (3) altered sociocultural characteristics (e.g., tradi-
tions, perceptions, value systems, and community relations); and
(4) changes in the rural environment including land use and land
cover, soil quality, forest conservation, and rural pollution (Nelson,
2001;Wilson, 1995;Woods, 2005). Rural migration holds a key role
in this framework since it is both an essential component of rural
restructuring and a main driving force of changes in other di-
mensions. While contemporary rural restructuring in developed
countries is characterized by urban-to-rural migration flows (also
known as turnaround migration or counterurbanization), much of
the rural population mobility in the developing world involves
(seasonal) labor migration from rural villages to urban centers.
Rural labor migration and agricultural change are among the most
widely studied aspects of rural restructuring in China and many
other developing countries (Bernstein, 2015; Carr, 2009; Gray,
2009; Jokisch, 2002; Long et al., 2011; Qin, 2009, 2010; Zhang
et al., 2015). However, previous research largely generated mixed
and incomplete findings on the effects of rural out-migration on
agricultural change.
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Fig. 1. A conceptual framework of rural restructuring. Source: Adapted from Nelson (2001).
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The primary purpose of this study is to identify general patterns
of migration impacts on agricultural production in rural China
through a systematic review and meta-analysis of the recent liter-
ature. Meta-analysis has been increasingly used to integrate find-
ings from individual case studies in environmental and natural
resource social sciences (Pagdee et al., 2006; Qin and Grigsby, 2016;
Robinson et al., 2014; Romero-Lankao et al., 2012; Rudel, 2008).
Since the social and economic outcomes of migration in origin areas
are highly contingent on local development contexts (de Haas,
2006; Durand and Massey, 1992), a case-oriented meta-analysis is
especially suitable for examining why the impacts of labor out-
migration on agriculture are positive in some rural communities
of China but negative in others. Such synthetic analysis can also
provide a broader understanding of the complex migra-
tioneagriculture relationships in rural China, which is oftenmissed
in smaller-scale case studies.

The remainder of this article is organized as follows. The next
section provides an overview of the current literature on rural
migration and agriculture in developing countries and particularly
in China. Section 3 describes the detailed procedures of our sys-
tematic review and meta-analytical method. After presenting the
results of the meta-analysis in Section 4, we conclude with in-
terpretations of major findings and some implications for future
migration and rural restructuring research (Sections 5 and 6).
2. Rural out-migration and agricultural change

2.1. Rural out-migration and agriculture in the developing world

Both agricultural production and labor migration are important
livelihood strategies in the rural areas of developing countries
(Carney, 1998; Ellis, 2000; Scoones, 2009). Distinct views exist with
regard to the impacts of migration and remittances on rural live-
lihood outcomes. In the traditional “dependence and underdevel-
opment” view, rural out-migration exacerbates social and
economic inequalities and creates an ever increasing dependency
on labor migration, thereby undermining local livelihoods and so-
cial structures (Lipton, 1980; Reichert, 1981). By contrast, the “new
economics of labor migration” view contends that migration and
concomitant remittances can improve rural livelihoods through
loosening production constraints, diversifying income sources, and
providing financial capital for investment (Stark, 1991; Taylor,
1999). Based on an extensive literature review on the relation-
ships between migration and rural development, de Haan (1999)
concluded that the effects of migration on rural livelihoods were
context-dependent and no easy generalizations could be made.

In a similar vein, there is a long-standing debate on the effects of
rural labor migration on agricultural change in migrant sending
communities (Gray and Bilsborrow, 2014; Jokisch, 2002;
Mazambani, 1990; Qin, 2010). A popular view is that rural out-
migration leads to labor shortage and thus threatens agricultural
production (Black, 1993; Collins, 1988; Zimmerer, 1993). For
instance, case studies from Zimbabwe found labor migrant
households had less average farm labor input and lower production
efficiency than non-migrant households, and suggested in general
labor migration was detrimental to communal land agriculture
(Mazambani, 1990). A more recent rural household survey in the
southern Yucat�an peninsular region of Mexico also found that labor
migrant households cultivated significantly less farmland and were
more likely to invest in pasture development on extant land than
non-migrant households (Schmook and Radel, 2008).

