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INTRODUCTION

The agricultural sector is important for Indonesia (Sugiharti et al., 2020). This fact
is demonstrated by the agricultural sector, which has consistently occupied the top three
sectors and made the largest contribution to the GDP. In addition, the agricultural sector
plays an important role in maintaining economic stability during crises or economic
shocks (Muta’ali, 2019). Not only that, this sector also supplied some of Indonesia’s top
commodities in the world market, namely coffee, palm coconut, cocoa, and natural rubber
(Kementerian Perdagangan, 2022). Natural rubber is an important raw material for the
industrial sector. Approximately 70 percent of the world’s natural rubber production is
used in vehicle tire manufacturing. It is also used to manufacture other items such as

shoe soles, propulsion belts, rubber pipes, cables, insulators, and medical gloves.

According to FAO (2023), Indonesia was the second-largest natural rubber producer,
with a production volume of 3.14 million tons in 2022. In addition, Indonesia was
also the second-largest exporter in 2022, with an export value of US$3.54 billion (UN
Comtrade, 2023). Moreover, not only to Asia, Indonesia also exported its natural rubber
to other continents, namely Africa, Oceania, America, and Europe, with a total of more
than 50 destinations. In 2022, there were eight export-destination countries with an
export value worth more than US$100 million, namely Japan, the United States, China,
India, South Korea, Turkey, Brazil, and Canada.

Despite the fluctuation, the export volume of Indonesia’s natural rubber has increased
since 2000 to reach its peak in 2017, which is 2.99 million tons. However, there was a
significant decrease in 2018-2022, around 954 thousand tons, or 31.94 percent. Similar
to Indonesia, other natural rubber exporters, such as Thailand, decreased by 10.47 percent.
However, the other three countries, Malaysia, Vietnam, and Coéte d’Ivoire, had a successive
increase of 0.98 percent, 31.72 percent, and 116.32 percent. The fall in export performance
since 2018 is also visible in seven of the eight most prominent importers of Indonesian
natural rubber. The only country that experienced growth in Indonesian natural rubber
export contribution was Japan, with an increase of 3.5 percentage points. Meanwhile, the
most significant export contribution drop was in India, which reached 38.7 percentage points
from the original 60.9 percent in 2017 to 22.2 percent by 2022. (UN Comtrade, 2023).

The decline in natural rubber exports would have a negative impact on Indonesia.
For the government, the decline in natural rubber exports will lead to a decrease in
foreign exchange and national income and hamper the Ministry of Agriculture’s target
of exporting agricultural commodities worth 1,200 trillion rupiahs by 2024 (Direktorat
Jenderal Perkebunan, 2023). Besides, this decline will also have an impact on society.
This condition is because the decline in demand for Indonesian natural rubber will lead
to a decline in economic activity in plantations and the natural rubber industry, so the
company will reduce the labor force to reduce the cost of production. This reduction

in the workforce will lead to unemployment and poverty.

Based on the explanation, it can be shown that there is a problem in the performance

of Indonesia’s natural rubber exports, i.e., the continuous decline in the volume of exports
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in 2018-2022, with the greatest decline compared to other exporting countries, and
the decrease in the contribution of Indonesia’s natural rubber exports to the eight main
destination countries in the same period. Hence, this research is interested in analyzing
the competitiveness of Indonesia’s natural rubber in the eight main destination countries
and the factors affecting the export volume of Indonesias natural rubber. The researchers
expect the results to provide contributions and implications for future regulation and

policy related to improving the performance of Indonesia’s natural rubber exports.

Competitiveness describes the ability of a country to generate more wealth for
its people than any other country on the world market (Aiginger et al., 2013; Durand
et al., 1992; Salvatore, 2019). An export commodity is competitive if it can enter and
compete in foreign markets (Tambunan, 2013). Competitiveness is closely related to the
concepts of comparative advantage and competitive advantage. The concept of comparative
advantage states that countries should specialize in commodities with the smallest absolute
weakness to compete in the global market (Salvatore, 2019). Meanwhile, the concept
of competitive advantage states that an industry’s global competitiveness is determined
by production factors, demand conditions, supporting industries, and company strategy,
structure, and competition (Porter, 1998). Several methods have been used to analyze
export competitiveness, e.g. revealed comparative advantage (RCA) index (Jiang & Lin,
2020; Matkovski et al., 2019; Nagy & Jdmbor, 2019; Rossato et al., 2018), export
product dynamics (EPD) (Azahari et al., 2021; Immanuel et al,, 2019; Prasetyani et
al., 2020; Pratama et al., 2020), and x-model potential exports (Destiarni et al., 2021;
Fikri Aldi Dwi Putro & Nia Kurniawati Hidayat, 2023; Akbar & Widyastutik, 2022;
Nurhayati et al., 2018)

