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The coconut palm or scientific name Cocos nucifera L. has been called as ‘Tree of Life’ because of
its multiuse. Malaysia remains as one of top ten coconut producing countries in the world and coconut
is one of important industrial crops after oil palm, paddy and rubber. As coconut plays a significant
source of income and employment for majority of smallholders, this study has therefore been
undertaken in order to recommend strategies for policy decisions and formulate suitable schemes and
programs to ameliorate socio-economic conditions of the coconut smallholders. The present study has
brought into focus and issues relating to socio economic status, profitability and production of coconut
in Batu Pahat district, Johor. A sample of 152 farmers was selected through a random sampling
technique. In addition, the study uses Cost Benefit Analysis and multiple regression model to estimate
the factors affecting the profitability of coconut production in Malaysia. The results reveal that the
profitability was influenced by different factors including land, labor, fungicides, experience,
education and extension visit. While the result for cost benefit analysis showed that in the study area,
a cultivation of coconut was a profitable enterprise as indicated by benefit cost ratio, ranging from 5.0-
8.4. On that basis, the article proposes some recommendations to improve profitability of coconut
smallholders in the future.

© 2020 by the authors; licensee Growing Science, Canada

1. Introduction

Coconut (Cocos nucifera L.) is an important member in Arecaceae family (palm family). Coconut palm can grow up to 30
metres tall with 6 long pinnate leaves and 60 until 90 centimetres pinnate. The coconut palm is called as a ‘Tree of Life’ because
of its multiple uses and of great utility (Green, 1991; Naik, 2017). Coconut palm is a perennial crop, which is cultivated largely
in the tropics and subtropics regions including India, Philippines, Malaysia, Sri Lanka and India Ocean. To date, the coconut
palm has been grown in 90 countries which mostly has been concentrated in Asia and the Pacific area (Pham, 2016). The Green
Revolution of the 1960s has been accentuated into rapid increase in food crop production and cereals such as wheat, rice, maize
and others. Similarly, efforts have been made to achieve similar importance in nonfood crop production such as coconut, tea,
sugarcane, palm oil and cotton. It was noted that the Coconut palm provides livelihoods for a large number of population around
the world and serves as food security particularly in Asian Pacific Countries. In 2014, Indonesia alone produced more than 18
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million metric tons (mt) of coconut while it was estimated about 12 million populations in India were dependent on the coconut
sector as major employments in cultivation, processing and downstream activities (Vinodhini & Deshmukh, 2017).

In Malaysia, coconut sector is divided into two types which are estate or plantation and smallholders. Over 90% of coconut
plantation is classified as smallholders that usually own land holdings of less than one hectare. Coconut areas under the
smallholding sector can be found in Peninsular Malaysia, Sabah and Sarawak which is estimated to be between 90,000 and
100,000 smallholders (Sivapragasam, 2008). Malaysia remains as one of top 10 coconut producing countries in the world and
coconut is among important industrial crops after oil palm, paddy and rubber. In 2010, the country’s production of coconut was
550,140 metric tonnes and in 2013, the production was then increased to 624,152 metric tonnes. However, the production of
coconut has started to decline from 2014 until 2016 before it remained stable at 500,000 metric tonnes in the following years
(FAOSTAT, 2016). There are many factors that affect the productivity and profitability in coconut industry. According to
Laksana (2003), socio demographic such age, gender, marital status, family size, number of family dependent burden, level of
education, experience and income are influencing farmers’ work and performance. Herath et al. (2015) explained that low
productivity has a negative relationship with low experience or education level. They asserted that farmers who may not have
experience or knowledge to handle their farms may find difficulties in handling pest attack or plant diseases rather than farmers
who possessed more technical knowledge and completed higher education level. In addition, Hussain and Hanjra (2004)
explained that quality of education and experience will lead to higher production and yield because farmers were likely to adopt
new system and good agricultural practices and know how to mitigate the risks if anything happen to their crop. They further
explained that “poor knowledge will remain poor income”. It is therefore noted that important factors for agriculture
development are through knowledge, good experience and education (Asfaw & Admassies, 2004).

