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Abstract: Rice is an important crop and one of the major sources of living for farmers in Dong Thap province
of Vietnam. This study was therefore mainly designed to estimate the technical efficiency of 200 rice farmers
in Dong Thap province and to identify the factors influencing efficiency using two-stage DEA approach.
Estimated results in the first stage of DEA showed that the farmers achieved relatively high overall technical
efficiency and scale efficiency score (0.801 and 0.966, respectively). Most of the rice producers operated their
farms at decreasing returns to scale. The study also indicated positive impacts of education on technical
efficiency while other factors including credit access, training and rice cultivated area showed negative
influences on the rice farm efficiency. This result suggests that the policy makers should pay more attentions
on technical training and credit programs for the farmers to increase their technical efficiency in rice production.
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INTRODUCTION based on data collected from 261 rice households, spring-

Vietnam is an agricultural country in that rice has Khai and Yabe [5] used data sets from Vietnam Household
been playing  imperative  roles,  not  only  in  food Living Standard Survey to analyze technical efficiency of
security but also in the nation’s economic development. rice production 2005-2006 by using SFA method. Linh [6]
In  2014  rice  production was reported nearly 45 million applied both DEA and SFA to estimate the efficiency of
ton [1] and the country exports were 6.33 million tons, Vietnamese’ rice farming in 2003-2004. Tung [7] employed
worth about 3 billion USD [2]. The Mekong Delta is bootstrapping DEA to estimate changes in technical
famous  for  its  rice  production and is often considered efficiency in rice production in the Mekong Delta from
as rice basket for the nation. This region contributed 1998 to 2010.
56.7% to rice production of the whole country, one of the However, daily changes in the agricultural market
major sources of living for millions of farmers in the related to inputs and outputs along with improvements in
region. agricultural technology force the farmers to regularly

Technical efficiency of rice producers and rice adjust their farming in order to increase farming efficiency.
production in the Mekong delta were estimated in many Therefore studies associated with rice farm efficiency are
studies applying two main approaches in efficiency essential and useful for both the farmers and policy
analysis namely Stochastic Frontier Analysis (SFA) and makers. This study aims to focus on measuring technical
Data  Envelopment  Analysis  (DEA).  Specifically, Hien efficiency of rice farmers in Dong Thap province, one of
et al. [3] adopted SFA to measure technical efficiency of the leading provinces in rice cultivating in the Mekong
120 rice farm households in Can Tho and Tien Giang delta  and  determine  possible  relationships  between
province of the Mekong Delta in 2002. Huy [4] compared farm characteristics and efficiency of the farmers using
the technical efficiency scores between two approaches two-stage DEA approach.

winter crop in Can Tho and Soc Trang province in 2006.
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MATERIALS AND METHODS (3)

Empirical Models: This study applied the two-stage DEA
to estimate technical efficiency for rice farmers and
identify factors  associated  with   inefficiency  effects.
The DEA approach was widely chosen for efficiency where  u  N(0, ),  x   are  explanatory   variables  and
measurements because requirements related to  are unknown parameters; y  represents a latent
assumptions in the form production function and variable; and y  is the efficiency scores measured in the
distribution of inefficiency terms are not compulsory DEA model.
requirements when applying this approach [8]. Compare
to the one-stage DEA, one sophisticated feature of the Data and Variables: The study was carried out in Dong
two-stage approach is that it takes into account the Thap province in the Mekong Delta of Vietnam. This is
influence of exogenous variables on efficiency. one of the predominant areas in terms of rice production.

In the first stage, the DEA model under the The cross – section data were collected during July -
assumption of input-oriented variable returns to scale was September 2014 for the Spring-Winter 2013-2014 rice
adopted to estimate overall and pure technical efficiency growing season. The primary sources of data were
and scale efficiency scores. The model is specified as gathered from 200 rice farmers using questionnaires
follows; including a wide range of indicators in order to capture

The DEA model was performed by one output and

Subject to, in kilograms per farm. The four inputs included variable

Y  – Y  0, chemicals), labor costs (both hired and family labor), otheri

X  – X  0 capital (expenses of machinery for land preparation,i

N1'  = 1 harvesting) and rice cultivated land. In addition, some
 0 (1) specific characteristics of the rice farmers in the study

where Y and X represent output and input vectors, age of the farmer, credit access, membership of
respectively;  denotes a scalar and  is an n x 1 vector of cooperative and technical training were also collected.
constants. The  value varies from 0 to 1. A farm is full These variables were applied in the second stage DEA as
efficient when reaching technical efficiency score one, explanatory variables. The summary statistics of inputs,
while inefficient farm has efficiency score lower than one. output and explanatory variables applied in the study are
Scale efficiency (SE) of farms can be formulated by shown in Table 1.
dividing CRS TE by VRS TE. In which, technical efficiency
under CRS can be acquired by removing the convexity RESULTS AND DISCUSSION
constraint (N1^' =1) in equation (1). Then scale efficiency
can be specified as follows; This study applied the DEAP 2.1 program [9] to

(2) illustrated in Table 2. On average, the rice farmers in study

In the second stage, the explanatory variables were scale efficiency of 0.966. The result of overall technical
regressed to efficiency scores obtained in the first stage efficiency score indicated that the farmers could reduce
DEA. Tobit regression model was popularly applied in their use of inputs by almost 20% while still obtaining the
this stage because efficiency scores estimated in the first same rice production. Specifically, the farmers could
stage ranged from zero to one and have censored improve their efficiency from 0.801 to 0.829 by reducing
distributions. The model is defined as follows: their scale inefficiency.

