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Abstract 

 Rural migration and its relationship to the rural environment have attracted increasing 

research interest in recent decades. Rural migration constitutes a key component of human 

population movement, while rural areas contain most of the world’s natural resources such as 

land and forests. This study empirically evaluates a conceptual framework incorporating rural 

household livelihoods as an integrative mediating factor between rural migration and the rural 

environment in the context of rural-to-urban labor migration in Chongqing Municipality, 

Southwest China. The analysis draws on data collected through household surveys and key 

informant interviews from four villages. Results confirm the hypothesis that labor-migrant and 

non-labor-migrant households differ significantly in livelihood activities including agricultural 

production, agricultural technology use, income and consumption, and resource use and 

management. Implications for the subsequent environmental outcomes of rural labor out-

migration and corresponding natural resource management and policy in rural origin areas are 

discussed.  

 

Key words: migration-environment; mediating factor framework; migrant households; non-

migrant households; rural livelihoods; China  
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Introduction 

 Since rural migration (to urban or rural areas, permanent or temporary, internal or 

international) constitutes a key component of human population movement, and rural areas 

contain most of the world’s natural resources, such as land and forests, rural migration and its 

relationship to the rural environment have attracted increasing interest in recent research on 

population-environment linkages (Bilsborrow 2002; Carr 2009). In the long-running debate on 

the relationships between population and the environment, early simplistic views of negative 

linear relationships between population growth and the natural environment have been replaced 

by a more complicated mediating factor framework (Jolly 1994; Mackellar et al. 1998; 

Marquette and Bilsborrow 1999). This approach incorporates socioeconomic, institutional, 

technological, and cultural contextual factors which modify the relationships between population 

dynamics and environmental changes. The mediating factor perspective is especially important 

in investigating the specific mechanisms through which migration affects the environment.  

The effects of migration on the environment are often complex, and an accurate 

examination requires comparing the biophysical situation before and after migration. However, 

such longitudinal data are not usually available, especially in rural areas of developing countries. 

Moreover, environmental changes can be attributable to a wide range of factors beyond 

migration. Therefore, a reasonable and efficient research strategy of differentiating 

environmental impacts of migration is to compare migrant households (or migrants) and non-

migrant households (or non-migrants) with respect to activities that have important 

environmental consequences, such as resource use behavior and resource extraction 

technologies.1 Many recent studies have used this approach to assess the environmental effects of 

 
1 In areas of origin, migrant households are those with member(s) out-migrating for various reasons, while those 
without migrant members are non-migrant households. In areas of destination, households which have newly moved 
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migration, most often in areas of destination (e.g., Browder 1995; Garland 1995; Pichon 1997; 

Sierra 1999; Perz 2003; Cassels et al. 2005). In contrast, there have been few studies examining 

the impacts of migration on the environment in areas of origin. 

 There is a large literature on the social and economic impacts of migration in rural areas 

of origin. Comparing migrant households and non-migrant households regarding agricultural 

production, use of agricultural technologies, and income and consumption is a common method 

of examining the influences of migration on rural people’s life. Given the environmental 

consequences of these factors, this line of inquiry has direct implications for the subsequent 

environmental outcomes of migration in rural migrant-sending areas. However, few previous 

studies have addressed such connections. Agricultural practices, incomes and assets, and 

consumption patterns are all critical elements of rural people’s livelihood strategies. Livelihood 

comprises the capabilities, assets (natural, physical, human, financial, and social), and activities 

required for a means of living (Carney 1998). The rural livelihoods framework provides a solid 

base to synthesize the literature on migration and rural livelihoods with the research on the 

environmental impacts of migration in rural origin areas. In the rural livelihoods framework, 

migration is considered one of the most important livelihood strategies, while the environment 

and natural resources are incorporated into the context, capital assets, strategies, and outcomes of 

livelihoods. The relationship between rural household-level population dynamics and the 

environment is a major area of recent population-environment research (de Sherbinin et al. 2008). 

The household is also the primary scale of analysis in the rural livelihoods framework. Therefore, 

the household is an appropriate level of analysis for synthetic research on migration, rural 

 
into the community are migrant households, while those already locally established are non-migrant households. 
Rural migrant and non-migrant households in a specific study are exposed to the same social, economic, and 
biophysical environments. The method of comparing these two groups is largely equivalent to a pseudo-
experimental design in which non-migrant households are employed as a control group so that the impacts of 
migration on migrant households can be assessed relative to those which do not participate in migration.  
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livelihoods, and the environment. Rural household livelihoods can be conceptualized as an 

integrative mediating factor into the migration and environment model. 

 According to the conceptual framework depicted in Figure 1, the impacts of rural out-

migration on the rural environment are mediated by the intervening household livelihood factors 

including agricultural production, agricultural technology use, income and consumption, and 

resource use and management.2 It is hypothesized that rural migrant and non-migrant households 

differ significantly with respect to these four livelihood constructs. Such differences are expected 

to lead to distinct environmental outcomes in terms of changes in land quality, soil erosion, and 

forest re-growth. Here I empirically evaluate this conceptual framework in the context of rural-

to-urban labor migration in Chongqing Municipality, Southwest China, a hilly-mountainous 

region currently with the highest rural labor out-migration rate in China. The study draws on data 

collected through rural household surveys and key informant interviews in four rural 

communities of Chongqing. The results confirm the research hypothesis that rural labor-migrant 

and non-labor-migrant households are significantly different in livelihood activities. The 

implications of these findings for the subsequent environmental outcomes of rural labor out-

migration and natural resource management in rural origin areas are also discussed.  

[Figure 1 about here] 

 

Literature Review  

 One of the key areas of recent literature on the impacts of migration on rural livelihoods 

has focused on the differences between migrant and non-migrant households in agricultural 

production in rural origin areas. A popular view on the impacts of migration on agriculture is that 

rural labor out-migration leads to a decline in agricultural cultivation and production. Rural 
 

2 For a detailed discussion of the full proposed conceptual model, see Qin (2009).    
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households with labor migrants were found to have lower agricultural productivity than those 

without migratory workers (Mazambani 1990; Rozelle et al. 1999; Schmook and Radel 2008). 

Nevertheless, an opposite view contends that remittances generated from labor migration 

increase rural household incomes and enable rural households to make agricultural 

improvements. Abundant empirical evidence from different regions has shown that the potential 

negative influences of lost household labor on agricultural production can be compensated by 

increased access to capital and enhanced agricultural investment (Taylor et al. 2003; de Haas 

2006; McCarthy et al. 2006; Hull 2007). In addition, a “middle-path” finding from south-central 

Ecuador showed that smallholder agriculture was not threatened by rural labor out-migration, nor 

were remittances invested in agricultural production and improvement (Jokisch 2002). This 

argument is supported by a recent survey-based study in the southern Ecuadorian Andes, which 

suggests that migrant-sending households do not differ from non-migrant-sending households 

regarding the area cultivated in subsistence crops (Gray 2009). Taken together, these findings 

illustrate that rural labor migration has complicated and diverse effects on agricultural production 

practices.  

