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ABSTRACT

Indonesian rubber plantations are experiencing a fluctuating productivity trend
due to difficult capital access, which is one of the problems faced by farmers. Agricultural
credit serves as an alternative solution to this issue. Financial credit serves as a solution
to address the capital issues faced by farmers, as the additional capital from credit can be
used to enhance input utilization, thereby optimizing production. This research aims to
analyze the impact of credit use on rubber farming in South Sumatra Province. This
research uses secondary data, specifically the 2014 Agricultural Household Survey data
from the Central Statistics Agency. The respondent farmers totaled 4,924 rubber farmers
in South Sumatra, consisting of 98 farmers who took credit and 4,826 farmers who did
not take credit. South Sumatra was chosen as the research location because it is the
province with the largest natural rubber production in Indonesia. The methods used were
the descriptive method and propensity score matching (PSM) to assess the impact of
credit on rubber farming income. The results showed that the largest expense for rubber
farming in South Sumatra was the labor cost component within the family, indicating
that rubber farming in South Sumatra remains labor-intensive. The allocation of credit
funds that has not yet been accurately targeted in agriculture as a whole is a factor
contributing to the insignificance of credit in increasing farmers' income. Therefore,
there is a need for extension services related to financial literacy so that credit funds can
be optimized in agricultural practices.
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INTRODUCTION

Rubber plants play a significant role in the economy of more than 70% of
plantation farming households, where rubber farming is the main livelihood.
Indonesia's natural rubber production is the largest in the world after Thailand,
amounting to 3.63 million tons in 2018. Indonesia's rubber exports reach 2.4
million tons per year, with 70 percent of these exports going to motor vehicle tire
manufacturers in the United States. According to data from the Center for
Agricultural Data and Information Systems in 2020, Indonesia has the largest
rubber plantation area in the world, covering 3.67 million hectares. In line with
the expansion of the rubber plantation area, the government has increasingly
advocated for enhancing the export activities of raw rubber commodities to
industrial countries that process rubber. This has led to a rise in raw rubber
exports, thereby optimizing the utilization of existing rubber plantation land.
The oligopolistic nature of the rubber market creates favorable preconditions for
Indonesia, providing the country with a significant opportunity to become a
leading player in the global rubber market (Lindung & Jamil, 2018).

South Sumatra is one of the main national rubber producers. From 2012 to
2021, among the four provinces with the largest rubber plantation areas on the
island of Sumatra, South Sumatra has consistently been one of the provinces with
the largest rubber plantation areas and production volumes, even for Indonesia
as awhole. In 2017, South Sumatra's rubber production reached 1.03 million tons,
increased to 1.04 million tons in 2018, decreased to 944.1 thousand tons in 2019,
dropped further to 804.7 thousand tons in 2020, and then by 2021 it had
decreased to 870 thousand tons, according to data from the Directorate of
Plantations of the Ministry of Agriculture, in 2022.

As the center of rubber production with the highest output in Indonesia,
South Sumatra Province plays a crucial role in the sustainability of rubber
farming. However, when viewed from its productivity, rubber farming in South
Sumatra has experienced a fluctuating trend, even tending to decline from 2012
to 2021. This decline can occur due to various obstacles faced by farmers, one of
which is insufficient capital. The issues surrounding the availability of capital for
farming lead to a lack of funds for purchasing production inputs, as there is a
need for significant financing to meet the input requirements of rubber farming,
such as seeds, fertilizers, pesticides, and labor.
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Figure 1.
South Sumatra rubber plantation productivity 2012-2021 (Kg per hectare)
Source : BPS (2022)

According to data from the Directorate General of Plantations (Ditjenbun)
in 2022 ,the rubber plantations in South Sumatra are dominated by smallholder
plantations, which account for 25% of the total area of rubber plantations in
Indonesia. Therefore, smallholder plantations in South Sumatra make a
significant contribution to the total production and productivity of national
rubber. However, in terms of production, it is still dominated by private and
state-owned plantations due to factors such as the increasing area of aging
rubber plantations and the lack of replanting efforts. The economic lifespan of
rubber plants reaches 25 years based on the conventional exploitation system
(Agustina & Herlinawati ,2017; Riswani et al, 2020). After this age, the
productivity of rubber plants declines, necessitating rejuvenation. However, the
South Sumatra Plantation Office has recorded that at least 520,000 hectares out
of the total 1.3 million hectares of rubber plantations in South Sumatra need to
be rejuvenated because the plants are already 25 years old, and replanting aging
rubber trees requires significant costs.

