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ABSTRACT
This study estimates  the technical efficiency of the rice farmers in Vietnam from the stochastic
frontier production function using Vietnam Access to Resources Household Survey (2008).
This study finds that the labour, machine, seed, fertilizer, pesticide and herbicide strongly
affect rice productivity. The mean technical efficiency of farmers is 60.28%. The technical
efficiency level of sampled farmers ranges from 17.79% to 89.38%. Number of household
members, age of farmer, experience, education, credit access, training program are predictors
of technical efficiency. Finally, joining associations or groups which is proxy variable of
social capital also strongly affect technical efficiency. However, the result is very interesting
and different with my expectation. In my study, the farmers who join more in Farmers’ Union,
Union and other groups will produce less than that in the other farmers.
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CHAPTER I
INTRODUCTION
1.1 Problem  statement
Agriculture plays an important role in the economy. It supplies food, raw materials for
industry, foreign currency through exports, capital for the other economic sectors, and
develops the domestic market (Ho, D.P. et al, 2009). According to the Ministry of Agriculture
and Rural Development, in 2010, total agricultural output accounts for 44.6 million tons, an
increase by 2.9% compared with that in 2009. In 2011, total agricultural output accounts for
46.97 million tons, increased by 5.2% compared with that in 2010. In the first six months of
2012, total agricultural value accounts for 79,581.25 billion VND, increased 3.01% compares
with same period in 2011.
Among the agricultural sectors, the rice farming plays the most important role. The rice
production accounts for 89.69% of the agricultural output. It reached 40.0 million tons in
2010, increased by 2.74% compared with 2009, achieving 42.3 million tons in 2011, up 5.8%
compared with 2010. In the first six months of 2012, it recorded 20.26 million tons, up 2.3%
compares with same period in 2011.Generally, rice yields increased; however, the growth rate
would decline.
According to Vietnam Food Association (VFA), rice export in 2012 will face a lot of
difficulty. In 2011, Vietnam’s rice export recorded 7.11 million tons with the value of 3.51
billion USD. And it is forecasted that Vietnam would export from 6.5 to 7 million tons in
2012.
According to the Ministry of Agriculture & Rural Development and Ministry of Natural
Resources & Environment (2012), over 10 years, agricultural land in Viet Nam was converted
to build roads, industrial parks, urban zones, even golf courses, airports, and so forth. The
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converted land area  reached 300,000 ha and the agricultural land would decrease more over
time. In particular, 80% of the reclaimed agricultural land was of high productivity with good
infrastructure, good irrigation, two crops per year. This led to a loss of 500,000 tons of rice per
year, affecting livelihoods of million farmers. This was an inevitable consequence of the rural
industrialization and urbanization process in a hurry in the past.
According to the Ministry of Natural Resources & Environment (2012), in some provinces,
the speed of land conversion took place very fast. In the north, 1,400 ha, 1,200 ha and 1,000 ha
of agricultural land in Hai Duong, Vinh Phuc, Hung Yen respectively disappeared every year.
In the south, the agricultural land in Ca Mau and Bac Lieu decreased by 6,200 ha and 5,400 ha
respectively. Even in such provinces with the advantages of rice production and the important
role in ensuring food security as Thai Binh, Nam Dinh, Hung Yen, Hai Duong, Can Tho, Ca
Mau, An Giang,… the local governments reclaimed the agricultural land for their benefits.
Moreover, the farmers have faced some other disadvantages such as: limited access to formal
credit; poor irrigation system; increased input prices; low output prices; migration of the
young and educated people; lack of the support of the government. Given such difficulties, can
the farmers obtain maximum output in rice production? To answer this question, we should
investigate technical efficiency.
In recent years, in developing countries, many studies of the technical efficiency have been
conducted. However, studies which are related to the technical efficiency in Vietnam are
fewer than those in other developing countries. This study is to measure the technical
efficiency by using the stochastic frontier approach and to find out factors affecting the
technical efficiency. In this research, I am particularly interested in the impact of social capital
on the technical efficiency. From this analysis, some recommendation will be offered to
increase the production efficiency.
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1.2 Research objectives
The  research objectives are to:
(1) Examine the determinants of rice output and technical efficiency of the farm households
in Vietnam.
(2) Examine the level of technical efficiency of the rice production.
(3) Suggest some policy recommendation to increase the farm households’ technical
efficiency.
1.3 Research questions
The study is to answer the following questions:
(i) What are the factors affecting the rice output?
(ii) What is the technical efficiency level that the farmers obtain?
(iii) What are the determinants of the technical efficiency?
Especially, I want to focus more on the effect of the social capital on technical efficiency.
Therefore, an additional question is raised, that is: "Does the social capital affect the
technical efficiency?"
1.4 Scope of study and data
This research applies the stochastic frontier regression (SFR) to examine the determinants of
rice output and find the technical efficiency level of the farmers; and ordinary least square
regression (OLS) to examine the factors affecting the technical efficiency. The data comes
from the Vietnam Access to Resources Household Survey (VARHS) in 2008. This survey
was conducted by the Institute for Labor Studies and Social Affairs (Vietnam). It supported
enough information for rural households such as: household roster, general characteristics,
agricultural land & crop agriculture, livestock, forestry, aquaculture, agricultural services &
access to markets, occupation, time use & other sources of income, food expenditures, other