 A number of studies that have examined the influence of migration on rural household 

agricultural technology use also present opposing perspectives. The pessimistic view argues that 

labor scarcity resulting from rural out-migration leads to the decay and abandonment of 

traditional labor-intensive agricultural technologies by migrant households (Garcia-Barrios and 

Garcia-Barrios 1990; Zimmerer 1993), and prevents adoption of innovative agricultural 

technologies (Mazambani 1990; Black 1993). By contrast, Oberai and Bilsborrow (1984) argue 

that migration leads to technological improvement in rural areas through investment of 

remittances in more modern technologies and the stimulating effects of the new ideas and 
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knowledge brought back by labor migrants. Other studies also found that labor-migrant 

households were more likely than non-labor-migrant households to use new farming 

technologies to improve agricultural productivity (Simelane 1995; Mendola 2008).  

 There is a general consensus that migration and remittances reduce rural poverty and 

contribute to the improvement of household living standards. Migrant households (especially 

those receiving remittances) normally have higher levels of income and consumption than non-

migrant households (Taylor and Mora 2006; Airola 2007; Schmook and Radel 2008; Wouterse 

and Taylor 2008). In terms of consumption patterns, several household survey-based studies 

showed that migrant households with remittances tended to spend more than non-migrant 

households on durable goods and productive activities (Zarate-Hoyos 2004; Adams 2006; Taylor 

and Mora 2006; Ariola 2007). A subset of the research on the impacts of migration on household 

income and consumption has also assessed the differences between rural migrant and non-

migrant households in asset accumulation (Adams 1998; Entwisle and Tong 2005; Ford et al. 

2007; Garip 2007). Overall, these studies suggest the effects of rural out-migration on household 

assets differ across origin regions.   

Finally, there is a common view that migrants differ significantly from non-migrants in 

terms of resource use behavior, resource extraction technologies, and knowledge of local 

ecosystems in rural areas of destination (Browder 1995; Garland 1995; Pichon 1997; Perz 2003). 

However, consistent support for such differences between migrants and non-migrants in natural 

resource use is not always found in empirical research. And although it is often claimed that 

settlement of agricultural migrants in or near environmentally sensitive areas such as rainforest 

and wetlands leads to serious deforestation and environmental degradation (Bilsborrow 2002), 

some studies have shown that environmental degradation is not particularly associated with 
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migrant households (Sierra 1999; Cassels et al. 2005). In addition, several studies relevant to the 

environmental consequences of migration in rural areas have revealed that rural out-migration 

led to local labor shortage, which in turn disrupted traditional resource conservation practices 

(Collins 1988; Garcia-Barrios and Garcia-Barrios 1990; Zimmerer 1993). Thus, we may expect 

to find significant differences between migrant and non-migrant households regarding resource 

use and management in rural areas of origin.  

In summary, research on migration and rural livelihoods compares the agricultural 

production, agricultural technology use, income and consumption, and asset accumulation of 

migrant and non-migrant households in migrant-sending areas, while research on the 

environmental impacts of rural migration focuses on the differences between migrants/migrant 

households and non-migrants/non-migrant households in resource use and conservation in areas 

of destination. This study contributes to the existing literature by examining all these differences 

between migrant and non-migrant households in rural areas of origin.   

 

Methods 

Study Area 

During the past 30 years, China has seen a large-scale flow of labor migrants from rural 

to urban areas. It is estimated that presently there are at least 140 million rural migrant workers 

in the cities of China, and this migrant population continues to grow (CMHRSS and CBS 2008). 

Chongqing Municipality in Southwest China currently has the highest percentage of rural work 

force as rural-to-urban labor migrants (55.8%) in China. Chongqing is a hilly-mountainous 

region characterized by ecological problems such as decreasing land fertility, soil erosion, and 

deforestation. The combination of ecological stress and high rates of rural-to-urban labor 
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migration makes Chongqing an important study area for assessing the effects of rural migration 

on the rural environment.  

The study communities were selected through a two-stage process. First, based on the 

official ecological zoning of Chongqing (Luo et al. 2006), five major ecological sub-regions 

were identified: the metropolitan core zone, the western hilly agricultural zone, the middle 

parallel-valley agricultural and forest zone, the Three Gorges Reservoir ecological zone, and the 

southeastern evergreen broad-leaved forest zone.3 In addition, the 40 districts and counties under 

Chongqing’s jurisdiction display significant variability in social and economic conditions. In 

Chongqing’s 10th and 11th Five-Year Plans, the municipality is divided into three economic sub-

regions according to geographic characteristics and socioeconomic development levels: the 

more-developed metropolitan area, the western economic corridor, and the Three Gorges 

Reservoir economic zone. By overlaying the five ecological zones with these three economic 

subareas, the study area was divided into four sub-regions in terms of social, economic, and 

ecological characteristics: the metropolitan eco-economic core area, the western-middle eco-

economic corridor, the Three Gorges Reservoir eco-economic zone, and the southeastern eco-

economic district (Fig. 2).  

[Figure 2 about here] 

In the second stage, one village from each eco-economic sub-region was purposively 

selected according to two criteria: (1) high magnitude of rural-to-urban labor migration; and (2) 

abundance of natural resources such as farmland and forests. These two criteria magnify the 

connection between rural labor out-migration and the rural environment, and thus can facilitate 

understanding how rural-to-urban labor migration affects rural natural resource conservation. In 
 

3 Luo et al. (2006) identified seven ecological sub-regions of Chongqing. For ease of classification, the soil-erosion 
sensitive Three Gorges Reservoir zone, the Three Gorges Reservoir man-made wetland zone, and the northeastern 
evergreen broad-leaved forest zone are merged into the Three Gorges Reservoir ecological zone.  
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sum, this two-stage selection procedure ensures heterogeneity among the final set of study 

communities, and helps capture the social, economic, and biophysical diversity across rural 

Chongqing. Four rural communities were thus selected for this study: Bailin Village (Beibei 

District) in the metropolitan eco-economic core area, Banliao Village (Wansheng District) in the 

western-middle eco-economic corridor, Dacao Village (Kaixian County) in the Three Gorges 

Reservoir eco-economic zone, and Tuanjie Village (Qianjiang District) in the southeastern eco-

economic district (Fig. 2). Basic characteristics of these four study villages are summarized in 

Table 1, which shows community variations in labor migration rates, income levels, and natural 

resource endowments. Together these communities provide a representative sample of all rural 

areas in Chongqing.      

