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1. Introduction
• Off-farm work, an important source of rural livelihoods, is critical to alleviating

rural poverty and improving household well-being in many developing countries
(Huang et al., 2020; Nkegbe et al., 2022; Rahut et al., 2015; Sen et al., 2021).

• In practice, the rural labor migration from the farm to the off-farm sector often
proceeds incrementally.

• Typically, only a few household members migrate, whereas others remain
in their farming community to support farm production (Giles and Mu,
2018).

• Despite being a toilsome, low-income activity, farm production is not only
familiar activity but also offers food security and a stable livelihood option.

• Policies and development programs that increase farmers’ productivity and
alleviate migrants’ concerns about those they leave behind
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1. Introduction

• The potential role of agricultural cooperatives

• improve their members’ farm management skills and
production efficiency and save time working on farms
(Demont, 2022; Liu et al., 2017; Neupane et al., 2022;
Zhang et al., 2020).

• Consequently, cooperative members may allocate
more time to off-farm work

• entail duties and responsibilities that farmers must fulfill,
leaving them with less time for off-farm work.

• Whether cooperative membership positively or negatively
influences off-farm work participation remains an open
question.
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Objective & Contributions

Whether cooperative membership positively or 
negatively influences off-farm work participationObjective

We explore the effects of cooperative membership
on both husbands’ and wives’ participation in off-
farm work.

Contributions
We employ a recursive bivariate probit (RBP) model
to account for the self-selection bias associated with
cooperative membership

We explore how cooperative membership affects
off-farm work intensity.
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2. Literature review

2.1 Agricultural cooperatives and sustainable development

• Agricultural cooperatives play a significant role in promoting the
sustainable development of agricultural sectors and rural regions.

• link smallholder farmers with input and output markets, technology
extension services, and village collective actions (e.g., Demont, 2022; Lin et
al., 2020; Liu et al., 2017; Ma et al., 2021; Neupane et al., 2022).

• supporting the sustainable rural development through alleviating rural
poverty, increasing household income and consumption expenditure, and
improving subjective well-being is also recorded by literature from different
aspects (e.g., Ahmed and Mesfin, 2017; Demont, 2022; Dohmwirth and Liu,
2020; Gava et al., 2021; Kumar et al., 2018; Verhofstadt and Maertens,
2015)
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2. Literature review

2.2 Factors affecting off-farm work participation

• Farmers’ decisions on off-farm work participation are shaped by on-farm 

labor requirements

• promoting contract farming to reduce labor requirements (Ruml and 

Qaim, 2021), 

• cultivating crops like oil palm that are less labor-intensive than 

traditional crops (Chrisendo et al., 2021

• fostering the adoption of labor-saving agricultural technologies (Diiro

et al., 2021; Zheng et al., 2022)
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2. Literature review

2.3 Cooperative membership and off-farm work participation 

• Three studies have investigated the relationship between cooperative
membership and off-farm work participation decisions (Demont, 2022; Liu
et al., 2017; Zhou et al., 2020). However, the findings remain mixed.

• Liu et al. (2017) found that land transfer through land cooperatives does not
affect household heads’ off-farm employment in the PRC.

• Zhou et al. (2020) showed that cooperative membership significantly
decreases the probability of husbands’ off-farm work while leaving that of
wives unchanged. However, they did not account for the endogeneity of
cooperative membership.

• Demont (2022) found that participation in self-help groups increases
seasonal migration to cope with rainfall shocks in India. However, this study
focused only on the number of migrant workers and overlooked the
distinction between husbands’ decisions to work off-farm and those of
wives.



