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1.Introduction

• Outsourcing is a managerial strategy in agriculture with a 
predominance of small farms. 

• Scale economics linked to mechanization and labour 
management.

• Outsourcing can also been seen as a cost-conscious farmer’s 
managerial strategy to deal with the transaction costs derived 
from the management and supervision of hired labours.



1.Introduction

• Recently, cooperatives have been increasingly important for small 
farmers (Ito et al., 2012). 

• 1.bridging farmers to the market (Wollni and Zeller, 2007).
• 2.cooperatives are critical of production organization as providers 

of services for their affiliates (Picazo-Tadeo and Reig-Martínez, 
2006). 



1.Introduction
• Previous research has shown that outsourcing in agriculture can achieve 

higher efficiency and farm profit. 
• outsourced labour reduction yields higher efficiency (Picazo-Tadeo and 

Reig-Martínez ., 2006)
• forage outsourcing has an impact on farm profit ( Gillespie et al ., 2016)
• machinery services, done by cooperatives have a positive effect on TE (Igata

et al., 2008).

• Agricultural production: rice production (Ji et al., 2017; Sun et al., 2018) or 
cotton farming.
• Most studies use DEA (data envelopment analysis) to compute technical 

efficiency (Picazo-Tadeo and Reig-Martínez, 2006) to analyze  household 
outsourcing decision on TE



1.Introduction

• In this paper, a one-step estimation of SFP function is employed 
to calculate household TE and its determinants. 

• Two main contributions:
• 1. focus on agricultural producers located in southwest of the PRC, 

where most poor populations in the PRC live; 
• 2. solve the endogenous issue of outsourcing decisions



2.Background

• Tobacco production in Guizhou, PRC.
• 12.49% of the overall national tobacco production. (China Rural Statistical 

Yearbook in 2014 )
• Tobacco production is a major income for the farmers
• Challenge of lack of labor for tobacco farming

• Tobacco cooperatives
Tobacco cooperatives are established under cooperative law and local

regulations.
Cooperatives provide different types of services, including machinery service,

nursery service, flue-curving service, grading services……



2.Background

• 2.2 Outsoucring production services and Technical
• First, overcome their technology constraints and boost their farm 

management
• Second, overcome the increasing demand for labour and increase 

production scale
• Third, farmers who want to do off-farm work can outsource 

production services to cooperatives to guarantee off-farm income 
without compromising farming on their land. 



3.Methodology

• we use a stochastic production frontier (SPF) to estimate the 
technical efficiency, proposed by Aigner et al. (1977) and 
extended by Battese and Coelli (1995). 
• Consider one household denoted by i whose output is 

determined by the translog stochastic frontier production function: 



3.Methodology

• outsourcing production services might be endogenous
• Plug-in approach with two steps:
• First, based on the OLS, we predict the values of outsourcing:

• Second, we introduce the predicted values of land into the 
stochastic frontier model. 



4. Data and Descriptive Statistics

• 4.1 Data Collection
• Data derived from a rural household survey tobacco farmer in 

Guizhou province, PRC (March 2014)
• The questionnaire covers topics including household 

characteristics, farm characteristics, financial situation and physical 
assets.
• Dropping missing information about household outsourcing 

decisions, we collect 449 households.



4. Data and Descriptive Statistics

• 4.2 Variable Definition



4. Data and Descriptive Statistics

• 4.3 Input and Output



5.Estimation Results

• 5.1 Estimation of Technical Efficiency



5.Estimation Results

• 5.1 Estimation of Technical Efficiency



5.Estimation Results
• 5.2 Outsourcing on TE: Basic Results



5.Estimation Results
• 5.3 Outsourcing on Household TE: Different Types of Decisions 



5.Estimation Results
• 5.3 Outsourcing on Household TE: Different Types of Decisions 



5.Estimation Results
• 5.4 Robustness checks:PSM+SPF



5.Estimation Results

• 5.4 Robustness checks
• Two-step SPF; PSM



6. Conclusion

• Externalized production services can improved farm performance 
via improved productivity. 
• Agricultural cooperative, meanwhile, plays a critical role in 

improving farm performance by providing services. 
• policy makers should encourage the development the 

cooperatives and service company to provide production services 
available to small farmers.
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