The decline in rubber productivity in South Sumatra is also attributed to
one of the influencing factors, namely the low utilization of certified seedlings
that produce high latex, as well as the occurrence of leaf fall disease caused by
fungi. Higher costs are required to plant and maintain certified seedlings
compared to ordinary seeds (Iskandar 2011; ; Sari et al, 2022; Dona et al, 2023),
certified seedlings in rubber plantations do have higher productivity, however,
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they require significant costs for purchasing and maintaining superior clones,
while farmers have limited access to financing. Therefore, the financing methods
directly related to the level of output obtained by farmers will also affect their
income.

To increase farmers' income, productivity must be enhanced through the
adoption of technology or optimization of inputs, however, this inevitably
requires significant costs. According to Saputra (2022), capital has a significant
relationship with income, the availability of sufficient capital in financial
investments will enhance the efficiency of rubber farming enterprises. Capital is
also crucial in supporting the increase in production and the standard of living
of farmers, both in the provision of new technologies and production inputs
(Suhaiza, 2022; Ernanda et al, 2019). Since rubber production in South Sumatra
Province accounts for 21% of national production, this indicates that South
Sumatra plays an important role in the sustainability of rubber plantation
farming, which is one of Indonesia's leading commodities. However, rubber
farmers still experience economic disparities. According to Mawardati (2015)
The size of the amount of capital owned by farmers will affect the
income they receive. Low capital also acts as a hindrance for rubber farmers to
adopt technology. According to Puspitasari (2019), there still exists a disparity in
rubber farmer income, many rubber farmers remain below the poverty line and
have low levels of well-being. As a result of insufficient funding, intensive care
for rubber plants cannot be carried out. Farmers are unable to purchase inputs
such as pesticides and fertilizers, thereby significantly impacting production
outcomes due to pest and disease attacks.

As an effort to increase farmers' income and improve the socio-economic
conditions of Indonesian rubber farmers, financing rubber farming through
credit has become one possible solution. According to Arja & Supijatno (2018),
farmers face difficulties in obtaining capital for their farming activities, and
capital determines how far farmers can sustain their operations. The use of credit
for financing is intended to address the issues faced by farmers in optimizing
input utilization. By optimizing the inputs used, it can shift the efficiency of
rubber farming in South Sumatra to a higher level. If farmers have sufficient
capital, replanting and renewing rubber trees can be carried out, leading to
increased productivity. Capital constraints can be addressed through
agricultural credit, however, access to financing is also a determining factor, as
farmers' access significantly influences their income (Paloma et al.,, 2020).
Additionally, farmers can purchase fertilizers and pesticides to provide intensive
care for the rubber plants. Based on the above problem statement, the objectives
of this research are: 1) To analyze the cost structure of rubber farming with and
without credit in South Sumatra. 2) To analyze the impact of credit use on the
income of rubber farming in South Sumatra.
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RESEARCH METHOD

The data used for this research was secondary data from the 2013
Agricultural Census and the 2014 Plantation Farming Household Survey on
rubber plantations conducted by the Central Statistics Agency (BPS) in South
Sumatra Province. The data in this study remain relevant for analyzing the
impact of credit programs on rubber farming income. Historical data can still be
used in cross-sectional analyses as long as there are no significant changes in the
main variables being analyzed and if the data still reflects the characteristics of
the population or phenomenon at that time. According to BPS Publication (2022),
changes in production volume and market conditions, as well as the underlying
structure of rubber agriculture in Indonesia including the dominance of
smallholder plantations and agronomic challenges remain relatively unchanged.
This data is still relevant for analyzing long-term patterns and trends in the
rubber plantation sector.

