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 Palm oil is the fourth contributor to the economy of Malaysia and is expected to 
contribute RM178 billion in 2020. The report on Economic Transformation Programme 

(ETP), oil palm industry in Malaysia faces a stagnant problem on the production of 

fresh fruit bunch (FFB). Currently an oil palms production is 19.02tons/ha/year in 2013 
and is obviously lowers than the target production 25tons/ha/year by year 2020. 

Smallholders are accounted for 14% of oil palm ownership in Malaysia and they 

produced low FFB than the private sectors. They produced 18tons/ha/year due to 
inefficiency of farm management. The primary objective of the study is to determine 

the relationship between the Codes of Agriculture Practices (CoGAP) introduced by 

Malaysia  Palm  Oil  Board  to  the  yield  of  smallholders’  in  Pontian Johor by using 
principle component analysis (PCA) and regression analysis. The study also attempts to 

evaluate some socio-economic characteristics in the study area. Face to face interviews 

are conducted to gather data through questionnaires distributed to 120 farmers in 5 
divisions and in 2013. The CoGAP is divided into three main dimensions which are: 

planning and maintenance, fertilizer and herbicide, and harvesting and post-harvest 

activity. The Principle component analysis (PCA) is conducted to these three 
dimensions to validate and reduce the elements in the dimension. Reliability is 

employed to evaluate the consistency of data while correlation test is run to determine 

the multicollinearity among independent variables. From the regression analysis result, 

the adjusted R2 is 0.45 which conclude that 45% of yield can be explained by these 

three dimensions of CoGAP. It can be concluded that the harvesting and post-harvest 

activity are the main factor that affect the yield production among the smallholders. 
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INTRODUCTION 
 

 In 2012, palm oil demand show significant higher than the other vegetables oil such as sun flower, rape oil 

and soybean oil account of 32.80% from the oil world demand (Henrickson, 2012). This situation forces the oil 

palm players in the world wide to increase their production through opening new planted area. Malaysia is one 

of the biggest producer palm oil in the world, Malaysia itself increase the expansion of planted areas of oil palm 

from 55 000 hectares in 1960 to 4.48 million hectares in 2011. Oil palm occupied 71% of agriculture land use in 

Malaysia. Oil palm industry is fourth largest contributor to Gross National Income (GNI) in 2012. 

 In 2012 oil palm industry contribute RM 125 billion and expects to contribute RM178 billion in 2020. 

Instead become as important economic contributor, oil palm industry face a stagnant problem for 30 years is low 

production per ha per year. In 2011, production fresh fruit bunch (FFB) in Malaysia is 21tons/ha/year, lower 

than the target yield 25 ton/ha/year (GoM, 2011). Resulted from this situation Government of Malaysia 

introduced twelve (12) National Key Economic Area (NKEAs) and oil palm industry become second important 

economic area after oil and gas industry. Each of economic area has Entry Point Project (EPPs), for oil palm 

there are 8 EPPs and the lower production of fresh fruit bunch (FFB) is a second EPP. Today, there are lots of 

policy and regulation created to ensure the sustainability of oil palm in Malaysia. Malaysia Palm Oil Board 

(MPOB) developed to manage and control the oil palm industry. 
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 In Malaysia, there are six (6) main ownership of oil palm; private sector is the main producer (61%) of oil 

palm ownership while independent smallholder owned 16%. The National Economic Advisory Council (2010) 

reported that the private sectors in Malaysia reach 25 ton/ha/year while the independent smallholders production 

far below the private sector which is 18.53 ton/ha/year in 2012 (MPOB, 2013). Low production by smallholders 

causes the average oil palm production to reduce by 16%. There are some evidences from the previous studies 

on the factors affecting smallholder’s production. Some of studies discovered post-harvest management and 

technique, planting materials are the common factors lead to lower FFB production by smallholders (MPOB, 

2011). According to Wahid and Simeh (2009), the ripeness quality, moisture content, age of oil palm, planting 

materials give a significant impact on the production of FFB. 