Trade occurs when demand and supply interact. Demand represents the customer,
whereas supply represents the provider of products and services. The quantity of demand
for a commodity is negatively correlated with its price. On the contrary, the quantity of
supply for a commodity is positively correlated with its price (Mankiw, 2019). Related
research indicates a discrepancy in the link between exports and commodity prices. An
increase in commodity prices had both positive (Kitano, 2022; Akbar & Widyastutik,
2022; Oktora & Firdani, 2019) and negative effect on exports (Rodrigue & Tan, 2019;
Tiyastuti et al., 2023).

Production is the action of converting input into output. It is one factor that can
influence the supply of a commodity. When total production declines, so does supply.
According to Salvatore (2019), export activity occurs when a country has met its local
demands and has a surplus of production to sell to another country. Thus, production
and exports have a positive relationship. This is supported by related studies undertaken
by Sari, Supriana, and Rahmanta (2021).

Productivity is the ratio of total output to input. This metric indicates the efficiency
of the production process. The efficiency of the production process depends on the quality
of the inputs, which include land, capital, labor, and entrepreneurship. Productivity rises

when overall output rises while the input remains constant. As productivity increases,
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production costs fall while overall production rises. As a result, productivity correlates
positively with exports. Recent studies also showed a positive link between productivity
and exports (Akim & Ngui, 2019; Hidayat et al., 2022; Malikov et al., 2020).

Gross Domestic Product (GDP) is a metric that measures the total added value or
income derived from all goods and services produced in an economy in a specific territory
over a specified period. GDP calculated at constant prices might show the rise in the
quantity of commodities produced over time. The industrial sector’s value added is the
added value generated by industrial sectors or sectors that process raw materials obtained
from the primary sector and the industrial sector itself. Natural rubber is a raw material
in the industrial sector to make a wide range of products. As a result, the value added
by the importing countries to the industrial sector is positively correlated with natural
rubber exports. Although no study has analyzed the causal relationship between these
variables specifically, recent studies showed a positive relationship between exports and
the importer’s GDP (Abdullahi et al., 2022; Phiri et al., 2021; Sugiharti et al., 2020).

METHODS

This study used data from secondary sources, namely UN Comtrade, FAO, and
World Bank. For the competitiveness analysis, the data is compiled in the form of a
time series from 2002 to 2022 and a cross-section covering five main exporters of natural
rubber: Indonesia, Thailand, Coéte d’Ivoire, Malaysia, and Vietnam. For the determinants
analysis, the data is compiled into panel data covering eight major destination countries
of Indonesia’s natural rubber export: Brazil, Canada, China, India, Japan, South Korea,
Turkey, and the United States from 2002 to 2022. Table 1 shows the research variable

description used for panel regression.

Table 1. Variable Definitions

Variable Source Definition
Dependent
Indonesia’s natural UN Comtrade Total volume of natural rubber (HS 4001) exported by

rubber export volume Indonesia to the destination country (kg) each year

Independent
Indonesia’s natural FAO
rubber productivity

The ratio of the total production of natural rubber (kg) to
the area of produced land (m2) each year

Value added of Total value added, in million-dollar units of 2015, generated
importer’s industrial World Bank by the industrial sector (ISIC division 05-43) of a country
sector each year

The ratio of the total value of natural rubber exports (US$)
UN Comtrade to the total export volume of natural Rubber (kg) from
Indonesia to the country of destination each year

Indonesia’s natural
rubber export price

Revealed Comparative Advantage (RCA) is a method for determining a country’s
comparative advantage in specific commodities on the global market or within specific
countries. Balassa (1965) contended that comparative advantage can be proved through

a country’s foreign trade patterns, which reflect relative costs. Vollrath (1991) suggested
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utilizing the RCA index developed by Balassa in his research on evaluating several markers
of comparative advantage. When the RCA index for a commodity exceeds one (RCA
> 1), the exporting country has a comparative advantage in the destination country
market, with a value higher than the global average. Countries with RCA > 1 have a
significant export potential for these items. Equation (1) shows the formula to obtain

the RCA index.

