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ABSTRACT

This study is aiming to analyze the simultaneous and partial effect of labor, technology, farming experience, training
and labor interaction and training on the productivity of rubber farmers in Banyuasin regency. Using primary data, the
population is all rubber farmers. The number of samples as many as 100 farmers, the determination of the sample by
the method of proportionate stratified random sampling. The data analysis technique is multiple linear regression with
moderating variables. Based on the results of the analysis, it was found that simultaneously the variables of labor,
technology, farming experience, training and labor interaction and training had an effect on farmer productivity.
Partially the variables of labor, technology and farming experience have a positive and significant effect on farmer
productivity, while partially training does not have a positive and significant effect on farmer productivity. Training is

a moderating variable for the influence of labor on the productivity of rubber farmers in Banyuasin Regency.
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1. INTRODUCTION

The agricultural sector is the main source of income
for rural communities in Indonesia. Common problems
faced by rural communities such as the quality of human
resources, the ability to transform technology and capital,
of course have a very close relationship with the
emergence of various problems in the agricultural sector
(Kharisma, 2017). In addition, the distance between
villages and cities is the cause of the difficulty in selling
agricultural products. Management of agricultural land in
Indonesia is divided into two types, they are large
plantations owned by private companies and State-
Owned Enterprises (BUMN) and small plantations
owned by small farmers which are dominated by
smallholder agricultural land. According to data from the
Central Statistics Agency or BPS (2020), it was noted
that the main plantation sectors such as rubber, cocoa,
palm oil, cloves and tobacco contributed to supporting
GDP even during the COVID-19 pandemic where the
value of plantation exports as of October 2020 was 395.5
trillion rupiah or an increase. by 11.6 percent from 2019
of 322.1 Trillion Rupiah. These data indicate that the
opportunity to increase income from the export sector of

the plantation sector has the opportunity to continue to be
increased, one of which is by giving serious attention to
rubber plantations.

Rubber plantation is one of the agricultural sectors
that produces rubber latex or known as latex. Around 70
percent of rubber plantations in Indonesia are dominated
by small household rubber plantations or better known as
community rubber plantations, and the remaining 30
percent are private plantations and State-Owned
Enterprises (BPS, 2020). In an effort to increase the
export yield of latex, various efforts need to be put in
place, one of which is by spurring an increase in latex
production from Rubber Smallholders.

The Rubber Smallholders in Banyuasin Regency is
one of the largest smallholder plantations in Indonesia.
Natural resources that are very supportive make rubber
plantations a source of income for the majority of people
in Banyuasin Regency. Based on data from the Central
Statistics Agency of Banyuasin Regency (2020), the area
of Rubber Smallholders in Banyuasin Regency has
increased where in 2018 it was 92,890 Ha with a total
production of 100,281 tons, in 2019 it was 101,641 Ha
with a total production of 103,024 tons and in 2020 an
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area of 101,641 Ha with total production 103,594 tons.
The production of Rubber Smallholders is 55 percent of
the total production of rubber plantations in Banyuasin
Regency, the remaining 45 percent is produced by large
plantations. This is certainly very contradictory where the
area of Rubber Smallholders which is more dominant
should be able to produce more latex production than
large plantations.

2. LITERATURE REVIEW AND
HYPOTESIS DEVELOPMENT

In farming activities, every farmer, of course, really
expects the profit of his farming which is very dependent
on the production process (Mariyah, et al., 2018). The
process is of course a process that is carried out in a
sustainable manner by optimizing human resources in
quality and quantity and the utilization of available
natural resources (Ary, et al., 2017). Ability to utilize
quality resources such as understanding of agricultural
technology and work experience, while utilization in
quantity is to utilize the number of workers. Utilization
of human resources must be based on the principle of
efficient and effective empowerment, the purpose of
which is an assessment of the productivity of farmers in
increasing production. Increasing plantation production
can of course improve the welfare of smallholder rubber
farmers as well as increase regional income which in turn
becomes the basis of national economic strength.
According to Tri and Setiawina (2016), the agricultural
and plantation sectors are the basis of the strength of the
rural economy where the majority of the population in
rural areas depend on agriculture and plantations for their
livelihoods. The contribution of agriculture and
plantations is a major contributor to national income and
is economically sustainable in achieving economic
growth.