 Codes of Good Agriculture Practices (CoGAP) introduced in 2007 is one of the initiative by the MPOB to 

improve the oil palm producer in Malaysia. The Codes of Good Agriculture Practices (CoGAP) is a systems 

tools for ensure the food safety, quality and assurance. This tool provides some practical guidance and advice to 

facilitate the farmers for better farm management. This CoGAP outlines the proper procedures in the processing, 

handling and storage of palm fruits. There 14 minimum outlines in CoGAP should follow by the producers 

including, record keeping, planting materials, fertilizer management, irrigation and crop protection. The main 

objective introduced Good Agriculture Practices (GAP) to increase the productivity, sustainability and quality of 

FFB. Good agriculture practice as a guideline in managing the inputs such as land, fertilizer, herbicide and 

planting materials (Tiraieyari et al, 2010). 

 Problems in managing field activities such as improper fertilizer application, failure to harvest ripen fruits 

(Rahman et al., 2008; Goh et al., undated; Ghani and Omar, 2009). Improper data management causes difficulty 

to determine the yield and cost of the FFB production (Rahman et al., 2008; Ismail et al., 2003). Farmers in 

Johor state did not record every activity they conducted in field such as the amount of fertilizer application and 

date of application. This may cause the problem when and how much they should applied fertilizer after that. In 

sufficient fertilizer application cause the size and weight of oil palm smaller than the common size of FFB. 

Cramb and Sujang (2012) reported the smallholders in Sarawak applied insufficient fertilizer to their farm. The 

average fertilizer should applied is 1000Kg/ha for mature palm but the smallholders only applied 800Kg/ha. 

Existence of pest and disease significantly reduce the total FFB production. Rat is the one of major pest in the 

farm because rats eat the fruit which reduces the oil contents (MPOB, 2011). 

 The best management practices (BMP) involving three (3) categories of crop recovery, canopy management 

and nutrient management which proportionally increase the number of FFB produced per hectare (Donough et 

al., 2010). Griffith and Fairhurst (2003) reported after the implementation of BMPs in the Jambi Province, the 

average yield of smallholders increase up to 6.1 ton/ha in 2002. The great increase in the yield can be explained 

through the improvement of the nutrient management and better crop management. 

 

1.  Methodology: 

 The study was carried out in Pontian Johor. There are more than 5000 smallholders registered under the 

MPOB but only 2500 smallholders are active in oil palm plantation. In Pontian, the smallholders are dividing 

into five (5) divisions according to the location of smallholder. The sample size are determined by Yamane 

(1967).This formula also used by Rahman et al., (2008) on their research on the smallholder roles in oil palm 

industry in Johor. From 2500 active smallholders, only 99 farmers become the respondent for this study. The 

stratified random sampling method is used to determine the number of respondent for each division. 

N = N/(1+Ne²)  

N = Sample 99 

N = Population 2500 

e = Degree of accuracy 10% 

 
Table 1: Sample size for each division. 

No. Divisions  Population  Sample 

1 Pontian Selatan  519  25 

2 Benut  520  24 

3 Pekan Nenas  469  23 

4 Serkat, Ayer Masin dan Sg.Karang  521  25 

5 Ayer Baloi  471  23 

  TOTAL  2 500  120 

 

 Both primary and secondary data were used in this study. The primary data was gathered through 

questionnaire while the secondary data was obtained from the MPOB officer. Face to face interview conducted 

to ensure the reliability of data gathered. The questionnaires used was closed-ended questions to capture all the 

data on 14 points of Code of Good Agricultural Practices (CoGAP) including the traceability of farm, fertilizer 

application, record keeping, source of seedling and the cost of farm operation. The questionnaire was adapted 

from Certification of CoGAP by MPOB. All the questions is Liker scale with scoring 1 (strongly agree) to 5 
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(Strongly disagree). Twenty eight elements were involved which was semi-structured questionnaires on the 

awareness of GAP procedures that have been introduced to them by MPOB. The level of awareness was 

determined through the responses scored by the smallholders. 

 
Table 2: Scoring for the Likert scale. 

Category Scoring 

Strongly agree 1 

Agree 2 

Neutral 3 

Disagree 4 

Strongly disagree 5 

 

 All the data was recoded and entered to the social package for social science (SPSS) for analysis 

requirements. Factor analysis was employed to minimize the number of items in the variable. The item was 

regroup according to the activities. Regression analysis was employed in this study to determine the determinant 

of awareness of GAP. 