[Table 1 about here] 

 

Data Collection 

The complexity of population-environment relationships necessitates the combination of 

multiple research methods. This study uses a mixed-methods approach to combine quantitative 

and qualitative methods (Tashakkori and Teddlie 1998). Analysis of secondary socioeconomic 

and biophysical data from statistic bureaus, environment protection agencies, and forestry 

administrations at different levels of government in Chongqing provided a structural context. 

Key informant interviews, conducted both before and along with rural household surveys, 

elicited detailed information about rural livelihood experiences for the survey questionnaire 

development, and provided a contextualized backdrop for the analysis of survey data. A total of 

41 key informant interviews were conducted using a multiple-group and modified snowball 

sampling procedure (Luloff 1999). To represent the broad interests and perspectives in study 
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communities, key informants were selected from a range of categories: village leaders, school 

administrators or teachers, senior residents, natural resource management staff, and agricultural 

extension workers. All in-depth interviews were taped, transcribed, and qualitatively analyzed to 

identify common themes (Dunn 2000). Key findings are included in the discussion section below 

to facilitate interpretation of survey results.  

To empirically evaluate the efficacy of the rural migration–household livelihoods–rural 

environment conceptual model, a household survey was conducted to collect information about 

rural livelihood activities. The sample households were obtained using a stratified random 

sampling procedure (Singleton and Straits 2005). In each study community, a list of all 

households was compiled based on registration records. With the assistance of village leaders, 

these households were then subdivided into two groups according to their labor migration status. 

Households with at least one member working in an urban area for most of the time during the 

recent two years of survey were classified as labor-migrant households, while those with all 

members present for the period were classified as non-labor-migrant households. Finally, 45 

households were randomly chosen from each category for survey sampling. Requests to 

participate in the survey were made in person, and all households contacted agreed to complete 

the survey. Whenever possible, households that could not be reached after repeated attempts 

were replaced by other randomly selected households from the same group. A total of 345 

households (179 labor-migrant households and 166 non-labor-migrant households) from the four 

study villages were surveyed using face-to-face questionnaire interviews. 

It is noteworthy that the non-labor-migrant households are not a homogenous group, and 

include households whose members are mainly engaged in agricultural production, as well as 

those which have at least one member working in local manufacturing enterprises or other non-
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farm industries. Thus, the survey households can be further divided into three subgroups: 179 

labor-migrant households, 76 local off-farm work households, and 90 farming households.4 All 

three subgroups are involved with agriculture to different extents.  

 

Measurement of Variables 

The survey addressed the four components of rural household livelihoods identified in the 

conceptual framework: (1) agricultural production; (2) use of agricultural technologies; (3) 

household income, expenditure, and assets; and (4) resource use and management. All of these 

were measured by multiple variables. In addition, a number of socio-demographic characteristics 

of households were included.  

Four variables measured the agricultural production practices of rural households. 

Farmland use, the most important aspect of agricultural production, was measured by the size of 

per laborer cultivated land (mu) in the year of survey (2008). Respondents were also asked to 

indicate whether or not in 2008 their household was engaged in the following areas of 

agricultural production: (1) grain crops; (2) potatoes; (3) beans; (4) vegetables; (5) fruits; (6) oil 

plants; (7) commercialized poultry feeding; (8) aquaculture; and (9) livestock breeding. A 

measure of production diversity (total number of types of agricultural production involved) was 

created by summing up the dichotomous responses (0 = no, 1 = yes). Two other variables were 

included pertaining to the production of major grain crops in 2008: yield of rice (kg) and yield of 

corn (kg) per mu of farmland.  

Use of agricultural technologies was measured by three variables: the cost (in RMB) of 

chemical inputs, including fertilizers, pesticides, and herbicides, in the year prior to the survey 

 
4 Households having both labor migrant and local off-farm work members were classified as labor-migrant 
households.   
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(2007), and two constructed composite variables indicating the levels of use of different types of 

agricultural technologies. Respondents were asked to identify for the most recent year whether or 

not their household used 14 different agricultural techniques. The traditional farming technology 

category includes five: (1) tilling before cultivating crops; (2) applying organic fertilizer as base 

manure before planting; (3) intercropping; (4) multiple cropping; and (5) fixed crop rotation. The 

modern farming technology category includes nine practices: (1) using a large amount of 

chemical fertilizer; (2) applying chemical fertilizer according to the agricultural extension 

office’s suggestions; (3) applying pesticide on farmland; (4) applying herbicide on farmland; (5) 

farming under plastic; (6) irrigating farmland with water pump; (7) using a machine for sowing; 

(8) using a machine for harvesting; (9) using no-tilling techniques. Responses (0 = no, 1 = yes) 

were summed up as two variables: total number of traditional agricultural techniques used and 

total number of modern agricultural techniques used.    

Research has shown that household income and expenditure are especially difficult to 

measure in rural areas of developing countries. To reduce measurement error, the survey focused 

on the monetary components of rural household incomes and expenses. Household income was 

measured as annual cash income from both farming and non-farming sources in 2007. Household 

living expenditures referred to annual monetary spending on regular consumer goods and 

services in rural areas in 2007, excluding large, one off expenses (e.g., house construction) and 

the living costs of labor migrants or student members in urban areas. Per capita annual cash 

income and living expense (in RMB) were calculated to account for differences in a rural 

household’s size and composition. In addition, an index variable was included as an indicator of 

household consumer assets, created according to Filmer and Pritchett (2001) using principle 

component analysis to derive weights for constructing a linear index of a group of asset variables. 
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The asset indicators in this survey include household ownership of 19 different durable consumer 

goods5, building materials and style of the household dwelling, and the household’s drinking 

water sources. For ease of interpretation, the index was rescaled to a range from 0 to 5.  

Three variables were included pertaining to rural households’ resource use and 

management activities. The proportion of firewood and crop residues in the total fuels used by a 

household indicated its dependency on biophysical resources for cooking and heating. Use of 

general forest resources was measured by asking respondents to identify whether or not their 

household regularly utilize any types of timber and non-timber forest resources listed in the 

survey, including trees, mushrooms and fungi, medicinal materials and herbs, wild edible 

vegetables, wild fruits and nuts, non-protected wild animals, and grazing for livestock. A new 

variable (total number of types of forest products or services regularly used) was created based 

on the sum of responses (0 = no, 1 = yes) across these seven items. Respondents were also asked 

to indicate whether or not their household had undertaken any of the following natural resource 

improvement activities in the past twelve months: (1) planting trees or hedges on household 

farmland and/or forested land; (2) protecting trees in household farmland and/or forested land; (3) 

building stone or soil ridges on sloping farmland to prevent soil erosion; (4) mending terrace 

ridges to prevent soil erosion; (5) maintaining and improving irrigation of farmland; (6) 

converting sloping farmland into terraces; (7) increasing the use of organic farm fertilizer; (8) 

reducing the use of artificial fertilizer and other chemicals; (9) planting legumes and other kinds 

of green manure crops; (10) practicing fallowing; (11) manually weeding household farmland 

and/or forested land; and (12) acquiring information on natural resources and the environment 

from sources such as television, newspapers, and magazines. Responses (0 = no, 1 = yes) were 
 

5 These durable consumer goods include bicycle, sewing machine, black/white television, color television, tape 
recorder, stereo, washing machine, electric fan, refrigerator, camera, VHS/DVD players, telephone, mobile phone, 
air conditioner, electric cooker, water heater, microwave oven, induction cooker, motorcycle, and automobile.        
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summed up to create another composite variable of total number of resource improvement 

activities taken in the past year.  