Nevertheless, an alternative view on the migration impacts on
agriculture contends that remittances generated from labor
migration can compensate for the reduction in labor input and
provide capital resources for agricultural improvement and land
purchases (Durand et al., 1996; Stark, 1980; Taylor, 1999). Abundant
empirical evidence from different regions has also been gathered to
support this argument. In rural Albania, McCarthy et al. (2006)
found that households with international labor migrants had
smaller land area planted in staples, fewer agricultural labor hours,
and lower crop diversification index than non-migrant households.
However, the results also suggested that the loss of household
agricultural labor was compensated by increased access to capital
and that overall migration led to improvements in both agricultural
and total household incomes. Likewise, de Haas (2006) showed
that international migration remittances enabled migrant house-
holds to invest more than other households in water pumps,
farmland reclamation, and the hiring of agricultural labor in
Southern Morocco, and thus contributed to increased agricultural
production. Additionally, Hull (2007) found that migrant house-
holds with remittances in rural Northeast Thailand were more
likely than non-migrant households and households with migrants
but no remittance to engage in traditional rice cultivation because
of their enhanced capabilities to hire paid farm labor.

In addition to the two polarized views discussed above, a
“middle-path” finding from south-central Ecuador showed that
small landholding agricultural systems were not disturbed by labor
out-migration, nor were remittances invested in agricultural
cultivation or farm expansion (Jokisch, 2002). No significant dif-
ference in agricultural productivity was found between migrant
and non-migrant households, or between different categories of
migrant households (i.e. international or domestic migration).
Drawing on household survey data from the southern Ecuadorian
Andes, Gray (2009) also suggested that migrant-sending
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households did not differ from non-migrant-sending households
regarding the area cultivated in subsistence crops. Follow-up field
research in larger study areas in rural Ecuador actually indicated a
positive association between out-migration and agricultural
expansion in cultivated land (Gray and Bilsborrow, 2014).

Beyond agricultural cultivation and productivity, a number of
studies examined the influences of migration on rural household
agricultural technology use and produced similarly inconclusive
results. Some researchers argued that the labor scarcity of migrant
households resulted in the decay and abandonment of traditional
labor-intensive agricultural practices (Garcia-Barrios and Garcia-
Barrios, 1990; Gilles et al., 2013; Zimmerer, 1993). Temporary la-
bor migration may also prevent rural households’ adoption of new
agricultural technologies due to the absence of key labor members
and the reduced importance of farming for household livelihoods.
Black (1993) found that in Northern Portugal non-migrant house-
holds were more likely than migrant households to employ tech-
nological innovations such as mechanized farming and improved
seeds. Labor out-migration also tended to have a negative effect on
the investment in non-labor agricultural inputs (e.g., chemical
fertilizers and farm equipment rental) in rural Zimbabwe and
Albanian (Mazambani, 1990; Miluka et al., 2009).

In contrast, a more optimistic perspective on the impacts of
labor migration to agricultural technologies asserts that migration
contributes to technological improvement in rural areas through
the investment of remittances in more modern technologies and
the stimulation of new skills and knowledge introduced by mi-
grants (Oberai and Bilsborrow, 1984). This argument is partially
confirmed by empirical evidence from a case study of labor
migration in rural southern Swaziland. Simelane (1995) found that
present and return labor migrants were more likely than non-
migrants to own agricultural tractors. Remittances from male
migrant workers to South African mining areas were also used by
women to hire tractors, thus compensating for the shortage of labor
and increasing agricultural production. In addition, a household
survey-based study in rural Bangladesh showed that households
with international migrants were more likely than non-migrant
households to use modern farming technologies to improve agri-
cultural productivity, though households with temporary or per-
manent domestic migrants had lower propensity to adopt such
techniques (Mendola, 2008). This finding is also consistent with the
results of a recent case study of rural Ecuador which concluded that
international migration led to increased fertilizer use, cattle
ownership, and the hiring of wage labor among migrant house-
holds (Vasco, 2011).

