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This article explores how rural labor migration affects the forest management
income. Based on consecutive annual surveys of 397 forest households in the
Jiangxi Province from 2011 to 2018, the panel-Tobit and IV-Tobit and mediation
models are conducted. The studies showed that the migration effect of labor
migration inhibits forest management income, and the remittance effect of
labor migration has a promoting effect, but the total effect of labor migration
inhibited household forest management income. A heterogeneity analysis
showed that, the labor migration effect in hilly and mountainous areas has a
significant inhibitory effect on forest management income, while the promoting
effect of the remittance effect of labor migration on forest management
income is only significant in plain areas. At the same time, compared with
the elderly group, the migration effect of labor migration of the youth group has
a greater inhibitory effect on household forest management income, while the
impact of the remittance effect of labor migration is only significant in the
elderly group. A test of action mechanism showed that, cash investment plays a
partial mediating role on the impact of labor migration effect on forest
management income, but it has a suppressing role in the impact of the
remittance effect. Labor input plays a partial mediating role on both the
labor migration effect and the labor remittance effect on forest
management income. Our analysis provides an important basis for
policymakers to formulate pertinent policies to support forest management
in collective forest regions.
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Introduction

Rural households’ income is the key to solving China’s
“agriculture, rural areas, and farmers” problems, and the
sustainability of its growth is related to a series of issues such
as social order stability and healthy growth of the national
economy (Cai and Wang, 2005; Wang et al, 2018; Zhang
et al.,, 2020). Rural households’ disposable income consists of
wage income, operational income, property income, and transfer
income (Zhao and Barry, 2014). In 2021, the per capita
of
18,931 yuan, of which the per capita operational income was
6,566 yuan, accounting for 34.68% (NBSC, 2022). Agricultural

management income is still an important source of income for

disposable income rural residents in China was

rural families (Yin et al., 2019; Yang et al., 2021). It is an effective
way to increase rural households’ income by promoting
agricultural management income (Ojeda Luna et al., 2020; Yu
etal,, 2020). In many developing countries, forest resources play a
critical role in supporting the livelihoods and increasing the
household income of the poor (Rayamajhi et al., 2012; Asfaw
et al,, 2013; Oli et al., 2016; Siraj et al., 2016; Fonta et al., 2021),
and forest management has made great contributions to poverty
reduction (Siraj, 2019; Begazo Curie et al, 2021). In addition,
forest management has also created ecological benefits such as a
carbon sink and green environment for the whole society
(Luyssaert et al,, 2018; Hou et al, 2019). Therefore, it is of
great practical significance to study rural households’ forest
management behavior and forestry income in developing
countries.

China’s forestland covers a total area of 218 million hectares,
which is divided into state-owned forests and collective forests, of
which 61.34% are collectively-owned forests and 6.94 billion
cubic meters are collectively-owned forests (NFGA, 2018).
Collective forestland is mainly concentrated in the central,
southern, and southeast mountainous areas of China. For a
long time, the productivity level of collective forestland was
low, and so was the stock level of timber (Yin et al., 2013).
The fundamental reason lies in the high degree of long-term
public ownership of collective forest property rights in China,
unclear property rights, and the responsibilities of forest resource
management (Yao, 2003; Krul et al., 2020). Therefore, in June
2003, the state council issued the Decision on Accelerating Forest
Development, and launched a new round of collective forest right
system reform, the main contents of which were clarifying
property
management, and standardizing circulation. In the same year,

rights, reducing taxes and fees, liberalizing
the pilot implementation began in the Fujian, Jiangxi, Zhejiang,
Yunnan, and Liaoning provinces. In 2008, the state council
this the

country. At the same time, after the reform and opening-up,

comprehensively promoted reform throughout
“the tide of migrant workers” has become the symbol of China’s
economic prosperity and development (Liu and Tian, 2005). In

2020, there were 286 million migrant workers in China, including
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170 million migrant workers and 116 million local migrant
workers (NBSC, 2021). It is an irreversible trend for rural
labors to migrate out to non-farming sectors in developing
countries (Fox, 2016). Many studies have shown that labor
migration does not mean a full or final withdrawal from
agricultural production, which only enriches family livelihood
sources and becomes a characteristic of agricultural life in many
developing countries (Rigg et al., 2016; Kelley et al, 2020).
However, the outflow of a large number of high-quality rural
laborers has caused great impact on forest production and
management (Peluso and Purwanto, 2018). Therefore, under
the background of forest tenure reform and rural labor migration
in China, analyzing the impact of labor migration on households’
forest management income and its mechanism can provide some
enlightenment for other developing countries.

In the existing literature, the research results of labor
migration on agricultural management and households’
income are abundant, which laid the foundation for the
development of this study. Relevant views are varied. Some
scholars believe that non-farm employment can promote
resource allocation, which is conducive to agricultural
production and income (Zhang et al, 2017; Blakeslee et al,
2020). Due to technological progress and the popularity of
mechanization and agricultural socialization services, non-
farm employment may not lay a negative impact on
agriculture (Hou and Chen, 2019; Van Loon et al, 2020).
Conversely, it may promote the optimal allocation of labor
resources and boost agricultural productivity (Khandker and
Koolwal, 2010). Furthermore, studies have found that farmers
use non-farm income for agricultural production (Davis and
Lopez-Carr, 2014; Fox, 2016), such as expanding the scale of
operation (Li et al., 2018; Pokharel and Featherstone, 2019;
Zhang et al, 2019), purchasing agricultural trusteeship
services (Sun and Su, 2012; Li and Zhuang, 2021), and
improving infrastructure (Li et al., 2020; Oviedo et al,, 2021),
so as to increase the agricultural income. However, some scholars
hold the opposite view. Some scholars suggest that non-farm
work does not promote investment in agricultural production
(Xie et al,, 2013; Schmidt et al., 2017), farmers may remit cash for
basic living improvement (Isoto and Kraybill, 2017; Kapri and
Jha, 2020; Ajefu and Ogebe, 2021), conspicuous living expenses
(Ngoma and Ismail, 2013), human capital investment (Calero
et al, 2009; Askarov and Doucouliagos, 2020), and non-
agricultural entrepreneurship (Wassink, 2020; Kharel et al,
2021). Because of the low relative income of farmland
operations, based on the rational principle, farmers will
reduce the farmland operation behavior and rent-in land
(Rahman, 2010). It is also the main reason for numerous land
abandonments in rural areas (Li et al., 2018; Han and Song, 2019;
Xu et al., 2019).