Econometric approaches 
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3. Econometric strategies

3.1 Estimation issues 

Self-selection bias issues related to both observable and

unobservable factors

• propensity score matching (PSM) technique (Chagwiza et al., 2016;

Ji et al., 2019

• inverse probability weighted regression adjustment (IPWRA) model

(Neupane et al., 2022)

• the two-stage instrumental variable approach (Zhang et al., 2020),

• the endogenous switch regression model (Ma et al., 2022a),

• the recursive bivariate probit (RBP) model (Gopalan et al., 2022).
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3. Econometric strategies

3.2 RBP model

𝐶!∗ = 𝛼𝑋! + 𝜀!, where 𝐶! = '1 if 𝐶!
∗ > 0

0 otherwise

Households’ decisions regarding cooperative membership

(1)

𝑂!∗ = 𝛽𝐶! + 𝛾𝑍! + 𝜇!, where 𝑂! = '1 if 𝑂!
∗ > 0

0 otherwise
(2)

The influence of cooperative membership and other variables on farm 
couples’ off-farm work participation decisions

𝐶!∗ a latent variable of cooperative membership
𝐶! the observed membership status variable
𝑋! a vector of explanatory variables
𝑂!∗ a latent variable denoting farm couples’ off-farm work status
𝑂! a dichotomous variable, with one for off-farm workers and zero otherwise

The error terms of the two equations are assumed to follow a bivariate distribution:
𝜀!
𝜇! ~N 0

0 ,
1 𝜌#$
𝜌#$ 1
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3. Econometric strategies

3.2 RBP model

𝐶!∗ = 𝛼𝑋! + 𝜀!, where 𝐶! = '1 if 𝐶!
∗ > 0

0 otherwise

Households’ decisions regarding cooperative membership

(1)

𝑂!∗ = 𝛽𝐶! + 𝛾𝑍! + 𝜇!, where 𝑂! = '1 if 𝑂!
∗ > 0

0 otherwise
(2)

The influence of cooperative membership and other variables on farm 
couples’ off-farm work participation decisions

A variable representing the distance from the respondent’s residence to the 
nearest agricultural cooperative is used as an instrument.

Table A1 Falsification test of instrument variable
Outcome variables Statistics
Off-farm work (Husband) c2=0.67; p-value=0.412
Off-farm work (Wife) c2=2.08; p-value=0.149
Cooperative membership c2=5.11**; p-value=0.028
Note: ** p < 0.05.
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3. Econometric strategies

3.3 ETPR model 

𝐶!∗ = 𝛼𝑋! + 𝜀!, where 𝐶! = '1 if 𝐶!
∗ > 0

0 otherwise

Households’ decisions regarding cooperative membership

(1)

𝑇! = 𝛿!𝑂! + 𝜃!𝑍! + 𝑣! (4)

The influence of cooperative membership and other variables on farm 
couples’ off-farm work intensity

𝑇! a count variable that reflects off-farm work intensity of farm couples, that is, how 
many months a husband or wife spends on off-farm work in a reference year

The error terms in the two equations are assumed to be bivariate normal with zero 
mean and covariance matrix, which can be expressed as:

𝜀!
𝑣! ~ 𝜎% 𝜎#&𝜌#&

𝜎#&𝜌#& 1
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4. Data and descriptive statistics

• A farm household survey, conducted from July to October 
2019 in rural PRC

• A multistage sampling technique to select samples

• Guangdong, Hainan and Yunnan provinces
67 percent of production in 2018 in the PRC

• 3 counties in each province

• 2 towns in each county 

• 1-2 villages in each town

• 10- 20 farmers in each village

• 625 households in total
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4. Data and descriptive statistics
Table 1 Definition and descriptive statistics of variables
Variable Definition Mean (S.D.)
Dependent variables
Off-farm work (Husband) 1=Husband participated in off-farm work, 0=otherwise 0.11 (0.31)
Off-farm work (Wife) 1=Wife participated in off-farm work, 0=otherwise 0.12 (0.32)
Off-farm work intensity (Husband) Time spent on off-farm work by husband (months) 0.48 (1.75)
Off-farm work intensity (Wife) Time spent on off-farm work by wife (months) 0.67 (2.28)
Cooperative membership 1=Cooperative member, 0=otherwise 0.22 (0.41)
Independent variables
Age (Husband) Age of husband (years) 48.88 (9.56)
Education (Husband) Educational level of husband (years) 8.31 (2.85)
Health (Husband) Self-rated health status of husband: 1=Very unhealthy, 2=unhealthy, 3=well,