 Analysis was employed to meet the objective of the study. Factor analysis was used to reduce the number of 

elements in the questionnaires and to regroup the elements in the same dimension. The similar elements was be 

grouped in the same dimension. The reliability test employed for every dimension from the factor analysis. 

Correlation study was used to determine the relationship between the independent variables and dependent 

variable. The relationship between independent variables and dependent variable was measured through the r 

value in the correlation table. The relationship is called as perfect relationship when the r value is 1 and there is 

no relationship between the variables if the r value is 0. There are two types of relationship, either positive or 

negative relationship. The relation is called positive relationship if the r value is positive, for negative r value it 

is called negative relationship. Instead of that, correlation analysis is also important to determine the 

multicollinearity among independent variables. Multicollinearity exists when two or more independent variables 

give r values higher than 0.8. The researcher should remove one of the autocorrelation variables to reduce the 

error in the study. Elimination of variables should be supported by previous study. Regression analysis used to 

determine the determinant among the independent variables. Value of R2 was used to determine the effect of the 

independent variables to the dependent variable. Coefficient value will indicates the determinant factors in the 

variables measured. 

 
 

Fig. 1: The model of study. 

 

The hypotheses for this study are stated as: 

H1: Planning and maintenance activity have relationship with the yield production  

H2: Fertilizer and herbicide management have relationship with the yield production  

H3: Harvesting and post-harvest activity have relationship with the yield production. 

 

3.Results: 

 The descriptive study has been conducted to determine the profile of respondents in the study area. Table 3 

shows the characteristics’ among the respondents. The frequency table is formulated. As shown in table 3, the 

profile of the survey respondents comprises of 96% male and 4% female farmers. Breakdown of ethnicities of 

the respondents was as follows, 73.7% was Malay, 16.2% was Javanese, 8.1% was Chinese and 2% was others. 

Majority of the respondents’ age between 50-58 years old (34.3%), followed by aged between 59-67 years old 

(23.2%) and there are 9.1% respondent in the age between 68-77 years old. In term of experience in the oil palm 

planting most of the respondents (31.3%) have experienced for 18-23 years, only 9.1% farmers have 

experienced around 6-11 years. Generally most of the respondents experienced in oil palm plantation above 20 

years. For education background, about 49.5% of the respondents have attained secondary school, 34.8% 

attained primary school only18.2% did not attained school at all. 

 
Table 3: Respondents background information. 

Characteristics Frequencies Percentages (%) 

Gender   

Male 95 96 

Female 4 4 

Ethnicities   

Malay 73 73.7 

Chinese 8 8.1 
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Javanese 16 16.2 

Others 2 2 

Age categories   

32-40 18 18.2 

41-49 15 15.2 

50-58 34 34.3 

59-67 23 23.2 

68-77 9 9.1 

Experience categories   

6-11 19 19.2 

12-17 21 21.2 

18-23 28 28.3 

24-30 31 31.3 

Highest level education   

Not attained school 18 18.2 

Primary school 38 38.4 

Secondary school 49 49.5 

 

 Principle component factor analysis was performed on the three dimensions of Codes of Agriculture 

Practices (CoGAP) that shown in table 4. Column 2 of table 4 shows the finalized numbers of elements included 

for each dimensions. The Kaiser-Meyer-Olkin (KMO) measures of the sampling adequacy for each dimension 

were above 0.50 with the Bartlett’s test significant at 5%. Bartlerts’ test and KMO value show that these three 

dimensions in the model were adequate to represent the data. In the first dimension on planning and 

maintenance of farm, there are 9 elements only 6 elements continued for hypothesis testing. For fertilizer and 

herbicide dimension 5 of 7 elements reliable to go for further analysis and for the last dimension about 

harvesting and post-harvest only 6 out of 8 elements used in hypothesis testing. The standard deviation and 

mean also included in table 5. 

 The reliability tests conducted to check the consistency of the data and the Cronbach’s alpha used to 

measure the reliability. As shown in the last column in table 4, the reliability coefficients ranged from 0.67 to 

0.73, indicating that all the dimensions exceed the minimum acceptable level 0.6. From that result, it can be 

concluded that the items in measuring the CoGAP was assessed to be reliable. 