There are relatively few studies on the impact of labor
migration on forestland management and income. The
existing research viewpoints are similar to those on the
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impact on farmland management. In labor-intensive or low-
replacement forest production (Eriksson, 2018; Mbeche et al.,
2021), the outflow of high-quality rural labor has exacerbated the
aging of rural labor and the degree of feminization (Killian and
Hyle, 2020; Zhu et al., 2020; Shui et al., 2021). The decrease in the
quality of the rural surplus labor force has inevitably led to an
increase in the investment of employed labor, which greatly
squeezes the actual profits of forest production and directly
affects the farmers’ enthusiasm for forest management (Lu
et al., 2017), households may reduce their forest management
behavior or even withdraw from forestry. On the other hand, due
to the long cycle of forest management, some scholars believe
that rural non-farm employment has little impact on forest
management, and even non-farm income could promote
management investment and increase forestry income (Xu
et al., 2021). In addition, researchers also point out that the
impact of labor migration on forest management is
heterogeneous. Studies have shown that labor migration has
different effects

forestlands: it

on households with different scales of
households  with
forestlands to increase investment while inhibiting forest

encourages large-scale

management behaviors of those with small-scale forestlands
(Zhu et al, 2019).
mountainous areas has led to a long-term inefficiency of the

The excessive labor migration in
household economy, which has inhibited the growth of farmers’
income (Lai and Xu, 2019).

In summary, there is no consensus in the academic
community on the direction and path mechanisms of the
impact of labor migration on households’ forest management
and forestry income. The two main reasons for this situation
are: on one hand, the unreasonable use of research data.
Scholars use annual cross-sectional data to study the
problem of forestry management, which violates the long-
term characteristics of forestry management. On the other
hand, the accuracy of the study variable index is insufficient.
Scholars rarely combine the duality (migration effect and
income effect) of labor migration with the village and family
endowment resources, which is not conducive to the formation
of targeted conclusions and countermeasures. Therefore, based
on the re-visited survey data of 397 households, 49 townships,
10 counties, in forest areas of the Jiangxi Province for 8 years,
this article constructs a mechanism research framework of
“labor

management income” with the help of the panel-Tobit

migration-forest management investment—forest
model. The research conclusions and policy implications of
this article will provide Chinese wisdom for improving the
world forest development path. We mainly focus on the
following two questions: 1) From the perspective of long-
term data, what is the impact and mechanism of labor
migration on forest management income? 2) Is there a
heterogeneous impact of labor migration on the forest
management income between households from different
landform-type villages (plains, hills, and mountains) and
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operators of different ages of household heads (youth and
elderly)?

The structure of this article is as follows: We expound the
theory of the research framework and propose the corresponding
research hypothesis in Section 2; In Section 3, we describe the
data source and the variables and research methods. Then, in
Section 4, we present the empirical research results, including the
benchmark test, robustness and heterogeneity tests, and
mechanism research. In section 5, we propose the discussion
and conclusions.

Theoretical framework

For a long time, China’s rural areas were in a state of labor
surplus. Since the reform and opening-up in 1978, the improvement
of the market economy system has accelerated the process of
industrialization and created more jobs, but it has also greatly
promoted the migration of rural surplus labor force to central
cities or industrially developed areas (Carter, 1997; Li et al., 2021;
Xiao et al,, 2021), which has brought “demographic dividend” to
Chinese development (Sun, 2008; Yang, 2021). However, with the
deepening of rural labor migration, the shortage of a surplus labor
force in China and the substantial increase of rural labor wages
coexisted. The Lewis turning point has arrived, and rural labor was in
short supply (Cai, 2007; Wang et al., 2020). From the perspective of
rural households, the number of family laborers is limited, and the
high-quality labor is prioritized for non-farm employment to obtain
more returns, which leads to the aging and feminization of the
existing rural labor force (Shang, 2018; Zou et al,, 2018; Zhu et al,,
2020). From the view of the migration effect, a large number of the
rural high-quality labor force migrating out leads to the large use of
weak labor force in forest production, which reduces the efficiency of
forest management, directly leading to the increase of forest
management costs and suppresses the forest management
income. From the view of the remittance effect, households use
the non-farm income for forest management investment, which has
a certain role in promoting the forest management income.
However, under the joint force from the two aspects, due to the
limited mechanization of forest management and the generally low
quality of labor force, substitution of the remittance effect for the
migration effect is insufficient. The overall effect of labor migration
on forest management income will be inhibitory.

The labor input is directly related to the efficiency of forest
management (Xie et al., 2019a). Furthermore, forest-operating
income is the biggest motivation for households to make
decisions about labor migration or forest management. If the
information is certain, people can easily compare the income
between labor migration and forest management, and conduct
more profitable labor-distributive decisions. However, it is rare to
determine information, and people always make emotional
decisions at uncertain informational situations (Agarwal et al.,
2016; Elahi et al., 2021b; Elahi et al., 2022a). Therefore, farmers
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will input labor to continue to maintain forest management when
the stability of the non-farm job market is uncertain. Under the
circumstance that mechanization cannot be widely used in forest
management, if the family wants to maintain the original
forestland scale, it is an inevitable choice to hire labor
(Ospina et al., 2019). With the rise of labor wages, the fall of
rural surplus labor quality, and extreme weather event risks to
crop-production (Abid et al., 2019; Elahi et al., 2021a), hiring
labor for forest management will lead to an increase in operating
costs. As the hire costs more than the profit, farmers will reduce
such decisions, thereby inhibiting the increase in family forest
operating income. However, the remittance income of non-farm
employment can provide funds for hiring labor, which will bring
about the increase of forestry income. Hiring labor with
remittance income can ensure forest production, which is a
reasonable choice for farmers who cherish the forestry land.

On the other hand, cash outlay is also an important factor
affecting the income of forestland management. Generally speaking,
households can increase the cash input in forest management to
optimize the structure of production factors or expand the scale of
operation, so as to achieve the goal of improving the efficiency of
forest management. However, with the deepening of labor
migration, a large outflow of high-quality labor leads to the
overall aging and weakening of the rural labor force (Wang
et al,, 2020; Lee et al, 2021). Under the case of incomplete forest
mechanization, new technologies and new machinery are difficult to
be effectively popularized and used, and the benefits brought by the
households’” blind increase in cash investments must be limited
(Duan et al, 2021). Therefore, with the deepening of labor
migration, especially the out-migration of young family laborers,
households will reduce cash spending, thereby inhibiting the growth
of the family forest management income. At the same time, the
essence of deepening labor migration is the rational allocation of
high-quality labor, so, different labor levels and different regions will
inevitably have different research conclusions, and there are
heterogeneity problems.

Based on the aforementioned discussion, this article proposes
the following three research hypotheses: H1: Labor migration has
an inhibitory effect on household forest management income. H2:
There are differences in the impact of labor migration on forest
management income between mountainous villages, hilly villages,
and plain villages, as well as household heads with different ages.
H3: Both labor input and cash outlay are effective paths of the
effect of labors” migration on forest management income.