4=healthy, 5=very healthy
3.98 (0.96)

Age (Wife) Age of wife (years) 46.77 (9.94)
Education (Wife) Educational level of wife (years) 6.58 (3.30)
Health (Wife) Self-rated health status of wife: 1=Very unhealthy, 2=unhealthy, 3=well,

4=healthy, 5=very healthy
3.88 (0.98)

Household size Number of household members (persons) 5.98 (2.35)
Student member 1=Having primary student member(s), 0=otherwise 0.35 (0.48)
Dependency ratio Ratio of child (≤15 years old) and elder (＞65 years old) to other members (15-

65 years)
0.48 (0.59)

Farm size Cultivated land size for banana production (mu) a 28.87 (73.36)
Car ownership 1=Car owner, 0=otherwise 0.31 (0.46)
Distance to input markets Distance to the nearest input markets (km) 5.78 (8.59)
Road condition 1=The road to the nearest transportation is good, 0=otherwise 0.81 (0.39)
Hainan 1=Hainan province, 0=otherwise 0.37 (0.48)
Yunnan 1=Yunnan province, 0=otherwise 0.29 (0.46)
Guangdong 1=Guangdong province, 0=otherwise 0.34 (0.47)
IV Distance to the nearest agricultural cooperatives (km) 4.46 (6.26)
Observations 595
Note: a 1 mu = 1/15 hectare; S.D. refers to standard deviation.
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Table 2 Mean differences in variables between cooperative members and non-members
Variable Members Non-members Mean differences
Off-farm work (Husband) 0.21 (0.41) 0.08 (0.28) 0.13***
Off-farm work (Wife) 0.25 (0.43) 0.08 (0.28) 0.16***
Off-farm work intensity (Husband) 0.76 (2.11) 0.41 (1.63) 0.35**
Off-farm work intensity (Wife) 1.15 (2.80) 0.54 (2.10) 0.61***
Age (Husband) 47.40 (9.07) 49.29 (9.67) -1.89**
Education (Husband) 8.84 (3.07) 8.17 (2.78) 0.67**
Health (Husband) 4.20 (0.84) 3.92 (0.98) 0.29***
Age (Wife) 45.11 (10.14) 47.23 (9.84) -2.12**
Education (Wife) 7.36 (3.21) 6.36 (3.30) 1.00***
Health (Wife) 4.06 (0.87) 3.83 (1.01) 0.23**
Household size 6.48 (2.39) 5.85 (2.32) 0.64***
Student member 0.38 (0.49) 0.34 (0.47) 0.04
Dependency ratio 0.56 (0.60) 0.46 (0.59) 0.10*
Farm size 41.71 (71.98) 25.32 (73.42) 16.39**
Car ownership 0.48 (0.50) 0.26 (0.44) 0.22***
Distance to input markets 6.84 (7.62) 5.49 (8.82) 1.35
Road condition 0.76 (0.43) 0.83 (0.38) -0.07*
Hainan 0.13 (0.34) 0.44 (0.50) -0.30***
Yunnan 0.42 (0.50) 0.26 (0.44) 0.16***
Guangdong 0.45 (0.50) 0.31 (0.46) 0.14***
IV 3.59 (4.66) 4.70 (6.62) -1.11*
Observations 129 466
Note: *** p < 0.01, ** p < 0.05, and * p < 0.10.

4. Data and descriptive statistics
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4. Data and descriptive statistics

Figure 1 Proportions of husbands and wives with off-farm work by 
membership status
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5. Empirical results
Table 3 Impact of cooperative membership on farm couples’ off-farm work decisions: RBP model estimates

Husbands Wives

Variables

Cooperative membership 
(Marginal effects) Off-farm work 

(Marginal effects)