 
Table 4: Dimensions of Codes of Good Agriculture Practices. 

Dimensions/Factors No of elements KMO Bartlett test Reliability test 

Planning and maintenance 6 0.673 0.000 0.717 

Fertilizer and herbicide 5 0.739 0.000 0.720 

Harvesting and post-harvest 6 0.674 0.000 0.602 

 
Table 5: Item factors loading. 

Items F1 F2 F3 Mean SD 

Planning and maintenance       

Harvesting path 0.400    1.686 0.600 

Farm water level 0.637    1.656 0.847 

Reservoir system 0.702    1.646 0.918 

Management by product 0.758    1.545 0.576 

Method of planting 0.684    1.404 0.493 

Integration system 0.596    1.848 0.993 

Fertilizer and herbicide       

Apply fertilizer after purchased  0.870   0.234 1.400 

Weed control  0.717   1.787 0.824 

Frequency of fertilization  0.223   3.111 0.374 

Nutrient efficiency  0.628   2.818 1.154 

Weed infestation  0.847   1.808 0.944 

Harvesting and post-harvest       

Harvesting circle   0.648  0.168 0.527 

Ripeness of FFB   0.652  1.636 0.524 

Loose fruit correction   0.342  1.838 0.680 

Stalk management   0.772  1.373 0.545 

FFB transportation   0.628  2.030 1.024 

Frequency of harvesting   0.295  1.979 0.141 

 

 Table 6 show the correlation analysis between group variables with yield of smallholders. Obviously, these 

entire three groups have relationship with the yield in significant level 0.01 (2 tailed). The entire variable is 

positively correlated to the yield. Increase the level of awareness on each group will increase the production of 

smallholders. From this findings also, the harvesting and post harvesting factor (r = 0.672) show the strongest 

relationship toward the production yield. The highest value of r indicates the higher relationship between 

independents and dependent variable. The factor number two (2), fertilizer and herbicide show the lowest 
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relationship with the yield of smallholders. Based on table 5, the result show multicollinearity not exists in the 

data. The researcher can proceed to the next analysis. 

 
Table 6: Correlation study. 

  Planning and Maintenance Fertilizer and herbicide Harvesting and post- 

    harvest 

Planning and maintenance 1   

Fertilizer and herbicide .200* 1  

Harvesting and post-harvest .439** .350** 1 

Yield  .362** .321** .672** 

Notes: ** and * indicate significant at 5% and 10% respectively 

 
 Table 7 presents the regression analysis conducted for the three dimension of CoGAP as the independent 
variables and yield as a dependent variable. Given the R2 of 0.45 it implied that 45% of yield can be explained 
by three dimension of CoGAP. The proposed model was adequate as the F-statictic (=28.445) was significant at 
the 5% level that indicated that the overall model provides a statistically significant relationship between 
CoGAP and yield. All the dimension factors have a significant and positive relationship with the yield. 
Therefore all the hypotheses mention earlier were supported. As shown in the table 7, the VIF values for 
independent variables ranged from 1.144 to 1.316, given that the solid evidence in contradiction of the presence 
of multicollinearity. In the regression analysis also, the strongest factor also identified based on the column 
significant in the table 7. Harvesting and post-harvest activity stated as the strongest factor since only this factor 
significant at 5% level. Hence the coefficient is the highest among the other factors. 
 
Table 7: Result of regression analysis. 