On the other hand, extension agent plays important roles in disseminating information and technical knowledge, guiding proper
communication approaches and good channels to influence smallholders to adopt with a new technology (Akinbile & Otitolaye,
2008). According to Christoplos (2012), extension agent can challenge the smallholders to conduct from “business as usual” to
better production and higher income of smallholders if information is delivered to smallholders effectively. Moreover, it was
noted that an extension agent played significant roles in providing training skill and seminar to smallholders in which may help
smallholders have a proper knowledge and guidance to on their farming and thus gained more production and increased their
productivity (Rivera, 2011). In particular, profitability will measure the success of the farm and productivity of the market.
Hifza (2011) highlighted that the profitability is the most important element for company and organization. Profitability can be
determined as owner’s wealth which explains the performance or progress of enterprise or organization. Besides that, without
profitability, the enterprise or organization cannot survive and may incur losses. Higher profitability means larger return of
investment and have better performance. Profitability also shows that an enterprise or an organization gets lower cost and higher
return or more revenue of business given the availability of inputs or resources they possess.

Considering the significant importance of coconut sector to the livelihoods of smallholders, this research is therefore conducted
to determine the profitability of the coconut smallholder production in Batu Pahat, Johor, Malaysia and to gain better insight on
the status of socio economics and the coconut sector in Malaysia. To date, there has been no empirical study to determine the
profitability and factors affecting production of coconut in Malaysia. Yet empirical evidences on the farm level of profitability
in coconut production is limited and knowledge of smallholders’ production and socioeconomic situations are scanty particularly
in Malaysia. This constitutes a gap in research that formed the basis for this study.

2. Methodology
2.1 Location of Study

DOA (2017) reported that Batu Pahat district in Johor is the most productive area of coconut in Malaysia produced by
smallholders (Table 1). The total production by smallholders in Batu Pahat was about 43,644 mt. The samples were taken from
three districts in Batu Pahat, which were Peserai, Parit Raja and Rengit. Using a sample random sampling, the sample size is
152 while the population of coconuts smallholders in Batu Pahat or all these districts are altogether 253 smallholders. The
population in Rengit is 128 respondents and the sample size is about 76 respondents. Other districts such as Peserai and Parit
Raja have 55 respondents and 70 respondents respectively and thus the sample size for these two districts are 33 respondents
and 43 respondents. Subsequently, a sample size is determined based on Krejcie and Morgan (1970). This sampling design is
used to determine respondents for interview with the help of structured questionnaire which seems to be an effective method to
determine the factors and relationship of all variables or problems. For the analysis of data, budgeting technique and cost
concepts such as variables cost, fixed cost and total cost, benefit cost ratio and multiple regression were used in this study.
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Table 1
Production of Coconut in Johor (2017)
Districts Production (metric tonnes) Districts Production (metric tonnes)
Batu Pahat 45 000 Mersing 3647
Johor Bahru 957 Muar 7759
Kluang 3311 Pontian 29 652
Kota Tinggiu 2291 Segamat 4746
Kulai Jaya 42 Tangkak 12 384
Total 107 731

Source: Department of Agriculture (2017)