e
m-,/
w;

Where X, is export value of commodity-j to country-z. X, is export value of all commodities

RCA = (1)

to country-z. W, refers to world export value of commodity-j to country-i. W, refers to

world export value of all commodities to country-i

Export Product Dynamics (EPD) is a method used to analyze a country’s
export competitiveness in certain commodities (Destiarni et al., 2021). EPD assesses
a commodity’s market position in the destination country and its performance in terms
of company strength and market attractiveness (Nabi & Luthria, 2002). The results of
the EPD are in the form of a matrix consisting of information regarding the market
share of certain commodities and all export commodities in the destination country.
The X-axis represents the market share of a specific commodity or business strength,
whereas the Y-axis represents the market share of all export commodities or market

attractiveness. Equations (2) and (3) show the formula to obtain those two indicators.

X-axis: Growth in the contribution of certain export commodities (business strength)

T (Xif W,,) x 100%—(X” W..) x 100%
U/t U/t-1
x = )
T
Y-axis: Growth in the market share of products (market attractiveness)
T Xi 0fy — Xi 0 )
= (( /Wi)t x 100% — ( /Wi)t_1 x 100% .

T
Where (xy) is the coordinate of EPD point. X, is export value of commodity-j to
country-z. X, is export value of all commodities to country-i. W, refers to world export
value of commodity-j to country-i. W, refers to world export value of all commodities

to country-i. T represents time periods.

Table 2. EPD Matrix of Market Position

Business Strength (X)

Market attractiveness (Y)

Falling/Stagnant (-) Rising/Dynamic (+)
Rising/Competitive (+) Falling Stars Rising Stars
Falling/Noncompetitive (-) Retreat Lost Opportunity
Source: Nabi & Luthria (2002)
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The x-model potential export products combines the findings of RCA and
EPD analyses. This method categorizes product potential in specific areas based on
the previous two indicators (Kementerian Perdagangan, 2013). This is done to focus
market development on potential countries (Nurhayati et al., 2018). Table 3 displays the
possible x-model results. Trading partner countries that are in the optimistic market group
indicate that the exporting country has a comparative advantage or competitiveness in a
commodity, which is also supported by competitive ability and dynamic export markets.
In contrast, a non-potential market suggests that the exporting country’s commodities

cannot compete with those trading partner countries.

Table 3. X-Model Categorization of Market Development

RCA EPD X-Model

Rising Star Optimistic market

Lost Opportunity Potential market

> Falling Star Potential market
Retreat Less potential market

Rising Star Potential market
Lost Opportunity Less Potential Market
< Falling Star Less potential market
Retreat Not potential market

Source: Nurhayati et al. (2018)

In order to examine the second objective, which was to analyze the factors that
affecting Indonesia’s natural rubber export volume, we used panel regression. Equation

(4) and (5) shows the general model of panel regression used in this study.
InEVyy = a + BInPVy + L,InlIVA; + B3InEP; + uy (4)
Uje = Wi + Vje (5)

Where In refers to natural logarithm, EV_ refers to Indonesia’s natural rubber export
volume to country-; in year-z. PV, refers to Indonesia’s natural rubber productivity in
year-z. IVA_ is the value added of industrial sector in country-i in year-z. EP s the
price of indonesia’s natural rubber export to country-i in year-z. u, is composite error.
u, refers to individual effect. v, is the idiosyncratic error.

There are three possible models that can be applied, namely common effect model
(CEM), fixed effect model (FEM), and random effect model (REM). CEM assumed
that there was no individual effect, while FEM assumed that the individual effect was
fixed. REM assumed that the individual effect was random. To obtain the most suitable
model, we used Chow test to choose between CEM and FEM, Hausman test to choose
between REM and FEM, and BP-LM test to choose between CEM and REM.

Variance-covariance matrix testing is carried out when FEM is selected as the best
model. This test consists of two tests, namely the Lagrange Multiplier (LM) test, which

is used to detect heteroscedasticity and the A-Lagrange Multiplier (A, ) test to detect

LM)
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cross-sectional correlation (Greene, 2012). The results of these two tests will determine
the estimation method used in FEM (see Table 4).

