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Abstract 
Malaysia once became the top-listing country in rubber production worldwide.  However, in 
the couple last decades, the country rubber production is starting to drop significantly. Many 
reasons may be the cause of this problem. One of them is the reduction in the numbers of 
estate companies and smallholders. Almost 90% of the country’s rubber production is owned 
by the local smallholders. Most of them are registered with the Rural Industry Smallholder 
Authority (RISDA). RISDA’s officers are responsible for delivering useful knowledge and 
technologies to the smallholders. However, some factors may affect the rubber production 
of local smallholders that result in the reduction of production. The study aims to determine 
the most influential factor that are might becoming the factors in the difficulty of the rubber 
smallholders to increase rubber production. In this study, the factors involved are motivation, 
skill, technology, and climate. This study was conducted at Batu Kurau, Perak via a 
questionnaire method that involved 127 respondents by using the random sampling 
technique. The random sampling technique is beneficial in reducing bias. The data collected 
was run and tested for descriptive analysis and regression by using SPSS version 23. Through 
regression, the result shows that skill is the most influencing factor that causes a decrease in 
rubber production in Batu Kurau, Perak. In a nutshell, this study is beneficial for reference by 
the RISDA officers and the smallholders to determine the proper solution needed for low 
rubber production issues based on the factors included in the study especially the skill factor. 
Keywords: RISDA, Natural Rubber (NR), Smallholder Motivation, WMDs, Skill, GAPs, Heavy 
Rainfall, Stimulants. 
 
Introduction 
 The scientific name of the rubber tree is Hevea brasiliensis. In the early 20th century, 
rubber had taken over the position of tin in the country. However, in 2019, the production of 
rubber was reported to decline in Malaysia, Thailand, and Indonesia. This involved the local 
smallholders, plantation, multinational and joint ventures with United States, Europe, and 
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Japan which is about 7 percent is held by the plantation companies and about 90 percent is 
owned by the local smallholders. Almost more than half of the local smallholders in Malaysia 
are registered as members of the Rural Industrial Smallholder Development Authority 
(RISDA). Malaysia is one of the world producer and exporter of natural rubber (NR) which 
produce almost half of the world production. Even though Malaysia is on the top list of 
producing countries, the number of productions is decreased from the past three decades.  

The study aims to determine the relationship of all independent variables such as the 
motivation of smallholder, skill, technology, and climate that contribute to the difficulty of 
the smallholders to increase the yield of rubber in Batu Kurau, Perak. Most of the rubber 
smallholders worked on their small-scale rubber cultivation. Due to this, the smallholder 
needs to have great motivators to keep them motivated in performing the activities ( Ghaffari, 
Mad Shah, Burgoyne, Nazri, & Rezk Salleh, 2017). However, in the situation of the 
smallholders, the most influencing factors for them to become unmotivated are the level of 
age and health. Nowadays, age is playing an important role, especially when involved with 
the agricultural activities that required energy which accurately, when dealing with hands-on 
activities. Most of their body is incapable to continue working in extreme and time-consuming 
activities.  This finding is supported by the statement that almost half of the farmers are at 
least 55 years old (Abdullah & Sulaiman, 2013). The increase in age will bring about a negative 
effect on health. Most frequently of the problems are due to ergonomic issues. Some of these 
health issues incurred from ergonomic problems are known as Work-Related Musculoskeletal 
Disorders (WMDs). Suffered from WMDs thus reduce the performance in terms of work 
efficiency (Gadhavi & Shukla, 2019). 