2.2. Rural out-migration and agriculture in China

The economic reform and the transition from a planned to
market economy initiated in China in the late 1970s loosened the
constraints that earlier prevented rural residents fromworking and
living in the cities. Large economic disparities between urban and
rural areas and among different regions have generated a huge
wave of rural migrant labor into urban areas, especially from less-
developed inland provinces to more developed coastal regions.
The large-scale rural-to-urban labor migration has brought forth
profound social, economic, and environmental changes in rural
China. Findings from previous research on the impacts of rural out-
migration on agriculture in China echo the various pathways of
migrationeagriculture relationships identified in the broader
literature. In Hebei and Liaoning Provinces, Rozelle et al. (1999)
found that rural households with labor migrants had lower agri-
cultural productivity than those without migratory workers.
However, migrant remittances nearly offset the differences be-
tween labor migrant and non-migrant households in agricultural
production, thus mitigating the potential negative influences of lost
household labor (Taylor et al., 2003). Similarly, field data from
Sichuan and Anhui Provinces showed that rural labor out-
migration did not inevitably disrupt grain production, while the
effects on agriculture were even positive for low-cash-income
households (Bai, 2001).

Davin (1999) maintained that given the labor surplus and the
shortage of farmland in rural China, labor migrationwas unlikely to
lead to idle cultivatable land or dramatic declines in land produc-
tivity and agricultural outputs. Nevertheless, several recent
regional rural surveys suggested a trend of withdrawal from agri-
cultural production for migrant households (Li, 2006; Li et al., 2012;
Qin, 2010). Prior studies on the impacts of out-migration on agri-
cultural technological efficiency also presented varied and even
contradictory results (Chen et al., 2009; Luo and Escalante, 2015;
Yang et al., 2014; Yue, 2014).

Previous researchers have identified inconsistent spatial pat-
terns of migrationeagriculture connections in China. Li (2001)
contended that the impacts of labor migration on agricultural
outputs were moderated by local agricultural resource conditions
and economic development levels of rural origin areas. A compar-
ative analysis of eight villages in four provinces of China revealed
that migration and remittances supplemented or subsidized agri-
culture in mid-income and richer regions, but substituted for
agriculture in poor and remote areas (Croll and Huang, 1997). Yue
(2014) also found labor migration increased farm productivity in
more developed eastern and central China, while the opposite was
true in western regions. In contrast, Bai (2001) suggested rural
migration negatively affected agricultural production in those re-
gions where financial capital was not constrained, but had overall
positive influences on agriculture in places where cash incomes
were limited. Moreover, de Brauw and Rozelle (2008) demon-
strated that although out-migration had a strong positive effect on
consumptive investment of rural households in richer areas, no
significant relationship was found between migration and pro-
ductive or consumptive investment in poor study villages.

The multiplicity of potential migration effects on agricultural
change reflects that the ways in which labor out-migration in-
fluences agriculture are conditioned by the socioeconomic and
environmental contexts in migrant sending areas. Migration may
affect agriculture differently depending on a range of local com-
munity characteristics such as soil quality, landholding size, com-
modity price, suitability for commercial agriculture, and irrigation
condition (Durand and Massey, 1992; Gray, 2009; Jokisch, 2002).
Although the existing research on the migration impacts on agri-
culture in China focuses on the household unit of analysis and is
mainly conducted at the regional or national scale, it also indicates
the moderating roles of various community-level factors including
local dependence on agriculture, natural environmental conditions
(e.g., topography and land quality), availability of farmland, prof-
itability of farming, average annual income, and local off-farmwork
opportunities (Croll and Huang, 1997; Li and Tonts, 2014; Li et al.,
2012; Li et al., 2013). However, since nearly all of the previous
studies in this area used a cross-sectional approach, the temporal
dimension of the relationships between rural migration and agri-
cultural restructuring in China has been largely overlooked.