The land area which is still very large should be able
to increase agricultural production with agricultural
intensification (Dika and Widanta, 2017). One of the
problems in managing agricultural land is the limited
ability of farmers to work on the land, so they have to hire
other people. This can be avoided by using family
members' time to help work on the farm. The number of
family members is an asset of human resources that can
be optimized to create cost efficiency of production. The
increase in production depends on how much the targeted
production changes and the availability of production
factors owned such as capital, labor (human resources),
the amount of natural wealth and the level of technology
used (Sukirno, 2015). The Solow Model uses elements of
population growth, capital accumulation, technological
progress (exogenous), and the amount of output that
interacts with each other. In addition, Solow uses a
production function model that allows substitution
between capital. (K) and labor (L). The growth rate
comes from three sources: capital accumulation,
increased labor supply and technological progress. This
technology can be seen from the increase in skills or
technical progress so that productivity increases. Labor
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efficiency reflects people's knowledge of production
methods. Labor efficiency increases when technology
advances, developments in health, education or
workforce skills are available (Mankiw, et al., 2013).
Thus it can be said that the outpouring of working time
by household workers and technology plays a very
important role in production.

According to Fachrista (2014), human resources (farmers)
play an important role in all aspects, including the agricultural
sector because the use of other production factors such as capital,
natural resource processing and technology depends on the ability
of farmers which implies the ability to be productive, manage and
utilize technology. Agriculture which is basically progress in the
agricultural sector in an effort to increase agricultural productivity
can be realized if it is able to make changes in the mindset of
farmers from traditional to the latest technology. According to
Ariessi and Utama (2017), the availability of human resources has
a positive and significant effect on farmer productivity, every
increase in the number of workers will increase farmer productivity
assuming other variables are constant. For this reason, the
outpouring of labor time from the family is very meaningful in
increasing productivity, which depends on the area of land being
managed. The use of family labor will also help create efficiency
rather than having to pay for hired labor outside of family labor.
Baruwadi (2006) suggests that the allocation of working time is an
outpouring of working time by farmers and their families in
productive activities for both lowland rice farming and other
activities, namely farming other than lowland rice, horticultural
crop farming, animal husbandry, farm labor, and other activities
outside the agricultural sector. . The need for labor and effectiveness
in land area management depends on the allocation of land areaand
working hours so that the existing workforce in the household can
be effectively empowered by choosing to work at home or work
outside in an effort to help household income.

Agricultural productivity is also strongly influenced by other
production factors, namely technology. Technology is a change in
the existing production function in technical production. In addition,
technology is a driving factor of the production function, because
the more modern technology is used, the more results will be
achieved with effective and efficient time. Technology has a
positive and significant impact on productivity, this means that if
the technology used is more modern, productivity will increase.
(Panji and Budhi, 2017). The results of research by Dika and
Widanta (2017) show that technology has a positive and significant
effect on Farmer Productivity. Knowledge of agricultural
technology is often difficult for farmers to adopt because of
traditional farming patterns and motivation to keep up with changes.
The results of research conducted by Chandre and Davit (2015)
show that in running a farming business it is necessary to have good
farming knowledge by farmers who can accumulate in farming
experience and knowledge so that they are able to manage and
manage agricultural land well. Farmers who have longer farming
experience make farmers better in carrying out production and
development activities in the agricultural sector compared to
farmers who have shorter farming experience. This means that the
longer the experience of farming, the higher the expertise in
farming. Farmer's knowledge is also proven to increase agricultural
productivity. The results of research by Dika and Widanta (2017)
technology has a positive and significant effect on Farmer
Productivity. Technology is a change in the existing production
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function in technical production. In addition, technology is a
driving factor for the production function, because the more
modern technology is used, the more the results achieved in an
effective and efficient time. Technology has a positive and
significant effect on productivity, this means that if the technology
used is more modern, productivity will increase (Panji and Budhi,
2017).