expenses, savings & household durable goods, credit, shocks & risk coping, social capital &
networks. In the present study, 1,127 households with complete information of rice
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production were selected  for the analysis.
1.5 Thesis structure
Following the introduction chapter, the thesis is continued with Chapter II Literature Review
which presents theories of technical efficiency, allocative efficiency, economic efficiency,
stochastic frontier production function, social capital, and reviews the factors affecting the
rice production and technical efficiency via empirical studies. Chapter III Research
Methodology justifies the methodology that includes data set, research method, analytical
framework, estimated method and model specification. Chapter IV Analysis and Results
presents the descriptive statistics of the variables in the analysis, stochastic frontier model,
technical efficiency model and conclusion from these models. The last Chapter is Conclusion
and Policy implication.
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CHAPTER II
LITERATURE REVIEW
2.1  Literature review on economic efficiency
According to Farrell (1957), economic efficiency includes two components: technical
efficiency and allocative efficiency. Technical efficiency (TE) measures the ability of a
farmer to get maximum output with the given technology and inputs. Allocative efficiency
(AE) measures a firm’s ability to combine the optimal product mix and resource, given input
and output prices. The economic efficiency combines both technical efficiency and allocative
efficiency.
2.1.1 Technical efficiency
The first research of technical efficiency was done by Farrell in 1957. He presents the theory
of technical efficiency. TE can be used for the analysis of multiple inputs and multiple
outputs, and can be presented by ratio of real output to maximum possible output. Therefore,
TE is appropriate with the goal of output maximization (Battese and Coelli, 1995).
2.1.2 Allocative efficiency
According to Shahooth and Battall (2006), for understanding the allocative efficiency, the
farmer has to answer the question: What is the best combination of inputs for producing at
minimal cost? Therefore, the farmer has to combine inputs at the lowest prices for producing
output at minimal costs. In other way, the profit is maximum. With new methods, we estimate
allocative efficiency without input and output prices.
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2.1.3 Graph explanation  for technical efficiency, allocative efficiency and economic
efficiency
2.1.3.1 Efficiency from Input-oriented measure
As traditionally defined, Farrell (1957) estimated the production function with two inputs. In
the figure 1 below, he assumed that a firm uses two input factors (X1 and X2) to produce a
single output. They are defined by the input per unit of output ratio (X1/Y, X2/Y) and they are
above the SS’ curve. The SS’ is the isoquant curve which presents the most efficient
combinations of input with available technology, therefore it can help measure the technical
efficiency. We can see that point B achieves the technical efficiency because it is on SS’
curve. If a firm produces a unit of output at point A, it means this firm gets technical
inefficiency which is presented by distance AB. And the technical efficiency of production
unit is most commonly measured by the ratio:
OB
TE
OA
 (1)
The value of TE is from zero to one and it shows the degree of technical efficiency. The firm
produces with full technical efficiency if TE is equal 1; and at point B the firm can get full
technical efficiency because it lies on the isoquant curve.
Figure 2.1. Input Oriented Efficiency Measures
Source: Farrell (1957)
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The slope of  the isocost line (WW’) is input price ratio. WW’ is also known, thus the
allocative efficiency (AE) at A can be calculated and identified by the ratio:
OC
AE
OB
 (2)
The reduction in production costs is the distance CB. If the firm produces at B, it achieves
technical efficiency (but allocative inefficiency). And if the firm produces at E, it achieves
both technical efficiency and allocative efficiency.
The total economic efficiency (EE) is defined by the ratio:
*
OB OC OC
EE TE AE
OA OB OA
    (3)
2.1.3.2 Efficiency from Output-oriented measure
Figure 2.2. Technical efficiency of production
Sourse: Battese (1991)
Farrell (1957) introduced more about the production function concept. He developed the
concept which includes output and inputs value. In this concept, the horizontal axis represents
P
x
Production function
B(x,y*)
A(x,y)
Inputs, x
Output, y
O
y
y*
X
Observed
Input-Output
Values
TE of firm at A = y/y*= XA/XB
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the (vector of)  inputs X and the vertical axis represents the output Y. The OP is the
production function and the input-output values are below the OP curve, given available
inputs and technology. We can see that point B which is called the “frontier output” is
combined by inputs x and output y*. It lies on the OP curve and so, achieves maximum
output. The point A is the combination between inputs x and current output y. In this case, the
technical efficiency of production is measured by the ratio:
*
y XA
TE
y XB
  (4)
2.2 Stochastic frontier analysis framework
2.2.1 Stochastic frontier model and technical efficiency measurement
From the pioneer work of Farrell (1957) on the efficiency, the measurement of technical
efficiency is more and more common. Following this research, two methods are developed for
analyzing the efficiency. They are the parametric method, namely the stochastic frontier
analysis (SFA) and the non-parametric method which is called Data Envelopment Analysis
(DEA) method.
Aigner and Chu (1968) are the first persons who develop the stochastic frontier analysis
(SFA), it is based on the single output and multiple inputs. And the Data Envelopment
Analysis is researched by Charnes, Cooper and Rholes (1978), it is based on the multiple
outputs and multiple inputs.
Single output and multiple inputs can be applied for case of the rice productivity in Vietnam. I
choose the stochastic frontier for my research. And the production frontier model can be
written as follows:
( ; ).exp( )
i i i
Y f X  
 (4)
Where:
Yi is output of farm ith
Xi is the vector of inputs used by farm ith
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 is the  vector of parameters which is to be estimated
i i i
u
 