Cooperative 
membership (Marginal 

effects)
Off-farm work 

(Marginal effects)
Cooperative membership 0.378 (0.036)*** 0.313 (0.074)***
Age (Husband) -0.003 (0.002) -0.001 (0.001)
Education (Husband) 0.003 (0.006) 0.001 (0.004)
Health (Husband) 0.053 (0.017)*** -0.008 (0.012)
Age (Wife) -0.004 (0.002)** -0.002 (0.001)
Education (Wife) 0.006 (0.005) 0.010 (0.005)**
Health (Wife) 0.023 (0.018) 0.017 (0.014)
Household size 0.016 (0.007)** -0.004 (0.006) 0.017 (0.007)** 0.005 (0.006)
Student member -0.029 (0.037) 0.034 (0.027) -0.036 (0.038) 0.012 (0.028)
Dependency ratio 0.022 (0.030) 0.010 (0.022) 0.010 (0.032) 0.021 (0.023)
Farm size 0.000 (0.000) -0.000 (0.000) 0.000 (0.000) -0.000 (0.000)
Car ownership 0.051 (0.036) -0.131 (0.032)*** 0.055 (0.037) -0.057 (0.030)*
Distance to input markets -0.001 (0.002) -0.002 (0.002) -0.001 (0.002) -0.004 (0.002)
Road condition -0.032 (0.041) 0.003 (0.029) -0.021 (0.043) -0.009 (0.032)
Hainan -0.182 (0.043)*** 0.017 (0.032) -0.183 (0.045)*** 0.049 (0.033)
Yunnan 0.050 (0.047) 0.049 (0.037) 0.049 (0.047) 0.048 (0.039)
IV -0.005 (0.003)* -0.006 (0.003)**

𝜌!" -1.382 (0.431)*** -0.821 (0.470)*
Observations 595 595 595 595
Note: *** p < 0.01, ** p < 0.05, and * p < 0.10; Standard errors are presented in parentheses; The reference province is Guangdong. Marginal effects in Table 3 are
predicted after the estimation of TableA2.
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5. Empirical results
Table 4 Impact of cooperative membership on farm couples’ off-farm work intensity: The second-stage estimation of
the ETPR model

Husbands Wives

Variables
Off-farm work intensity 

(Coefficients)
Off-farm work 

intensity (IRRs)

Off-farm work 
intensity 

(Coefficients)
Off-farm work 

intensity (IRRs)
Cooperative membership 0.951 (0.197)*** 2.587 0.412 (0.153)*** 1.509
Age (Husband) -0.043 (0.016)*** 0.958
Education (Husband) -0.036 (0.028) 0.964
Health (Husband) 0.017 (0.102) 1.017
Age (Wife) -0.031 (0.009)*** 0.969
Education (Wife) 0.201 (0.026)*** 1.223
Health (Wife) 0.169 (0.099)* 1.185
Household size -0.104 (0.089) 0.901 0.089 (0.026)*** 1.093
Student member 0.701 (0.204)*** 2.015 -0.133 (0.160) 0.875
Dependency ratio -0.032 (0.193) 0.968 -0.240 (0.139)* 0.787
Farm size -0.009 (0.005)* 0.991 -0.004 (0.001)*** 0.996
Car ownership -2.545 (0.330)*** 0.079 -0.792 (0.155)*** 0.453
Distance to input markets 0.007 (0.007) 1.007 -0.068 (0.011)*** 0.934
Road condition 0.164 (0.302) 1.178 -0.443 (0.183)** 0.642
Hainan -0.883 (0.210)*** 0.414 -1.679 (0.221)*** 0.187
Yunnan 0.605 (0.306)** 1.831 -1.385 (0.189)*** 0.250
Constant -1.799 (0.675)*** 0.165 -3.967 (0.754)*** 0.019

𝜌!# 0.188 (0.109)* 0.262 (0.092)***
Observations 595 595 595 595
Note: *** p < 0.01, ** p < 0.05, and * p < 0.10; Standard errors are presented in parentheses; The reference province is Guangdong.
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5. Empirical results
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Figure 2 Predicted marginal effects of cooperative membership at different 
household sizes 
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6. Conclusions and policy implications

Main Concluding Remarks

• Cooperative membership increases the probability of husbands working

on off-farm work by 37.8% and of wives by 31.3%.

• On average, husbands with cooperative membership work 2.587 times

more months on the off-farm work, while wives work 1.509 times more.

