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 Paddy farming has always been given a special emphasis in Malaysia based on its 

importance as the staple food. This sector is usually operated by independent Malay 

households. Our current rice self-sufficiency level is only about 70 percent hence; the 
balance of thirty percent supply comes from the import. As the biggest granary area in 

Malaysia, MADA produces only around 5 tonnes per ha while the potential is 7.75 

tonnes per hectare. This study investigates the technical efficiency (TE) scores and the 
demographic factors of the farmers in MADA area. One hundred and ten farmers are 

sampled by the stratified random sampling method. From the analysis, it was found that 

the average age of the farmers was 54 years old while the average farming experience 
was 16 years. Most of the farmers received 8 years of formal education which means 

they only attended lower secondary school. Finally, more than half of the sampled 

farmers received training course and visits from extension agent contacts. TE scores 
were obtained by using the Data Envelopment Analysis (DEA) method and it was 

found that the mean TE scores was 83.1% which implied that there was still 17% 

potential to increase the TE. It is hoped that these findings are useful in improving our 
paddy sector. 
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INTRODUCTION 

 

There are many methods proposed to measure efficiency. These methods can be categorized in different 

ways. When there is a pre-defined functional form, the method is known as parametric while when there is no 

pre-established functional form but it is calculated from the sample observations in an empirical way, the 

method is known as non-parametric. This non-parametric method has been incorporated with a mathematical 

programming applied to observed data that provides a way for the construction of production frontiers and the 

calculus of efficiency scores relatives to those constructed frontiers called Data Envelopment Analysis (DEA).  

The DEA was initially born in operations research for measuring and comparing the efficiency of a set of 

decision-making unit (DMU) by Charnes et al. in 1978. The perk of utilizing the DEA is that several inputs and 

outputs can be measured at the same time. In addition, inputs can also be quantified using different units of 

measurement. The requirement to choose functional form in stochastic frontier (SF) analysis is problematic in 

the study where variation within the field exists (Latruffe et al., 2004). Therefore, Murillo-Zamorano (2004) 

suggested that the main aspects of DEA method are its flexibility and adaptability which have led to the 

development and applications in current years. DEA can be categorized into two models namely; constant return 

to scale (CRS) and variable return to scale (VRS). The producer would opt to employ the input-oriented model 

when input quantities appear to be the primary decision variables. On the other hand, if when the producers are 

given with fixed quantity of inputs and asked to produce as much output as possible, the output orientation 

would be chosen (Coelli, 1996). 

Known as the biggest granary area in Malaysia, sixty percent of rice supply comes from Muda Agricultural 

Development Authority (MADA). However in term of production, the average yield produced by MADA is 

only around 5 tonnes per hectare (ha)compared to its counterparts; Integrated Agriculture Development Area 

(IADA) Barat Laut Selangor produces 5.90 tonne per ha, IADA Ketara produces 5.83 tonne per haand IADA 

Pulau Pinang produces 5.73 tonne per haof average yield (MOA, 2012). This fact has signaled a call to 

investigate this particular issue. 
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Mbam and Eden (2011) in a study proved that years of education affects productivity in producing rice. 

Siriwardana and Jayawardena (2014) reported that farming experience has contributed in farm productivity. 

Apart from that, Serin et al. (2009) postulated that formal education, practical education as well as extension 

agent contact could be enhancing farmers’ income level. These findings are employed as references and have 

led to the need for the study of productivity on paddy farmers in MADA area. Therefore, this study intends to 

examine the effects of demographic factors on the technical efficiency of the study area.  

 

Objectives: 

The main objectives of this study are to examine the potential for improving production efficiency of 

farmers in MADA area and to identify the demographic factors that influence such efficiency. 

 

Methodology: 

Study Area: 

MADA was set up on 30
th

 June 1970 to develop, promote, and supervise economics development projects 

in the Muda area and to arrange and manage within the Muda area all agricultural development allotted to it by 

State Government of Kedah and Perlis. There are 96558 ha of land cultivated with paddy under MADA. MADA 

territories are divided into four main regions depending on their geographical locations. Region I (Wilayah I) is 

situated in Perlis, Region II (Wilayah II) is in Jitra, Region III (Wilayah III) is in Pendang and Region IV 

(Wilayah IV) is located in Kota Sarang Semut. 