Furthermore, five socio-demographic variables were included in the analysis to account 

for the effects of basic household characteristics on livelihood activities. The use of these control 

variables allows for a more accurate evaluation of the differences between labor-migrant 

households and non-labor-migrant households in rural livelihoods. The variables were: years of 

residence, household size, number of laborers in a household (including labor migrant members), 

mean age of laborers, and mean educational level of laborers. Educational attainment was 

measured by eight different levels in the survey: (1) little or no formal education; (2) less than an 

elementary school degree; (3) elementary school degree; (4) junior high school degree; (5) senior 

high school degree; (6) middle level professional, technical or vocational school degree; (7) two 

year associate degree; (8) four year college degree or above.  

 

Analytic Methods 

 The statistical analysis of the rural household survey data included three phases. First, 

descriptive analyses of the data were used to describe survey sample characteristics and 

aggregate patterns of household livelihoods in the study area (results not included here). Next, 

variations between different household groups regarding livelihood variables and socio-

demographic characteristics were explored with simple bivariate comparison statistics 

(independent t-test and one-way ANOVA). Finally, multivariate discriminant analysis was used 

to compare the differences between household groups in livelihood activities while controlling 

for the effects of household socio-demographic characteristics. This technique was particularly 

suitable here because it allowed for the comparison of two or more groups on multiple variables 
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simultaneously. Discriminant analysis is usually used to classify known and unknown cases into 

categories. Here it is used to examine the multivariate differences between household groups, 

instead of maximizing the odds of correctly predicting the class of a particular case. The 

bivariate and multivariate analyses included both the comparison of labor-migrant and non-

labor-migrant households and the comparison of labor-migrant, local off-farm work, and farming 

households. 

 

Results  

Bivariate Comparisons 

As a preliminary step for the multivariate data analysis, bivariate statistical tests were 

conducted to identify socio-demographic and livelihood differences between household groups. 

Results of bivariate comparisons of labor-migrant and non-labor-migrant households are shown 

in Table 2, with significant variables highlighted. In sum, labor-migrant households differed 

significantly from non-labor-migrant households in all the five household socio-demographic 

characteristics. On average, labor-migrant households lived longer in the village, and had more 

members and labor force than non-labor-migrant households. In general, laborers of labor-

migrant households tended to be younger and more educated than those of non-labor-migrant 

households.  

[Table 2 about here] 

 In addition, these two groups differed significantly in some of the livelihood variables. 

Notably, non-labor-migrant households cultivated more land than labor-migrant households on a 

per laborer basis. As expected, labor-migrant households on average enjoyed higher per capita 
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cash income and more consumer assets than non-labor-migrant households. Households with 

labor migrants also depended less on firewood and crop residues for fuel. 

 Table 2 also summarizes results of bivariate comparisons of labor-migrant, local off-farm 

work, and farming households. All the household socio-demographic variables again indicated 

significant differences among different household groups. Labor-migrant households and 

farming households in general lived longer in the village than local off-farm work households. 

On average, labor-migrant households were the largest in terms of household size and labor pool, 

followed by local off-farm work households, with farming households being the smallest. Active 

labor members of farming households also tended to be older and less educated than those of the 

other two groups.   

Compared to the two-group comparisons, per capita annual cash consumption expenses 

differed significantly among household groups in the three-group comparisons. As shown in 

Table 2, farming households differed significantly regarding five livelihood indicators from the 

other two household groups. They cultivated more farmland on a per laborer basis, had lower per 

capita cash income, cash living expense and consumer assets, and relied more on forests and 

crop residues for fuel. Overall, there was no significant difference between labor-migrant and 

local off-farm work households in these respects.  

In summary, the bivariate analyses of survey results showed that in general rural labor-

migrant households differed significantly from non-labor-migrant households in socio-

demographic characteristics and measures for three of the four livelihood constructs in the 

conceptual model: agricultural production, income and consumption, and natural resource use. 

Moreover, the differences between these two groups were largely attributed to the differences 
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between labor-migrant households and the farming household subgroup of non-labor-migrant 

households.  

 

Multivariate Discriminant Analysis for Labor-migrant and Non-labor-migrant Households 

 The bivariate comparisons above suggest that significant differences exist between labor-

migrant and non-labor-migrant households in rural livelihood activities. However, these simple 

analyses did not account for the effects of household socio-demographic characteristics and the 

interrelations among livelihood indicators. As noted earlier, multivariate discriminant analysis 

was conducted both for the comparison of labor-migrant and non-labor-migrant households and 

for the comparison of labor-migrant, local off-farm work, and farming households. In each phase 

of the analysis, blocks of variables were added to build multiple models to examine interactions 

among variables measuring different livelihood constructs, and to assess the extent to which 

different sets of livelihood variables distinguish household groups. A final reduced model was 

estimated by systematically removing non-significant variables from the full model until all the 

variables remaining in the model had significant effects.  

The results of discriminant analysis of differences between labor-migrant and non-labor-

migrant households in livelihood activities are presented in Table 3.6 The first model included 

only the four agricultural production variables. The size of per laborer cultivated land and the 

yield of rice per mu of land had statistically significant effects in differentiating the two 

household groups (though only marginally significant for rice production). On average, 

households with labor migrants cultivated less farmland on a per laborer basis and had lower rice 

production per mu of farmland than those without migrant members. In Model 2, variables 

 
6 Because of the exploratory nature of this study, the analysis set a .10 significance threshold instead of the more 
conventional .05 significance level. 
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measuring agricultural technology use were introduced into the discriminant analysis. The size of 

per laborer cultivated land remained statistically significant in distinguishing between household 

groups, but the yield of rice per mu of land was no longer significant. None of the three 

technological use indicators had significant effects in the model.  

[Table 3 about here] 

Model 3 added the three income and consumption variables. The size of per laborer 

cultivated land remained a powerful differentiator between labor-migrant and non-labor-migrant 

households. The yield of rice per mu of land became marginally significant again in the analysis. 