  is a error term which is composed of two components.
The term i
 represents the unobserved factors that affect the output such as bad weather,
natural disasters, luck, and so forth. vi follows two-sided normal distribution 2
[ (0, )]
i v
N
  .
The technical inefficiency of farmers is represented by i
u , it is one-sided ( 0)
i
u  efficiency
component and can follow half-normal, exponential, or gamma distribution (Aigner et al,
1977; Meeusen and Broeck, 1977). But, in this study, the assumption of term i
u is half-normal
distribution 2
[ (0, )]
i u
u N  . i
 and i
u are independent of each other.
According to Battese (1991), the technical efficiency of the farm is defined by the below
equation:
*
( ; )exp( )
exp( )
( ; )exp( )
i i i i
i i
i i i
Y f X u
TE u
Y f X
 
 

    (5)
2.2.2 Graph explanation for stochastic frontier model and technical efficiency
Figure 2.3. Stochastic Frontier Production Function
Source: Battese (1991)
( , )
Y f X 

Production function
Frontier output
*
j
Y , if j
 <0
Xi Inputs, X
Output, Y
O
Observed
Output Yi
Xj
Observed
Output Yj
Frontier output
*
i
Y , if i
 <0
 


	21. 10
The SFA can  be shown by figure 2.3 in which production activities of two farmers is
performed by i and j. The farmer i uses inputs Xi and produces output Yi. The frontier output
*
i
Y is above the production function and the random error i
 is positive. Because the farmers
produce in good conditions, the frontier output is higher than the value of the production
function. However, the farmer j is an opposite case, the farmer j uses inputs Xj to produce
output Yj. But the frontier output *
j
Y is below the production function and the random error i

is negative. The reason is that the farmer produces in bad conditions which cause the frontier
output to be lower than the value of the production function. In both cases, we see that the
observed value Y is lower than the frontier value and value of the production function. But,
the value of frontier lies around on value of the production function.
In figure 2.3, the technical efficiency is defined by the ratio of observed output to frontier
output. Technical efficiency of farmer i equals observed output Yi divided by frontier output
*
i
Y and technical efficiency of farmer j equals observed output Yj divided by frontier output
*
j
Y .
2.3 Social capital concepts
For a long time, “social capital” term was used. Especially during the 1980s, the concept of
social capital became more popular. Although the definitions of social capital are similar,
economists support many ways of definition. According to Bourdieu (1986), the contribution
of individuals in social context is called social capital. Fukuyama (1995) defines that social
capital is the capability of people working together for mutual purposes in groups or
organizations. For others, like Putnam (1993), social organizations create social trust,
networking, norms, and etc that help people coordinate and cooperate easily for mutual
benefits.
On the other hand, the economists generally focus on the effect of social capital on economic
growth. In microeconomic field, it improves the functioning of markets. In macroeconomic
 


	22. 11
field, the contribution  of social capital to macroeconomic performance is the level institutions,
legal frameworks, government’s intervention, power and role in the organization of production
(Grootaert, 1998). In particular, the benefits and costs of organization are concerned by social
capital. The welfare of group is increased by social capital’s impact, when the collective gains
net of costs to individuals are positive (Knack, 2002).
This study follows the definition of Rose (2000), that is “Social capital consists of informal
social networks and formal organizations used by individuals and households to produce
goods and services for their own consumption, exchange or sale". Informal social network is
the relationships of limited individual members who know each other via the ties of kinship,
neighborhood, friendship,… Informal social network is the deficiency of legal organization,
employed staff, their fund and rules,… They can exchange goods, services and information
but the structure of this group is not formal and principal. The first difference between
informal social networks and formal organizations is the legality. The legality of formal
organizations is registered, it means that individuals of this organization have a legal
personality. They have an annual budget which is contributed by individuals or other
organizations. They work in compliance with rules and management. As a principal, they
coordinate activities and get benefits as the uniform (Rose, 1999).
2.4 Empirical review
Nguyen, Kawaguchi and Suzuki (2003) observed 120 of rice farmers in the Mekong Delta to
estimate the technical efficiency using SFA. The result indicates that inefficiency occurs in all
seasons in Mekong Delta, but the level of technical inefficiency is different across seasons.
They find out that the technical inefficiency is 13.77% in winter-spring (dong-xuan), 20.45%
in spring-summer (xuan-he) and 19.76% in summer-autumn (he-thu). In SFA, many estimated
coefficients of independent variables are statistically significant such as: nitrogen, phosphate,
potassium active and quantity of seeds. They suggest that the farmer should use a suitable
level of fertilizer to get more benefit from rice. In inefficiency model, the technical
inefficiency is negatively affected by land, variety, IPM (Integrated Pest Management),
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sowing technique and  credit access. The farmers with large farms are more technically
efficient than those with small farms. And the highest technical efficiency comes from the
farms of 1-3 hectare.
Kompas (2004) combines two data for his research. Firstly, he uses time series data from
1976-1999 to estimate the productivity growth. Secondly, he uses balanced panel data from
1991-1999 for 540 households of 60 provinces in Vietnam to estimate stochastic frontier and
technical inefficiency model. The study indicates that capital, labor, land, material inputs and
time trend positively affect the rice output. In addition, the average farm size, tractors used
proportion, natural conditions, quantity of threshing machines, tractors are key predictors of
technical inefficieny. The farms with larger size and more threshing machines will get higher
efficiency. In main rice production regions such as: Red River Delta and Mekong River Delta,
the efficiency is higher than that in other regions. Though the average technical efficiency of
Vietnam is quite low (59.2%), the level has increased over time, from 55 up to 65% for
Vietnam generally and 66 to 78% for Red River Delta and Mekong River Delta region
particularly from 1991 to 1999. Finally, he finds that the absence of credit and restriction of
land makes technical efficiency lower.
Truong and Yamade (2005) surveyed 105 row-seeder practiced farmers (RPF) and 85 row-
seeder non-practiced farmers (RNF) in Thoi Lai Commune, Co Do District, Can Tho City
from 2003 to 2004. Technical efficiency of RPF (78.1%) is higher than that of RNF (75.7%).
Therefore, the rice yield loss of RPF (1,366 kg rice/ha) is lower than that of RNF (1,516 kg
rice/ha). In stochastic function model, some inputs such as: fertilizer, pesticide and seed do not
influence both yield of RPF and RNF. And the farmers’ education, experience and household
size do not affect the rice yield. Although farmers are educated and guided for technology, the
practice is another story. The farmers who are talented and skillful know how to use the
technology for increasing the rice yield. Therefore, the farmers must learn and practice more
for applying the technology efficiently.
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Idiong (2007) observed  112 swamp rice farmers with small scale land in Cross River State,
Nigeria. The average technical efficiency is 77%; this implies that on average, technical
efficiency can be increased by 23% given available resources and technology. In SFA model,
excitedly, estimated coefficient of fertilizer is not statistically significant because farmers
believe that their swamp land is good enough for rice production. On the other hand, the
labour, farm size and seed have significant effects on rice production. In the TE model,
membership of association and education positively affect technical efficiency. It means that
when the farmers join in organizations or associations or farmer groups, they can share
information about new methods and support each other. In addition, the education can upgrade
knowledge and technology of the farmers. He suggested that the government should provide
the farmers with more training and help them join in some farmer organizations.
Abedullah, Kouser and Mushtaq (2007) observed 200 farmers in Punjab province, Pakistan in
2005. The results of stochastic frontier production function show that the fertilizer negatively
affects rice output because the combination of N, P, K fertilizer is not appropriate. The
plowing hours which are significant and negatively affect rice production are not clear. The
reason is that they miss the data and information of soil land. The other variables such as: area,
irrigation, labour hours are significant and positively affect the rice production. In technical
efficiency model, all factors such as: age, education, distance, farm size, tractor are significant.
Young farmers can use modern technology more easily than old farmers. Therefore, young
farmers have to join more in agriculture for increasing the productivity. They advise that the
farmers should invest more in education and the government should supply more tractors for
the farmers.
Alhassan (2008) observed 252 irrigation farmers (IF) and 480 non-irrigation farmers (NIF) in
Northern Ghana from 2005 to 2006. The average technical efficiency of IF, NIF, all-farmers
are 51%, 53% and 53% respectively. These figures are lower than those in some other
countries. This study shows that the rice production of irrigation farmers and non-irrigation
farmers is of no difference. The reasons are that the irrigation system is too old, and the
farmers cannot increase output by irrigation. Moreover, the farmers face unusual rainfall,
 