Agricultural productivity can also be influenced by the
experience of farmers where the experience of farmers in dealing
with various problems such as conditions of unpredictable natural
changes. If work experience has increased, productivity will
indirectly increase (Sri and Suresmiathi, 2015). The Sembawa
Research Institute (2018) stated that rubber trees require a constant
high temperature (26-32 degrees Celsius) and a humid
environment in order to produce maximum. These natural
conditions cause rubber trees to grow well in Sumatra. However,
considering the natural conditions that sometimes experience
extreme weather where rainfall is longer than expected, it makes
rubber plantation owners nervous because it has an impact on the
quantity and quality of production. For this reason, experienced
farmers can predict and understand what to do when natural
conditions change and other problems occur through experience.
Research conducted by Artanegara et al (2016) on rubber farmers
proves that farming experience shows a positive and significant
effect on farmer productivity. This is because the more experience
of farming rubber farmers have, the productivity of rubber farmers
will increase, because a lot of experience can make people work
more effectively and efficiently with the ability to take into account
all the possibilities that will be faced and have been trained to make
decisions. right when bad things happen. Sjakir et al. (2015) in his
research related to the effect of work experience on the productivity
of rice farmers, showed that farming experience had a significant
and positive effect on rice productivity. Manpower, technology and
farming experience in increasing productivity of course must be
supported by efforts to achieve it, one of which is through training.

Training is an effective pattern where farmers who are closer
to rural life generally have low levels of education. Nyamekye, et
al. (2016) suggested that training can create cognitive effects and
non-cognitive effects on farmers. Cognitive effects form special
knowledge in relation to farming work, while non-cognitive effects
are the impact of changes in attitudes and views in farming,
especially following changes in agricultural technology. The results
of the study by Mulieng et al (2018) also suggest that extension and
training programs will change the behavior of farmers who are
generally still traditional. For this reason, it is necessary for
extension workers who have competence so that they can change
farmers' perceptions. Research conducted by Dika and Widanta
(2017) shows that training has a positive and significant effect on
Farmer Productivity. Training is an effort to develop human
resources. Training is also an educational process that aims to
remember the special abilities or skills of a person or group of
people. Regular education and training will improve abilities and
skills and productivity. Training is significantly correlated with
farmer productivity (Ibitoye and Onimisi, 2013). The findings of
the research of Artanegara, et al. (2016), found that training has a
positive and significant effect on farmer productivity, this means
that the more training that is obtained regarding an agricultural
product, the more it will encourage someone to improve their
performance. Research by Fadzim, et al. (2016), in his research
using regression which shows a significant positive relationship
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between efficiency and knowledge. This shows that farmers can be
more efficient in farming when they have acquired basic
knowledge and skills about agriculture in their farming activities.
Based on theoretical studies and several studies, the framework of
thinking in this study is as follows:

Labor (X1) B1

Technology |B2 Productivity
(X2) - )

Experience B3
(%3)

Training
(*4)

Figure 1 Conceptual Framework

The hypotheses proposed in this study are as follows:

HZ1: There is a positive and significant effect between technology
and productivity of rubber plantations

H2: There is a positive and significant effect between experience
and productivity of rubber plantations

H3: There is a positive and significant effect between human
resources moderated by training on rubber plantation
productivity

H4: There is a positive and significant effect between training
moderated technology on rubber plantation productivity

H5: There is a positive and significant effect between experience
moderated by training on rubber plantation productivity.

3. RESEARCH METHODOLOGY

This research is a quantitative study to test the hypothesis on
the basis of positive philosophy related to the influence of labor,
technology and work experience on the productivity of Rubber
Smallholders with training as a moderating variable. The type of
research is field research so that data is obtained by distributing
questionnaires to smallholder plantation owners. The location of
this research is in Banyuasin Regency, South Sumatra Province
with the reason that Banyuasin Regency is one of the areas that has
the largest rubber plantations in Indonesia and is dominated by
smallholders. The variables in this study consisted of 3 variables,
namely the independent variable, the dependent veriable and the
moderating variable. The independent variables consist of human
resources (X1), Technology (X2) and work experience (X3). The
dependent variable is productivity () and the moderating variable
(2) istraining.

