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• Off-farm work, an essential 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).

• The government initiates policies and development programs that increase farmers’ productivity,
helping them improve their quality of life.

• Agricultural cooperatives, one of the government’s programs, help 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).

Research problem



• Consequently, cooperative members may allocate more time to off-farm work. On the other hand,
being a cooperative member may entail duties and responsibilities that farmers must fulfil, leaving
them with less time for off-farm employment.

• The question is whether cooperative membership positively or negatively influences off-farm work
participation.

Research question



• The bivariate probit model has become the workhorse underlying much applied econometric work
in various different areas of economics (e.g. labour economics), since Hackman (1978) identified
and estimated the treatment effects in simultaneous equation models with endogenous dummy
variables.

• The bivariate probit model is typically used where a dichotomous indicator is the outcome of
interest and the determinants of the probable outcome, even after controlling for a set of
covariates, the possibility that the dummy explanatory variable is endogenous cannot be ruled out
a priori (Li et al., 2016).

Econometric approaches: RBP



• Treatment-effects estimators extract experimental-style causal effects from observational data that
strictly require the conditional independence assumption. Thus, we must assume that no
unobserved variables affect both treatment assignment and the outcome.

• If an unobserved variable affects which treatment a person gets and affects the outcome, we have
an endogeneity problem and we cannot obtain accurate estimates of effects using conventional
treatment-effects estimators. Endogenous Treatment Poisson Regression estimators address such
cases.

Econometric approaches: ETPR



• This paper examines the impact of cooperative membership on off-farm work decisions of couples 
engaged in farming, using data collected from 595 Chinese banana farmers. 

• They employ the recursive bivariate probit model and endogenous-treatment Poisson regression model 
to address the self-selection bias inherent in cooperative membership.

• The results show that cooperative membership increases the probability of participating in off-farm work 
by 38% for husbands and 31% for wives. 

• Having large households reduces the probability of husbands but increases that of wives working off-
farm. 

• Cooperative membership is also associated with more time spent on off-farm work for both husbands 
and wives. 

• Their findings point to the potential of agricultural cooperatives to increase farm couples’ off-farm 
employment, thus increasing household income and quality of life.

Conclusion



Thank you