Data and methods
Data
Study area

The Jiangxi Province is a key forest province in southern
China’s collective forest areas, where nearly 2/3 of the rural
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population lives in mountainous areas, 2/3 of the land is
mountainous, and 2/3 of the counties (cities) are key forest
counties (cities). The province’s forestland area reached
10.72 million hectares, and the collective forestland area was
9.13 million hectares, accounting for 85% of the province’s
forestland, with a forest coverage rate of 63.1 %, ranking
second in the nation (NFGA, 2018). By the end of 2020, the
total stock of living wood reached 685 million cubic meters, and
the unit area of the arbor forest reached 78.9 cubic meters per
hectare, and the total forest output value had increased from
306.3 billion yuan in 2015 to 511.2 billion yuan in 2019; the total
output value of the forest was ranked sixth in China (JXPG,
2021). In 2020, the total number of migrant workers in the
province was 12.373 million, including 4.202 million local
migrant workers and 8.171 million migrant workers (JXBS,
2021).

An urgent problem facing local governments and management
departments is how to transform the advantages of Jiangxi’s forest
resources into economic advantages, so as to achieve the goals of
turning resources into assets, making forest industry prosperous,
and increasing the income of forest farmers. The new round of forest
tenure reform policies is on the agenda. The forest tenure reform in
the Jiangxi Province mainly went through the following stages. The
first was the pilot stage. In 2004, the Jiangxi Provincial Party
Committee and the Provincial Government issued the Decision
on Accelerating Forest Development and Opinions on Deepening the
Reform of the Forest Tenure System and other documents, focused
on deepening the reform of the collective forest tenure system. And
in September 2004, the forest tenure reform pilot work was carried
out in seven key forest counties (cities) including Chongyi and
Tonggu. The second was the full implementation stage. In 2005, the
forest tenure reform with the main content of “clarifying property
rights, reducing taxes and fees, easing operation, and regulating
circulation” was launched throughout the Jiangxi Province. At the
end of 2006, the forest tenure reform, with “clarifying property rights
and allocating forestland to households” as the core content, was
basically implemented. Then, rural households became the main
body of forestland management. The third is the perfecting and
deepening reform stage. Since the basic completion of the forest
tenure reform in 2009, the Jiangxi Province has successively issued a
series of supporting reform policies to strengthen forest social
services, improve forest logging management, standardize forest
tenure transfer, establish a public financial system to support
collective forest development, and promote forest investment and
financing (Hyde, 2019; Xu and Hyde, 2019). The aim is to
continuously improve and deepen the collective forest tenure
reform in Jiangxi, improve farmers’ enthusiasm for forest
management, and stabilize income growth (Yin et al,, 2013).

Data sources

The data used in this article are from annual re-visited
surveys of rural households in the Jiangxi Province from
2011 to 2018. Each summer, we conducted a survey about the
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living and production activities of sample households in the last
year. In total, we have conducted eight annual surveys.
Following the national statistical standards (JXBS, 2021) and
previous research studies (Xiao et al., 2021), migrant laborers
refer to those who migrate outside of the local townships to
engage in non-farm work for more than 6 months during the
survey year. The sample selection method was as follows: first,
we selected 10 sample counties according to the geographical
location and economic development level; then, we randomly
chose five sample villages from each sample county and
10 sample households from each sample village. Finally, the
sample consisted of 500 rural households from 50 villages in
10 counties. For each sample household, trained investigators
conducted a face-to-face interview with a knowledgeable
family member, usually the household head. The data
collected in the questionnaire included family demographic
characteristics, employment status of each family laborer,
forest resources, forest management input and income,
progress status of the collective forest tenure reform, forest
financial policy and forest reform policy needs, etc. For each
sample village, the survey team also conducted a village-level
questionnaire survey with the village committee members. The
survey contents included the villages’ socioeconomic and
forest management conditions. It usually took 45-60 min to
finish a questionnaire. In addition, the study also extracted the
topographic data of the sample villages through the Digital
Elevation Model (DEM). The data collected are for the year
before the survey.

Actually, it was very difficult to re-visit the same sample
households over an 8-year period. Some sample households
could not be contacted due to them moving out or other
irresistible factors. Then, we selected another household with
similar characteristics to ensure the sample size. This article
focused on analyzing the impact of rural labor migration on
family forest management and income. Therefore, we deleted the
interrupted sample households, and finally got 397 sample
households with continuous surveys from 49 sample villages

in 10 counties.

Variable selection

This article focuses on the influence of labor migration on
household forest management input and output. The factors
affecting household forest management input and output are
multifaceted. Table 1 shows the definition of various variables in
this research.

Explained variable

Forest management income (Foln) is the explained variable
that the research focuses on. It is mainly measured by the
household forest income and forestry-related government
subsidies (Xie et al., 2019b), such as, timber forest income,
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bamboo forest income, economic forest income, non-timber
forest product income, and forestland rent-out income.

Core variable

In order to deeply understand the impact of labor migration
the
comprehensively analyzed the impact of labor migration from

on forest management input and income, study
two aspects: migration effect and remittance effect. Among them,
the migration effect is measured by three indicators: the ratio of
migrant laborers to the total household laborers (Tratio), the
number of migrant laborers in the household (Tnum), and
whether the household head migrated out (Hnot) (Xu et al,
2018). The remittance effect (NoIn) is represented by household
non-farm income. Additionally, the total effect of migration is
captured by whether the household has migration labors (Tnot)

(Xie et al., 2019b).

Mediating variables
The research constructs the mechanism research framework
of

management income, and thus takes forest management input

labor  migration-forest ~management  input—forest
as an intermediary variable. We consider forestland management
investment from two aspects: cash outlay (Inv) and labor input
(FoLa). Cash outlay refers to the monetary expenditure in forest
management, including costs of purchasing seedlings, chemical
fertilizers, pesticides, machinery or livestock power, taxes, and
fees (Xie et al., 2019a). Labor input consists of both households’
own labor investment and hired labor, measured by the amount

of time (person * days).

Control variables

For regional heterogeneity analysis, the study used the
topographic data of the village where the sample households
resided (Type) and the ages of the household heads as control
variables (Age). Based on previous research studies and the actual
situation of the study areas, we also chose family characteristic
factors (education of household head (Edu), the number of
laborers in a household (Labor), whether family members are
village cadres (Vcadres), forest resource factors (timber forest
area (Timber_A), economic forest area (Economic_A), bamboo
forest area (Bamboo_A), and forest fragmentation (Areatract)),
economic and geographical factors (village population (V_pop),
per capita net income in the village (V_income), and the distance
from village to nearby town (Distance)) (Bao et al., 2021; Lian
et al., 2021; Wang et al,, 2021; Liu et al., 2022).

Empirical strategy

First, because forest management requires a long period, the
households’ forest income is 0 yuan for many years, and when
households are not active in forest management, their forest
income is also 0 yuan. In this case, the Tobit model is more
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TABLE 1 Descriptive statistics of the survey data.