	25. 14
diseases, worms,… In  technical efficiency model, the factors of IF and NIF which affect TE
are different. In IF group, education of farmers and extension contact are statistically
significant given technical efficiency. In NIF group, the age of farmers, household size,
education and extension contact affect technical efficiency. This study recommended that
government make policies which encourage education for the farmers. The Ministry of Food
and Agriculture should enhance training programs for qualified farmers. Based on that, the
farmers can produce more efficiently.
Narala and Zala (2010) observed 240 farmers in central Gujarat and they find the effect of
socio-economic factors on technical efficiency. The technical efficiency of farmers is from
71.39 to 99.82%, and mean value is 72.78%. This implies that on average, technical efficiency
can increase 27.22% with available resources and technology. The results of technical
efficiency model show that the land area, experience, education of a farmer and distance from
canal irrigation to the farmer’s field are positive and significant. They suggested the
government should change law on land lease and increase liberalization right for farmers to
access land more favourably. Besides, the government should make their efforts to encourage
formal and informal education of the farmers. The fact that the number of farmers is negative
and significant shows that the increase in the number of farmers leads to the decrease in
technical efficiency. It means there is surplus labour in rice production. Therefore, the
government has to provide some employment alternatives in the region. Finally, the program
extension is not significant, it does not affect technical efficiency. Therefore, the government
should provide more machines to improve practices of farmers with services extension and
training program.
Huynh and Yabe (2011) analyzed 3,733 households in Vietnam from VHLSS data in 2006
(Vietnam Household Living Standard Survey). They use stochastic frontier approach for
estimating the technical efficiency of the rice production in Vietnam. The average technical
efficiency in Vietnam is 81.6%. In Tobit model, the ratio between labor and land is the most
important variable which increases the technical efficiency. The second important variable is
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irrigation. Farmers in  irrigation region can produce more efficiently than those in non-
irrigation regions. The study also finds that education positively affects technical efficiency.
The more the farmers are educated the more technically efficient they are. However, the policy
of agriculture is not successful, technical efficiency and agricultural policies are negatively
significant. It means that the policy cannot enhance the efficiency of rice production. They
suggest a thorough study should be carried out to discover the impact of the agricultural policy
on technical efficiency and to find solutions to unfavourable policies.
Gedara, Pascoe, and Robinson (2012) estimate technical efficiency in Kurunagala District, Sri
Lanka by collecting data from 460 irrigated rice farmers. The average technical efficiency is
72%, that there was the 28% allowance for improving efficiency. In SFA, water has a strong
effect on the rice production in the villages with irrigation systems. The more usage of water
for rice production of one farmer leads to the less water usage of another farmer. The result
shows that the rice production increases by 3.2% when the farmer increases the water volume
by 10%. The increase of rice productivity in this case is lower than previous studies. In terms
of technical efficiency, the education which is a proxy variable for human capital is not
significant. Moreover, the membership of Farmer Organizations (FOs) and the participation
rate as the most important variables can increase technical efficiency; they are significant at
5% and 10% respectively. The negative sign of two variables indicates that the farmer who
joins and works more on organization will get higher technical efficiency than those who do
not. The FOs play an important role for farmers because they give orientation on the type of
crops and irrigation in villages.
The table 2.1 shows the summary of empirical review
 