The total number of respondents in this study was 4,924, consisting of 4,826
farmers who did not take credit and 98 farmers who took credit. The data
analysis in this research was conducted both quantitatively and qualitatively.
Qualitative analysis used the descriptive method, while quantitative analysis
employed the residual value method and propensity score matching (PSM). The
PSM method is used to address the selection bias present in the research data, as
the income of rubber farming in South Sumatra is influenced by factors beyond
whether farmers take credit or not. By using the PSM method, the comparison of
income between farmers who receive credit and those who do not will be more
valid. PSM allows researchers to match farmers with similar characteristics from
both groups, thereby reducing the influence of other variables that may affect
income The descriptive method was used to describe the general characteristics
of farmers with and without credit.

Analysis of Farming Costs

The cost concept in this study includes cash costs and non-cash costs
(imputed costs), categorized into fixed and variable costs. Cash costs are the
expenses directly or cash-financing the farming processes carried out by the
farmers, while non-cash or imputed costs refer to resources used but not directly
paid in cash (Hernanto, 2018). Cash costs in rubber farming include expenses for
fertilizers, pesticides, levies, taxes, interest, land (rent), hired labor, equipment
rental, fuel, and transportation. Imputed costs encompass family labor,
depreciation costs, land rent (own land), and farming equipment rental (own
equipment). The total cost of rubber farming is estimated as follows:

TC= BT + BD

Note: TC is Total cost of rubber farming (IDR); BT is Cash costs of rubber farming
(IDR); and BD is Imputed costs of rubber farming (IDR)
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Farm Income Analysis

Revenue, also referred to as gross income, comes from the sales of products
and has not yet been deducted from the costs incurred. According to Soekartawi,
revenue is defined as the product, the quantity produced, and the selling price
of the product. Total revenue consists of components from cash revenue and
non-cash or imputed revenue. The systematic representation of farm income can
be written as follows (Soekartawi (1995); and Sukiyono, et al (2024):

TR = Y.Py

Note: TR is Total revenue from rubber farming (IDR); Y is Quantity of dried
rubber production (kg); and Py is Selling price of rubber harvest (IDR)

Farm Income Analysis

Farm income is the remuneration received by farmers as business capital
owners, laborers, and managers. The remuneration received by a production
factor can be calculated using the residual value method (McConnell and Dillon
1997). The residual value method calculates the remaining production value after
paying for other production factors. The components of farm income
measurement using the residual value method are gross farm income, total farm
expenses, net farm income, and net farm earnings.

Propensity Score Matching (PSM)

The impact of credit on the income of rubber farming in South Sumatra is
analyzed using the Propensity Score Matching (PSM) method. To estimate the
impact of credit, the following equation is used:

YiispO + BiXi + ¢

Note: Yi is Outcome whose impact is being assessed; [0 is Intercept (constant);
pi...Bn is Regression coefficients for each variable; Xi...Xn is Independent
variables; and ¢ is Error term

The PSM method is a technique that can reduce bias caused by potential
confounding, which usually poses problems in decision-making in observational
research. PSM allows researchers to match farmers with similar characteristics
from both groups, thereby reducing the influence of other variables that might
influence income. The PSM method divides variables into two categories:
treatment variables (credit farmers) and control variables (farmers without
credit). In the PSM method, several steps need to be followed. The first step is to
divide the research data into treatment and control groups. The second step is to
choose a matching algorithm, which involves comparing the control group with
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the treatment group based on their propensity scores using the Nearest Neighbor
Matching (NNM) method, NNM method possesses several advantages over
other matching methods, including its simple procedure and ease of
interpretation, as well as requiring significantly less computational time
compared to more complex matching techniques such as optimal matching or
kernel matching. These benefits make it particularly advantageous in large-scale
datasets. The third step is to check for overlap and common support by
examining the distribution between the two groups being compared. The fourth
step is to assess the quality of the matching, aiming to compare the initial state
with the state after matching has been performed.