• Cooperative membership increases the probability of husbands working

off-farm more in relatively small-sized households.
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6. Conclusions and policy implications
Policy Implications

• Rural households would be well advised to join agricultural
cooperatives.

• a one-size-fits-all policy framework is unsuitable. Policies
ought to be designed with these differences in mind.

• Future studies may focus on the effects of cooperative
membership on rural households producing these products
in different regions of the country.
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Hongyun Zheng
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Appendix
Table A2 Impact of cooperative membership on farm couples’ off-farm work decisions: RBP model estimates

Husbands Wives

Variables

Cooperative 
membership 

(Coefficients)
Off-farm work 
(Coefficients)

Cooperative 
membership 

(Coefficients)
Off-farm work 
(Coefficients)

Cooperative
membership

2.202 (0.251)*** 1.809 (0.465)***

Age (Husband) -0.011 (0.007) -0.005 (0.008)
Education (Husband) 0.013 (0.022) 0.006 (0.026)
Health (Husband) 0.205 (0.069)*** -0.046 (0.072)
Age (Wife) -0.016 (0.008)** -0.012 (0.009)
Education (Wife) 0.023 (0.021) 0.055 (0.028)**
Health (Wife) 0.089 (0.069) 0.100 (0.078)
Household size 0.062 (0.027)** -0.022 (0.034) 0.067 (0.028)** 0.029 (0.033)
Student member -0.114 (0.143) 0.199 (0.156) -0.140 (0.148) 0.072 (0.162)
Dependency ratio 0.084 (0.116) 0.056 (0.127) 0.038 (0.123) 0.119 (0.131)
Farm size 0.000 (0.001) -0.002 (0.002) 0.000 (0.001) -0.002 (0.002)
Car ownership 0.199 (0.142) -0.766 (0.181)*** 0.213 (0.143) -0.328 (0.174)*
Distance to input 
markets

-0.003 (0.009) -0.010 (0.010) -0.003 (0.009) -0.022 (0.014)*

Road condition -0.125 (0.160) 0.018 (0.170) -0.080 (0.164) -0.051 (0.188)
Hainan -0.704 (0.171)*** 0.098 (0.184) -0.704 (0.178)*** 0.284 (0.192)
Yunnan 0.192 (0.182) 0.287 (0.213) 0.189 (0.181) 0.280 (0.225)
Constant -1.333 (0.600)** -1.004 (0.662) -0.698 (0.592) -1.929 (0.674)***
IV -0.021 (0.011)* -0.023 (0.011)**
Observations 595 595 595 595
Note: *** p < 0.01, ** p < 0.05, and * p < 0.10; Standard errors are presented in parentheses; The reference province is Guangdong.
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Appendix
Table A3 Impact of cooperative membership on farm couples’ off-farm work intensity: First-stage
estimation of the ETPR model

Husbands Wives

Variables
Cooperative membership 

(Coefficients)
Cooperative membership 

(Coefficients)
Age (Husband) -0.013 (0.007)*
Education (Husband) 0.020 (0.024)
Health (Husband) 0.167 (0.068)**
Age (Wife) -0.012 (0.008)
Education (Wife) 0.026 (0.022)
Health (Wife) 0.059 (0.067)
Household size 0.056 (0.030)* 0.059 (0.031)*
Student member -0.128 (0.150) -0.127 (0.148)
Dependency ratio 0.068 (0.115) 0.026 (0.114)
Farm size 0.000 (0.001) 0.000 (0.001)
Car ownership 0.236 (0.141)* 0.251 (0.137)*
Distance to input markets 0.001 (0.008) -0.001 (0.008)
Road condition -0.068 (0.160) -0.079 (0.159)
Hainan -0.714 (0.171)*** -0.755 (0.173)***
Yunnan 0.177 (0.175) 0.105 (0.172)
Constant -1.112 (0.582)* -0.741 (0.587)
IV -0.028 (0.014)** -0.024 (0.012)*
Sample size 595 595
Note: *** p < 0.01, ** p < 0.05, and * p< 0.10; Standard errors are presented in parentheses; The reference province is Guangdong.