Variables measuring the use of technologies were still not statistically significant. Of the three 

newly introduced income and consumption indicators, only per capita annual rural cash income 

had a significant effect. Controlling for the effects of other variables in the model, labor-migrant 

households had higher levels of rural cash income than non-labor-migrant households on a per 

capita basis. The measures of natural resource use and management were introduced in Model 4, 

which included all the thirteen livelihood variables. None of the newly added indicators showed 

significant effects in the model. However, the three key differentiators in Model 3 (size of per 

laborer cultivated land, yield of rice per mu of land, and per capita annual rural cash income) 

retained their statistical significance. 

The full model (Model 5) added household socio-demographic characteristics to the 

discriminant analysis. All the five variables except household size showed significant differences 

between the two household groups. Labor-migrant households lived longer in the village and had 

more laborers than non-labor-migrant households. Their active labor members also tended to be 

younger and more educated. With the inclusion of socio-demographic characteristics, the size of 

per laborer cultivated land and the yield of rice per mu of land were no longer statistically 
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significant in distinguishing labor-migrant households from non-labor-migrant households. Per 

capita annual rural cash income remained statistically significant, but with weaker effect than in 

the previous models. Two other livelihood variables, the household consumer asset index and the 

proportion of firewood and crop residues in total fuels, became significant in the full model. 

Non-labor-migrant households on average owned fewer consumer assets and depended more on 

natural resources for fuel.  

Finally, a reduced model was obtained by systematically eliminating non-significant 

variables from Model 5. The final model for multivariate comparison of labor-migrant and non-

labor-migrant households included the yield of rice per mu of land, per capita annual rural cash 

income, consumer asset index, proportion of firewood and crop residues in total fuels, and four 

household socio-demographic characteristics (length of residence, number of laborers, mean age 

of laborers, and mean education level of laborers). Although the size of per laborer cultivated 

land attained statistical significance in the first four models, it was not significant in the full and 

the reduced models. This change suggests that the difference between labor-migrant and non-

labor-migrant households in per laborer cultivated farmland is explained away by their 

differences with respect to socio-demographic variables.  

 

Multivariate Discriminant Analysis for Labor-migrant, Local Off-farm Work, and Farming 

Households 

 In order to enhance our understanding of the impacts of rural migration on household 

livelihoods, block discriminant models were also used to analyze differences among the three 

more narrowly-defined subgroups in the survey sample: labor-migrant households, local off-farm 

work households, and farming households (Table 4). When the model contained only the four 
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agricultural production variables (Model 1), the size of per laborer cultivated land was 

statistically significant. Farming households in general cultivated more land than the other two 

groups on a per laborer basis. On average, each laborer of a local off-farm work household 

farmed approximately the same amount of land as that of a labor-migrant household. The other 

three variables were not significant.  

[Table 4 about here] 

 Model 2 added the agricultural technology use measures to the multivariate analysis. The 

significance of the size of per laborer cultivated land remained unaffected. Expense on farming 

chemicals per mu of land was also found to be statistically significant. Controlling for the effects 

of other variables in this model, farming households tended to spend the most money on 

fertilizers and plant pesticides per mu of farmland, followed by labor-migrant households and 

local off-farm work households in turn.  

In Model 3, the three rural income and consumption indicators were included as 

additional independent variables in the discriminant model. The size of per laborer cultivated 

land and the expense of chemicals per mu of land remained statistically significant. Additionally, 

per capita annual rural cash income and household consumer asset index were significant in 

differentiating household groups. Overall, farming households had substantially lower per capita 

rural income and fewer consumer assets than local off-farm work households and labor-migrant 

households, which had very close average values on these variables. Model 4 introduced 

measures of household natural resource use and management, none of which had a significant 

effect, but all the four significant variables in Model 3 retained their statistical significance. The 

yield of rice per mu of land also showed marginal significance in this model. On average, 
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farming households had the highest production of rice per unit of farmland, followed by local 

off-farm work households, and labor-migrant households the least. 

 Household socio-demographic characteristics were added to the analysis in Model 5. 

With their presence, per capita annual rural cash income and the yield of rice per mu of land 

were no longer statistically significant among the three household groups. The other three 

previously significant variables remained significant, but the effects of the size of per laborer 

cultivated land and the household consumer asset index were weaker than in the previous models. 

In addition, the proportion of firewood and crop residues in total fuels became marginally 

significant in the full model. Local off-farm work and labor-migrant households had similar 

levels of dependence on forest and crop residues for fuel, which were substantially lower than 

that of farming households. All the socio-demographic measures except household size were also 

found to be statistically significant. In general, labor-migrant households lived slightly longer 

than farming households in the village, while both of these two groups had much longer 

residence than the local off-farm work household group. Labor-migrant households on average 

were the largest size and had the largest labor force, followed in turn by local off-farm work 

households and farming households. In addition, farming households tended to have older and 

less educated laborers than the other two groups, which had almost the same aggregate results in 

this regard.   

 The reduced model included six livelihood variables and four household socio-

demographic characteristics. Per capita annual rural cash income and the yield of rice per mu of 

land showed significant effects again in the final analysis. As compared with the final reduced 

model for the multivariate comparison of labor-migrant and non-labor-migrant households, two 



23 
 

more livelihood variables (size of per laborer cultivated land and expense of farming chemicals 

per mu of land) became significant in this final model. 

 

Discussion 

This study empirically assesses the conceptual framework incorporating household 

livelihoods as a key mediating factor between rural migration and the rural environment. Results 

showed that with the exception of use of agricultural technologies, at least one variable 

measuring each livelihood construct in the conceptual model was statistically significant (albeit 

marginally significant in some cases) in differentiating rural labor-migrant households and non-

labor-migrant households. In the discriminant analysis of differences among labor-migrant, local 

off-farm work, and farming households, all livelihood constructs had at least one measure with 

significant effect. These findings confirm the research hypothesis that labor-migrant and non-

labor-migrant household are significantly different with respect to livelihood activities.  

Results also show that rural non-labor-migrant households are more heterogeneous than 

the literature often suggests. The comparison of labor-migrant, local off-farm work, and farming 

households found more significant differences among household groups than the comparison 

between labor-migrant and non-labor-migrant households in both the bivariate and the 

multivariate analyses. In sum, the analysis showed that livelihood differences between labor-

migrant and non-labor-migrant households were largely due to the differences between labor-

migrant and farming households, while labor-migrant households shared many similar livelihood 

characteristics with local off-farm work households.  