3. Methods

3.1. A meta-analysis of case studies using qualitative comparative
analysis

This study adopts a meta-analysis of case studies approach to
explore general patterns of local contextual effects on migration-
induced agricultural change in rural China. Qualitative



Table 1
Case studies and associated publications included in the meta-analysis.

No. Study sitea Source Case ID

1 Village 1 in Jiangsu Province Croll and Huang, 1997 CrollHuang97-01
2 Village 3 in Anhui Province Croll and Huang, 1997 CrollHuang97-03
3 Village 4 in Anhui Province Croll and Huang, 1997 CrollHuang97-04
4 Village 5 in Sichuan Province Croll and Huang, 1997 CrollHuang97-05
5 Village 6 in Sichuan Province Croll and Huang, 1997 CrollHuang97-06
6 Village 7 in Gansu Province Croll and Huang, 1997 CrollHuang97-07
7 Village 8 in Gansu Province Croll and Huang, 1997 CrollHuang97-08
8 Two villages in Wanzai County, Jiangxi Province Murphy, 2002 Murphy02
9 Shannangou Village in Yanqing District, Beijing Municipality Wei, 2005 Wei05-01
10 Dayugou Village in Fangshan District, Beijing Municipality Wei, 2005 Wei05-02
11 Haojiang Village in Jianghua County, Hunan Province Li, 2006 Li06-01
12 Wucheng Village in Yongxing County, Hunan Province Li, 2006 Li06-02
13 Bailin Village in Beibei District, Chongqing Municipality Qin, 2010; Qin and Flint, 2012a Qin1012-01
14 Banliao Village in Wansheng District, Chongqing Municipality Qin, 2010; Qin and Flint, 2012a Qin1012-02
15 Dacao Village in Kaixian District, Chongqing Municipality Qin, 2010; Qin and Flint, 2012a Qin1012-03
16 Tuanjie Village in Qianjiang District, Chongqing Municipality Qin, 2010; Qin and Flint, 2012a Qin1012-04
17 Four townships in Zhouzi County, Shaanxi Province Li et al., 2010; Li et al., 2012 LiEtal1012
18 Three villages in Qingyang Prefecture, Gansu Province Li et al., 2013; Li and Tonts, 2014 LiEtal1314
19 Three townships in Pengshui County, Chongqing Municipality Liu, 2014 Liu14
20 Three villages in Yudu County, Jiangxi Province Luo, 2014 Luo14

a Village 2 in Croll and Huang (1997) and Ya’ai Village in Li (2006) were excluded from the analysis since labor migration in these two sites mainly took the form of local
commuting which was substantially different from the more long-distance migration pattern found in all other cases.
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comparative analysis (QCA) is a particularly useful technique for
comparing and synthesizing results across relatively small collec-
tions of case studies of social and environmental changes (Rudel,
2008). This method originally required the construction of a data-
set of binary variables indicating the presence or absence of some
phenomena, and has been further developed with the inclusion of
multi-value variables and fuzzy sets (Ragin, 2000; Vink and van
Vliet, 2009). QCA draws on Boolean logic to reveal minimized
combinations of conditions that are associated with particular
outcomes (Ragin, 2014). Unlike typical multivariate statistical
techniques, QCA stresses the conjoint relationships among influ-
encing factors instead of their individual effects. The conjunctural
configurations generated from the integrative, case-oriented QCA
analysis can facilitate the development of empirical generalizations
with respect to complex research problems.
3.2. Literature search