The operational definition in this study is Labor (X1) is the
number of family workers used in the production process as
measured by the outpouring of working time per hour per day.
Technology (X2) is the use of technology such as quality seeds,
fertilizers, pesticides and so on which are measured by following
good management rules or not. Farming experience (X3) as
measured by the length of time working as a planter. Training (2)
is an effort to improve the quality of agricultural human resources
by looking at participation in the given training program as
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measured by a dummy (have or have not attended training).
Productivity (Y) is measured by the amount of production
produced in kilograms per hectare unit of measurement.
Respondents in this study are homogeneous where the researched
is smallholder rubber farmers so that all respondents have the same
opportunity and are able to represent to be used as samples.
Questionnaires were distributed randomly with accidental
technique and obtained 100 respondents. The analysis technique
uses multiple linear regression with training variable moderation to
see whether it strengthens or weakens the influence between the
independent variable and the dependent variable. In multiple linear
regression analysis using the general model of the Cobb-Douglas
equation;

LnY = a + BILNXL + BLAX2 + BLNX3 + PAXE + BEXIXA + i

Information:

Y =Productivity (Kg/Are)

a = Intercept (constant)

X1 =Labor (Hours)

X2 =Technology (Million Rupiah)

X3 =Farming experience (Years)

X4 =Training (Dummy)(Moderating Variable)

1 = Regression coefficient of labor (X1)

{32 = Regression coefficient of technology (X2)

33 = Regression coefficient of farming experience (X3)

{34 = Regression coefficient of training (X4)

35 = Regression coefficient of interaction of labor (X1) and training
(X4) on productivity (Y)

pi = Estimated bully error

4. RESEARCH RESULT AND DISCUSSION

The characteristics of respondents is a description of the
identity of the respondent which will be presented in detail based on
age, gender, education level, workforce, technology, farming
experience, training and productivity. The age of a person who is
engaged in the agricultural business can support his activities in
producing quality products. The higher the level of a person’s age,
the more mature his thoughts will be to improve the quality of the
products produced and age can determine the intensity and type of
activity that a person can do. Based on the results of the research
conducted, it can be seen that the grouping of respondents based on
age isshown in Table 1.

Table 1. Distribution of Respondents by Age

Age Respondent %
25-34 20 20
35-44 40 40
45 - 54 14 14

55 —64 18 18
> 64 8 8
Total 100 100

The table shows that the age of smallholder rubber
farmers in Banyuasin Regency is dominated (40%) aged
35-44 years which at that age is the productive period of
a farmer in general. Although in the productive period, of
course, you must know the gender because there are
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differences between the productive period of men and
women.

Table 2 shows that male respondents are 90 percent,
while female respondents are 10 percent. This shows that
in Banyuasin Regency the majority of farmers are men
because in general those who own agricultural land are
men as the head of the family while women usually only
help or become workers in the farming process.

Table 2. Distribution of Respondents by Gender

‘ Gender Respondent %
Male 90 90
Female 10 10
Total 100 100

Source: Data processed, 2020

Looking at the research data in Table 3 and based
on the calculation of HOK, it means that the need for
labor depends on the area of land owned or in other words
the number of multiples of land area owned shows the
number of multiples of the number of workers needed.

Table 3. Distribution of Respondents by Land

Ownership
‘ Hectarage Respondent %
2 34 34
31 31
4 18 18
5 10 10
6 7 7
Total 100 100

Source: Data processed, 2020

The productivity of smallholder rubber farmers also
depends on the level of education of farmers. More and
more farmers themselves, especially in accepting and
understanding changes from the latest agricultural
technology. Based on the results of the research
conducted, it is known (Table 4). The research data in
table 4 shows that the majority of farmers have less
education than high school.