	27. 16
Table 2.1 Summary  of empirical review
Author Variable and Methodology Data set Result
Nguyen et
at (2003)
Technical efficiency
Stage 1: SFR model
Dependent variable: Rice yield
Independent variables: Seed sown,
nitrogen, phosphorus, potassium,
pesticide, labor used, hired machine
cost, farm size
Stage 2: OLS model
Dependent variable: Technical
inefficiency
Independent variables: land, variety,
sowing, IPM participation, education
attainment, market access, credit access
Author’ survey in
2002, included
120 households in
Can Tho and Tien
Giang provinces.
In winter-spring crops,
technical efficiency is
86.23%
In spring-summer
crops, technical
efficiency is 79.55%
In summer-autumn
crops, technical
efficiency is 80.24%
The farmers with large
farms are more
technically efficient
than the farmers with
small farms.
Kompas
2004)
Technical efficiency
Stage 1: SFR model
Dependent variable: Rice output,
Independent variables: labor, land,
capital, material inputs, time
Stage 2: OLS model
Dependent variable: Technical
inefficiency
Independent variables: Farm size,
proportion of used tractors, quantity of
tractor, threshing machines, natural
conditions
Two data:
First, time series
data, 1976 – 1999
Second, balanced
panel data, 1991 –
1999, 60
provinces in
Vietnam.
From GSO and
SDAFF
Land and capital can
increase technical
efficiency.
The average technical
efficiency of Vietnam
is quite low (59.2%).
Restrictions on farm
size and the slow
development of rural
credit markets affect
technical efficiency.
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Truong et
al (2005)
Technical  efficiency
Stage 1: SFR model
Dependent variable: Rice yield
Independent variables: fertilizer,
pesticide, labour, seed rate, education
of household’s head, experience,
household size.
Stage 2: OLS model
Dependent variable: Technical
inefficiency
Independent variables: Crop
establishment, age, years in rice
farming, education, household size,
household income, rice income,
income from male off-farm work in
rice, income from female off-farm
work in rice, non-farm income, off-
farm income
Conducted 105
row-seeder
practiced farmers
(RPF) and 85 row-
seeder non-
practiced farmers
(RNF) in Thoi Lai
Commune, Co Do
District, Can Tho
City from 2003 to
2004
Technical efficiency of
RPF (78.1%) is higher
than technical of RNF
(75.7%).
Fertilizer, pesticide and
seed didn’t influence
both yield of RPF and
yield of RNF.
The education of
farmer, the experience
and household size
didn’t affect rice yield.
The farmers must learn
and practice more for
efficiency.
Idiong
(2007)
Technical efficiency
Stage 1: SFR model
Dependent variable: Rice output
Independent variables: Labour, capital,
farmsize, seed, fertilizer
Stage 2: OLS model
Dependent variable: Technical
efficiency
Independent variables: Age, education,
household size, experience, association
member, farm size, sex, extension
Survey 112
swamp rice
farmers with small
scale land in Cross
River State,
Nigeria
The average technical
efficiency is 77%.
Fertilizer is not
statistically significant
because the farmers
believe that their
swamp land was good
enough for rice
production.
The government should
enhance the level of
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contact, credit access  farmer education and
help them join some
farmer organizations
Abedullah
et al (2007)
Technical efficiency
Stage 1: SFR model
Dependent variable: Rice output
Independent variables: Area, plowing
hours, irrigation hours, labour hours,
fertilizer
Stage 2: MLE model
Dependent variable: Technical
inefficiency
Independent variables: Age, education,
farm size, distance, tractor
Observed 200
farmers in Punjab
province, Pakistan
in 2005
Fertilizer negatively
affects rice output
because combination
of N, P, K fertilizer is
not appropriate.
Area, irrigation, labour
hours significantly and
positively affect rice
production.
All factors such as:
age, education,
distance, farm size,
tractor are significant
and affect technical
inefficiency.
Alhassan
(2008)
Technical efficiency
Stage 1: SFR model
Dependent variable: Rice output
Independent variables: Labour, land,
capital, fertilizer and some interactive
variables
Stage 2: OLS model
Dependent variable: Technical
efficiency
Independent variables: Education,
252 IF and 480
NIF in Northern
Ghana from 2005
to 2006
The average technical
efficiency of IF, NIF,
all-farmers are 51%,
53% and 53%
respectively.
These figures are lower
in other countries.
Encouraging education
and providing training
programs for farmers.
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Experience & Education,  extension
contact, soil quality, household size,
credit, age, gender
Narala and
Zala
(2010)
Technical efficiency
Stage 1: SFR model
Dependent variable: Output of rice
Independent variables: Quantity of
seed, human labor, machine labour,
irrigation, quantity of fertilizers,
quantity of manure, plant protection
chemicals
Stage 2: OLS model
Dependent variable: Technical
efficiency
Independent variables: Area under rice
crop, experience in rice cultivation,
education level of the farmer, number
of working members in the family,
land Fragmentation Index
Questionnaire
from 240 farmers
in central Gujarat
The technical efficiency
of farmers is from
71.39 to 99.82%, and
mean value is 72.78%
The land area,
experience, education
of a farmer and distance
from canal irrigation to
farmer field were
positive and significant.
The numbers of farmers
are negative and
significant
The program extension
is not significant and
does not affect technical
efficiency
Huynh and
Yabe
(2011)
Technical efficiency
Stage 1: SFR model
Dependent variable: Rice quantity
Independent variables: seed