10.3389/fenvs.2022.902153

Variable Definitions 2010 2017

Mean SD Mean SD
Foln Forest management income (yuan) 7765.72  16867.61 16183.63 4642541
Tratio The proportion of migrant laborers to total household laborers (migration effect) (%) 0.37 0.33 0.40 0.38
Noln Household non-farm income (remittance effect) (yuan) 3828.43 5145.16 9848.14 17507.27
Tnot Whether there are migrant laborers in a household (1 = Yes, 0 = No) 0.64 0.48 0.62 0.49
Tnum Number of migrant laborers in a household (persons) 1.30 1.40 1.28 1.38
Hnot Whether the head of the household is a migrant (1 = Yes, 0 = No) 0.11 0.32 0.20 0.40
Age The age of the head of the household 50.69 10.10 57.69 10.10
Type Topographic type of the village (1 = plain, 2 = hill, 3 = mountain) 1.88 0.73 1.88 0.73
Vtratio The proportion of migrant laborers to the total laborers in the village (%) 0.46 0.24 0.54 0.19
Inv Households’ cash outlay in forest management (yuan) 494.1 1372.1 7443.8 24528.8
FoLa Households’ labor input in forest management (days) 71.60 123.14 78.94 510.52
Edu The education level of the head of household (1-elementary school and below, 2-junior high school, 3-high  1.89 0.83 1.91 0.82

school (secondary technical secondary school), and 4-college and above)

Vcadres Whether there are village officials in a household (1 = Yes, 0 = No) 0.30 0.46 0.41 0.49
Labor The number of laborers in a household (persons) 3.07 1.63 2.75 1.59
Areatract Average forestland area per tract (ha/tract) 1.70 323 1.45 2.08
Timber_A The area of timber forest (ha) 243 5.50 2.71 6.24
Economic_A  The area of bamboo forest (ha) 1.47 6.15 0.98 3.04
Bamboo_A The area of economic forest (ha) 2.24 451 3.16 6.83
Vpop Population size of the village (hundreds persons) 15.16 9.69 16.68 10.81
Vincome Per capita net income of the village (yuan) 394492 154827  5863.95  3796.22
Distance The distance from the village to the nearby township (km) 7.21 6.03 7.21 6.03

1. Migrant laborers refer to those who migrate outside of the local townships to engage in non-farm employment for more than 6 months during the survey year. 2. Inv, NoIn, Foln and
Vincome were all processed at constant prices in 2010. And 1 USD = 6.65 yuan, in year 2010. 3. In order to eliminate heteroscedasticity, logarithmic transformation of Inv, Noln, Foln,
Timber_A, Economic_A, Bamboo_A, and Vincome were performed in the Models. 4. To save space, this table only reports the data in 2010 and 2017.

suitable than the least squares model (De Souza Filho et al., 2019).
The Tobit model can solve the problem of sample self-selection
to some extent. Therefore, this article used survey data from
397 sample households for eight consecutive years to construct a
panel Tobit model to study the impact of labor migration on
forest management income. The specific model is as follows:

N
a; + f,migrate; + Z)’mxit +€,Y;,>0 (
it n=1

0,Y: <0

it =

1)

In formula (1), Yj represents the forest management income
of the ith household in yeart, migrate; represents the labor
migration variables (including the remittance effect and
migration effect, such as Noln and Tratio) of the ith
household in yeart, and X;; denotes other control variables
for the ith household in yeart, «;, f,, and y,, indicate the
corresponding coefficients to be estimated, ¢; shows random
interference terms and satisfied to be normally distributed with
zero mean value and constant variance (Wooldridge, 2010;
Schmidt and Finan, 2017; Elahi et al., 2020; Elahi et al,
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2021a; Elahi et al,, 2022b), and this statement is also subject
to several of the following models.

Second, there may be mutual, causal endogenous problems
between labor migration and family forest management income.
Based on the “herd effect” of household decision-making, this
article selected the village-level labor migration ratio as an
instrumental variable. On one hand, the labor allocation
decisions of rural households are easily affected by those of
other households in the village, which satisfies the principle of
correlation of instrumental variables. On the other hand, the
village-level labor behavior has little impact on the household
forest management income, which also satisfies the exogenous
principle of instrumental variables. The specific model is as
follows:

(@)
(©)

. *
migrate, = o, + B,Z;, + Z VonXit + Oit
Yy = a3 + Bymigrate;, + Z VauXit + thy

In formula (2),Z; is the
proportion of migrant laborers to the total laborers in the

instrumental variable (the

village (Vtratio). The purpose of formula (2) is to capture the
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exogenous influence of labor migration on forest management
income through the prediction and regression of exogenous
variables. Formula (3) is to return the explained variables on
the exogenous influence captured in formula (2) to eliminate the
biased estimation generated by endogeneity, so as to realize the
unbiased estimation. Both oy and g, show random interference
terms and are satisfied to be normally distributed with zero mean
value and constant variance.

Finally, according to the theoretical analysis in the second
section, and based on the basis of formula (1) and previous
research studies (Wen and Ye, 2014), the stepwise method was
used to test the mediation effect, and further analyze whether the
rural labor migration affects the household forest management
input, and then affects the forest management income. The
specific model is as follows:

4)
@)

medy = a, + ,migrate; + z Yo Xit + &

Y} = a3 + fymigrate; + nmed, + z VanXit + Vit

In formulas (4) and (5), med;; shows the mediating variable
of labor migration to the income of household forest
management, it includes cash investment (Inv) and labor
input (FoLa). We further tested the mechanism of labor
migration on the income of household forest management.
Both ¢;, and vy showed random interference terms and were
satisfied to be normally distributed with zero mean value and

constant variance.

Empirical results
Summary statistics

Table 1 summarizes the means and standard deviations of
the variables. To be concise, we only presented the data in
2010 and 2017. Overall, the income of the forest households in
the Jiangxi Province has doubled, with the average forest
income per household being 7,766 yuan in 2010, while the
average forest income reached 16,184 yuan in 2017. This
indicated that the forest tenure reform in the collective
forest areas has effectively liberated the productive forces of
forest households and activated the vitality of the forest
industry. As to the investment in forest management, the
average cash investment of households in forest management
in 2010 was 494 yuan per household, while the cash investment
in 2017 reached an average of 7,444 yuan per household, an
increase of 15 times in 8 years. The average labor input per
household was 71.6 days in 2010, and that was 78.94 days in
2017, indicating an increase in the labor input. In general, as the
two main input factors of forest management, cash outlay and
labor investment seem to have played a certain role in the
growth of households’ forest income, but the specific effect
needs to be further tested.
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There has been a trend for labor migration, and the
proportion of labor migration in rural households remains
high. Overall, 64% of the sample households had migrant
laborers in 2010, and that was 62% in 2017. Furthermore, for
the migration effect indicators, in 2010, the average number of
household laborers in the sample reached 3.07, the number of
migrant laborers reached an average of 1.3 persons per
household, and the mean migration ratio of household
laborers was 36.60%. In 2017, the households’ laborer number
was 2.75 people per household, the labor migration ratio reached
40.44%, and the average migrant laborer number reached
1.28 people per household. In terms of income effect
indicators, the mean of the annual non-farm income increased
from 3,828 yuan to 9,848 yuan.