RESULT AND DISCUSSION

Farmer Characteristics

The respondents in this study have diverse characteristics, including age,
gender, education level, land area owned, use of certified seeds, credit use,
extension participation, cooperative membership, and partnerships. In South
Sumatra, rubber farmers are predominantly male, aged between 36 and 55 years,
with an average education level of elementary school graduation, education is
one of the supporting factors for the success of farmers in carrying out their
farming business, as the level of education greatly influences the ability of
farmers to act and make decisions, such as absorbing innovations in managing
their farming business (Arifin et al., 2012; Ivana et al., 2015; Badrudin et al., 2015).
Most of the land used is owned by the farmers themselves, with an average land
area ranging from 0.5 to 0.99 hectares, According to Sasmi et al. (2023), farmers'
landholdings are limited, with an average of 1.56 hectares per household. The
average number of household members among the respondent farmers is
between 1 and 4 people. The majority of respondents are not members of farmer
groups, do not belong to cooperatives, do not participate in extension services,
do not engage in partnerships, and use non-certified seeds, the data from rubber
farmers in South Sumatra shows that very few farmers use certified seeds. The
low level of use of certified seedlings and seeds is due to the community's high
trust in local seeds without ever calculating the actual level of production results
achieved.

Rubber farmers with and without credit in South Sumatra are
predominantly within the age range of 36-55 years, which is considered a
productive age, with the youngest being 18 years old, an age deemed adequate
for work. Among the respondents in the study, the majority of both credit and
non-credit rubber farmers are not members of farmer groups. However, a higher
percentage of credit farmers are members of farmer groups (24.49%) compared
to farmers without credit (12.85%). The role of farmers' groups is crucial in
providing inputs, information, and revitalizing food storage for farmers
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(Priyono et al., 2014; Muis et al., 2022; Sriati & Santri 2023). Similarly, regarding
extension participation and cooperative membership, most farmers are not
involved in these programs. Nevertheless, the percentage of credit farmers
involved in cooperatives (12.24%) and participating in extension programs
(16.33%) is higher compared to farmers without credit, who are members of
cooperatives (3.11%) and participate in extension services (5.16%). According to
Munara (2021), the role of cooperatives in farming, particularly in providing
inputs and production facilities such as fertilizers, pesticides, seeds, and others,
has a significant impact on farmers' income. Cooperatives play a major role in
efforts to improve farmers' welfare and according to Tanjung et al. (2020),
extension services serve as a guide and an agent for the dissemination of
information and technology to farmers.

Production Factors in Rubber Farming
Seeds

There is a difference between farmers who take credit and those who do
not in the wuse of production factors, specifically seedlings, in their
agricultural activities. For credit farmers, 51.23% of the average total seeds used
come from purchases, while the remaining seeds are not purchased. In contrast,
for farmers without credit, 67.55% or the majority of the seeds used are not
purchased. The application of superior seeds affects both production and farmer
income and significantly affects productivity levels and pest management in
crops (Wati, 2022). Rubber farmers in Indonesia, particularly in South Sumatra,
experience a decrease in demand for superior rubber seedlings when rubber
prices decline. However, when rubber prices increase, farmers' interest in
purchasing seedlings also rises. According to Syarifa et al. (2016), farmers' ability
to purchase quality seedlings is often influenced by their economic conditions,
and credit enhances the economy by providing additional capital. When farmers
have access to credit, they are better able to buy high-quality seedlings to
improve the productivity of their farms.

Productivity is also influenced by the type of seedlings used, according
to Raditya et al. (2015), in terms of the type of seedlings used, both in terms of
productivity and income, farmers who use certified seedlings have higher crop
productivity and income compared to those who do not use certified seedlings.
However, despite this, the data from rubber farmers in South Sumatra shows
that very few farmers use certified seeds. The low level of use of certified
seedlings and seeds is due to the community's high trust in local seeds without
ever calculating the actual level of production results achieved.