We searched the title field of Google Scholar and the Social
Sciences I and Economic & Management Sciences databases of the
Chinese National Knowledge Infrastructure (CNKI) using key word
combinations including “migration/remittance(s)” AND “agricul-
ture/agricultural/farming/livelihood(s)/(farm)land” AND “China/
Chinese”, and “renkou liudong (population mobility)/renkou qianyi
(migration)/chengxiang yimin (rural-to-urban migration)/laodongli
zhuanyi (labor transfer)/laodongli liudong (labor mobility)” AND
“nongye (agriculture)/shengji (livelihood)/tudi (land)/gengdi (farm-
land)”, respectively (Chinese Pinyin texts in italics).1 We screened
the titles and abstracts of the 375 records (95 from Google Scholar
and 280 from CNKI) retrieved through the initial search, while the
reference lists of publications selected for full review were also
crosschecked for additional relevant studies. A case in our meta-
analysis is a specific study area or community where labor out-
migration resulted in subsequent change in the agricultural
sector. To be included in our systematic review, a study must
1 A single combination included one key word from each subset. The literature
search was conducted in September 2015, and covered all publications available in
Google Scholar and CNKI up to then.
include empirical, evidence-based conclusions about the impacts of
labor migration on agriculture in one or several small-to-moderate
study sites as well as sufficient information about local socioeco-
nomic and environmental characteristics. Large-scale survey
research aggregating data from multiple provinces of China was
thus excluded in the search process. When a study involved in-
vestigations of individual sites, each of them was considered as a
separate case. Cases based on the same or similar field data from a
study area were combined together. As a result, 20 case studies
from 12 publications were eventually selected for the systematic
review and meta-analysis (see Table 1). The study sites of these
cases were located in nine provinces and municipalities across
different regions of China (see Fig. 2).
3.3. Coding of case studies

The coding of selected case studies followed a structured, iter-
ative process. Previous studies have identified a range of socio-
economic and environmental contextual factors that may shape the
impacts of rural out-migration on agricultural change in China (see
Section 2.2). These findings informed the design of a preliminary
manual for coding key contextual variables from the selected
studies. The initial identification guidelines were further refined
during the systematic review process. Additionally, the time of
study was also included in the final coding since we expected the
relationship between out-migration and agriculture in China might
be directly affected by its agricultural taxation reform which
culminated in the nationwide elimination of agricultural taxes and
fees in 2006 (Xu et al., 2012).

Table 2 presents detailed operationalization of all the con-
structed variables. Dichotomous observation was employed for
determining the attributes of migration impacts on agriculture
since QCA requires a binary outcome variable. This classification
schemewas also applied to the coding of all other factors except for
the magnitude of labor out-migration and geographical region. The
determination of variable values for individual cases was mainly
based on the qualitative and/or quantitative descriptions of study
sites included in the selected studies. This process was also facili-
tated by comparison among cases in the pool or with national
average levels in the coding of several variables such as the overall



Fig. 2. Provinces and municipalities covered in the meta-analysis (cartography by Li Xu).
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assessment of local natural conditions and the quantity of farm-
land. All of the 20 case studies were reviewed and coded by both
authors to ensure consistent data extraction.
Table 2
Definitions and possible values of variables in the meta-analysis.

Variable name Definition Possible values

MigrationImpact Impacts of labor out-migration on
agriculture in a locality under study

0 ¼ negative (e.g., mi
1 ¼ positive (e.g., rem
agricultural productio

LaborMigration Magnitude of local labor migration 0 ¼ relatively low (la
(labor migrants accou
50% or more of the to

Region Geographical region in which a study site
was located

0 ¼ east region, 1 ¼ c

Topography Topographic characteristics of locality 0 ¼ plain, 1 ¼ hilly or
NaturalEndowments Overall assessment of local natural

conditions
0 ¼ relatively poor, 1

LandResources Quantity of farmland in locality 0 ¼ relatively low, 1 ¼
AgriDependence Local dependence on agriculture 0 ¼ relatively low, 1 ¼
CashCrop Profitable cash crop production in locality 0 ¼ no, 1 ¼ yes
EconDevelopment Economic development level of locality 0 ¼ relatively low, 1 ¼
NonfarmWork Availability of local non-farm employment

opportunities
0 ¼ little/no, 1 ¼ yes

StudyTime Time when the study was conducted 0 ¼ before the agricu

a The selected studies focused on different outcomes in their examination of the impac
analysis due to the relatively small case number. Multiple outcomemeasures may be inclu
QCA analyses can then be conducted for individual outcomes.

