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 Lack of technology adoption in farm level lead to low productivity of rice in Sabah. 

Lower efficiency of production bring up to the purpose of this study which intended to 

investigate the technical efficiency level of paddy farming in Kota Belud, Sabah. 
Primary data was collected from 116 of paddy farmers in the respective area based on 

three different drainage systems. It is incorporated good drainage area (K1), poor 

drainage (K2) and rainfed area. Data envelopment analyses (DEA) was employed to 
measure the technical efficiency and it is focused on the technical efficiency results 

under variable return to scale (VRS) with the assumption of output-oriented. The inputs 

that has been taken into account includes the farm factors and socio-economics 
background. The findings shows the mean level of technical efficiency for the most 

farmers is about 70 percent which range varied from 0.39 to 1.00. This study found the 

determinants that affecting the technical efficiency score are Land, Seed, Fertilizer, 
Chemical usage, Labor and Plough activity (farm factors) while experience in paddy 

farming, education level of spouse farmers and extension contact are the socio-

economics background that must be concentrate on. 
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INTRODUCTION 
 

 Rice (Oryza sativa L.) is the staple food in this country and it is still not sufficient to meet the local needs. 

The national yield average was lower (3.75mt/ha) when compared with neighboring countries such as Vietnam 

and Indonesia that are able to gain more than 4.5 mt/ha (Agriculture Department Sabah, 2013). Malaysia 

Productivity Corporation (2014) had reported that in year 2013 the agricultural products compressing fruits, 

vegetables and paddy had contributed to 7.4 percent growth in the gross domestic product (GDP) to the country. 

There are eight granary areas that produced the highest rice production in Malaysia. These granaries areas 

contributed more than 70% of national production for the country. However, even though there is an increments 

on the growth of the GDP in paddy, the national rice self-sufficiency level (SSL) is only 72 percent. Most of the 

rice production comes from Peninsular Malaysia compared to Borneo regions. Farmers in Sabah and Sarawak 

always face the problem of low production compared to other paddy growing areas in Peninsular Malaysia. 

Paddy production in Sabah clearly lagged behind from West Malaysia. In Penisular Malaysia, the granaries 

enable to cover about 74% of self-sufficiency level while in Sabah was only about 30% which is considered as 

too low. In addition, the comparison also can be seen through the performance of farm yield. Farmers in Sabah 

only gain 2.5 to 3.5 tonnes per hectare however, in the granaries areas the output can reach at least 5 tonne per 

hectares. 

 One of the major problem of paddy farmers in Malaysia is farm inefficiency. In Bangladesh had shown that 

the technical efficiency (TE) of farmers in conducting their inputs ranged from 0.60 to 0.99 (Khan et al.,2011; 

Alam et al., 2011). There is a huge different when comparing the results revealed by Ghee-Thean (2012) which 

found that the TE of rice farmers in Peninsular Malaysia had reached maximum level of about 0.96 and as low 

as 0.26. The technical aspects, skills, knowledge and even behaviour of the farmers seemed to being overlooked 

and most of the development of paddy production are mostly focused on the agronomic and field improvement. 
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 This technical inefficiency issue at paddy farm was subject to the purpose of this study. This research 

intended to examine the technical efficiency level and to determine the technical determinants that influencing 

the effectiveness of paddy farm in the study area. The information hopes will assist some authority in the policy 

act for the development of paddy production in Sabah. 

 

2.Methodology: 

2.1 Data Source: 

 The study of technical efficiency in the derived Kota Belud of Sabah State was carried out using structured 

questionnaires and personal interaction with the paddy farmers conducted during year 2014 . Kota Belud 

selected as the research area because it denoted as the biggest paddy production area in Sabah. There are 116 of 

respondents are selected through stratified random sampling. The stata are based on the three different types of 

drainage systems which compressed good drainage system (K1), poor drainage (K2) and rainfed area (K3). Non 

–parametric model which is Data Envelopment Analyses (DEA) used in this research to measure the efficiency 

of paddy farm at the small scale level. Linear Regression are taken into account as a tools to examine the 

technical determinants that influencing the efficient level of farmers. The software package DEAP version 2.0 

are used at the first place to measure the technical efficiency (TE) then the data gathered in SPPS version 20.0 

for further analyses.  