Harvesting skill is the process of rubber tapping. Tapping too deep into the bark can 
also become the initial cause for the disease to be infected. The officers who are responsible 
for conveying and transferring the technology to the smallholders are from the RISDA’s 
Extension Unit. Their general responsibilities are to improve the skills of the smallholders in 
terms of their skill, knowledge, and also their ability to understand and applied (Kahan, 2013). 
Education is important for the farmers as it can equip them with the required information and 
knowledge. Thus, enhance the productivity of the rubber tapper (Prince, Eric, & Elfreda, 
2014). In addition, they can easily react to any changes and diseases that threaten the tree. 
The rubber tree is risky in obtaining the disease during the growth through four ways which 
are via the stem, leaf, panel, and also root (Mazlan, Sulaiman, Wahab, & Zulperi, 2019). Good 
agricultural practice (GAP) can be one of the solutions to the problem. In GAP that is produced 
by RISDA, there are 4 stages of GAPs which are GAP 1 is planting and maintenance, GAP 2 is 
manuring, Gap 3 is stimulation, and GAP 4 is harvesting (Amir, 2018 ). From the observation, 
the smallholders tend to neglect the following stages of GAPs especially manuring on mature 
trees. 

Technology is proven in helping the agriculture sector in the country to booming. 
However, most of the technologies available in the market are high cost. Nevertheless, there 
is a high possibility that some of the smallholders are unaware of the free of charge latex 
coagulation that is provided by RISDA which is rubber latex coagulant and density enhancer, 
Hiska. Previously, people used formic acid or sulphuric acid to coagulate the tree as it is easy 
to access and cheap. Despite the accessibility, the use of the acid must be handle with care. 
This is due to its characteristic that is corrosive and flammable. From the test, it is sure that 
the Hiska can accelerate the time for the latex to coagulate, remove the odor of the rubber, 
and most importantly, safe to the human body. The product has been implemented by 
FELCRA around countries such as Pahang and Terengganu (Emmor, 2011). Apart from Hiska, 
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rain guard is also a beneficial technology in the rubber tree industry that can be used to 
associate with the climate. The use of rain guard is good to be used mainly in the area with a 
high rainfall rate. It can increase the possibility of tapping the trees even during the rainy days 
as it can protect the tapping panel from becoming wet due to the rain. In addition, the area 
around Batu Kurau is in Taiping which is located near the Titiwangsa Ranges.  

Rubber trees need a specific climate to grow. However, rubber tree maintenance is 
quite easy. Due to that, some may neglect the required maintenance on the tree. Rubber tree 
required the temperature between 20°C to 35°C with heavy rainfall. Hence, this tree is very 
suitable to be grown in Malaysia as the climate is similar to the requirements (Encyclopaedia 
Brittanica , 2020). Heavy rainfall may cause the tapping panel to wet. In addition, the tapping 
activities should be done early in the morning as the latex production is high during the time. 
If tapping on a watery tapping groove, the latex produced will be dripping off from the groove 
as water flow from rainfall. It will be a waste of energy, time, and the latex itself. Thus, reduce 
the day of tapping and income of the farmers. But, if rain after a few hours, the latex will not 
fully coagulate. Thus, rainfall can easily wash out the latex from the collection cup (Hazir, 
Abdul Kadir, & Abd Karim, 2018). Hence, bring the loss to the smallholder. 
 
Materials and Methods 

The study was conducted at Batu Kurau which was situated in Taiping, Perak. The 
population in Batu Kurau is 23,924 persons. However, according to data collected from the 
Rural Industrial Smallholder Development Authority (RISDA) Taiping District Office, the total 
smallholders that are registered under them were only around 200 people. Due to that, 
Krejcie and Morgan Table were used to know the exact number of samples needed. According 
to the table, 127 persons out of 200 persons are required for the study. As the area of study 
was large, sampling technique which is a random sampling technique was used to ease the 
process of study and data collection. This technique is easy to apply and reduces time-
consuming. Furthermore, it can decrease the biased in the result. The primary data source 
was used to collect data from the respondents.  

The questionnaire was developed before being distributed. However, in this study, 
Likert scale questions and demographic questions were used to develop the question for the 
survey. In the questionnaire, 5 point scale was used to measure the understanding of 
smallholders between the independent variables towards the dependent variable. The 5 point 
scale included 1 = “strongly disagree”, 2 = “disagree”, 3 = “satisfy”, 4 = “agree”, and 5 = 
“strongly agree”. Firstly, it is crucial to define and determine the good objective for the study. 
The objective can be used to find good parameters that can be used to measure the study. 
Therefore, the parameters are used to design the questionnaire. The questionnaires were 
passed directly to the respondents without using the assistant of a middleman. The target 
respondents for the survey is 127 person.  