expenditures, pesticide costs, fertilizer
quantity, machinery services, hired
labor, small tools and energy, family
labors for rice, rice land area, other rice
VHLSS 2006,
3733 households
TE score is 81.6%
The most important
factor increasing
technical efficiency is
intensive labor in rice
land.
The second important
variable is irrigation.
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expenditures
Stage 2: Tobit  model
Dependent variable: Technical
efficiency
Independent variables: Ethnicity,
member, age, experience, primary
school, secondary school, high school,
farm value, irrigation, rice
monoculture, agricultural policy, life
improvement, labor-land ratio, income
share
Education positively
affects technical
efficiency.
The policy of
agriculture is not
successful.
Gedara et
al (2012)
Technical efficiency
Stage 1: SFR model
Dependent variable: Rice output
Independent variables: Water, labour,
power, irrigating time, pesticides
Stage 2: OLS model
Dependent variable: Technical
inefficiency
Independent variables: Age of farmer,
farmers’ education, FO membership,
participation rate, location, land
ownership, water sharing issues,
insecticides, herbicides, success of ﬁeld
level water management
Survey 460
irrigated rice
farmers in
Kurunagala
District, Sri Lanka
from Nov 2009 to
Jan 2010
The average technical
efficiency is 72%.
The water strongly
affects rice production
in village irrigation
systems.
The membership of
Farmer Organizations
(FOs) and the
participation rate are
the most important
variables increasing
technical efficiency.
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2.5 Chapter remark
This  chapter explains literature review on technical efficiency, allocative efficiency,
economic efficiency, efficiency from Input-oriented measure, efficiency from Output-
oriented measure, framework of stochastic frontier analysis, social capital concepts. It
explains two methods for analyzing the efficiency: the parametric method, namely the
stochastic frontier analysis (SFA) and the non-parametric method which is called Data
Envelopment Analysis (DEA) method. In addition, it summarizes empirical studies of related
issues.
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CHAPTER III
RESEARCH METHODOLOGY
3.1  Data
The first survey of Vietnam Access to Resources Household Survey (VARHS) was done in
2002. It provided more information about the households in Vietnam’s rural areas. This survey
will include the capability of households who access to economic resources and provide us
information about the characteristics and operation of rural land market, the relative roles of
each credit source, and input and output markets for getting income.
In the next survey, VARHS has been designed to provide an up-to-date source of data on rural
households that can be used in policy design, monitoring of living standards and evaluation of
policies and programmes. In VARHS 2008 data, it supported enough information for rural
households such as: Household roster, general characteristics, agricultural land & crop
agriculture, livestock, forestry, aquaculture, agricultural services & access to markets,
occupation, time use & other sources of income, food expenditures, other expenses, savings &
household durable goods, credit, shocks & risk coping, social capital & networks. We can
compare the difference through VARHS data each year.
In addition, the VARHS has been used to provide complementary data for Vietnam Household
Living Standard Survey (VHLSS) which has been designed every two year by General
Statistical Office (GSO) and technically supported by UNDP and World Bank. These efforts
provide two big sources of data for Vietnam.
VARHS survey over 16,000 observation in 12 provinces of Vietnam: Ha Noi, Bac Kan, Lao
Cai, Phu Tho, Dien Bien, Lai Chau, Nghe An, Quang Nam, Dak Lak, Dak Nong, Lam Dong,
Long An. In order to be suitable with this research, I use STATA for mining data and
choosing the sample with 1,127 households in VARHS 2008.
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3.2 Empirical framework
The  study runs two step models. Firstly, this study uses stochastic frontier model to examine
the determinants of rice output, and it follows maximum likelihood estimation method. The
left figure 3.1 is the factors affecting rice output. From this model, I will use technical
inefficiency (ui) to find the technical efficiency level of the farmers. Secondly, technical
efficiency becomes a dependent variable and I examine the factors affecting it. The factors
which influence technical efficiency are showed in the center of figure 3.1. This model follows
Ordinary Least Square (OLS).
Finally, I make some recommendations related to education, experience,… to help farmers get
high technical efficiency. Especially, I focus more on recommendation of social capital
(showed in the right of figure 3.1 below).
Based on the theory of technical efficiency, stochastic frontier production function, social
capital concepts and empirical reviews on Chapter Literature Review, I suggest that the
empirical framework be showed by figure 3.1 below:
Figure 3.1 Empirical framework
In sector 3.3, I will explain more about the reasons of choosing these factors.
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3.3 Models Specification
3.3.1  Stochastic frontier production model
3.3.1.1 Models specification
The first object and second object of this research are answered by estimate stochastic frontier
production model. This study uses log-log function and the model can be written as follows:
1 2 3 4
5 6
* * * *
* *
i o i i i
i i i i
LnRICE LnLAND LnHL LnMAC LnSEED
LnFER LnPAH u
    