 The livelihood differences between rural labor-migrant and non-labor-migrant 

households have important implications for the environmental outcomes of labor out-migration 
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in rural origin areas. In developing countries rural poverty is often closely linked to 

environmental degradation, because the economically disadvantaged primarily live in rural areas 

and directly depend on local natural resources (Bilsborrow 1992). Rural population growth and 

persistent poverty can lead to the overexploitation and consequent deterioration of natural 

resources, which further threaten food security and rural livelihoods. This study shows one of the 

largest differences between these two household groups is in income and consumption, with 

labor-migrant households in general having higher rural cash income and consumer assets than 

non-labor-migrant households. Labor migration thus appears to contribute to increased capital 

assets and improved material well-being for participating households, and to reduce overall 

poverty in rural origin areas, which in turn can reduce pressure on local natural resources and 

promote sustainable rural development.  

No significant difference was found between rural labor-migrant and non-labor-migrant 

households with respect to cash living expenses. This is probably due to the fact that remaining 

members of rural migrant households are mostly elders and children, who generally have 

relatively lower levels of consumption. Another explanation for the seemingly limited impact of 

migration on rural consumption is that rural migrant households consider income from labor 

migration as temporary and hence do not increase consumption proportionally (Zhao 1999). 

Overall, rural labor out-migration has mixed impacts on rural consumption. On one hand, even if 

labor migrants do not remit enhanced income, their absence reduces overall rural household 

consumption needs. In addition, labor migration tends to check the increase in numbers of rural 

households because labor-migrant households are more likely than non-labor-migrant 

households to maintain a multi-generational family structure, and thus may contribute to higher 

efficiency of rural household resource consumption. The combination of reduced absolute 
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consumption demands and increased consumption efficiency can in turn lead to lower pressure 

on the rural environment. On the other hand, labor migration enhances the consumption level of 

rural migrant households. Key informant interviews revealed that migrant remittances generally 

improved the standard of living of rural households. One Banliao resident explained, “When 

people go to work in city and earn higher income, their families’ food, clothing, and other living 

conditions will certainly get better. They have more money now, so they will consume more.” In 

the bivariate comparisons involving the two subgroups of non-labor-migrant households, labor-

migrant households on average had significantly higher per capita annual cash living expenditure 

than farming households. Both the bivariate and multivariate discriminant analyses also showed 

that labor-migrant households had significantly more consumer assets than non-labor-migrant 

households (particularly farming households). Given the lack of efficient waste disposal in most 

rural areas of China, this increased household consumption may worsen already serious 

residential pollution problems in rural villages (Le 2004).   

 The results also showed that labor-migrant households used land less intensively (smaller 

cultivated land size per laborer, lower rice yield and fertilizer/pesticide expense per mu of land) 

than non-labor-migrant households, particularly farming households. Additional analyses and 

comments of key informants revealed that labor migration served as a substitution for 

smallholder agricultural production, and that farming was generally left to the hands of older 

generations. Labor shortages resulting from the absence of key household laborers, combined 

with the unprofitability of agriculture, can lead to increasing abandonment of previously 

cultivated distant farmland. To the extent that most of the abandoned land is located on steep 

hillsides and of poor quality, less intensive cultivation should reduce pressure on local land 
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resources. Many key informants commented on the natural re-growth of vegetation cover on 

recently abandoned farmland. As one Tuanjie Village informant described: 

 After those fields near the hill sides were left idle, grasses and trees grow up naturally 

 there. Over time these fields largely become forested land. In a sense, abandoning 

 farmland is just like reforesting the cultivated land. This should be good for reducing 

 landslide and soil erosion.   

 Labor scarcity and land abandonment caused by rural labor out-migration have complex 

effects on land quality and soil erosion, especially in hill-mountain areas that have been 

substantially transformed by human settlement and maintained with labor-intensive production 

practices. Previous studies offer conflicting findings about the ecological impacts of labor 

migration and reduced agricultural intensity. It was found that migration-induced land 

abandonment contributed to less environmental degradation and more vegetation regeneration in 

the Swiss mountains, central Mexico, southern Bolivia, and many other Latin American 

countries (Preston et al. 1997; Preston 1998; Aide and Grau 2004; López et al. 2006; Gellrich et 

al. 2007), but accelerated rainfall runoff and soil erosion in the Ecuadorian Andes, Spanish 

Pyrenees, and Himalaya mountain regions (Harden 1993, 1996; Garcia-Ruiz et al. 1995). In 

addition, labor shortages caused by labor migration may have negative effects on agricultural 

biodiversity and sustainable agricultural practices (Zimmerer 1991; Hyden et al. 1993; Turner 

1999). Impacts of labor-migrant households’ withdrawal from agricultural production on rural 

land quality and soil erosion thus appear to largely depend on local ecological and 

socioeconomic characteristics. Although analysis of the in-depth interviews and the survey data 

suggested that rural labor migration led to a decline in cultivated farmland area and some land 
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improvement in the study villages, systematic biophysical assessment is still needed for a more 

complete understanding of actual changes in land resource conditions.  

Next, while uses of traditional and modern agricultural technologies were not statistically 

significant in distinguishing between rural labor-migrant and non-labor-migrant households, 

discriminant analysis showed that labor-migrant households tended to spend less on agricultural 

chemicals than farming households. While this finding appears to contradict the New Economics 

of Labor Migration proposition that migration income is used to compensate for labor shortfalls 

and make agricultural improvement (Stark 1991; Taylor 1999), it is not surprising given the low 

returns of smallholder farming and the devaluation of agriculture in rural migrant households’ 

diversified livelihood strategies. Since overfertilization and runoff are a major contributing factor 

to nonpoint source pollution in rural China, the reduction of chemical use by labor-migrant 

households may mitigate agricultural production pollution to some extent.  

Finally, the results of both bivariate and multivariate analyses show that labor migration 

leads to reduced household dependence on forest resources for fuel, which should contribute to 

better land and forest conservation as firewood collection is a major cause of soil erosion and 

deforestation in rural areas of developing countries.7 Detailed comments of older informants 

about the changes in forest cover around the study communities suggest an emerging trend of 

forest recovery. As one resident from Dacao Village said: 

When the farmland was contracted to individual households in 1981, these hills were 

 almost bald. There was nothing on them. Now things are getting better. They are nearly 

 all covered by trees. The mountain forests have been restored. The forests are so thick 

 that people even can’t go inside them.    

 
7 Key informant interviews also suggested that the difference in firewood use among labor-migrant, local off-farm 
work, and farming household groups would be even more salient due to the recent sharp increase in coal prices.  
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 Findings from the household survey and key informant interviews provide some support 

for the forest transition theory – a long-term sequence from initial deforestation due to human 

settlement to eventual forest recovery (Mather 1992). Rudel et al. (2005) identified two major 

pathways of forest recovery after agricultural expansion ends: (1) economic development and (2) 

forest scarcity. In the first, urbanization and economic development lead farmers to leave rural 

areas for better paying non-agricultural jobs. Labor loss increases farm worker wages in rural 

origin areas, which makes agricultural production even less profitable. Marginal farm lands are 

then abandoned and eventually return to forests. In the second case, increasing deforestation 

raises the prices of forest products, which in turn drive the trend of reforestation. States are 

usually critical actors in this type of forest recovery because they create forestation programs in 

response to forest scarcities. Rudel et al. (2005) assigned China to the “forest scarcity” category. 