2.2 Cost Benefit Analysis (CBA)

According to Shively and Galopin (2013), Cost Benefit Analysis is a valuable tool for decision making for each management.
Quantitative data have been used in CBA to back up qualitative arguments and CBA is most useful to evaluate the project for an
early stage of project. In addition, CBA is important to make comparison between investment and project. The comparison is
made easier to exclude bad project from consideration because all investment using similar method. CBA is also mainly used to
assist the decision making of management, and helpful in choosing the suitable project and maximizing the profit by getting the
lowest cost. Besides that, another purpose of CBA is to help the management to select among alternative projects that will get
more revenue and improve service standard of management. Lastly, CBA is beneficial in order to facilitate self-evaluation and
self-actualisation. The purpose is to determine whether the alternative project will generate profit or not. There are few methods
to conduct CBA including Net Benefit Analysis, Present Value Analysis, Net Present Value, Internal Rate Return, and Cost
Benefit Ration (Dugan et al., 2006). Misuraca (2014) explained that Cost Benefit Analysis is a process of using theory, data and
model to measure the products and alternative solutions. The function of CBA is to help in making decision for choosing the best
alternative that generates larger profit than cost. In addition, Makowsky and Wagner (2009) explained that CBA is a mathematical
tool to examine which project will provide greater benefit or loss. Additionally, Bumbescu and Voiculesu (2014) further
elucidated that Cost Benefit Analysis is a tool to estimate revenue and cost for a particular project. Management need to calculate
all the cost of project and choose the project if it is profitable. In addition, CBA has been commonly used in investment project
such as construction, industry, transport, tourism and agriculture. Researchers have often highlighted the main objective of CBA
is to identify cost and benefit of project based on financial, economic, social, environmental and other factors that are related to
the project. Benefit-cost ratio (BCR) is defined as:

n C
BCR = —,
Z l+r) Z(m) ()

where R; and C; represent the total revenue and total cost in period 7, given the interest rate of », respectively. Thus, the overall
formula of BCR is by dividing the sum revenues generated during production life over the sum of cots incurred. A Simple
budgetary approach was used to calculate the total cost, total revenue and net return in Eq. (1).

TC =TFC-TVC, 2

where TC, TFC and TVC denote Total Cost, Total Fixed Cost and Total Variable Cost, respectively.
2.3 Multiple Regression

The analysis of the data is conducted using the STATA application. A multiple regression refers to a set of technique for studying
the straight-line relationship among two or more variables. Multiple regression is statistical tool to examine how much
independent variable have related with coconut production. The empirical model of the effects on coconut production of a set
of explanatory variables is defined using the following relation:

Y=Po+ BiXi+ B2Xo + [3Xs+ B3 Xyt faXot BsXs+ PsXs + BrXo+ PsXs + PoXo+ BroXio+ € 3)

where Y is the dependent variable (production of coconut as a proxy variable for profits); X; is the planting area (Acre); X> is
the fertilizer (Kilogram); X; represents the fungicide (Litre); X, is an extension visit (frequency of visit); X5 denotes the
transportation cost (RM); X5 represents education (years); X7 is gender (dummy variable 1= male, 0=female); X5 is secondary
education, (0 = primary education); Xy is tertiary education, (0 = primary education); Xy is labor cost (RM); By is constant; 3;-
B are the coefficients to be estimated and ¢ is the error term.
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The values of each independent variables and some socio demographic features of producers such as gender of smallholders,
farming size and experience of smallholders were used in this model as independent variables to regress on dependent “Y”
factor, i.e. coconut production