b The value “1” for “Region” refers only to Central China in this study since there is no
3.4. Analytical procedures

We used QCA in the analysis of the data inventory constructed
through the systematic review and data extraction. The analysis
gration resulted in disinvestment in agriculture and/or farmland abandonment)
ittances from labor migrants subsidized agriculture, increased the scale of
n, and/or offset the negative effects of labor migrants’ absence)a

bor migrants accounted for less than 25% of the total labor force), 1 ¼ moderate
nted for 25e49% of the total labor force), 2 ¼ high (labor migrants accounted for
tal labor force)
entral and northeast region, 2 ¼ west regionb

mountainous
¼ moderate or rich

moderate or high
moderate or high

moderate or high

ltural tax abolition in 2006, 1 ¼ after the agricultural tax abolition in 2006

ts of labor out-migration on agriculture. We used a general outcome variable in the
ded if there are enough cases for specific dimensions of agricultural change. Separate

case from the northeast region in our meta-analysis dataset.
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first sorted different combinations of values on the contextual
factors and their associated values on the outcome variable (the
effects of out-migration on agriculture) into a truth table (see
Table 3). The QCA technique then used Boolean algebra to convert
the combinations of conditions in the truth table to reduced con-
figurations (prime implicants). The presence and absence of a
condition are represented respectively by uppercase and lowercase
letters in Boolean statements. The Boolean approach includes two
basic types of operations: Boolean addition (A þ B / Y, which
means either the presence of A or B can lead to the outcome Y), and
Boolean multiplication (AB/ Y, which means the presence of both
A and B induces the outcome Y). The expression minimization in
QCA follows straightforward Boolean logic and essential prime
implicant selection procedures to generate parsimonious solutions.
The most fundamental rule of Boolean reduction is: “if two Boolean
expressions differ in only one causal condition yet produce the
same outcome, then the causal condition that distinguishes the two
expressions can be considered irrelevant and can be removed to
create a simpler, combined expression” (Ragin, 2014, p. 93). For
example, if both ABC and ABc produce the outcome Y, then they can
be combined into AB. This reduction rule can be readily adjusted for
Boolean configurations involving multi-value variables. The mini-
mization process of this study was conducted with a multi-value
QCA (MVQCA) software package e TOSMANA (Tool for Small-N
Analysis) Version 1.3 since unlike the traditional QCA tool, it al-
lows the inclusion of categorical variables with more than two
possible values rather than just dichotomous data (Cronqvist, 2011;
Vink and van Vliet, 2009).

4. Results

The results of the QCA analysis of selected case studies are
summarized in Table 4. Only minimized solutions are presented
here for the identification of general patterns of conjoint configu-
rations and for the ease of interpretation. There are three parsi-
monious combinations of factors associated respectively with the
positive and negative impacts of migration on agricultural change.
Migration-induced disintensification and decline of agricultural
production tended to occur in those communities with limited land
resources in Western China, or those with sufficient land but low
economic development level and studied prior to the 2006 agri-
cultural taxation reform. To a lesser extent, the combination of low
agricultural dependence and some other factors (hilly/moun-
tainous topography, low natural endowments, or low level of eco-
nomic development) also contributed to this trend of agrarian
restructuring. By contrast, moderate or high economic develop-
ment context was particularly related to more positive migration-
induced agricultural change. High dependence on agriculture
consistently appeared in other solutions associated with
constructive migration effects on agriculture, which also included
Central China, low or moderate/high quantity of land resources, the
post-agricultural tax abolition study period, and the absence of
cash crop production.

The existing literature on rural migration and agriculture in
China and other developing countries concentrates on the micro-
and macro-level analyses. Consequently, the contextual effects of
local or community socioeconomic and environmental character-
istics on migration-related agricultural transformation remain
understudied. The patterns of conjunctural configurations found
through our systematic review and meta-analysis can contribute to
a better understanding of the diverse pathways of migration im-
pacts on agriculture in rural China. The QCA analysis revealed
differentiable but largely overlapping influences of geographical
regions and economic development settings on the migra-
tioneagriculture relationships. Labor out-migration tended to



Table 4
Results of the QCA analysis of migration impacts on agriculture.