 

Sampling Technique: 

In this study, the multistage technique was used. In the first stage, the population was stratified according to 

the geographical location called the region. In the second stage, the proportioned random sampling with no 

replacement was used. Sample was randomly selected based on the size of the region. The sample size was 

determined based on Yamane’s (1967) formula as stated below; 

 

𝑛 =
𝑁

1+ 𝑒 2
              (1) 

Where, 

n = sample size. 

N = the population size 

e = the error of 10 percentage points 

 

Data Collection: 

A total of 110 farmers were randomly picked. Owing to time and resource constraints, the survey only 

covered paddy planted in the main season of 2014. Data were collected using the questionnaire adapted from the 

previous study pertaining to the related objectives. Personal interview were conducted by the researcher with the 

assistance of MADA officer. The variables that were being studied were; farming experience, schooling years, 

training received by the farmers and the extension agent visit the farmers received.   

 

Analysis: 

In this study, the technical efficiency scores were obtained from the DEA model considering the VRS 

output-orientation. The VRS model was chosen as the dependent variable as this model permitted the 

calculation of technical efficiency devoid of the scale efficiency effects and was a most commonly used 

specification. Apart from that, where the DMU’s were given at a fixed amount and asked to yield as much 

output as possible, the output orientation was more appropriate (Coelli, 1996). The model was solved using the 

DEAP version 2.1 software. 

Next, the estimated DEA technical efficiency scores were regressed on the demographic factors in order to 

investigate the determinants of the technical efficiency (Murthys et al., 2009; Ray, 1999; Worthington, 1999). 

The production function was estimated by ordinary least square (OLS) and was transformed into log linear form. 

The regression model specified for this study was given in the Equation (1) below: 

 

Y = ax1
b1

x2
b2

x3
b3

x4
b4

 

 

Where, 

Y = Technical efficiency scores 

x1 = Farmers’ farming experience 

x2 = Years of education attained by farmers. 

x3 = Dummy variable to define whether or not farmers participate in any paddy training course, 

x4 = Dummy variable to define whether or not farmers receive visit from extension agent. 
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‘a’ and ‘b’ were the constant and the coefficients of the variables which were estimated through the 

ordinary least square analysis after appropriate log conversion (Murthy et al., 2009).  

 

Results: 

 
Table 1: Social Characteristics 

Variable Frequency Percentage Mean  Standard 

Deviation 

     

1) Age (Year)   53.8545 7.60231 

34-41 

 

7 6.4 

 

42-49 
 

28 25.5 
 

50-57 

 

38 34.5 

 

58-65 37 33.6 

     

2) Farming Experience (Year)   16.0364 6.30265 

4-10 24 21.8 

11-17 33 30.0 

18-24 42 38.2 

25-29 11 10.0 

     

3) Years of Educational    8.0545 4.53698 

Did not go to school (0 year) 21 19.1 

 
Primary school (6 years) 

25 22.7 

Secondary school & Uni. (>6 years) 64 58.2 

     

4) Training   0.6636 0.47463 

Received training 73 66.4 

Did not receive training 37 33.6 

     

5) Extension agent visit   0.8091 0.39482 

Received visit 89 80.9 

Did not receive 21 19.1 

 

The result of the interview was shown in the tables above. It was revealed that the majority (34.5%) are 

from 50 years to 57 years old group while the minority (6.4%) being from 34 years to 41 years old group. From 

the table, the majority of farmers (42.7%) had been engaging in paddy cultivation for 16 to 21 years. This 

suggested that most of the paddy operators in MADA area were generally experienced as they had been 

engaging in the paddy cultivation activities for more than a decade. Apart from that, it can be observed that the 

majority (58.2%) of the farmers attained education until secondary school and above. Based on their educational 

background, it could be suggested that most of the farmers in the study area were literate. In addition, it could be 

seen that more than half (72.7 %) of the farmers received training courses while the remaining of 27.3 % did 

not. Therefore, it could be suggested that most of the farmers in the study area were well trained. The majority 

(79.1 %) of the farmers received visits from the extension agent while only 20.9 % of the farmers did not. 