Fertilizer

Fertilizer is one of the production factors that determines the yield of
rubber production, the amount of rubber fertilizer affects the acquisition of
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rubber production (Setyawan et al., 2016). Fertilizers can enhance productivity,
improve product quality, and extend the economic lifespan of rubber plants. The
presence of nitrogen, phosphorus, and potassium is essential for optimal growth.
A deficiency in these nutrients can lead to stunted growth and reduced latex
yields. For both credit and non-credit farmers, the most commonly used fertilizer
is urea, with an application rate of 188.23 kg per hectare for credit farmers and
147.72 kg per hectare for farmers without credit. According to Suharyon (2021)
credit helps rubber farmers obtain more fertilizers to enhance productivity, it
enables farmers to overcome liquidity constraints, allowing them to purchase the
necessary fertilizers.

The second most frequently used fertilizer varies between the two
groups: farmers without credit use NPK fertilizer at 56.18 kg per hectare, while
credit farmers use KCL fertilizer at 73.24 kg per hectare. KCI fertilizer can
optimize production and improve the quality of latex production by enhancing
the formation of plant cell wall structures, due to its high potassium content
(Nurhalim, 2020). KCl fertilizer is generally more expensive per kilogram
compared to NPK fertilizer due to its more specific content. The least used
fertilizer for both credit and non-credit farmers is ZA. farmers without credit use
an average of 3.35 kg per hectare, whereas credit farmers do not use ZA fertilizer
at all. According to the research by Andrijanto et al. (2015), the results of the
rubber plants fertilized and those not fertilized showed a significant difference.
The observation indicated that the yield of the rubber plants fertilized was higher
than those not fertilized.

Pesticides and Other Production Factors

In South Sumatra, both credit and non-credit rubber farmers spend more
on liquid pesticides compared to solid pesticides. Based on the research by Arsi
et al. (2022), the appropriate use of pesticides and fertilizers can enhance the
resilience of rubber plants against diseases and pests. farmers without credit
allocate 1.07% of their total costs to liquid pesticides and only 0.03% to solid
pesticides. For credit farmers, the expenditure on liquid pesticides is as much as
4.20% of their total costs, while solid pesticides contribute just 0.02%. Rubber
farmers with access to credit tend to use more liquid pesticides compared to
those without access to credit, due to the availability of funds. Liquid pesticides
are easier to apply, provide broader pest control, and deliver quicker results
compared to solid pesticides. Thus, the total cost for pesticide use is 4.22% for
credit farmers and 1.10% for farmers without credit. Additionally, credit farmers
have higher depreciation costs compared to non-credit farmers.
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Cost Structure of Rubber Farming in South Sumatra

The cost structure allows farmers to examine how financial resources are
allocated in agricultural enterprises. Cost structure juga mencerminkan tingkat
adopsi tenologi pertanian yang dilakukan oleh petani (Voiku & Varlamov, 2019).
For that reason, it is necessary to consider the allocation of capital and finances
in the cost structure of agricultural activities to maximize farmers' income, as this
is crucial because the cultivation of certain commodities depends on the
agricultural income generated by farmers (Ulma et al., 2023; Sriyoto & Sumantri.,
2016; Sureshkumar et al. 2014). In this study, costs are classified into cash costs,
which are the expenses paid by farmers in the farming process, and non-cash
costs. The total cost is the sum of cash and non-cash costs. The cash cost incurred
by farmers without credit is 17.56% of the total cost, amounting to IDR 3,938,172
per hectare per year, with the largest component being fuel costs totaling IDR
1,210,409 or 5.30% of the total cost. In contrast, the cash cost for credit farmers is
33.15% of the total cost, amounting to IDR 7,574,684 per hectare per year, with
the largest component being Additional Labor Costs (TKLK) totaling IDR
2,352,181 or 10.29% of the total cost (Table 1). Credit farmers spend more on
fertilizers and pesticides compared to farmers without credit. The unpredictable
price fluctuations in traditional markets cause farmers to receive relatively low
prices, resulting in agricultural production income that is not yet sufficient for
economic development. Therefore, a well-planned strategy is required, taking
into account the components of the agricultural cost structure (Romdhon, 2015).