  
    
   
(6)
According to Coelli, Rao, O’Donnell and Battese (2005), we have some type of production
function form such as: Cobb-Douglas (linear logs output and inputs), quadratic (in iputs),
normalized quadratic, translog function (log-log). Translog function is used in a popular way
and it is created by Cobb – Douglas function. On the other hand, Cobb-Douglas and Translog
functions are linear in parameters and can be estimated using Least Squares Methods and
Maximum Likelihood Estimation. Moreover, it is possible to impose restrictions on the
parameters (Homoscedasticity conditions). That is the reason why I choose translog function
in stochastic frontier production model.
RICE OUTPUT (RICE)
Rice output is dependent variable and it equals the total quantity of output that was produced
by farmers. Rice output includes all of paddy type such as: winter-spring paddy, summer-
autumn paddy, autumn-winter paddy, non-glutinous rice on terraced fields, all year round
glutinous rice, all year round paddy and all year round special rice.
LAND SIZE (LAND)
 


	36. 25
According to Abedulla  (2008), the sowing area is positive and highly significant with his
expectation. The sowing area plays a major role in rice production. This is an important
variable which contributed for production function and it presented by almost technical
efficiency studies such as: Kompas (2004), Masterson, (2007), Wang and Yu (2011) and etc.
Land size of this study is the total of squared meter of arable area which belonged to farmers
in twelve months. I expect that farmers own more cultivation land, the rice output would be
higher.
HIRED LABOUR (HL)
Nguyen et al (2003) used the number of farmer per ha present for hired labour. The results
show that the labour variable only affects in spring-summer season and it is positive with rice
yield. In winter-spring and summer-autumn crops, coefficient of labour is not significant. This
means that hired-labour reached the frontier and used more labour but the owner could not get
higher yield. Writing in 2007, Abedullah chose the hours working of labour as the factor
which affects rice output and is a positive significant with rice output. In addition, expenditure
for hired labour is used by Huynh and Yabe (2011). The result argues that the relationship
between the rice output and hired labour is positive.
This study follows the hired labour variable of Huynh and Yabe (2011). Hired labour is total
wage which each family pay for hiring labour. The unit which I use for this variable is
thousand VND. Households who own large land area will hire the labour, and households who
own small land area will use family labour for all activities of rice production.
MACHINE (MAC)
As noted by Huynh and Yabe (2011), the machinery services positively affect rice output. It
means the rice output would increase when the farmers invest more in machine. On the other
hand, Alhassan (2008) used machine hours per ha to represent capital. The result is different
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from that of  Huynh’s research. He proves that the farmers own land and they don’t use
machine for production, the land size does not significantly affect rice productivity, and vice
versa. But in combination conditions where the farmers owned land and use machine for
production, the two variables affect the rice output.
In my study, machine variable is the total expenditures on renting asset, machinery, equipment
and means of transport. The data set of this study supplies information of expenditures on
them used in currency unit of Vietnam (1,000 VND)
SEED (SEED)
Nguyen et al (2003) pointed out seed sowing is negatively significant in winter-spring and not
significant in spring-summer and summer-autumn seasons. In winter-spring season, the
farmers use new type of crop and apply sowing by row method or other same methods. This
method brings higher yield but doesn’t need too much seed. That explains why the sign of
seed in winter-spring is negative. The result of Truong et al (2005) was only partially similar
with Nguyen et al. They found that the farmers sow seed by seed-row method or seed-
broadcasting method which does not affect the rice yield. The farmers have learned how to
adopt new technique but they can’t work well. Only the farmers who are talented and skillful
can know how to use technology for increasing the rice yield. On the other hand, Idiong
(2007) showed a different result with Nguyen (2003) and Truong (2007). He proves that the
farmers using more seed, will get higher rice output. Huynh and Yabe (2011) got the same
result as Idiong’s (2007).
Although there are many different results from the variable of seed, we are sure that this
variable plays an important role in rice output. In my study, seed variable is the total
expenditure which farmers paid for seed, and the unit which I use for this variable is thousand
VND.
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FERTILIZER (FER)
This is  an important variable and it is used in almost research. In the research of Nguyen et al
(2003), they used three types of fertilizer: nitrogen, phosphate, potassium variables for all crop
seasons. Nitrogen affects the rice yield in the winter-spring and spring-summer seasons while
both phosphate and potassium affect the rice yield in winter-spring, spring-summer and
summer-autumn seasons. Truong et al (2005) and Nguyen et al (2003) found different results.
With both row seeding method and broadcasting method, the fertilizer does not increase the
rice yield. Idiong (2007) showed a different result with that of Truong et al (2005), fertilizer is
not significant. He explained that the farmers believed a good puddle soil didn’t need to use
fertilizer in swamp area. Abedullah (2007) showed another interesting result: The fertilizer
variable is significant and a negative sign. He analyzes that farmers use a combination of
fertilizers which is not reasonable. Narala and Zala (2010), Huynh and Yabe (2011) pointed
out that fertilizer is positively significant and can increase the rice output.
Fertilizer variable in my study is the total expenditure for seed which is spent by farmers, it
includes chemical fertilizer (urea, nitrogen, phosphate, potash, NPK fertilizer, and other
chemical fertilizers) and organic fertilizer (bought and self provided). The unit for this variable
is thousand VND.
PESTICIDE AND HERBICIDE (PAH)
It has been argued by Nguyen et al (2003) that pesticide is only significant in winter-spring
and spring-summer crops, and it has unexpected sign. The negative sign of pesticide variable
showed that the farmers overused the pesticide. So the rice yield decreased when the farmers
increased pesticide. Narala and Zala (2010) got the same results with Nguyen, the pesticide is
overused by farmers. On the other hand, Huynh and Yabe (2011) found a different result. The
pesticide is positive and significant. It means the farmers can increase the rice output by using
pesticide for protecting their paddy. Huynh and Yabe (2011) used expenditure for measuring
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pesticide, whereas Gedara  et al (2012) used quantity for measure pesticide. Although they
used different measurement units, Huynh and Gedara’s results are the same.
In my study, I used both pesticide and herbicide variable. And they are the total expenditure
that the farmer paid for pesticide and herbicide. The unit for this variable is thousand VND.
Table 3.1 List of Variables in Stochastic Frontier Production Function
Variable Definition Unit Sign
Expectation
Dependent Variable
RICE Rice output kg
Independent Variables
LAND Total area for rice cultivation m2
+
HL Hired labour cost 1,000 VND +
MAC Expenditure on renting asset, machinery,
equipment and means of transport.
1,000 VND +
SEED Seed expenditure 1,000 VND +
FER Fertilizer expenditure 1,000 VND +
PAH Pesticide and herbicide expenditure 1,000 VND +
i
 Residual of technical estimate
i
u Technical inefficiency
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3.3.1.2 Estimate method
With  assumption of 0
i
  , the deterministic production frontier can be estimated by three
techniques: Corrected Ordinary Least Squares (COLS), Modified Ordinary Least Squares
(MOLS) and Maximum Likelihood Estimation (MLE) method.
COLS was proposed by Winsten (1957) and attributed by Gabrielsen (1975). They found that
the functional form of technical inefficiency  
i
u does not need assumption. COLS estimated
the parameters which are similar method with Ordinary Least Squares (OLS), but COLS shifts
up the estimation line until all residuals are non-positive and satisfied by  
exp 1
i
o u
  