As for the household head characteristics, the sample data
show that household heads are of high age and low education
level. In 2017, the average age of the household heads was
57.69 years of age, and the mean education level was between
primary school and junior high school. In terms of family
characteristics, the rate of the sample households of the
village cadres had increased, from 30% in 2010 to 41% in
had
decreased from 3.07 persons in 2010 to 2.75 persons in

2017. The mean number of household laborers
2017. In terms of forestland characteristics, the average area
of a timber forest was 2.43 ha in 2010, and it increased to
2.71ha in 2017. The average area of an economic forest was
1.47 ha in 2010, and it decreased to 0.98 ha in 2017. The average
area of a bamboo forest was 2.24 ha in 2010, and it increased to
3.16 ha in 2017. While the degree of fragmentation of
forestlands increased slightly, in terms of village economic
geography factors, the average village population was
1,516 in 2010 and 1,668 in 2017, the average village income
increased from 3,945 to 5,864 yuan, and the average distance
from the village to the nearby town was 7.2 km, 33.5% of the
villages belonged to the plain type, 45.3% of the villages
belonged to the hill type, and 21.2% of the villages belonged
to the mountain type.

Estimated results

Benchmark regression model

This article uses the statistical software Statal6 to estimate
the data of 397 households for a total of 8 years. Aiming at
clarifying the impact of labor migration on the income of
household forest management income, the models were
constructed following the research content and the principle
of going from simple to complex. The regression results are
shown in Table 2.

Models 1-3 show that, without considering endogeneity,
only the migration effect (Tratio) and remittance effect (Noln)
of labor migration on the income of forest management were
concerned. The results showed that Tratio has a significantly
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TABLE 2 Results of benchmark regression of labor migration on forest management income.

Variable Model 1 Model 2 Model 3

Tratio —0.411%%* —0.393*+**
(0.118) (0.120)

Noln —0.041 —-0.026

(0.027) (0.028)

Tnot

Age

Type

Edu

Veadres

Labor

Areatract

Timber_A

Economic_A

Bamboo_A

Vincome

Vpop

Distance

Year Yes Yes Yes

Constant 1.563*** 1.526*** 1.627***
(0.114) (0.132) (0.135)

Observations 3176 3176 3176

Wald x* 286.75%** 297.8%%% 402.17%%*

Endogenous Wald ¥ — — _

Standard errors are in parentheses ***p < 0.01, **p < 0.05, *p < 0.1.

negative influence on household forest income, and the effect of
NolIn does not pass the statistical significant test. That is to say,
the higher the migration ratio of household labor, the lower the
forest management income is.

The village type (Type) and household head age (Age) were
added in Model 4. The coefficient of Tratio is negative and
significantly correlates with the household forest management
income, while Type has the opposite effect. This indicates that
households in mountainous villages could have higher forest
incomes than those in plain villages. However, both the age of the
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Model 4 Model 5 Model 6 Model7
—0.410*** —0.337*4** —3.585%**
(0.118) (0.117) (0.830)
—-0.029 —-0.043 0.085*
(0.028) (0.028) (0.048)
—2.764***
(0.675)
-0.006 0.003 0.011** 0.005**
(0.005) (0.005) (0.005) (0.002)
0.684*** 0.470%* 0.544* 0.525%**
(0.079) (0.076) (0.067) (0.069)
0.144** 0.055** 0.098*
(0.066) (0.027) (0.055)
0.046 -0.199* —-0.209*
(0.086) (0.111) (0.116)
0.063** 0.2287* 0.392%%*
(0.025) (0.048) (0.091)
0.012 0.009 -0.007
(0.020) (0.019) (0.020)
0.085* 0.057 0.096*
(0.049) (0.049) (0.050)
0.322%% 0.241%% 0.252%**
(0.059) (0.067) (0.068)
0.4410% 0.366%** 0.402***
(0.056) (0.068) (0.069)
—0.579*** —0.614*** —-0.555
(0.161) (0.186) (0.414)
-0.008 —-0.005* -0.006
(0.005) (0.002) (0.004)
-0.006 —-0.006* 0.001
(0.009) (0.004) (0.007)
Yes Yes Yes Yes
0.661* 1.442%* 1.596%** 2.177**
(0.358) (0.586) (0.595) (0.958)
3176 3176 3176 3176
377.054** 528.35%** 590.36*** 529.37***
— — 18.01%%* 19.57%%¢

household head and non-farm income have no significant impact
on the forest management income.

In Model 5, other control variables were added. The results of
the migration effect (Tratio) and remittance effect (Noln) are
consistent with those in Models 1-4. In Model 6, following
previous studies (Xie et al, 2019b; Xiao et al, 2021), we
introduced the village-level labor migration ratio as an
instrumental variable (Tratio) to deal with possible endogenous
problems. Tratio had a significantly negative influence on the

forest management income, with its coefficient being -3.585. Non-
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TABLE 3 Test of the robustness of the benchmark model.

Variable 2sls Replace variable
Model 8 Model 9 Model 10
Tratio —2.436**
(0.518)
Tnum —1.124***
(0.258)
Hnot -14.266**
(6.959)
Noin 0.055* 0.051* 0.225*
(0.032) (0.031) (0.136)
Age 0.006* 0.014*** —-0.092*
(0.003) (0.005) (0.047)
Type 0.349*** 0.528** 0.805%**
(0.043) (0.064) (0.067)
Edu 0.009 0.049 -0.253
(0.037) (0.056) (0.222)
Vcadres -0.136** -0.163 —1.149*
(0.069) (0.105) (0.626)
Labor 0.149*** 0.658*** 0.039
(0.031) (0.141) (0.055)
Areatract 0.013 0.016 -0.008
(0.014) (0.019) (0.042)
Timber_A 0.06* 0.046 -0.185
(0.033) (0.048) (0.167)
Economic_A 0.177% 0.262*** 0.213
(0.045) (0.064) (0.148)
Bamboo_A 0.279*** 0.383*** 0.395%**
(0.043) (0.065) (0.137)
Vincome —0.145* —0.649*** —0.724*
(0.084) (0.181) (0.384)
Vpop -0.003 —-0.004 —0.025**
(0.003) (0.004) (0.011)
Distance 0.002 -0.001 -0.014
(0.005) (0.007) (0.015)
Year Yes Yes Yes
Constant 1.003* 0.419** 9.737**
(0.219) (0.185) (3.862)
Observations 3176 3176 3176
Wald x* 66.76*** 605.90*** 133.37***
Endogenous Wald ¥’ 70.988*** 17.80 *** 11.36***

Standard errors are in parentheses ***p < 0.01, **p < 0.05, *p < 0.1.

farm income is significantly positively related to forest management
income. The coefficient is 0.085, indicating that for every 1% increase
in household non-farm income, the forest income increases by
0.085%.