Before the questionnaire is distributed to a large sample from the population, a pilot 
test must be run. In the pilot test, the designed questionnaire is distributed to the respondent. 
The data collected from the distributed questionnaire is analyzed by using the Statistical 
Package for Social Science (SPSS) version 23. A pilot test is also known as a reliability test. The 
reliability test is an important test to provide a high degree of certainty of a test. The result 
for the test is measure by using the coefficient alpha or Cronbach’s alpha. The reliability 
coefficient ranges from 0 to 1. Regression analysis is used in this study to describe the 
relationship between the independent variable and the dependent variable. 
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Results and Discussion 
Reliability analysis test  

From the reliability test carried out by using SPSS, the result for Cronbach’s Coefficient 
Alpha is 0.746 which is more than 0.7. Thus, the questionnaire that is used for the research is 
reliable to be used to analyze and portrayed the real situation for the research.  
Descriptive analysis for demographic 

Table 2 listed the demographic analysis for the respondent in Batu Kurau which are 
gender, age, race, and also the level of education. Gender was measure with 2 scales which 
are male and female. Meanwhile, age, race, and also education were measured by using 4 
scales respectively. From the information in the table, it shows that the mean for gender is 

1.425 which means the number of male respondents was higher than females with a standard 
deviation of 0.496. Most of the respondents' ages were in the range of 41 years old as the 
mean shown in the table is 2.881 with a standard deviation of 1.044. From the analysis, most 
of the respondents' race was coming from Malay with a mean of 1.157 and a standard 
deviation of 0.622. In addition, the mean and standard deviation for the level of education is 
2.535 and 0.924 respectively. This allocated that most of the respondents were passed from 
secondary school.  

 
Descriptive analysis for the independent variable 

The highest mean for motivation is 4.401 with a standard deviation of 0.633. The 
question is either they are still capable to determine the tapping depth on the bark after or 
during dawn. This shows that most of them were capable to do so. The lowest mean is 3.897 
with a standard deviation of 1.045 which means that majority of the respondents were going 
to tap the rubber tree even they are having health problems such as back pain.  

In skill, the highest mean which is 4.055 with a standard deviation of 0.716. 
Meanwhile, the lowest mean is 2.897 with a standard deviation of 1.418. This indicated that 
most of the respondents agree that they obtained the knowledge of harvesting from the 
RISDA officers. In addition, the respondents know little that the taping knife can be the 
medium for disease transmission.  

The data in technology shows that the mean is between 3.0 to 4.0 which is fair to 
agree. The highest mean is 4.307 with a standard deviation of 0.868 and the lowest mean is 
3.031. The highest mean indicated that the respondents agreed to the statement that 
technology implementation can increase the production of yields. On the other hand, the 
majority of the respondents not sure whether they know the function of MORTEX.  

Table 1. Cronbach’s Alpha result 

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items 

.746 .706 18 

Table 2. Demographic analysis 

 N Minimum Maximum Mean Std. Deviation 

a1gender 127 1.00 2.00 1.4252 .49633 
a2age 127 1.00 4.00 2.8110 1.04450 
a3race 127 1.00 4.00 1.1575 .62266 
a4education 127 1.00 4.00 2.5354 .92406 
Valid N (listwise) 127     
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The last independent variable is climate. The result shows that the mean is constant 
at 4 or agree. The highest mean is 4.551 with a standard deviation of 0.6 portrayed the 
situation of the rainwater will make the tapping panel wet and cannot be tap. Meanwhile, the 
lowest mean is 4.409 with a standard deviation of 0.716 which is the overall climate condition 
making the yield lowered. 

The table shows the descriptive analysis for management. The mean for the data is 
3.00 which is fair with a standard deviation between 0.9 to 1.3. The highest mean is 3.543 
with a standard deviation of 0.940 which means that most respondents are aware of the 
importance of maintenance to the trees. The same goes for the awareness of the respondents 
in reacting to the disease infestation on their trees which means of 3.039 and 1.329 standard 
deviation. 
 