3 Results and Discussions

3.1 Socio-economic Characteristics of Respondents

According to Table 2, all the smallholders involved in the coconut industry were majority males and only 34 respondents were
female. The complex harvesting tasks, which require a lot of energy, might be the deterrent for female smallholders to be
involved in the activities (El Pebrian & Yusof, 2016). Table 2 shows that most of the smallholders in the Batu Pahat, which
involved 114 respondents (75%) had the average age of 50 years old until 69 years old. There was one (1) smallholder who was
single. Even though most of them were married, their family basically comprised 4 to 6 members only. So, it can be said that
the smallholders generally had small families. Most of the coconut smallholders possessed secondary education which accounted
for 62.5% (95). The remaining 36.2% (55) coconut smallholders completed primary education and only 1.3% (2) of the
coconut’s smallholders attending tertiary education or university level. The majority of the smallholders were Malays (90.8%)
and only 9.2% were Chinese. The result also shows that most of the smallholders were in full time planting mode in the coconut
industry. The percentage of full-time respondents is 94.5% while part-time smallholders is 5.5%. There were 48 smallholders
(31.6%) who had 41-50 years of experience or involvement in activities related to coconut industry. This is in line with the fact
that most of the smallholders in the three districts were mostly middle-aged generation. As the activities were still being carried
out in the locations under study, it was learned that the older generation had passed the knowledge related to coconut production
activities to the younger generation so as to continue the tradition and satisfy the demand. All the smallholders originated from
Malaysia and 99.3% of smallholders had their own land holdings. Only one smallholder had a shared farm land. It showed that
the majority of the smallholders had small land holdings between 1.0 acre and 2.0 acres. This is followed by 50 smallholders
that owned 3.0 acres to 4.0 acres and only one person that had more than 7 acres of field size.

Table 2
Socio-economic Characteristics of Respondents (by Frequency)
Variable Categories Number of respondents Percentage (%)
Gender Male 118 77.6
Female 34 224
Age (years old) 19-29 3 2.0
30-49 27 17.7
50-69 114 75.0
70-79 8 5.3
Marital Status Married 151 99.3
Single 1 0.7
Separated 0 0
Education Level Primary 55 36.2
Secondary 95 62.5
University 2 1.3
Race Malay 138 90.8
Chinese 14 9.2
Indian 0 0
Others 0 0
Planting Mode Full time 143 94
Part time 9 6
Experience (year) 0-10 17 11.2
11-20 16 10.5
21-30 21 13.8
31-40 45 29.6
41-50 48 31.6
More than 51 5 33
Nationality Malaysian 152 100
Non-Malaysian 0 0
Land Type Own 151 99.3
Sharing 1 0.7
Field Size 1.0-2.0 84 55.3
3.0-4.0 50 329
5.0-6.0 17 11.2

More than 7 1 0.6
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3.2 Analysis of Cost Benefit and Benefit Cost Ratio

Table 3 indicated the average of inputs and production of coconut in Batu Pahat, Johor. This included labour cost, fungicide,
transportation cost and fertilizer cost. The decision rule of BCR is that if the BCR is greater than 1, it shows that the coconut
production is profitable.

Table 3

Input Cost and Production of Coconut Smallholders in Batu Pahat, Johor.
Variable Price 1 (RM) Price 2 (RM) Price 3 (RM) Price 4 (RM) Price 5 (RM)
Price 0.9 1 1.2 1.3 1.4
Average Output 22,192.00 22,192.00 22,192.00 22,192.00 22,192.00
Gross Margin (RM) 19,972.80 22,192.00 26,630.40 28,849.60 31,068.80
Fixed cost - - - - -
Variable Cost (RM) 3,318.00 3,318.00 3,318.00 3,318.00 3,318.00
Total Cost (RM) 3,318.00 3,318.00 3,318.00 3,318.00 3,318.00
Net Revenue (RM) 16,654.80 18,874.00 23,312.40 25,531.60 27,750.80
BCR 5 5.7 7.0 7.7 8.4

Source: Field Survey (2019)