 

2.2 Model Specification Used in the Study: 

 As general, efficiency can be measured in the form of parametric (Stochastic Frontier Analysis-SFA) or 

nonparametric (Data Envelopment Analysis-DEA) techniques. In 1957, Farrell was announced in order to 

measure the efficiency, there are two pertinent concepts that must take into account which is input-oriented or 

output-oriented. Input – oriented measures is the situation under the return to scale, the firm intended to 

minimize the input quantity while maintaining the output level. Output - oriented measure is focus on expanding 

the quantity of output in production without altering the quantity level of input. However in this study DEA 

approach that estimates the technical efficiency and output- oriented concepts will be employed. This research is 

concentrate to maximize the paddy production of small scale farmers by utilizing the existence inputs that they 

applied. DEA approach is one of the alternative to measure the efficiency of firm other than using the functional 

form. This non- parametric approach which using the linear programming (LP) will calculate rather than 

estimating the efficiency. The score is range between 0 to 1.Farmers is denoted as the Decision Making Unit 

(DMU) whose control the input and output of farm. This approach enable to calculate the input and output 

associated to each DMU which help to solve the efficiency hitches individually. 

 

2.3 Technical Efficiency Under Variable Return to Scale (VRS): 

 When the farm is at optimum scale level, it assumed that it is under the constant return to scale (DEA-CRS) 

and there is not necessary to change any in the scale of production because there is no more gain in the 

efficiency level. However the fact in the real circumstances, it is impossible for a farm to perform technical or 

even allocative efficiency. The performance of the farm is never maximized because it is restricted by some 

disturbances for instances, the lack of technologies, government intervention, imperfect competition or even 

source of fund. Hence it is reasonable to measure the TE using variable return to scale (DEA-VRS) which 

visualized that a firm might be in the position of increasing return to scale or the opposite. The DEA-VRS 

model also known as BCC model which introduced by Banker, Charnes and Cooper in year 1984. It is the 

extension of DEA-CRS model and a new constraint (I1’λ) placed into the existences model to create the DEA-

VRS model. When the I1’λ ≤ 1 it is the sign of farm is under increasing returns to scale which suggesting the 

DMU to increase the scale or production to achieve efficiency. While I1’λ ≥ 1 is a decreasing returns to scale of 

farm. Under this circumstances, the efficiency only can be gained by reducing the scale of production. Hence, 

this model also can be employed to calculate the nature of efficiency. The formulation as follows: 

Increasing returns to Scale (IRS): 

Min θ, λ : θ (1) 

Subject to - yi + Yλ ≥ 0, 

 θxi – Xλ ≥ 0, 

 I1’λ ≤ 1  

 λ ≥ 0  

Decreasing returns to Scale (DRS): 

Min θ, λ : θ (2) 

Subject to - yi + Yλ ≥ 0, 
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 θxi – Xλ ≥ 0, 

 I1’λ ≥ 1  

 λ ≥ 0  

 

3.Results: 

3.1 Descriptive Study of Farmers Background and Farm Inputs: 

 
Table 1: Descriptive overview of Paddy Famers Background and Farm Inputs. 

Item Overall 

Age (years)  

Mean 50.77 

Gender (%)  

Male 76.7 

Female 23.3 

Total 100.0 

Education (years)  

Mean 5.09 

Experiences (years)  

Mean 31.02 

Age of Spouse (years)  

Mean 45.91 

Education of Spouse (years)  

Mean 5.84 

Education of Children (years)  

Mean 8.88 

Land Size (ha)  

Mean 1.47 

Seed (kg/ha)  

Mean 81.9 

Chemical (RM/ha)  

Mean 424.88 

Fertilizer (kg/ha)  

Mean 432.83 

Labor (man/hours)  

Mean 1253.89 

Plough (RM/ha)  

Mean 721.13 

Extension Contact  

Visit Farmers 43.1 

Not Visit Farmers 56.9 

Total 100.0 

Training  

Attend Training 12.0 

Not Attend Training 88.0 

Total 100.0 

Source: Field survey data 

 

 Table 3.1 shown the descriptive statistics of farmers which incorporated the information of farmers 

background and inputs usage in the study area. The mean age of paddy farmers in Kota Belud, is about 50.77 

years old and there are 76.7 percent of farmers that involve in planting paddy are male and the rest is the 

opposite sex. Majority of the smallholders spending at least 5.09 years in education. Based on the statistics, its 

revealed that the farmers at least finish the primary school level. The mean farm experience of small scale paddy 

producer in the research area is about 31.02 years. In this study, the background of the farmers household 

members also is taken into account to get more pictures on the real circumstance happening on the farmers 

surrounding. From this study, it is stated that most of the farmers spouse age is about 45.91 years. It showed 

majority of the farmers spouse are about 4 years younger than then farmers. Somehow the farmers spouse also 

received slightly higher in education compared to the farmers which is 5.84 years. Majority of the farmers 

children education is about 8.88 years which can be categorized that the children attend until upper secondary 

school. 

 The mean of land size holder for paddy planting is only 1.47 ha which equivalent to about 3.68 acre of land. 