Regression 
Table 4 shows the regression analysis R-square result that is used in the analysis. The 

dependent variable used in this analysis is the management of a rubber tree. Meanwhile, the 
independent variables used are motivation, skill, technology, and climate. R square is the 
variance that can be used to predict the independent variable. In this case, 47.5% of the 
variance in management can be predicted from variable motivation, skill, technology, and 
climate.  

 

Table 3. Descriptive analysis for the independent and dependent variable 

 N Minimum Maximum Mean Std. Deviation 

bi5motivation 127 1.00 5.00 4.4016 .63321 
bi6motivation 127 1.00 5.00 4.3071 .86842 
bi7motivation 127 1.00 5.00 4.0157 .97577 
bi8motivation 127 1.00 5.00 3.8976 1.04528 
bii9skill 127 2.00 5.00 4.0551 .71611 
bii10skill 127 2.00 5.00 3.8740 .81642 
bii11skill 127 1.00 5.00 3.3071 1.38880 
bii12skill 127 1.00 5.00 2.8976 1.41889 
biii13tech 127 1.00 5.00 3.0315 1.17471 
biii14tech 127 1.00 5.00 3.3071 1.01974 
biii15tech 127 1.00 5.00 4.3071 .86842 
biii16tech 127 1.00 5.00 4.2205 .82533 
biv17climate 127 2.00 5.00 4.4488 .66319 
biv18climate 127 2.00 5.00 4.5512 .60038 
biv19climate 127 2.00 5.00 4.4488 .68671 
biv20climate 127 1.00 5.00 4.4094 .71663 
c21mgt 127 1.00 5.00 3.5433 .94075 
c21mgt 127 1.00 5.00 3.0394 1.32977 
Valid N 
(listwise) 

127     
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In Table 5, the p-value associated with F value where F is 27.580 is very small which is 
0.000 and was lower than 0.05. This indicated that there is a statistically significant difference 
between motivation, skill, technology, and climate which is at least one of them can be used 

to 

measure the decreasing of rubber productivity. This result also shows that the regression of 
decreasing in rubber productivity is statistically significant where the value of adjusted R-
square is 45.8%. This means that about 45.8% of the variance in rubber productivity decrease 
was indicated by the variables and other variables that are not used in this study can also 
contribute to the rubber productivity decrease. 

 

Table 6 shows the data for the factor variables on rubber productivity. It shows that 
skill (B = 0.676, p < 0.05) had effect on the rubber productivity. Meanwhile, the other variables 
of factor did not give significant impact which are motivation on rubber productivity (B = 
0.065, p > 0.05), technology on rubber productivity (B = 0.036, p > 0.05) and climate on rubber 
productivity (B = 0.100, p > 0.05). This shows that only one factor out of four factors was 
significant in this study. Thus, indicated that skill is the most significant factor in rubber 
productivity.  
 
 
 

Table 4. Regression analysis R-square 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .689a .475 .458 .74001 

Table 5. ANOVAa 

Model 
Sum of 
Squares Df Mean Square F Sig. 

1 Regression 60.412 4 15.103 27.580 .000b 

Residual 66.809 122 .548   

Total 127.220 126    

Table 6. Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -.956 .833  -1.148 .253 

MeanMotivat
ion 

.129 .134 .065 .963 .337 

MeanSkill .756 .085 .676 8.893 .000 

MeanTech .050 .102 .036 .490 .625 

MeanClimate .191 .131 .100 1.456 .148 
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Conclusion  
In conclusion, many factors can contribute to the decreasing in rubber yield among 

the smallholders. Some of the factors that can contribute to the problem are motivation, skill, 
technology, and climate. However, only skill shows the significant variable that can affect the 
productivity of rubber while the other not. This is due to the Beta and p-value of skill (B = 
0.676, p < 0.05).  
 If the skill of the respondents is at a low level, it may affect the production of latex. 
This is because tapping must be done with care such as tapping not deep into the bark as it 
can damage the bark and knowing the right method to make the groove with the right degree 
so that the latex can flow smoothly. This means that improvisation in the skill of respondents 
will result in higher rubber yield. 
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