The finding of the profitability of coconut is present in Table 3. From the table, it can be seen that there are different prices per
nut. The lowest price was RM 0.90 and the highest price per nut was about RM 1.40. The result shows that, different prices lead
to different gross margins, net revenues and also different benefit cost ratios. First of all, the gross margins per acre vary, which
were RM 19,972.80, RM 22,192, RM 26,630.40, RM 28,849.60 and the last one was about RM 31,068.80. The outcome of the
profit also depends on different prices of the coconut nut. This is because of higher productivity and price received per nut of
coconut. Meanwhile, the gross margin per acre was RM 19 972.80 for the price of RM 0.90, while for the price of RM 1.00, the
gross margin was RM 22,192. Next, for the price per nut of the coconut of RM 1.20, the gross margin was RM26, 630.40.
Lastly, for the prices of RM 1.30 and RM 1.40, the gross margins were RM 28, 849.60 and RM 31 068.80, respectively. Thus,
the smallholders will get the highest net revenue if the price per nut was about RM 1.40 and directly this price has a higher
benefit cost ratio which was 8.40. In addition, the benefit cost ratio varies for each price. The highest benefit cost ratio was about
8.40 from the price of RM 1.40 and the lowest benefit cost ratio was about 5 from the price of RM 0.90. Based on the results,
all the benefit cost ratios have the values of more than 1 and this directly gives more profit for the smallholders. In case for the
highest cost benefit ratio, the farmers gain highest revenue of RM8.40 for an additional Ringgit spent on coconut production
cost.

3.3 Multiple regression Analysis

Table 4

Multiple Regression Analysis
Coconut Production Coefficient B t-ratio Standard error
Constant -37743.36%** -4.04 9353.19
Planting Area/acre 3642.228%** 3.27 1113.718
Fertilizer/kilogram -2.624425 -0.53 4.981675
Fungicide/litre 1373.09*** 3.53 389.5097
Labour/man 1539.059%*** 4.38 351.6058
Transportation / RM 10.02162 1.08 9.318578
Experience / years 237.1758*** 3.03 78.36502
Male 4071.88* 1.88 2171.25
Secondary School 4694.415%* 2.15 2182.774
Higher Education 2356.896 0.29 8100.941
Field Visit 37.5348** 2.16 17.38915
Number of Observations 152
R-squared 0.5077
Breusch-Pagan (Chi-Square) 60.97
F (10,141) 14.51

***Significant at 1% level; **Significant at 5% level; * Significant at 10 level%

The finding of the multiple regression is shown in Table 4, which is the most significant factor in the coconut production among
the smallholders in Batu Pahat, Johor. The dependent variable for this study is the production of coconut. The independent
variables are fertilizer, planting area, fungicide, labour, experience, transportation cost, gender, primary and secondary school
while primary education as a base education factor. Based on the results above, it showed that the value of R-square is 0.5077
and this indicates that there are 51% of the variance in the dependent variable within the regression model are explained by all
independent variables in the regression model. Meanwhile, using Breusch-Pagan test at the significance level of 1 percent (0.01)
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and 5 percent (0.05), this indicates that there is no existence of autocorrelation problem with the 2 value of 60.97 The outcome
of the result shows that the independent variables have a significant relationship with the coconut production. The coefficient
explained that the increase of 1% of the independent variable will increase or decrease the production of coconut. According to
Frost (2017), a smaller R-squared value is not always a problem and a higher R-squared value is not necessarily good due the
outcome variables, such as the human behaviour, which are unpredictable. In addition, a moderate value of R-squared indicates
a good model and otherwise, an extremely high value of R-squared indicates a biased model. The coefficient of planting area
shows that there is a positive, significant relationship with coconut production. It shows that, the increase of 1% of the planting
area will increase the production to 3642 of coconut (per nut). The planting area is an important factor that will ensure that the
production of coconut will be increased.

Meanwhile, field visit from extension agent has a positive, statistically significant effect on coconut production. The extension
agent service in government agency is important to encourage and educate smallholders about suitable agronomical practice in
their farms and thus encourage them to enhance their productivity (Adesoji, 2009). According to Sharadraj and Chandra
Mohanan (2014), establishing a coconut plantation in a certain area which possess a high humidity and heavy rainfall would
cause a serious problem as the bud would easily rot. This will affect the coconut’s economy. For these reasons, fungicide is
important to the coconut plantation as to avoid the coconut nut to be affected by diseases. Besides, the fungicide application is
needed in the coconut plantation to avoid the competition of the nutrient with the weeds. Based on the Table 4 above, a 1%
increase of fertilizer and fungicide will increase the production of the coconut to 38 and 1373 (nuts) respectively, which
corroborates with our prior expectation that both variables are significantly affecting the production of the coconut. In addition,
labour has a positive, strong significant relationship with the production of coconut. An efficient labour will enhance the
production of coconut. Labour is an important factor in the agricultural sector to ensure that the production of the agriculture
will be running smoothly. In the coconut industry, most of the smallholders use labour in manuring and applying the pesticide.
The workers will receive wages based on the acre and amount of pesticides that they apply. The more acres that they have to
apply pesticide and fertilizer, the more wages that they will gain. By increasing 1% of the labour, this will directly increase the
production of coconut to about 1539 (nuts).