The study area are using at least six types of seed variety which compressed TR 8, TQR 2, MR 159, Tempatan, 

Sarawak and Padi Wangi. The farmers used to apply 81.9kg of seed per hectares by using the broadcaster 

technique for planting. For pest and weed control, the smallholders only spending for about RM424.88 per 

hectares before deduct RM200/ha of subsidy for the chemical expenses. The fertilizer usage for the smallholder 

is about 432.83 kg/ha. This total quantity of the fertilizer are includes four major fertilizer for instance, UREA 
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fertilizer, NPK, Compound fertilizer, organic fertilizer and some additional fertilizer such as Biovit. The 

man/hours for the majority of the farmers is about 1253.89 per season. The labor that directly involve in 

producing paddy can be grouped into family labor and hire labor. Plough activities in the study area compressed 

plough (1+2) which early activity for land preparation, followed by the land leveling then finally wet plough 

which most of the smallholder spending for about RM721.13/ha. The data shows there is only 43.1 percent of 

extension agent commit to visit the famers at the farm less than 5 times per season. The balance 56.9% of 

farmers failed to receive any visit from the extension agent. In the study area, there is 88.0 percent of farmers 

never attend or even never exposed to any kind of training to increase the production of paddy. Another 12% of 

the respondents attending general training and not particularly focused on the paddy production and most of the 

training will be held outside of the district. 

 

3.2 Efficiency Analyses Results: 

 The pure technical efficiency under variable return to scale for the farmers is shown in the Table 2 below. 

As overall the efficient farmers is about 23 person which is 19.8 percent in total. In the good drainage area, the 

efficient farmers is about 30.2%, followed by the poor drainage by 16.6% and lastly, there is only 8.0 percent of 

farmers that efficient in rainfed area. The average score for overall farmers of TE under VRS is about 0.70 

which varied from 0.39 to 1.00. The mean score was influenced by the lower level of mean score of farmers at 

the rainfed area (K3). In the K3 area, the minimum score is stated by 0.39 and the highest is 1.00 and bring up 

the total mean is only 0.55. For K1 and K2 paddy field, the mean is 0.80 and 0.67 while its range varied from 

0.55 to 1.00 and 0.43 to 1.00. 

 
Table 2: Distribution of Pure Technical Efficiency Estimates (TE-VRS). 

Item     Type of Drainage   

 Overall  K1  K2  K3 

 F % F % F % F % 

0.30˂0.50 20 17.2 0 0.0 8 16.6 12 48.0 

0.40˂0.70 44 37.9 9 20.9 24 50.2 11 44.0 

0.70˂0.90 29 25.0 21 48.8 8 16.6 0 0.0 

0.90≤1.00 23 19.8 13 30.2 8 16.6 2 8.0 

Total 116 100.0 43 100.0 48 100.0 25 100.0 

Minimum  0.39  0.55  0.43  0.39 

Maximum  1.00  1.00  1.00  1.00 

Mean  0.70  0.80  0.67  0.55 

Std. Deviation  0.19  0.14  0.18  0.10 

Note: F= frequency, %= percentage 

Source: Field survey data 

 

3.3 Multiple Regression to Estimates Technical Determinants: 

 By using the OLS analyses in SPSS, the information of the inputs used can be carried out. Table 5 below 

shown the technical determinants that affected the efficiency level of farm households. The inputs used in this 

research are includes the field factors and the demographics features. All inputs was regress with the technical 

efficiency output score under VRS. The Durbin Watson Test states the value of 1.834 is almost reach 2.000 

which indicates the presence of autocorrelation between one factor to another is very low. While the variance 

inflation factor (VIF) test towards the inputs shows the range of VIF is between more than 1 and less than 5 as 

overall. Through these two test its specify there is no multicollinearity existence  in this regression analyses. The 

adjusted R-squared for this analyses is 0.60 which explained this model was contribute 60 percent variation on 

the technical efficiency due to the variation in the significance inputs.  For the farmers farm inputs, the results 

revealed that the Seed significance at 1% level, Fertilizer, Labor and Plough are significance at 5 percent while 

land score 0.062 and Chemical (0.066) are significance at 10%. This circumstances shows all the farm inputs 

used by the farmers at the study area are contributes to the level of paddy production. Among the the six farm 

inputs, about 5 of them  except Seed, has the positive relationship towards the output. It is indicates the level of 

production can be increased by increasing the quantity or value of the inputs into the paddy planting. For 

instance,  is describe  while other inputs are kept constant, 5 percent increase in Fertilizer will due to increment 

on the technical efficiency score by 0.16 percent  While the negative relationship of the Seed means by reduce 1 

percent of the seeds quantity, the output can be increased by 0.41 percent. Other than farm inputs, the 

information of farmers background might be influencing the performance of paddy field. 

 In this case, the inputs that influencing the production of paddy in study area are Education of spouse and 

Extension contact (significance at 1%) while Experience of farmers is significance at 10 percent. 