condition.
Richmond introduced MOLS in 1974. He suggested that the functional form of technical
inefficiency  
i
u need assumptions (half-normal, truncated normal, exponential, ect.). MOLS
estimated the parameters which are similar method with Ordinary Least Squares (OLS), but
MOLS shifts up the estimation line and minus the mean of technical inefficiency  
i
u . Thus,
under type of i
u function assumption, MOLS is above OLS and below COLS.
MLE was firstly applied by Green (1980) and Stevenson (1980). The distribution of technical
inefficiency 
i
u is assumed. MLE can estimate the parameters  
 and the moments of i
u
distribution simultaneously. From figure 3.2, COLS and MOLS correct the intercept of OLS,
but the slope of parameters  
 is unchanged. It means that the efficiency of frontier output
and the inefficiency of observed output are similar about structure. In other words, COLS and
MOLS are not so precise as MLE (Porcelli, 2009). Thus, MLE estimates the most suitable
estimator.
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Figure 3.2 OLS,  MOLS, COLS and MLE deterministic production frontiers.
Source: Porcelli (2009)
However, the stochastic production frontier is more appropriate than deterministic production
frontier. The reason is that the stochastic production frontier assumes 0
i
  . Thus, we can
estimated the technical inefficiency with unpredictable factors such as bad weather, natural
disasters, and luck, etc. And the MLE can compute the compose error which combines
technical inefficiency and unpredictable factors (Porcelli, 2009).
As I mentioned in Chapter II, the production frontier model can be written as follows:
( ; ).exp( )
i i i i
Y f X u
 
  (7)
As I analyze above, the maximum likelihood estimation method is used for estimating the
equation (7) and it finds consistently three estimators  ,  and  ; where  is a unknown of
vector parameters to be estimated, u
v



 , and 2 2 2
u v
  
  . According to Jondrow, Lovell,
Materov, Schmidt (1982), given the predicted values (fitted values) of  and the respective
parameters, the technical inefficiency of individual farmers can be estimated by the
conditional distribution of i
u . When we assume that i
 and i
u are independent together, the
condition mean of i
u given  is identified by:
OLS
MOLS
COLS
Ln(output)
Ln(input)
0
MLE
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Where f is the standard normal density and F is accumulated distribution function, both
functions are estimated with /
  .
Accoding to Coelli et al (2005), with assumption of half-normal distribution, the existence of
technical inefficiency is examined by a simple z-test, the null hypothesis is : 0
o
H   and the
alternative hypothesis is 1 : 0
H   . The test statistic is:
 
~
~
~ 0,1
z N
se



 
 
 
Where
~
 is the maximum likelihood estimator of  and
~
se 
 
 
 
is the estimator of its standard
error.
The technical efficiency of farmers can be identified by:
 
 
^
exp exp |
i i i
TE u E u 
 
   
 
 
(9)
3.3.2 Technical efficiency model
3.3.2.1 Models specification
Technical efficiency is taken from the residual of ui and formulation of technical efficiency is:
^
exp( )
i
i
TE u
  (10)
Tải bản FULL (85 trang): https://bit.ly/3oH7VnN
Dự phòng: fb.com/TaiHo123doc.net
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Technical efficiency model  can clarify the third objective of this study. I use OLS method to
run this model and it can be written as follows:
0 1 2 3 4 5
6 7 8 9
_ _ _
i i i i i i
i i i i i
TE HSIZE AGE EXP EDU CRE
TRA FAR SC UNI SC OTG SC
     
    
     
    
(11)
TECHNICAL EFFICIENCY (TE)
Technical efficiency is a dependent variable and measures the effectiveness of production
given inputs and technology to produce an output.
HOUSEHOLD SIZE (HSIZE)
According to Truong et al (2005) and Idiong (2007), the coefficient of household size is
negative sign and is not significant. Alhassan (2008) found an interesting outcome. The
household size on non-irrigation land and household size on irrigation land gave a different
result. On non-irrigation land, a large family can work better and increase the technical
efficiency. On irrigation land, the coefficient of household size is not significant with technical
efficiency. In other aspects, Narala and Zala (2010) showed that the coefficient of the number
of working family members is a negative sign and also significant. It indicated that as the
household size increases, the technical efficiency decreases. The reason is the farmer used
surplus labour in rice production.
I expected that the size of a household (HSIZE) will affect technical efficiency. An increasing
number of members in a household may lead to an increase in technical efficiency. With more
people in a household, the output of rice increases because they do the farm work together.
The unit for this variable is the number of household.
Tải bản FULL (85 trang): https://bit.ly/3oH7VnN
Dự phòng: fb.com/TaiHo123doc.net
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AGE (AGE)
This variable  got many different results from many studies. Truong et al (2005), Idiong (2007)
and Gedara et al (2012) conclude that the coefficient of age of farmer is not significant. It
means that the technical efficiency does not depend on the age of farmers. The young or old
farmer can get the same technical efficiency. Huynh and Yabe (2011) prove that the technical
efficiency decreases by older farmers. The reason is that they can hardly adapt themselves
with the process for producing rice than young farmers. Abedullah (2007) got completely the
same result with Huynh and Yabe (2011). The coefficient of farmer’s age is statistically
significant and positive. He implies that if the old farmer joins the process of decision, the
technical efficiency will be lower.
My study uses the age of farmers to examine how their age affects the technical efficiency.
Because it has many different outcomes, this study does not have the expectation of sign. The
coefficient of age can be positive, negative or insignificant.
EXPERIENCE (EXP)
According to Truong et al (2005), the coefficient of years in rice farming was not statistic
significant. That means the experience does not influence the technical efficiency. Idiong
(2007) got the same result, that is experience is not enough to significantly affect the technical
efficiency. According to Narala & Zala (2010), the coefficient of experience in rice cultivation
is a positive sign and significant. This is the most influence determinant of technical
efficiency. The farmer who has more experience will produce with higher technical efficiency.
Huynh and Yabe (2011) found an interesting result. The Kinh farmers produce more
technically efficiently than the other ethnic farmers. Because the year of average experience of
Kinh farmers is more than the year of average experience of the other ethnic farmers (20 years
experience of Kinh farmers and 16 years experience of other ethnic farmer).
6680384
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