Furthermore, in order to study the overall effect of labor
migration on the household forest income, in Model 7, we used
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Tnot to replace Tratio and Noln. The results showed that labor
migration has an overall negative effect on the household forest
management income. That is to say, research hypothesis 1 has
been effectively verified.

Regarding the remaining control variables, after considering
the possible endogeneity (Model 6), both Age and Type are
significantly positively related to the household forest income,
which provides ideas for the follow-up research on heterogeneity.
Among the household characteristics, both Edu and Labor have
significantly positive effects on the forest management income,
reflecting that the comprehensive improvement of the rural
laborer’s human capital is an effective mechanism to achieve a
sustainable growth of rural income. Vcadres had a significantly
negative effect on the household forest income. Among forest
resource factors (Model 6), both Economic_A and Bamboo_A
had a significantly positive influence on the household forest
income, and Timber_A did not pass the statistical significant test,
which confirms that the income from different forest types is
different. Areatract positively affected household forest income,
but it was not statistically significant. The variables representing
the village characteristics (Vincome, Vpop, and Distance) are all
negatively related to the forest management income (Model 6).

Test of robustness

To verify the reliability of the aforementioned analysis, we
replaced the regression method and key independent variables of
Model 6. On one hand, the 2sls method was applied to replace the
IV-Tobit method. The results are shown as Model 8 in Table 3. It
indicated that Vratio is still an effective instrument variable.
Tratio still has a significantly negative effect on the forest
management income, and Noin is positively related to the
forest management income, which is consistent with the
benchmark regression estimates (Model 6). On the other
hand, we used Tnum and Hnot to substitute for Tratio. The
results are shown in Model 9 and Model 10, and both Tnum and
Hnot are significantly negatively related to the income of the
household forest management, which is still consistent with the
benchmark regression results.

Heterogeneity analysis

The aforementioned studies have shown that the household
labor migration had a significant inhibitory effect on the
household forest management income, and the conclusion was
robust. However, whether there are regional or group differences
in this inhibitory effect still needs to be further explored.
Therefore, we performed a heterogeneity analysis according to
the village type and household head age.

On one hand, the sample households were grouped by the
village type (Chen, 2020). The topographical locations of the
Jiangxi Province are divided into plains, hills, and mountains,
and there are obvious differences in the livelihood and
forestland resource endowments. Based on this, we tested
separate models for households from plain, hilly, and
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TABLE 4 Heterogeneity analysis of the village types and ages for labor migration.

Variable Plain Hill
Model 11 Model 12
Tratio -2.871 —5.345%*
(1.761) (1.300)
Noin 0.200** 0.054
(0.092) (0.121)
Age 0.024* 0.014*
(0.012) (0.008)
Type
Edu 0.048 0.154*
(0.122) (0.091)
Veadres —-0.537** -0.162
(0.243) (0.233)
Labor 0.4027%* 0.173**
(0.118) (0.088)
Areatract -0.084 0.097*
(0.052) (0.050)
Timber_A 0.203* 0.016
(0.112) (0.081)
Economic_A 0.518%** 0.183*
(0.134) (0.109)
Bamboo_A 0.227 0.477*%*
(0.158) (0.165)
Vincome —1.284%** —0.422
(0.403) (0.391)
Vpop —0.014 0.003
(0.011) (0.006)
Distance 0.031* —-0.005
(0.017) (0.012)
Year Yes Yes
Constant 3.193** 1.390**
(1.376) (0.656)
Observations 1064 1440
Observations Wald x* 112,024 237.20%*
Endogenous Wald ¥ 11.66%** 4.28%

Standard errors are in parentheses ***p < 0.01, **p < 0.05, *p < 0.1.

mountainous villages, respectively. The results are shown in
Table 4. From the perspective of the labor migration effect,
Tratio is not significant for households in plain areas. The
negative impact of Tratio on the household forest income is
stronger in hilly areas than that in mountainous areas. In terms
of the remittance effect, only in the plain group, Noin has a
significant promoting effect on household forest management
income. On the other hand, the sample households were
grouped by the age of the household head. Generally
speaking, the age of the household head basically means the
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Mountain Youth Elderly
Model 13 Model 14 Model 15
~4.086** —4.3730 ~2.856%**
(1.688) (1.287) (1.088)
0.011 -0.009 0.183**
(0.086) (0.059) (0.082)
0.001 0.028** ~0.020*
(0.008) (0.011) (0.011)
0.599** 0.418*%*
(0.093) (0.100)
~0.307%* 0.020 0.074
(0.136) (0.082) (0.095)
0.007 -0.237 -0.093
(0.157) (0.145) (0.166)
0.232%* 0.192** 0.214*%*
(0.104) (0.079) (0.063)
0.034 ~0.044 0.042*
(0.022) (0.034) (0.025)
0.117 ~0.020 0.135*
(0.091) (0.070) (0.072)
~0.068 0.2924 0.169
(0.147) (0.083) (0.110)
0.256** 0.480** 0.244**
(0.107) (0.083) (0.118)
-0.619 —1.022%4 0.075
(0.674) (0.227) (0.328)
~0.035%* 0.002 —0.011%
(0.014) (0.006) (0.006)
~0.001 0.020* ~0.011
(0.014) (0.011) (0.010)
Yes Yes Yes
5.431%* 1.933** 1.941*
(2.115) (0.801) (1.128)
672 1720 1456
186.32%** 357.40%%* 262.84*%%
6.82%4% 4.8 13.774%%

age of the entire household labor. Therefore, according to the
distribution of Age, sample households with the household
head’s age above the average were classified into the elderly
group, and the others
group. Similarly, we ran separated models for the two

were divided into the youth

different groups. The results are shown in Models 14-15. In
both the elderly group and youth group, Tratio has significant
inhibitory effects on the forest management income, and the
inhibitory effect of the youth group was greater than that of the
old group. At the same time, only in the elderly group, Noin
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TABLE 5 Mechanism of the effect of labor migration on the forest management income.

Variable

FoLa

Tratio

Noin

Age

Type

Edu

Veadres

Labor

Areatract

Timber_A

Economic_A

Bamboo_A

Vincome

Vpop

Distance

Year

Constant

Observations
Wald x*
Endogenous Wald ¥’

Standard errors are in parentheses ***p < 0.01, **p < 0.05, *p < 0.1.

showed significantly positive influence on the household forest

management income.