In Table 1, it can also be observed that the non-cash costs for farmers
without credit are higher compared to credit farmers, amounting to IDR
18,486,087 (80.90% of the total costs), while for credit farmers, the non-cash costs
are IDR 13,678,599 (59.86% of the total costs). The largest component for both
credit and non-credit farmers is the cost of family labor (TKDK). Credit farmers
spend IDR 7,574,684 (33.82% of the total costs) on family labor (TKDK), whereas
farmers without credit spend IDR 11,650,398 (50.98% of the total costs) on family
labor (TKDK).

According to the research by Lay et al. (2018), the total non-cash costs
incurred by farmers are greater than the cash costs due to the component of labor
costs within the family. In terms of total costs incurred, farmers without credit
have a higher value at IDR 22,851,579, compared to credit farmers at IDR
22,766,343. From the cost structure, it can be observed that the rubber farming in
South Sumatra still exhibits labor-intensive characteristics and lacks capital
intensity. Therefore, there is a need for development from inputs to technology
to enhance production and income. Because capital determines how far farmers
can sustain in agriculture and income is a measure of the farmers' well-being.
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Table1.  Cost Structure of Rubber Farming in South Sumatra

Without Credit With Credit

Cost Component Value IDR) (%) _ Value IDR) (%)

Cash Costs

Fixed Costs
Land Rent 136,946 0.61 - -
Equipment Rental 8,526 0.04 966 0.01
Interest - - 1,817,501 8.11
Tax 143,248 0.64 126,737 0.57
Levies 60,511 0.27 124,659 0.56
Fuel 1,244,657 5.55 1,210,409 5.40
Transportation 563,542 251 631,682 2.82

Variable Costs
Seeds 38,995 0.17 8,311 0.04
Fertilizer 299,894 1.34 355,270 1.58
Pesticides 245,786 1.10 946,968 422
Family Labor(TKLK) 1,196,066 5.33 2,352,182 10.49

Total Cash Costs 3,938,172 17.56 7,574,358 33.78

Non-Cash Costs
Fixed Costs

Land (Own) 5,538,999 24.70 4,253,845 18.97

Equipment (Own) 649,092 2.89 822,387 3.67

Depreciation 628,867 2.80 864,157 3.85
Variable Costs

Seeds 18,732 0.08 8,731 0.04

Family Labor (TKDK) 11,650,398 51.95 8,729,479 38.93
Total Non-Cash Costs 18,486,087 82.44 14,678,599 65.46
Total Costs 22,851,259 100.00 22,470,957  100.00

Rubber Farming Revenue in South Sumatra

The average revenue for credit rubber farmers is IDR 30,449,853 per
hectare per year, which is not significantly different from farmers without credit,
who average IDR 30,384,890 per hectare per year. Farm production with
adequate production factors and strong capitalization will be higher and have
implications for their income (Manalu et al., 2018; Yasminta, 2023; Daini et al.,
2020; Fadhla, 2017). Farmers who utilize financial credit tend to have better
access to necessary inputs, including fertilizers and agricultural tools, which can
enhance the quality and quantity of rubber yields. This provides an advantage
in marketing, as high-quality rubber tends to attract higher prices (Aini &
Rusdiayana, 2017). However, challenges remain regarding the optimal
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utilization of the provided credit. Production levels are also similar between
credit and non-credit farmers, with a slight average difference of only 21 kg more
for credit farmers per hectare per year, as shown in Table 2. This similarity is
partly due to the higher use of fertilizers and pesticides by credit farmers.