  Variables Coefficient Significant t- test VIF Values 

 Constant   0.000      

 Planning and maintenance 0.123 0.135 .362** 1.206  

 Fertilizer and herbicide 0.131 0.103 .321** 1.144  

 Harvesting and post-harvest 0.570 0.000 .672** 1.316  

 Adjusted R2 0.45       

 F 28.445       

 Sig F 0.000       

Notes: ** indicate significant at 5% 

 
4. Discussion: 
 In this study finds that three dimensions of Codes of Agriculture Practices (CoGAP) have statistically 
significant relationship with yield of production for oil palm smallholders in Pontian Johor. Thus all the 
hypotheses are accepted. This indicates that all the dimensions is related to the production of smallholders and 
plays important to increase the production of fresh fruit bunch and income status. This finding also was 
supported by Fairhusrt et al., (2010) in identification and elimination of yield gaps in oil palm producers. In 
their study there are three types of yield gaps that identified which are poor plantation establishment, nutrient 
deficiencies and poor harvesting and management. According to their study, these three factors are the 
maximum economic key to increase the profitability and competiveness among smallholders. The Social Impact 
Advisor (2011) also reported there are three main important factors that affect the smallholders’ productivity 
which are agronomic, supply chain and enabling productivity. This finding is differ from this study for point 2 
and 3 but similar for point 1 in term of agronomic practices. In agronomic part it is associated with the technical 
knowledge on oil palm and the best management practices which are combined all the three factors identified by 
Fairhurst et al., (2010). According to Papenfus (2004) there are four main causes that lead to reduction of 
smallholder’s productivity in Indonesia which are used uncertified seed, wrong planting distance, incorrect, 
management practices and insufficient fertilizer application. He claimed that improper management practices in 
weed control, fertilizer application and pest and disease management will reduce the yield through lower weight 
and low quality. A study by Zen et al., (2006) farmers tend to plant palm without terracing the land and they 
have difficulties to distinguish between poor and high yielding planting materials. 
 Planning and maintenance of farm comprised the method of planting which is related to the planting density 
and failure to replace unproductive palm. Besides that, according to this study integration systems also grouped 
in the planning and maintenance of farm. Farmers should aware to the importance of integration system in their 
farm. Most of farmers are recommended to implement this system to increase their income. Some of the 
integration system is animals’ integration and plan integration. Management of water table and management of 
by product also grouped into first dimension. Most of the respondent soil types in this study are peat soil. 
Majority of respondents did not have a proper management of by product whether organic or non-organic 
materials. Maintenance on harvesting path ensures the efficiency in transporting the FFB from the farm to the 
collection center; reduce time consumed and easier transporting. Unorganized and outdated information on farm 
activities and improper planning activities cause the smallholders performance limited reported by Ismail et al., 
(2003). 
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 Fertilizer and herbicide are the main inputs claimed to be positively affect the production of FFB. Many 

studies revealed both factors significantly increase the FFB by increase the application of fertilizer and 

herbicide. Malaysia Palm Oil Board (MPOB) through extension agent service reaches farmers to educate the 

smallholders on important of fertilizer and herbicide in farm. The extension agent will demonstrate how to 

applied, how to operate and when to apply a specific fertilizer and herbicide based on the circumstances. 

Different herbicide will react differently by the other types in term of impact and weeds. Schedule on manuring 

activity produced by MPOB to increase the efficiency and effectiveness of manuring which including the 

amounts of fertilizer, when to be applying and the safety procedures. 

 Harvesting and post-harvest management is the crucial part in handling the good of any crop or product. 

Harvesting and post-harvest activities begin when the palm start ripe until transporting to the collection center or 

directly to the mill. Failure to determine the ripen fruit increase the tendency to harvest unripe fruit which are 

low yield content and not economic to be process. Study by Rahman et al., (2008) most of the farmers fail to 

determine the ripeness of fruits and tend to harvest unripe fruit because they only depending on the color 

changing of the bunch without checking the number of fruitlets detached from the bunch. Farmers do not aware 

the on the consequences harvesting unripe fruit, it will increase the cost of production and reduce their income. 

Unripe fruits content 8% -12% of oil and it is difficult to separate from the bunch. 

 

5. Conclusion: 

 The results of the study have confirmed by the literature that the management practices have positively 

relationship with the smallholders’ production. Establishment of farm until post-harvest activity should manage 

properly and record every activity conducted as a guideline for future planning which is includes in the Codes of 

Agriculture Practices (CoGAP). These activities can be grouped into three main activities to make smallholders 

easily follow the requirements of CoGAP. Improving the farm management activities will increase the farm 

productivity and efficiency will reduce the cost of production and automatically increase the profitability of the 

farmers. This will improve the socio-economic of farmers and give more contribution the oil palm industry. For 

the future research it is recommended to investigate level of the awareness on agriculture practices and why the 

smallholders reluctant to applied the Codes of Agriculture Practices (CoGAP) in their farm management. This 

study will reveal the implication of application CoGAP and the problems associated with the implementation. 
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