Minimized solutiona Consistencyb Coverageb Relevant cases

Negative migration impacts on agriculturec

Region{2}LandResources{0} 1.00 0.45 CrollHuang97-05, Qin10-01, Qin10-02, Qin10-03, Qin10-04
LandResources{1}EconDevelopment{0}StudyTime{0} 1.00 0.36 CrollHuang97-06, CrollHuang97-07, CrollHuang97-08, Li06-02
AgriDependence{0}Topography{1} or
AgriDependence{0}NaturalEndowments{0} or
AgriDependence{0}EconDevelopment{0}

1.00 0.27 Li06-01, Qin10-01, LiEtal1012

Aggregate solution 1.00 1.00

Positive migration impacts on agriculturec

EconDevelopment{1} 1.00 0.56 CrollHuang97-01, CrollHuang97-03, CrollHuang97-04, Wei05-01, Wei05-02
AgriDependence{1}LandResources{1}StudyTime{1} 1.00 0.22 LiEtal1314, Liu14
AgriDependence{1}Region{1}LandResources{0} or
AgriDependence{1}Region{1}CashCrop{0}

1.00 0.22 Murphy02, Luo14

Aggregate solution 1.00 1.00

a Combinations of variables that exist logically but were missing in the dataset (logical remainders) were included in the configuration reduction process.
b Consistency measures the proportion of cases with a given combination of factors that display a specific outcome. Coverage reflects the proportion of the instances of an

outcome covered by a given configuration. Only those solutions with a coverage above the cutoff of 0.20 are included here. The sum of solution coverages for an outcomemay
exceed 1.00 due to coverage overlaps.

c MVQCA uses the notation X{S} in which X refers to a variable in the dataset and S represents a value (or multiple values) of X. See Table 2 for variable definitions and values.
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support or supplement agricultural production in more affluent
central and east coastal regions, while the opposite generally held
true in less developed Western China. Similarly, agricultural
dependence and study time were associated with different trends
in resultant agricultural change in a rather consistent fashion. High
dependence on agriculture and the post-agricultural tax abolition
period usually corresponded to more positive effects of labor
migration on local agricultural production.

The results also suggest that the effects of local land resource
availability on the agricultural consequences of rural out-migration
are contingent on several other contextual factors including
geographical region, economic development, agricultural depen-
dence, and the time of study. In conjunction with specific values of
these variables, the scarcity or sufficiency of local land resources
was related to both agricultural change outcomes. Moreover, the
magnitude of labor migration and local non-farm work opportu-
nities were not included in any of the minimized QCA solutions.
This reflects the fact that these two factors were not systematically
associated with particular trends of migration impacts on
agriculture.

5. Discussion

There is no clear, singular conclusion emerging from the liter-
ature on China’s rural-to-urban migration with regard to the im-
pacts of out-migration on origin-area agriculture. The lack of
authoritative evidence is in part due to the complexity of the issue
and partially due to the difficulty of conducting a large-scale study
encompassing multiple geographical regions, various agricultural
resource conditions, and different levels of economic development.
Because of this challenge, a major strategy of past research on the
topic was to rely on the method of case studies. The practice is
understandable because, to effectively assess the effects of migra-
tion on agricultural efficacy, the specific economic and environ-
mental contexts of different study areas must be taken into
account. However, it is not clear whether we can draw out common
patterns of the migrationeagriculture relationships from this
diverse body of studies.

Our research reported in this paper sets out to fill in this gap in
the extant literature. Previous case studies became the raw data in
ourmeta-analysis. By coding the socioeconomic and environmental
contexts of the research sites in the selected studies as well as their
findings and conclusions and by using QCA as our analytical
method, wewere able to cull the primary elements from those case
studies and look at the big picture. That is, through our analysis, we
have found some general patterns for describing the agricultural
consequences of out-migration in the areas of origin.