Table2.  Structure of Rubber Farming Revenue in South Sumatra
Revenue Component Without Credit With Credit
Mean St. Dev Mean St. Dev
Production (Kg) 3,955.24 2,694.31 3,971.17 2,329.51
Rubber Price (IDR) 7,682 1.90 7,668 2.01
Cash Revenue (IDR) 30,022,974  21,563.50 30,079,950  19,733.34
Non-Cash Revenue (IDR) 361,917 3,392.87 369,904 1,638.82
Total Revenue (IDR) 30,384,800  21,422.46 30,449,853  19,887.60

Rubber Farming Income in South Sumatra

The measures used to calculate the income of rubber farmers in South
Sumatra in this study are gross farm income, cash income, net farm income, and
net farm earnings. Farm income is highly dependent on the level of receipts and
expenses incurred during the farming period (Wijaya et al., 2012; Hasriati et al.
2019) and according to Aulina et al. (2021), farm income, which serves as a
measure of farmers' well-being, experiences fluctuating conditions due to
changing market prices. Table 3 present the income components of rubber

farming.
Table 3.  Rubber Farming Income Measures in South Sumatra
Income Without Credit With Credit
Components Mean (IDR) St. Dev Mean (IDR) St. Dev

Cash Expense 3,938,172 6,006.30 7,574,358 8,010.54
Non-Cash Expense 18,486,087  16,210.24 14,678,599 7,923.03
Total Expense 22,851,259  17,468.05 22,765,284 14,078.46
Farm Expense 10,773,861 9,839.44 10,706,304 7,002.29
Gross Farm Income 30,384,800  21,422.46 30,449,853 19,887.60
Cash Income 26,446,719  19,876.22 22,875,169 18,438.63
Net Farm Income 19,611,029  17,877.73 19,743,456 18,645.08
Net Farm Earning 19,611,029  17,877.73 18,064,070 18,098.32

As presented in Table 3, the average gross farm income for credit farmers
is higher, amounting to IDR 30,449,853, while for farmers without credit it is IDR
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30,384,890, as shown in Table 3. The average cash expenses for credit farmers are
higher than for farmers without credit, so the cash income for farmers without
credit is higher due to the relatively small difference in gross farm income
between credit and non-credit farmers. For net farm income, credit farmers have
a higher value compared to farmers without credit, amounting to IDR 19,743,456
for credit farmers and IDR 19,611,029 for farmers without credit. This value is
derived from net farm income minus farm expenses. However, the average net
farm earnings for credit farmers are lower than for farmers without credit due to
the interest burden that must be paid. As a result, the average net farm earnings
for credit farmers amount to IDR 18,064,070.

The Impact of Credit on Rubber Farming Income

The rubber farming income in South Sumatra was analyzed using
Propensity Score Matching (PSM). The analysis results shown in Table 4 indicate
that the production of farmers with credit is higher but not significantly different
from that of farmers without credit. Funds obtained from credit can increase
income by enhancing agricultural production. These credit funds are utilized to
meet the input needs of agricultural enterprises, such as labor, the use of
agricultural tools, and all necessities in the agricultural process (Rumiati et al.,
2024; Darus & Kurniati, 2018; Rozci & Laily, 2023). However, in reality, credit
obtained by rubber farmers is often not utilized optimally for agricultural
activities, including the purchase of fertilizers, pesticides, or other productive
investments. The credit funds received by farmers are often allocated for
consumptive needs or activities outside the agricultural sector, such as home
renovations, repayment of other debts, or daily necessities. This results in
suboptimal use of credit in enhancing the productivity of rubber farming,.

Table 4.  Differences in Rubber Farming Income in South Sumatra with and
without Credit

. With Without .
Variable Sample Credit Credit Difference  T-test

Unmatched  3,971.171  3,955.238 15.93322 0.06

Production (Kg)
ATT 3,971.171  3,823.774 1473968  0.46
Unmatched 22,766.3  22,851.58 -85.2827  -0.05
Cost (IDR)
ATT 22,766.3  21,596.96 1,169.337  0.56
Unmatched  8,894.828  7,020.54 1,874.288  1.09