 
Table 2: Technical efficiency score 

TE score Frequency Percentage (%) 

< 0.50 0 0 

0.50 < 0.90 73 66 

≥ 0.90 37 34 

Min. 0.56 

Max. 1.00 

Mean 0.83 

 

From Table 2, it could be seen that majority of the farmers (66 percent) in the study area operated within a 

technical efficiency range of 0.50 and less than 0.90. Technical efficiency scores among the farmers vary 

substantially ranging from 0.56 to 1.00 with a mean technical efficiency score of 0.83. Technical efficiency 

scores among the farmers could be increased by 17 percent through better use of available production resources, 

given the current state of technology. 

 

 
Table 3: Demographic determinants of technical efficiency  

Variable Standardized Coefficient t statistic Collinearity Statistics 
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Beta VIF 

Farming experience .404 5.373*** 2.133 

Schooling years .211 3.238*** 1.555 

Training received .337 5.569*** 1.383 

Extension agent visit .174 2.838*** 1.420 

Adjusted R2 .767 

F value 73.275*** 

 

The effects of the demographic variables on the technical efficiency was estimated by employing the OLS 

technique. The value of F test in OLS estimation implies that the model was significant at 1 percent level. The 

value of the adjusted R
2
 was .767 which indicated that the model had explained 77 percent of total variation in 

the technical efficiency score was due to the variation in farming experience, schooling years, training received 

as well as extension agent visit. The coefficient of farming experience was positive and significant at 1 percent 

which suggested that, other factors were kept constant, 1 percent increase in farming experience would lead to 

0.40 percent increase in technical efficiency score. Next, ceteris paribus, 1 percent increase in schooling years, 

training received and extension agent visit would result in 0.21 percent, 0.34 percent and 0.17 percent increase 

in technical efficiency score. All of these variables were directly proportionate to the technical efficiency score 

and were significant at 1 percent. 

 

Discussion: 

Table 2 showed that the technical efficiency of the farmers in the study area. As most of the farmers (66 

percent) achieved technical efficiency scores below than 1.00, this implied that the majority of the farmers were 

not technically efficient in the use of production resources. The substantial variation in the technical efficiency 

scores achieved by the farmers indicated that they were not yielding maximum output from their given amount 

of inputs. This is due to the fact that they were not utilizing the production resources efficiently. In addition to 

that, the fact that they still had 17 percent of potential technical efficiency to be realized would enable them to 

obtain maximum output with the available amount of inputs and therefore improve their productivity.  

On the other hand, Table 3 shows demographic determinants of the technical efficiency in the MADA area. 

The first variable, farming experience gave positive and significant effect to the technical efficiency score. In 

this case, farmers’ skills in optimally allocating the resources would increase parallel with their farming 

experience. This is in line with the study conducted by Revilla-Molina et al. in 2008, which indicated that the 

more farming experience the farmers had, the better the technical efficiency. 

Next, the variable of schooling years of the farmers indicated a positive and significant effect to the 

technical efficiency score as well. This showed how important education was in order to produce higher yield 

hence improving the technical efficiency. Education enhances farmers’ decision making ability in managing the 

farm resources which is in line with the study conducted by Pudasaini (1983).  

Similarly, the variable of training received and the variable of extension agent visit gave a positive and 

significant effect to the technical efficiency score. Training received has been proved to be effective in 

increasing the technical efficiency in this study and it concurs with the study by Bhavan and Maheswaranathan 

(2012). Apart from that, an akin result had been observed by Owen et al. (2001) suggesting that access to 

agricultural extension services, interpreted as receiving visits results to a raise in productivity.  

 

Conclusion: 

The results of the study showed that some of the farmers are not efficient, indicating that the farmers were 

not operating at an optimal level. The majority of the farmers were operating far from the efficient frontier. 

Furthermore, this study also found that farming experience, schooling years, training received as well as 

extension agent visit had positive and significant effect on technical efficiency. This suggested that in order to 

enhance the technical efficiency score, all of these variable should be highly focused by the policy makers in 

order to increase paddy productivity in the affected area.   
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