i i
2

i i
*

i

information related to crop production.

four inputs. The output was the rice yield and expressed

costs (comprising of costs of seed, fertilizer and

areas such as family size, level of education, experience,

estimate the efficiency of rice farms. The outcomes are

areas obtained quite high of overall technical efficiency
(0.801), pure technical efficiency (0.829) and very high
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Table 1: Summary statistics of inputs, output variables and the characteristics of rice farms
Variables Unit Mean Standard Deviation Minimum Maximum
Output and Inputs

Rice output kg/farm 14337.50 11628.93 748.00 76500.00
Variable cost 1000 VND/ farm 20412.22 16639.28 1006.00 106000.00
Labor cost 1000 VND/ farm 6563.97 5518.79 314.00 36700.00
Other costs 1000 VND/ farm 15587.62 12464.74 714.00 83600.00
Land ha 1.99 1.60 0.10 10.00

Farm-specific variables
Age of the farmer years 47.40 9.58 22.00 69.00
Experience years 24.06 8.93 2.00 50.00
Education level years 6.66 3.14 0.00 12.00
Credit access dummy 0.40 0.49 0.00 1.00
Training dummy 0.76 0.43 0.00 1.00
Membership of cooperatives dummy 0.50 0.50 0.00 1.00
1 US$ = 21, 270 VND (as of June 31, 2014).+

Table 2: Technical and scale efficiency measures of rice farms.
Overall technical efficiency Pure technical efficiency Scale efficiency

Summary efficiency
Mean 0.801 0.829 0.966
Std. dev. 0.107 0.111 0.033
Minimum 0.622 0.632 0.826
Maximum 1.000 1.000 1.000

Frequency distribution (%)
Less than 0.70 26.0 18.5 0.0
0.70-0.79 23.0 23.0 0.0
0.80-0.89 31.5 25.0 6.0
0.90 or more 19.5 33.5 94.0
Total (%) 100 100 100
Returns to scale(%)

Increasing returns to scale 22.5
Decreasing returns to scale 72.5
Constant returns to scale 5.0

Table 3: Tobit regression analysis between farm characteristics and efficiency
Overall technical efficiency Pure technical efficiency Scale efficiency
--------------------------------------- --------------------------------------- ------------------------------------

Variables Coefficients Std.error Coefficients Std.error Coefficients Std.error
Constant  0.8443*** 0.0463  0.8525*** 0.0484  0.9927*** 0.0102
Age of the farmer  -0.0004 0.0014  -0.0004 0.0014  -0.0001 0.0003
Experience  0.0010 0.0014  0.0008 0.0015  0.0003 0.0003
Education level  0.0049** 0.0024  0.0044* 0.0025  0.0006 0.0005
Credit access  -0.0448*** 0.0149  -0.0458*** 0.0155  0.0002 0.0033
Training  -0.0575*** 0.0170  -0.0591*** 0.0177  0.0010 0.0037
Membership of cooperatives  -0.0040 0.0147  -0.0002 0.0154  -0.0049 0.0032
Land  -0.0093** 0.0046  0.0043 0.0048  -0.0154*** 0.0010
R-squared  0.125  0.104  0.561
Log likelihood  176.224  167.653  479.551
Note: *, ** and *** indicate 10%, 5% and 1% significance level, respectively.

Scale efficiency provides useful information on the majority of them (94%) achieved scale efficiency
current status of farm operation which helps the farmer above 0.900 showing that most of these farms were
know whether or not change their scale of production for operating quite close to the optimal size. Differences in
improving efficiency. It can be seen that scale efficiency returns to scale of rice farms are shown in Table 2. Of the
of the studied rice farms was relatively high (0.966) and 200  farms,  only 5% of them operated at constant to scale,
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72.5% showed decreasing returns to scale and 25% in this study (72.5%) were operating at decreasing returns
operated at increasing returns to scale. Therefore, for to scale. The inverse relationship between farm size and
those  who  operated  above  their  optimal  scale could efficiency was also reported by [14, 19]. 
not improve  their  efficiency  in  rice  production by
being  larger  in  scale  production.  Only  22% or rice CONCLUSIONS
farms could have benefit by increasing their scale of rice
production. This study applied two-stage DEA to estimate the

According to Tipi et al. [10], there are two main technical efficiency and explore factors influencing the
reasons for inefficiency. Of which inappropriate scale efficiency of rice farmers in Dong Thap province of
indicates that the farm is not at the economics of scale. Vietnam. The estimated results were 0.801, 0.829 and 0.966
The other cause is a misallocation of resources illustrates for overall technical efficiency, pure technical efficiency
the combinations of inputs are not efficient. Because of and scale efficiency of the rice farms, respectively. Most
relatively high scale efficiency of the rice farmers in this of the rice producers operated their farms at decreasing
study, it is suggested that the farmers should pay more returns to scale. Both overall and pure technical efficiency
attentions on allocating inputs use in order to improve were positively influenced by education level of the
technical efficiency. farmer while they were negatively affected by credit

The results of Tobit regression between the farm access and training. The results highlight the action of the
characteristics  and  efficiencies are displayed in Table 3. policy makers in the improvement of technical efficiency
It can be seen that four variables were found to have by technical training and credit programs.
relations to the efficiency of the rice farms in study areas
including education level of the farmer, credit access, REFERENCES
training and rice cultivated land. 
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