I IDR
ncome (IDR) ATT 8,894.828 6,874.701  2,020.127  0.93

After matching using PSM, it was found that the production between
credit and non-credit farmers is not significantly different, resulting in their total
income also not differing much, with only a difference of IDR 2,020,127. The
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increase in average production is also due to the increased use of production
inputs by credit farmers, such as fertilizers, pesticides, and others. In terms of
costs, there is also a difference in the price levels incurred by credit and non-
credit farmers, where the costs incurred by credit farmers are higher than those
of non-credit farmers, with a cost difference of IDR 1,169,340. This difference in
the level of costs incurred is due to the interest burden on the loans that credit
farmers must pay. The non-significant difference between the income of credit
and non-credit farmers is due to the allocation of credit by farmers not being fully
utilized for farming activities. Credit has a positive impact on farmers' income,
however, the effect is quite small and statistically insignificant due to suboptimal
allocation (Feryanto, 2015). This is also related to the dominance of smallholder
farmers in rubber plantations in South Sumatra. Many smallholder farmers still
experience low welfare (Puspitasari, 2019), which leads to credit funds not being
directly used for farming activities but instead allocated for consumption needs,
resulting in suboptimal use of funds for agricultural purposes. Additionally,
barriers such as a lack of understanding among farmers regarding financial
management and insufficient oversight of credit usage often serve as major
factors, highlighting the need for extension services related to the allocation of
agricultural credit funds to ensure optimal use of these funds. According to
Mulyagqin (2013), credit in farming will benefit farmers in terms of capital for
purchasing production inputs if it is also utilized in the entire farming process.

The perception of farmers towards financial credit is quite high because
it can assist with capital during the maintenance of rubber plants; however, there
are still doubts among farmers regarding the procedures and requirements
necessary to obtain credit (Dahlia et al., 2024). Although access to credit allows
farmers to meet input shortages in their farming activities, the procedures for
obtaining such credit can sometimes be challenging for them. A significant
number of farmers refrain from taking out loans because they perceive the
process as overly complicated and rigid. Furthermore, inadequate
comprehension of loan products and related risks further contributes to farmers’
difficulties in accessing formal funding (Wahyuni et al, 2020). With a good
understanding of interest rates, loans, and debt management, farmers can
optimize their working capital and reduce financial burdens. According to
Guampe et al. (2024), financial literacy aids farmers in making more informed
decisions regarding resource management and access to financial services such
as credit and insurance.
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CONCLUSION AND SUGGESTION

Conclusion

Based on the research conducted on the analysis of the income differences

in rubber farming in South Sumatra province between credit and non-credit
farmers, several conclusions were obtained as follows:

1.

In the cost component for both credit and non-credit farmers, the largest
component is family labor costs, indicating that the characteristic of
rubber farming in South Sumatra is labor-intensive farming. There is a
need to focus on the development and dissemination of appropriate
agricultural technologies for small and medium enterprises that are easy
to understand and use without requiring advanced skills.

Credit has a positive impact and benefits rubber farmers in South
Sumatra in terms of production, total income, and revenue. However,
statistically, it has not shown a significant difference. Supervision and
guidance in the allocation of credit within agricultural enterprises must
be enhanced, as it is not uncommon for funds provided through credit
programs to be misallocated, resulting in the failure to achieve the
intended funding targets.

Suggestion

Based on the results of this research, the following suggestions are

provided:

1. Farmers should join cooperatives and establish partnerships with

supporting companies, as these can assist farmers in providing inputs,
capital, and information related to funding.

Extension activities by the government or external parties are very
helpful for farmers in improving their knowledge and understanding
of farming processes, and identifying critical points in farming,
whether in input provision or optimal input allocation, from upstream
to downstream. Therefore, farmers should participate in extension
programs to increase their farming productivity.

Assistance from relevant parties to farmers regarding credit programs
and the use of credit funds is necessary; therefore, these credit
programs can provide maximum benefits for the farming outcomes
achieved by the farmers.

There is a need for training related to financial literacy so that farmers
can effectively plan their agricultural capital, as the largest component
of farming costs is non-cash expenses, particularly family labor costs,
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which are often overlooked. Therefore, extension services and training
on financial management and financial literacy are essential.
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