A common view in environment and development research is
that rural out-migration naturally leads to agricultural land aban-
donment and subsequent forest recovery (Rudel et al., 2005). The
study shows the relationships between out-migration and agri-
cultural change in a country as economically and biophysically
diverse as China is more complicated than this “forest transition”
perspective would suggest. Indeed, one can view China’s rural-to-
urban migration as both an outcome of the country’s economic
growth (and its agricultural market reform) and an impetus for
more development (Liao and Qin, 2012). This further development
may take the form of booming urban economies and of improving
rural agricultural production. Our QCA-based meta-analysis found
support for the latter, conditional upon the specific conjunctural
configuration of a study site’s economic development level or
geographical locality, its land resources and dependence on agri-
culture, and whether the period under investigation was post-
agricultural tax abolition. This conclusion is particularly true for
places in China’s central and eastern regions. Our analysis sug-
gested that when these conditions were lacking, the impact of out-
migration on agriculture tended to be negative. Identifying such
contextual patterns of migration impacts on agriculture would not
have been possible without the meta-analysis in our study.

Community-level social, economic, and biophysical features
hold an important role in structuring the linkages between popu-
lation dynamics and other rural restructuring processes (see Fig. 1).
The moderating effects of community context on social and envi-
ronmental changes have attracted increasing research attention in
rural and natural resource social sciences. Researchers have pro-
posed a range of analytical techniques to capture community
contextual influences, including rich narrative description, the
construction of contextual variables using quantitative tools (e.g.,
geographic information systems and social network analysis), sta-
tistical analysis involving community-level variables and/or
multilevel modeling, and the formulation of composite community
indices and/or community typologies (Luke, 2005; Qin and Flint,
2010). Although often considered as a unconventional method,
QCA is gaining currency in comparative social research (Liao, 2014)
while its application has also been expanded to the examination of
noncausal associations in forest policy research (Hellstr}om, 1998)
and the meta-analysis of case studies of regional or global envi-
ronmental change (Robinson et al., 2014; Rudel, 2008). This study
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demonstrates that QCA can also serve as a useful tool for analyzing
the community context shaping rural restructuring, and for
informing evidence-based rural development planning and policy
making.

6. Concluding remarks

To the best of our knowledge, this study presents the first sys-
tematic review and QCA analysis of the impacts of labor out-
migration on agricultural change in the rural social science litera-
ture. Applying QCA to an aggregate set of previously published case
studies, we were able to gain a more complete understanding of
this issue across multiple regions in China. Given the unique fea-
tures inmigration and rural restructuring dynamics across different
countries, it should be meaningful to replicate this research design
in other developing country settings or on an international scale.
Increased knowledge about the migrationeagriculture linkages can
also enhance our conceptual understanding of themediating role of
agricultural practices in the out-migration impacts on the rural
environment in the developing world (Qin and Flint, 2012b).
Additionally, while this analysis suggested general patterns of local
contextual effects on the agricultural change resulting from labor
out-migration in rural China, these factors can be readily included
in large-scale household survey research to further evaluate their
roles in adjusting the migrationeagriculture nexus. Finally, the
focus on local agricultural change in our meta-analysis is worth a
special note. Both negative and positive migration impacts on
agricultural production in migrant sending communities can be
considered as parts of broader rural restructuring processes at the
regional and national scales. Community characteristics limiting
more constructive consequences of out-migration and remittances
for agriculture in rural origin areas, such as unfavorable economic
and environmental conditions, are often the factors resulting in
substantial labor out-migration in the first place (Durand and
Massey, 1992; Jokisch, 2002; Taylor, 1999; Zhang, 2010). There-
fore, migration-induced withdrawal from agriculture in some rural
communities may actually contribute to the improvement of
regional or national agricultural structure. A more integrative
approach combining micro, meso, and macro levels of analysis is
needed in future research to provide a holistic view of the in-
teractions between labor migration and transforming agricultural
landscape in China and other developing countries.
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