However, this study shows that the case of rural Chongqing also fits well with the “economic 

development and labor migration” path.  The proportion of forested land in Chongqing declined 

from 19% in the early 1950s to less than 10% in the 1960s and 1970s, but has maintained a 

constant increase since the 1980s and reached 34% in 2008 (Chongqing Bureau of Statistics 

2009). Although the bulk of this substantial increase in Chongqing’s forest cover is due to 

government-organized tree plantations and the Grain for Green Program, this analysis suggests 

an association between rural labor out-migration and ongoing forest recovery in the study area. 

 

Conclusions and Implications 

 In this study, rural household livelihoods were conceptualized as an integrative mediating 

factor in a conceptual framework of rural migration and the rural environment. Findings based 

on the rural household survey data and key informant interviews confirm the research hypothesis 
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that labor-migrant and non-labor-migrant households are significantly different in rural 

livelihood activities. Results show that labor-migrant households farm less intensively, have 

higher rural cash income, own more consumer assets, and depend less on forest resources for 

fuel than non-labor-migrant households. Moreover, rural non-labor-migrant households are an 

internally diverse rather than a homogenous group. Labor-migrant households differed 

particularly from farming households in livelihood activities, while sharing many similar 

livelihood characteristics with local off-farm work households. 

These findings have implications for rural environmental management and development 

policymaking and for future research.  The general support found in the analysis for the 

conceptual model demonstrates its efficacy in improving our understanding of the environmental 

impacts of rural migration. The ultimate environmental consequences of labor out-migration in 

rural origin areas are contingent on the resulting changes in rural household livelihoods. The 

mediating livelihood variables between rural migration and the rural environment highlight 

potential areas for policy intervention. Rural migration can bring either dramatic gains or losses 

to the long-term conservation of local natural resources. Thus, future rural environmental 

management policies should aim at providing favorable institutional conditions to facilitate the 

potentially positive environmental outcomes of labor migration while avoiding or minimizing the 

possible negative ones. 

The relationships among rural migration processes, household livelihoods, and rural 

environmental changes are influenced by the broader social and economic contexts at national 

and regional levels. Under the Household Responsibility System in rural China, farmers own 

farmland in the name of the local village community and do not have individual land property 

rights. Thus, a migrant household cannot sell its farmland even if all of its active labor members 
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move to urban areas for nonagricultural jobs. At the same time, labor-migrant households are 

unwilling to give up their land because it is seen as a safety net against insecure urban 

employment. As a consequence of household labor shortages, labor-migrant households often 

under-cultivate or even abandon their farmland. The relationship between agricultural land use 

and the rural environment is especially complicated in hilly-mountainous areas of developing 

countries. While rural-to-urban labor migration and abandonment of farmland may facilitate 

forest transition and ecological recovery, abandoned lands may fail to rehabilitate naturally 

because they have been irreversibly transformed. Integrated resource management plans should 

be implemented promptly to optimize the ecological effects of rural labor migration and 

concomitant household agricultural adjustment. Policies encouraging ecosystem recovery on 

abandoned land (e.g., planting trees or other perennials) can promote sustainable land use and 

reduce water and soil erosion. Meanwhile, it is of great importance to develop holistic policies 

and programs to enhance both rural people’s socioeconomic welfare and rural environmental 

sustainability. A better incorporation of policies on rural labor migration with development and 

environmental conservation programs in China (e.g., poverty reduction policies and the Grain for 

Green Program) can further improve ecological restoration in rural areas.8  

 This analysis shows that local off-farm work households are quite similar to labor-

migrant households in terms of livelihood activities, and are even better off in some respects, 

such as living expenses and consumer assets. Since local non-agricultural employment does not 

result in the prolonged absence of key household laborers, this strategy should achieve a better 
 

8 The dual urban-rural structure and the rigid household registration system are commonly recognized as major 
underlying determinants of the large-scale circular rural-to-urban labor migration flows. In June 2007, Chongqing 
was designated the largest experimental area for the coordinated and balanced urban-rural development reform in 
China. Although the social and economic ramifications of this reform are still unfolding, a better integration of 
urban and rural areas and progressive adjustments in the household registration system may bode a gradual shift 
from temporary or circular labor migration to permanent settlement in cities for rural migrants. Any resulting 
changes in the rural migration patterns will also result in new trends for the migration impacts to the rural 
environment in the long term.  
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combination of resource-based and non-resource-based activities in rural household livelihood 

portfolios. Therefore, creating more non-agricultural employment opportunities within 

commuting distance from rural communities without causing environmental degradation can 

enhance the sustainability of agricultural production and natural resource use.  

The environmental impacts of rural migration in rural origin areas are seldom 

systematically assessed. This research suggests that rural out-migration leads to lower 

dependency on agriculture and local natural resources for subsistence, and that a trend toward 

vegetation regeneration is emerging in the study area. However, these relationships are too 

tenuous to predict an extensive ecological recovery across rural Chongqing. This study 

underscores the need to systematically monitor and investigate changes in land quality, soil 

erosion, and forest cover over time in rural areas experiencing high magnitude of labor out-

migration. Better longitudinal biophysical data at both the macro and the micro levels are needed 

to improve research and management of rural natural resources following rural out-migration.  

Finally, this study has methodological implications for future research on rural migration, 

livelihoods, and the environment. The findings show that a simplistic dichotomous typology of 

migrant and non-migrant households neglects complexity within the two populations. In fact, 

non-migrant households are a diverse group, and migrant households can also be further 

classified based on characteristics of labor migrants, such as gender, household member status 

(e.g., household head or offspring), length of participation in labor migration, and migration 

destination (e.g., within or outside province/region, domestic or international). Accounting for 

variations within both migrant and non-migrant household groups in further studies is important 

to advance our understanding of the impacts of rural migration on household livelihoods and 

consequent environmental changes. 
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Fig. 1 A Conceptual Framework for the Impacts of Rural Migration on the Rural Environment, adapted from Qin 
(2009) 
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Fig. 2 Map of Study Communities in Chongqing Municipality, Southwest China 
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Tables 

 

Table 1. General Characteristics of Study Communities 

Study Villages  Number of  
Households Population  

Number of  
Labor 

Migrants 

Per Capita  
Annual Income 

(RMB) 

Farmland  
Size (mu) 

Forested  
Land Size  

(mu)  
Bailin (Beibei) 843 2320 680 4000 2215 2770 

Banliao (Wansheng)  819 3080 900 2500 2482 7590 
Dacao (Kaixian) 728 3016 800 3200 1298 2258 

Tuanjie (Qianjiang) 647 2328 500 2200 1982 5900 
Notes: (1) 1 mu = 0.165 acres; (2) The exchange rate for US dollar to RMB was approximately 1:6.8 at the time of 
the survey (2008).   
 