Mechanism analysis

To clarify the specific impact mechanism of labor migration
on forest management income, we used the stepwise regression
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Inv

Model 16

—2.622**
(1.256)
—0.153**
(0.071)
0.005
(0.007)
-0.085
(0.101)
0.149*
(0.086)
—0.350"*
(0.170)
0.209%**
(0.074)
0.032
(0.027)
—-0.164**
(0.073)
0.245**
(0.100)
0.024
(0.105)
-0.393
(0.278)
—-0.011*
(0.006)
—0.039**+*
(0.011)
Yes
1.582%%*
(0.369)
3176
188.16***
3.87 **

Foln FoLa Foln
Model 17 Model 18 Model 19
0.2974**
(0.039)

0.333%%

(0.021)
—2.813*%* —3.157%%* —2.533***
(0.812) (0.990) (0.754)
0.089* 0.039* 0.072*
(0.047) (0.021) (0.024)
0.011** —-0.005 0.012%%*
(0.004) (0.005) (0.004)
0.545*** 0.219*** 0.46*%*
(0.065) (0.079) (0.059)
0.044 -0.075 0.086*
(0.055) (0.068) (0.050)
-0.163 —-0.068 —-0.166*
(0.108) (0.132) (0.098)
0.207*** 0.223%** 0.158***
(0.047) (0.058) (0.044)
0.004 0.009 0.003
(0.018) (0.023) (0.017)
0.040 0.207*** 0.002
(0.047) (0.058) (0.043)
0.209*** 0.334*** 0.146**
(0.065) (0.08) (0.058)
0.366*** 0.288*** 0281+
(0.066) (0.082) (0.059)
—0.584*** —-0.154 —0.589***
(0.180) (0.223) (0.163)
—-0.004 —0.010** —-0.003
(0.004) (0.005) (0.004)
0.006 —-0.020** 0.007
(0.007) (0.009) (0.006)
Yes Yes Yes
1.249%* 3.425%* 1.105%*
(0.578) (0.715) (0.442)
3176 3176 3176
687.42%* 365.46*%* 729.63***
15.63 *** 7.97 ¥+ 10.64 ***

test from two aspects of forest management investment: labor
input and cash outlay.

Model 16 and Model 17 in Table 5 are the results of the
mediation effect of cash investment in forest management. In the
first step of regression (Model 16), both Tratio and Noln have
significant negative influence on the cash outlay behavior (Inv) in
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forest management. In the second step of regression (Model 17),
the results showed that Tratio inhibits and Inv promotes the
forest management income significantly. Therefore, according to
the significance of variables and the consistency of the signs of
direct effects and indirect effects, it is shown that the cash
investment in forest management plays a mediating role in
the impact of the labor migration effect on household forest
income, with the mediation effect being 21.7%. It has a
suppressing effect in the impact of the remittance effect on
forest management income.

Model 18 and Model 19 in Table 5
mediation effect of labor input in forest management. The same

are the results of the

estimation method was used for the stepwise regression test. In
the first step (Model 18), Tratio significantly inhibited labor input
(FoLa), and Noin played a role in promoting household labor
input. In the second step test (Model 19), the labor migration
effect has a significant inhibitory effect on the forest income, the
remittance effect has a promoting effect on the forest income, and
labor input has a positive effect on the forest income. Therefore,
according to the significance of variables and the consistency of
the signs of direct effects and indirect effects, it is shown that
labor input plays a mediating role in the effect of the remittance
effect on forest management income, with the mediation effect
being 29.3%, and it also plays a mediating role in the effect of
labor migration effect on forest income, with the mediation effect
being 15.3%.

Discussion and conclusions
Discussion

First, the re-visit panel data of typical sample households
spanned up to 8 years, enabling us to consider the long-term
effects of forest inputs and outputs more effectively. It not only
ensures the individual information of farmers, but also the
smooth error of tree species with different growth cycles.
Furthermore, we analyzed both migration and remittance
effects of rural labor migration on forest management income.
Whether there are migrant laborers in a household was applied to
capture the overall effect; the non-farm income of a household
was chosen to represent the remittance effect of labor migration.
We also measured the migration effect from multiple
enumerations—the proportion of migrant laborers to the total
household laborers, how many migratory laborers in a
household, whether the household head in a household
migrates, etc. It is found that the overall effect of labor
effect
management income. This is consistent with previous studies
(Xie et al., 2013; Dash et al., 2016; Xie et al., 2019b; Zhu et al.,
2019). Specially, the migration effect of labor inhibited the
income of family forest management, while the remittance

migration performed an inhibitory forest

on

effect was positive to the household forest income. The
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possible reason is that the large number of high-quality rural
migrants has led to the general aging and weakening of the
retained labor force. The increase in the cost of forest
management has led to a decline in forest income. The
increase in non-farm income in households can provide
financial support for household production, which is
conducive to households’ forest management income in forest
areas. However, the non-farm income cannot cover the negative
effect of rural labor migration, which leads to the overall
inhibition of labor migration on forest management income.
By applying different regression methods and considering
different enumerations of labor migration, we have also
confirmed the robustness of our results.

Second, through the comparison of households from
different landform types and operators of different ages, we
examined the heterogeneous effect of labor migration on
forest land management income. Previous studies have paid
little attention to landform types and labor structures of the
sample households. According to the topographic type of the
households’ geographical location, we divided the sample
households

Similarly, we also divided them into a youth group and

into plain, hilly, and mountainous groups.
elderly group according to the age of the household heads.
Our study revealed that, in terms of landform heterogeneity,
labor migration in hilly areas and mountainous areas had a
significant inhibitory effect on the forest management income.
Remittance effect was only significantly positive in plain areas.
This is
heterogeneity in the impact of labor migration on forestland

consistent with the conclusion that there was

management by the village types in previous studies (Liu et al.,
2016; Xu et al., 2019; Zhu et al., 2019). Luo et al. (2019) showed
that rural labor migration does not affect land-use efficiency in
the low-hill areas, while our findings are different. Households in
the plains are not very motivated in forest management due to
their small-scale of the forestlands and diversification of
livelihoods, which is also the possible reason why migration
effect in the plains did not significantly inhibit the household
forest income. Contrarily, farmers in hilly and mountainous
areas were more motivated in forest management. However,
the irreversible outflow of high-quality laborers led to the severe
phenomenon of land abandonment and inhibited the growth of
the household forest income (Lu Z. et al., 2018). On the other
hand, compared with farmlands in hilly and mountainous areas,
forestlands in plain areas are more suitable for mechanized
operations. Non-farm income may increase households’” forest
investment. Therefore, the increase in the household non-farm
income is more likely to promote the income of household forest
management.