Farmer education will be a reflection of the ability
to use technology effectively including the ability to
choose the right technology to be able to produce optimal
results. In this study, the technology in question is
agricultural technology in the form of fertilizers and
chemical drugs used by farmers in caring for their plants
so that they can grow healthy and productive.
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Table 4. Distribution of Respondents by Education

Education Respondent %
Level
No school 9 9
Primary 26 26
School
Junior  High 28 28
School
Senior High
School 33 33
Above
Senior
High 4 4
School
Total 100 100

Source: Data processed, 2020

Table 5 shows the amount of use of fertilizers,
pesticides, superior seeds and so on in million rupiah.
Based on Table 5, it is known that the use of technology
in the form of fertilizers, pesticides, superior seeds and so
on varies from 4,000,000 more than 6,000,000 million
IDR. The majority of farmers use technology with the
rupiah spent ranging from IDR 3,000,001 to IDR
4,000,000 i.e., 20 percent and IDR 4,000,001 to IDR
5,000,000 also 20 percent.

Table 5. Distribution of Respondents Who Allocate
Technology Budget

Technology
(IDR)
< 1,000,000 8 8
1,000,001-2,000,000 12 12
2,000,001-3,000,000 15 12
3,000,001-4,000,000 20 20
4,000,001-5,000,000 20 20
5,000,001-6,000,000 13 13
> 6,000,000 gl 1
Total 100 100

Source: Data processed, 2020

Farming experience is a real event experienced by
farmers by learning from experience that someone will
be able to do work faster and better when compared to
those who are less experienced so that the output
produced will be more and as compensation the income
earned is greater. Farming experience is the length of
time in working as a farmer expressed in how many years
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he has been a rubber farmer. Based on Table 6, of the 100
respondents studied, the majority (25%) of rubber
farmers have 21-25 years of experience.

Table 6. Distribution of Respondents According to
Farmer Experience

Technology Respon- %
dent

6-10 8 8
11-15 12 12
16— 20 12 12
21-25 25 25
26-30 16 16
31-35 13 13
36-40 1 1
>40 3
Total 100 100

Source: Data processed, 2020

Another variable studied in this study is training
where it is believed that the productivity of smallholder
rubber farmers is strengthened by the training that is
followed. The training is of course intended so that
farmers can apply technology and can compensate for the
lack of experience of farmers by participating in training
such as training and counseling in dealing with natural
changes, using rubber seeds, technology and
management of rubber plantations.

The training in this research is the entire
participation of farmers in a training or agricultural
extension from related institutions to increase farmers'
production and productivity. In this study, training
became a dummy variable, namely never (0) and had (1)
attended training held by related institutions. Based on
Table 7, it can be seen that 45 percent respondents have
never attended training, while 55 percent respondents
have attended training. Most of the career farmers who
have never attended training, it turns out that they can see
farmers who have or have attended training and learn on
their own to increase latex production, while farmers who
have attended their training share the knowledge gained
from the trainings they have attended to farmers who
have never attended training. participate in training to
teach how to increase latex production and deal with
changing conditions in nature.

Table 7. Distribution of Respondents by Training

Training Respondent % ‘
0 45 45
1 55 55
Total 100 100

Source: Data processed, 2020
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The productivity of Rubber Smallholders in
Banyuasin Regency based on research results ranges
from 1000 kg more than 3000 kg per year (table 8).

Table 8. Distribution of Respondents Based on

Rubber Productivity
Training (kg) Respondent ‘ %
<1000 15 15
1001 - 1500 18 18
15001 - 2000 24 24
2001 - 2500 33 33
25001 - 3000 6 6
>3000 4 4
Total 100 100

Source: Data processed, 2020

Furthermore, multiple linear regression analysis
was performed to determine the effect of the independent
variables on the dependent variable. In this study,
multiple linear regression analysis with various
moderating variables was used to determine the effect of
labor, technology and farming experience on farmer
productivity with training as the moderating variable.

