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Introduction
▪ Farmland fragmentation happens when farmers

operate multiple pieces of farmland of varying

sizes. It is considered the most important obstacle

to field crop production and China is among those

with the most severe conditions.

Objective
▪ To understand the impact of farmland

fragmentation on the technical efficiency of grain

production in different farmland transfer markets

and management scales in China and provide

insights on improving efficiency of grain

production among farmers.

Conclusions
▪ A well-regulated farmland transfer market is conducive to improving

farmers’ grain production technical efficiency; in the case of non-standard

farmland transfer, large-scale operation is not beneficial to improving grain

production technical efficiency.

▪ If farmers transfer farmland in at market price, farmland fragmentation

negatively influences farmers’ technical efficiency of grain production; if

farmers transfer farmland in at below market price, the negative impact of

farmland fragmentation on farmers’ grain production technical efficiency

would be stronger as operation scale increased.
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Hypothesis

▪ H1: If farmers transfer farmland in at market

price, farmland fragmentation has a negative

effect on farmers’ grain production technical

efficiency.

▪ H2: If farmers transfer farmland in at below

market price, depending on the area of farmland

under management, the effect of farmland

fragmentation on farmers’ grain production

technical efficiency could be positive or negative.

▪ H3: The impact of farmland fragmentation on

farmers’ production technical efficiency is

constrained by the farmland transfer market.

775 

valid 

samples

194

participated

farmers

138

Transferred  

farmlands

Data
▪ The research team conducted a questionnaire

survey on farmers in December 2015 and

December 2016 and used stratified random

sampling method in both years to reflect sample

representativeness.

▪ We selected four districts of varying terrains and

levels of economic development as study areas:

Methodology

▪ Measurement of technical efficiency: Stochastic Frontier Analysis

(SFA) with Cobb-Douglas production function (Eq.1) and trans-log

production function (Eq.2):

𝑙𝑛 𝑌𝑖 = 𝛽0 + 𝛽1 𝑙𝑛 𝑋𝑖1 + 𝛽2 𝑙𝑛 𝑋𝑖2 + 𝛽3 𝑙𝑛 𝑋𝑖3 + 𝑉𝑖 − 𝑈𝑖 , (1)
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3 𝛽𝑗𝑘 𝑙𝑛 𝑋𝑖𝑗 𝑙𝑛 𝑋𝑖𝑘 + 𝑉𝑖 − 𝑈𝑖 , (2)

𝑌𝑖: total rice production in the ith farm year (kg); 𝑋𝑖1: actual planting area in the

ith farm year (hm2); 𝑋𝑖2: labor input in the ith farm year (days); 𝑋𝑖3: capital

investment in the ith farm year (yuan); 𝑉𝑖: a random error term that follows

normal distribution𝑁(0, 𝜎𝑉
2) and is independent of 𝑈𝑖; 𝑈𝑖 represents technical

inefficiency and follows normal distribution truncated to 0, 𝑁(𝐦𝐢, 𝜎𝑈
2).

▪ Degree of farmland fragmentation:

𝐋𝐅𝐈𝐢 = 𝑤1 ො𝑎𝑖 +𝑤2 ො𝑛𝑖 + 𝑤3
መ𝑑𝑖, (3)

ො𝑎𝑖: parcel average area; ො𝑛𝑖: number of plots; መ𝑑𝑖: average distance between plots

▪ Influencing factors model on grain production technical efficiency:

𝐦𝐢 = 𝛿0 + 𝛿1𝐋𝐅𝐈𝐢 + 𝛿2𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟 − 𝑛𝑜𝑟𝑚𝑖 + 𝛿3𝑙𝑎𝑛𝑑 𝑠𝑐𝑎𝑙𝑒𝑖 + 𝛿4𝑎𝑔𝑒𝑖
+𝛿5𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛿6𝑣𝑖𝑙𝑙𝑎𝑔𝑒 𝑐𝑎𝑑𝑟𝑒𝑖 + 𝛿7𝑛𝑜𝑛 − 𝑓𝑎𝑟𝑚 𝑙𝑎𝑏𝑜𝑟𝑖
+𝛿8𝑛𝑜𝑛 − 𝑓𝑎𝑟𝑚 𝑖𝑛𝑐𝑜𝑚𝑒𝑖 + 𝛿9𝑝𝑒𝑟 𝑖𝑛𝑐𝑜𝑚𝑒𝑖 + 𝛿10𝑙𝑎𝑛𝑑 𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖
+𝛿11𝑙𝑎𝑛𝑑𝑓𝑜𝑟𝑚𝑖 + 𝜇𝑖, (4)

Variable Name Variable Definition

LFI Comprehensive index of farmland fragmentation

transfer-norm (Yes/No) Whether the farmers will transfer to farmland at market price within the year

land scale (hm2) Farmland management area during the year

Age (year) Average age of farm labor

Education (year) Average education level of farm labor

village cadre (Yes/No) Whether worked as a village cadre if in the agricultural labor force

non-farm labor (%)
Ratio between number of non-agricultural laborers in rural households and

total number of family laborers

non-farm income (%)
Ratio between non-agricultural net income of farmers in 2014 and total net

income of households

Income per household

(Yuan)
Ratio between total household net income and family population in 2014

land quality (Likert scale)
Quality of farmland operated by farmers during the year：5=Very high；

4=High；3=Average；2=Low；1=Very low

Landform (Virtual variable) Landform type：Low hills =1；Plain=0

Variables Transfer household 

model

Standard transfer 

farmers

Non-standard transfer 

farmers

production function

ln land 0.953*** 9.869*** 0.961***

(0.061) (0.979) (0.090)
ln labor -0.005 8.138*** 0.001

(0.042) (1.529) (0.055)

ln capital 0.127** -14.145*** 0.149**

(0.051) (0.589) (0.066)
technical inefficiency

LFI -0.207 1.863* -0.615

(0.481) (0.798) (0.447)

transfer-norm -0.270

(0.168)

land scale 0.254 0.070 0.421***

(0.161) (0.146) (0.140)
LFI×transfer-

norm
2.546**

(1.279)

LFI×land scale 0.591 0.954

(0.700) (0.958)

landform 0.260*** 0.153 0.178**

(0.090) (0.140) (0.083)

land quality -0.155*** -0.082*

(0.048) (0.045)
sigma-squared 0.066*** 0.019** 0.051***

(0.012) (0.007) (0.013)
gamma 0.514*** 1.000*** 0.338**

(0.123) (0.000) (0.155)
log likelihood function 27.478 21.248 26.002
LR test 35.195 32.795 32.568

Note: ***、** and * are significance levels at 1%、5% and 10%. Coef and SE represent coefficient and

standard error from the influencing factor model of technological efficiency, and the coefficient reflects

the magnitude and direction of the effects of technical inefficiencies. Therefore, the negative sign “-“

reflects a positive effect on the technical efficiency of grain production by farmers while the positive sign

“+” reflects negative effect. Constants were suppressed along with additional controls based on selected

models (e.g. age, village cadre, non-farm income, non-farm labor, per household income).

Results