In terms of household heads’ age, the migration effect of the
youth group has a greater inhibitory effect on the household
forest income than that of the elderly group. The remittance
effect of the elderly group is significantly positive, while that of
the youth group is not statistically significant. It is in line with
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previous studies (Lu H. et al., 2018). The possible reason is that,
the youth group has a stronger learning ability and better labor
ability than the elderly group to conduct forest management, so
they also have greater opportunities to obtain non-farm
employment. Therefore, forest management was not taken as
an obvious livelihood strategy by the majority of the youth
(Robson et al., 2020). As labor-intensive forest management
requires higher labor ability, the migration effect in the youth
group has a greater inhibitory effect on the forest management
income than that in the elderly group. However, it is difficult for
the elderly to change the existing knowledge structure and
production behavior, once their non-farm income increases,
they will be more likely to increase investment in forest
management (such as bamboo forests) (Yang et al., 2018). In
addition, the age of the head of the household (Age) had a positive
effect on household forest income in the youth group and a
negative effect in the old group. Our findings indicate that the
relationship between age and households’ forest income is non-
linear, which is in line with previous studies (Xie et al., 2013; Guo
et al., 2015; Huang et al., 2020).

Third, based on the research of Xie et al. (2019b), this article
analyses the mechanism of labor migration on forest
management income from the aspects of labor input and cash
input. Cash investment plays a partial mediating role in the
impact of the migration effect on forest management income, but
it has a suppressing role in the impact of remittance effect. Duan
et al. (2021) found that labor migration had little influence on
forest cash investment, and had significant negative influences on
labor input and forest management income. However, we did not
found any such evidence. The reason is that, on one hand, when
households want to maintain or increase the scale of forestlands,
they deal with labor constraint by purchasing new technologies
or forest socialization services. However, the general decline in
the labor quality seriously hinders the effective improvement of
new technologies or new machinery on production efficiency (Xu
etal, 2020; Zheng et al., 2020). The result of cash investment may
often be that the sunk cost of forest production rises. When
households want to reduce the scale of the forestland or remain a
small-scale forestland, they inevitably will not increase the cash
input. Therefore, rural labor migration can inhibit cash outlay in
forest management, thereby inhibiting the increase of the
On the other hand, with the
increase in the household non-farm income, forest income is

household forest income.
no longer an important source of household income, and
purchasing new technologies or forest socialization services
cannot bring a significant forest income growth and have a
great risk to increase the management cost (Zhu et al., 2019).
Then, they will take the initiative to reduce cash outlay in forest
management, which inhibits the promotion effect of non-farm
remittances, thus playing a suppressing effect.

Additionally, labor input plays a mediating role in both the
labor migration effect and the labor remittance effect on forest
management income. From the perspective of labor migration,
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with the intensification of aging and weakening of the rural labor
force, this has seriously hindered the enthusiasm of households
to hire laborers for forest management. It also weakens the effect
of the labor input on the forest management income. Liu et al.
(2017) pointed out that with the deepening of forestland
fragmentation, farmers need more labor input in the forest
management in China. From the perspective of labor
remittance, the cost of hiring labor or purchasing forest
socialization service is much lower than the purchase of new
technologies or equipment, and purchasing forest socialization
services can always not satisfy the demand of forest production. It
is more affordable for households to use remittance income to
hire labor. Therefore, when the remittance income is certain and
income from forest management is still regarded as an
inalienable part of household livelihood or a form of social
security, households will re-invest the non-farm income to
hire labor for ensuring the normal production of forest

management.

Conclusion

The article focused on clarifying the effect of rural labor
migration on the forest management income. We conducted
consecutive annual surveys of 397 forest households in the
Jiangxi Province from 2011 to 2018. The panel data enabled
us to applying panel-Tobit and IV-Tobit and other mediation
models to explore the relationship between labor migration and
households’” forest management income. The main conclusions
of the study are as follows: I) The migration effect of labor
inhibited the income of household forest management, with an
influencing coefficient of -3.585, while the remittance effect was
positive to household forest income, with an influencing
coefficient of 0.085. The overall effect of labor migration
performed an inhibitory effect on forest management income,
with an influencing coefficient of —2.764. 2) The effect of labor
migration on forest land management income is heterogeneous
for households from different landform-type areas and
households from different age groups. The labor migration
effect in hilly and mountainous areas has had a significant
on forest management income, with
—5.345 —4.086, while the
remittance effect of labor migration on forest management

inhibitory effect
influencing  coefficients and
income is only significantly positive in plain areas. Compared
with the elderly group, the migration effect of labor migration of
the youth group has a greater inhibitory effect on the households’
forest management income, while the impact of the remittance
effect of labor migration is only significant in the elderly group. 3)
The cash investment in forest management played a mediating
role in the impact of the labor migration effect on household
forest income, with the mediation effect of 21.7%. It had a
suppressing effect in the impact of the remittance effect on
forest management income. Labor input played a mediating
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role in the effect of remittance effect on forest management
income, with the mediation effect being 29.3%, and it also played
a mediating role in the effect of labor migration effect on forest
income, with the mediation effect being 15.3%.

Both the aforementioned discussion and conclusions have
important policy implications for developing countries. It is
common that a large number of high-quality laborers migrate
out of rural areas, which has created a great challenge for forest
management. Therefore, encouraging forestland transfer and
consolidation should also be an important policy direction in
the collective forest regions. Moreover, the main reason why
agricultural mechanization cannot completely replace the labor
is that the production capacity of the existing forest production
equipment is far less from the ideal level of people, and the
government and scientific institutes should strengthen the
research and development of forest production equipment.
Additionally, for different areas and different households, the
policies to activate the vitality of forest management should be
different. Firstly, labor migration in hilly and mountainous
villages has a significant inhibitory impact on forest
management income. Therefore, in hilly and mountainous
areas, the government should improve the infrastructure (such
as roads and information networks) to support farmers to develop
forest management and ensure the smooth progress of forest
income. Secondly, the effect of household heads” age on forest
management income is not a simple linear relationship, which
indicates the influence of forest management skill accumulation
on income. Therefore, useful skill training in forest management
should be carried out among household heads. The training
should be tailored to the types and needs of the households.

This study still has some deficiencies that can be cleared in
future research. First, rural labor migration is a broad concept
that includes many facets, such as the gender makeup of migrants
and migration location. In order to fully capture the effects of
rural migration on forest management income, the effects of
these and other dimensions of labor migration are also worth
further exploration. Second, our study was conducted in
collective forest areas in the Jiangxi Province. The economic
development levels and habits of different regions have a
significant impact on the management decisions of farmers.
Therefore, our findings may vary from those of other regions.
Thus, the results need to be interpreted with caution. More
research studies should be made to analyze variations in
household forest income between areas with diverse forestry,
socioeconomic characteristics.
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