The results of simultaneous tests were carried out to
determine the effect of the variables of labor, technology,
farming experience, training and interaction of labor and
training on productivity variables using the real level (a
= 0.05) and degrees of freedom df = (6-1); (100-6). So
Ftable with (o) = 0.05 ; df (5)(94) is 2.38 and Fcount is
177.219, so it can be concluded that the Fcount value is
177.219 > F-table is 2.39 and the significance value is
0.000 < from = 5 percent or 0.05, then HO rejected and
H1 accepted, this means that the variables of labor,
technology, farming experience, training and interaction
of labor and training simultaneously affect the
productivity of smallholder rubber farmers. This result is
supported by the R Square value of 0.918 or 91.8 percent,
which means that 91.8 percent of the variation in the rise
and fall of farmer productivity is influenced by variations
in the ups and downs of labor, technology, farming
experience, training and labor interaction and training,
while the rest of 8.2 percent is influenced by other
variables that are not included in the research model.

The results of partial testing of the effect of labor on
farmer productivity with a significant level (a = 0.05)
obtained t-table of 1.663 and t-count of 9.321, so it can
be concluded that the tcount value is 9.321 > ttable is
1.663 and the significance value is 0.000 < from =5
percent or 0.05, then HO is rejected and H1 is accepted.
This means that the labor variable (X1) partially has a
positive and significant effect on farmer productivity.
The regression coefficient of the workforce (X1) is 0.545,
which means that if the workforce increases by 1 percent,
the productivity of rubber farmers will increase by 0.545
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percent assuming other independent variables are held
constant.

The more the amount of labor used in the production
process, the more output is produced (Mankiw, et al.,
2013: 46). The results of this study are in line with
research conducted by Ariessi and Utama, (2017)
partially that labor has a positive and significant effect on
farmer productivity. Nyamekye, et al. (2016) who
examined corn productivity showed that labor had a
positive and significant effect on corn yields.

The results of testing the technology variable
partially on the productivity of rubber farmers based on
the real level (o0 = 0.05) obtained ttable of 1.663 and
tcount of 5.120, so it can be concluded that the value of
tcount is 5.120> from ttable of 1.663 and a significance
value of 0.000 < of =5 percent or 0.05, then HO is rejected
and H1 is accepted, this means that the technology
variable (X2) partially has a positive and significant
effect on the productivity of rubber farmers in Banyuasin
Regency. The regression coefficient of technology (X2)
is 0.160, which means that if the technology is increased
by 1 percent, then the productivity of rubber farmers will
increase by 0.160 percent assuming other independent
variables are held constant. In terms of the technology
used, the more modern the technology used, the more
production results achieved in an effective and efficient
time.

If farmers adapt farming technology such as using
superior seeds, using fertilizers and so on to support
production, then this has the opportunity to increase crop
yields more than farmers who do not do the same thing
(Sukartini and Solihin, 2013). The results of this study
are supported by research by Dika and Widanta, (2017)
that technology has a positive and significant effect on
farmer productivity. The results of research by Sjakir, et
al. (2015) shows that the adoption of new agricultural
technology has a positive value and significantly affects
productivity. Other studies that support the positive and
significant influence of technology on productivity is
research by Panji and Budhi (2017).

5. CONCLUSION

Labor, technology, farming experience, training and
interaction between workers and training simultaneously
affect the productivity of rubber farmers in Banyuasin
Regency. Labor, technology and farming experience
partially have a positive and significant effect on the
productivity of rubber farmers, while training partially
has no positive and significant effect on the productivity
of rubber farmers in Banyuasin Regency. Training is a
moderating variable for the effect of labor on the
productivity of rubber farmers.

For rubber farmers in Banyuasin Regency, although
rubber farmers can learn on their own from other farmers,
rubber farmers should be able to follow the training
provided by the government, where this training aims to
provide knowledge about good and correct rubber
cultivation so that later rubber farmers can increase their
knowledge. and skills and increase the productivity of the
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rubber farmers themselves. For the government or
agencies related to the intensity to provide training to
farmers, it should be intensified again so that farmers
understand and know how to care for rubber plants to
grow healthy and well so that the quality of the product
and the amount of production can increase so that
productivity can increase.
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