 
 

 

 

Table 3: Regression Estimated Results of Determinants influencing Technical Efficiency. 

Factor(s) Coefficient t-score Significance VIF 
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Land 0.255 1.885 0.062* 5.208 

Seed -0.413 -3.603 0.000*** 3.746 

Chemical 0.187 1.861 0.066* 2.867 

Fertilizer 0.157 2.381 0.019** 1.231 

Labor 0.237 2.017 0.046** 3.926 

Plough 0.134 1.981 0.050** 1.305 

Age 0.047 0.436 0.664 3.279 

Experience 0.140 1.693 0.093* 1.955 

Education 0.077 1.003 0.318 1.693 

Age of -0.070 -0.664 0.490 2.909 

Spouse     

Education of 0.202 2.667 0.009*** 1.624 

Spouse     

Education of -0.060 -0.768 0.444 1.763 

Child     

Extension 0.336 4.557 0.000*** 1.544 

Contact     

Training 0.006 0.080 0.936 1.570 

Constant -1.627 -2.281 0.025  

R-squared  0.649   

Adjusted R-squared 0.600   

F-ratio  12.30   

Durbin-Watson Test 1.834   

Note: * Significance at 10%, **Significance at 5%, ***Significance at 1% 

Source: Field Survey data 

 

4. Discussion: 

4.1 Technical Efficiency of Paddy Farm: 

 The farmers score that rely on the range 0.90 to 1.00 is pointed as the efficient farmer. The results in Table 

2 shows 23 farmers are achieved 100% of technical efficiency score which 13 person came from good drainage 

system area, 8 peoples from poor drainage and the another 2 farmers are from raindfed area. This   group is 

actually can be the benchmark or guidance to the rest farmers where desire to increase the efficiency of farm 

performance.  The efficient farmers can be describes as those that fully utilizing their existence inputs and use 

efficiently to increase the productivity of paddy. There is 80.2 percent of technical efficiency score of farmers 

are fall below 0.90 and 55.2 percent of smallholders has TE score below 0.70. Majority (37.9 percent) of the 

farmers lay on the TE score ranged 0.40 to less than 0.70. . As overall, the TE level of individual farmers are 

consider low and it can be defined that the farmers in the study area are technically inefficient in conducting the 

production resource at farm. This implies, there is big gap for the farmers to gain the efficient paddy field. 

 

4.2 Determinants of Technical Efficiency of Paddy Production: 

 By referring to the Table 3, Land size (ha ) and Chemical has positive relationship to the technical 

efficiency score and statistically significance. It is also agreed by some authors that states, more number in farm 

size and chemical usage , it will lead to increase the productivity of the farm. (Murthy et al., 2009; Adedeji et 

al.,2014). By increase 10 percent of Land size and Chemical, it will surely increase the technical efficiency 

score by 16 % and 5%. In addition, the input factors Fertilizer, Labor and Plough has positive relationship and 

statistically significance at 5 percent. This is explaining by increase 5 percent of Fertilizer, Labor and Plough, 

the elasticity towards the TE score will be increased by 7 %, 19% and 14 percent (Orefi Abu, 2011 ) Seed is 

significance at 1 percent, but there is negative relationship with the technical efficiency performance. The 

average usage of farmers in the study area is about 81.9 kg while the IRRI,2014 was suggested the paddy 

farmers to apply 60 to 80kg of seed per hectares for broadcasting techniques. The results shows, experience in 

paddy farming is has positive relationship to the TE level and it was statistically significance at 10 percent. As 

prior expectation, by having more experience, it will lead to gain more skills in paddy farm. Finally, the 

education of spouse and extension contact were strongly contributed to the TE score by having positive 

relationship and significance at 1 %. The coefficient of education of spouse and extension contact are 0.01 and 

0.11 towards the productivity of paddy. 

 

5. Conclusion: 

 The mean technical efficiency under VRS is 70%. The 30 percent of the technical inefficiency (TIE) factors 

must be cope by the rice farmers to increase the productivity. It can be done by using the presence inputs and 

apply the resource efficiently at the right amount and at the right time. As discussed above, the inputs that 

effecting the efficiency of farm such as Seed, Fertilizer, Chemical, plough and extension agent commitment are 

the major factors that can be focued to achieve the efficient level of paddy farming. The farmers are suggested 

to strictly follow the farm schedule to ensure there is no farming activity will be overlooked and it will be 

directly avoid the pest outbreak. The technical efficiency of farmers in this study was found is low and seems 
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like majority of the farmers are far from the efficiency frontier. The main authority such as government and 

Agriculture department must play the roles in providing some farm practical or training to enhance the 

understanding of the famers towards the operation of paddy planting since most of the farmers are came from 

aged people with low education level. Continuously supervision must be conducted to ensure the paddy farmers 

will experience the best farm management practice. 
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