The coefficient of smallholders’ experience in farming has a positive coefficient and positive significant. The positive coefficient
and significant in the farming experience may reflect the age of the smallholders and nature of the coconut (Adewumi and
Adebayo, 2008). Majority of the smallholders are older compared to the rest of the smallholders. This shows that the older or
middle-aged smallholders are knowledgeable in the coconut production. They know the right method in handling most situations
in the farm. The more experience that the smallholders have, the more output that they will get and hence increase their profits.

Meanwhile, the secondary school and university level of education have positive coefficients but only the secondary level has
a strong relationship with the coconut production. The smallholders that went to the secondary school rather than primary
schools have better access to the agriculture information, credit and inputs. Besides, most of them know some basic accounting
or at least a simple farm book record keeping to keep track with the changes in inputs and output. Based on the result, it can be
concluded that the smallholders who went to the secondary schools or universities, would likely to have better profits and higher
production of coconut than those who only completed primary education. Besides, the coefficient of male is positive and
statistically significant in the coconut production. Based on the study, majority of the smallholders are males. Males have more
strength rather than female smallholders and this directly leads to a higher production of the coconut. The complex harvesting
tasks, which require a lot of energy, might be the deterrent for the female smallholders to be involved in the activities (Anwar
et. al.,2015; El Pebrian & binti Yusof, 2016). Besides, the activities require specific skills to ensure the safety of the smallholders
and the smooth flow of the activities. Based on the result, it shows that the 1% increase of the male smallholders will increase
about 4071 production of coconut. Other variables such as fertilizer and transportation costs, however, are found to be
statistically insignificant towards the production of coconut.

4. Conclusion

This study has been undertaken in a consideration that coconut has been an important source of income and employment of
more than 80,000 of smallholders in Malaysia. The present study has brought into focus, various issues related to socio economic
status and production of coconut among smallholders. The empirical results have revealed that Benefit Cost Ratio ranging from
5.0 to 8.4, indicating that venturing into coconut production is a profitable enterprise and therefore may help smallholders to
augment their income and improve livelihoods. The results from multiple regression analysis have shown that factors such as
agronomic practices, government agency, knowledge of smallholders and socio economics affect the profitability of coconut
production. In general, consideration such as planting area, cost of fungicide, cost of labour, experience and education level,
field visit by extension services are important as they directly influence the quantity and quality of coconut production and hence
the profits. The provision of good fertilizers, as well as transportation and logistics should be further enhanced to ensure higher
profitability among coconut smallholder production.
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As agribusiness in general requires quick understanding, skills such as farm record keeping and accounting skills, labor and pest
management and the ability to choose a profitable enterprise and adaptable to changes and risks are therefore crucial. All the
complexities in the industry are achievable through better education and knowledge. Marketing information is very important
to get better access to the market. The availability of market information with regard to prices may help a smallholder to choose
marketing channels and make decisions of each market to ensure better profits. In addition, field visit from extension agent is
important in improving dissemination of technological information among smallholders in coconut industry. Other efforts such
as seminars, workshop or integrated training approaches are required so that smallholders may respond to the needs of a more
modern agricultural sector and information and communication technologies to ensure effective delivery and improve their
profits and capacities in a collective action.
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