Source: Filed data collected from administration committees of study communities.  
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Table 2. Bivariate Comparisons of Household Groups, Given as Means of Variables  

Variables 

Two Household Groups  Three Household Groups 

Non-labor-
migrant 
(N=166) 

Labor-
migrant 
(N=179) 

 Farming 
(N=90) 

Local Off-farm 
Work 
(N=76) 

Labor-
migrant 
(N=179) 

Socio-demographic Characteristics        
    Years of residence  27.0** 30.5**  29.4*** 24.2*** 30.5*** 
    Total number of household members 3.9*** 5.0***  3.5*** 4.4*** 5.0*** 
    Number of household laborers  2.5*** 3.7***  2.2*** 2.8*** 3.7*** 
    Average age of household laborers  44.6*** 40.4***  48.0*** 40.5*** 40.4*** 
    Average educational level of household laborers  2.9*** 3.2***  2.6*** 3.2*** 3.2*** 
Agricultural Production       

    Size of per laborer cultivated land (mu)  1.7*** 1.1***  2.1*** 1.2*** 1.1*** 
    Total number of types of agricultural production involved   5.5 5.6  5.6 5.4 5.6 
    Yield of rice (kg) per mu of land 433.7 396  447.9 416.9 396.0 
    Yield of corn (kg) per mu of land 420.6 430.5  422.4 418.6 430.5 
Use of Agricultural Technologies       

    Expense of farming chemicals per mu of land (RMB) 268.3 262.6  282.9 251.0 262.6 
    Total number of traditional agricultural technologies used  3.7 3.7  3.8 3.7 3.7 
    Total number of modern agricultural technologies used  4.2 4.1  4.2 4.1 4.1 
Household Income, Expenditure, and Assets       

    Per capita annual cash income (RMB)  2534.7** 3675.5**  1560.9*** 3688.0*** 3675.5*** 
    Per capita annual cash living expenditure (RMB)  2485.1 2711.6  2037.6**  3015.1**  2711.6**  
    Household consumer asset index (rescaled to 0-5)  2.1* 2.4*  1.8*** 2.5*** 2.4*** 
Resource Use and Management       

    Proportion of firewood and crop residues in total fuels (%) 54.6* 46.2*  62.0** 45.9** 46.2** 
    Total number of types of forest products used  0.7 0.6  0.8 0.6 0.6 
    Total number of resource improvement activities taken 5.5 5.3  5.5 5.5 5.3 

Notes: (1) ***sig. at the .001 level; ** sig. at the .01 level; * sig. at the .05 level; (2) The independent t-test was used for the comparison of non-labor-migrant 
and labor-migrant households; (3) One-way ANOVA was performed for the comparison of farming, local off-farm work, and labor-migrant households. 
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Table 3. Discriminant Analysis of Differences between Labor-migrant and Non-labor-migrant Households, Given as F Values of 
Variables  

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Final Model 
Agricultural Production       

    Size of per laborer cultivated land (mu)  6.86** 7.81** 6.12* 5.25* 0.58  

    Total number of types of agricultural production involved   0.72 0.57 0.61 0.50 0.31  

    Yield of rice (kg) per mu of land 2.67(*) 2.31 2.72(*) 3.17(*) 1.85 2.69(*) 
    Yield of corn (kg) per mu of land  0.02 0.10 0.10 0.09 0.02  

Use of Agricultural Technologies       

    Expense of farming chemicals per mu of land (RMB)  1.34 0.69 0.54 0.88  

    Total number of traditional agricultural technologies used   0.07 0.04 0.04 0.31  

    Total number of modern agricultural technologies used   0.00 0.03 0.01 0.17  

Household Income, Expenditure, and Assets       

    Per capita annual cash income (RMB)    5.18* 5.56* 2.73(*) 3.70* 
    Per capita annual cash living expenditure (RMB)    0.55 0.70 0.17  

    Household consumer asset index    1.65 0.98 4.19* 5.31*  
Resource Use and Management       

    Proportion of firewood and crop residues in total fuels     0.73 3.47(*) 3.99* 
    Total number of types of forest products used     0.50 0.28  

    Total number of resource improvement activities taken    0.76 0.08  

Socio-demographic Characteristics        

    Years of residence      5.85* 6.81**  
    Total number of household members     0.47  

    Number of household laborers      47.61*** 64.70*** 
    Average age of household laborers      9.13** 10.83** 
    Average educational level of household laborers          2.65(*) 3.01(*) 

Note: ***sig. at the .001 level; ** sig. at the .01 level; * sig. at the .05 level; (*) marginally sig. at the .1 level. 
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Table 4. Discriminant Analysis of Differences among Labor-migrant, Local Off-farm Work, and Farming Households, Given as F 
Values of Variables 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Final Model 
Agricultural Production       

    Size of per laborer cultivated land (mu)  10.78*** 13.94*** 10.77*** 9.84*** 3.76* 5.61** 
    Total number of types of agricultural production involved   0.47 0.50 0.76 0.82 0.85  

    Yield of rice (kg) per mu of land 1.63 1.41 1.91 2.20(*) 1.42 2.38(*) 
    Yield of corn (kg) per mu of land  0.12 0.05 0.07 0.07 0.01  

Use of Agricultural Technologies       

    Expense of farming chemicals per mu of land (RMB)  4.34* 3.24* 3.09* 4.48* 5.29** 
    Total number of traditional agricultural technologies used   0.58 0.59 0.52 0.35  

    Total number of modern agricultural technologies used   0.01 0.12 0.07 0.28  

Household Income, Expenditure, and Assets       

    Per capita annual cash income (RMB)    3.77* 3.97* 1.90 2.84* 
    Per capita annual cash living expenditure (RMB)    0.64 0.64 0.26  

    Household consumer asset index    6.94** 5.42** 3.05* 3.87* 
Resource Use and Management       

    Proportion of firewood and crop residues in total fuels     0.57 2.42(*) 3.11* 
    Total number of types of forest products used     0.26 0.26  

    Total number of resource improvement activities taken    0.44 0.08  

Sociodemographic Characteristics        

    Years of residence      3.36* 3.27* 
    Total number of household members     0.25  

    Number of household laborers      28.28*** 38.70*** 
    Average age of household laborers     6.30** 6.91** 
    Average educational level of household laborers      3.52* 3.95* 

Note: ***sig. at the .001 level; ** sig. at the .01 level; * sig. at the .05 level; (*) marginally sig. at the .1 level. 