Table 4. FEM estimation method

Heterokedasticity Cross-sectional Correlation Estimation Method
No No Ordinary Least Square (OLS)
Yes No Weighted Least Square (WLS)

Feasible Generalized Least Square (FGLS)/

ves ves Seemingly Unrelated Regression (SUR)

Source: Greene (2012)

When estimating using the OLS technique, there are several assumptions that
must be met to produce a Best Linear Unbiased Estimator (BLUE). These assumptions
are normality, homoscedasticity, nonautocorrelation, and nonmulticollinearity. The
normality assumption requires that residuals spread following a normal distribution with
mean zero and variance . The homoscedasticity assumption requires that the residuals
have a constant variance. The nonautocorrelation assumption requires the absence
of autocorrelation in the residuals. The nonmulticollinearity assumption requires the
absence of a strong correlation between independent variables. These four assumptions
are tested or detected, respectively, with the Jarque-Bera test, LM test, Durbin-Watson
test, and VIF value.

RESULT AND DISCUSSION

In general, Indonesian natural rubber was competitive in eight main destination
countries from 2002 to 2022, with an average RCA of 22.5 (see Figure 1). The
competitiveness of Indonesian natural rubber tends to be stable during this period.
However, since 2020, there has been a significant decline in its competitiveness. In
addition, compared to other exporting countries, RCA Indonesia is generally in second
or third position, competing with Thailand and Céte d’Ivoire, which have experienced

drastic increases since 2007.

Figure 1. RCA of Five Main Natural Rubber Exporters Countries in Main-Destination Countries
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Indonesian natural rubber was generally competitive in Japan in 2002-2022 (see
Figure 2). Indonesia’s competitiveness has increased throughout this period despite a
downward trend in the last two years. Indonesia’s RCA value was first compared to other
exporting countries in 2012-2021. However, in 2022, this position will be replaced by
Cote d’Ivoire. Meanwhile, Indonesia’s competitors’ countries show various competitive
developments in the Japanese market. Thailand, Indonesia’s main competitor, also had
competition in Japan, although it tends to decline yearly. Vietham and Malaysia have
also experienced a decreasing competitiveness trend. The competitiveness of Vietnam’s
natural rubber continued to decline until the RCA was below one (not competitive) in
2011. Malaysia tended to be uncompetitive throughout this period. Unlike the others,
Cote d’Ivoire had high competitiveness in Japan even though it only exported natural
rubber to Japan in 2018 and 2022.

Figure 2. RCA of Five Main Natural Rubber Exporter Countries in
Each Main-Destination Country
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In contrast to the Japanese market, although it still had competitiveness, the value
of Indonesia’s RCA tended to decline from year to year from 2002—to 2022 in the United
States. Also, Indonesia, which always had the highest RCA value until 2012, had to be
replaced by Cote d'Ivoire, which experienced an extraordinary increase in competitiveness
during that period. Meanwhile, the competitiveness of Thailand, Vietnam, and Malaysia
in the United States market also tended to decline, like Indonesia. In China, the
competitiveness of Indonesian natural rubber also experienced a decline even though it
had increased from the beginning of the period until 2010. RCA Indonesia was generally
ranked third. This data shows the serious competition from Indonesian natural rubber
in the Chinese market. Just like Indonesia, Thailand, Vietnam, and Malaysia have also
experienced a decline in competitiveness since the middle of the period. However, Cote
d’Ivoire, which only started exporting natural rubber to China in 2005, experienced a

very large increase in RCA until the end of the period.

The competitiveness of Indonesian natural rubber in the Indian market was stable
from 2002 to 2022, as shown by the RCA value, which was around 15 from 2005 to
2021. However, the competitiveness of Indonesian natural rubber in India will decline
in 2022, putting Indonesia fourth. Meanwhile, the competitiveness of Thailand, Vietnam,
and Malaysia tended to fluctuate with a decline throughout this period. On the other
hand, Coéte d’Ivoire’s competitiveness has tended to increase since 2006, when Cote
d’Ivoire began exporting natural rubber to India.

With an increasing RCA value, Indonesian natural rubber tended to be competitive in
South Korea. However, Indonesia’s RCA value has decreased since 2021. Thailand consistently
outperformed Indonesia during that period by occupying the first position. Even though it
experienced a decline until 2019, Thailand’s RCA continued to increase until the end of the
period. Meanwhile, despite their competitiveness in the South Korean market, Vietnam’s and
Malaysia’s RCA tended to decline yearly. In contrast to other export destination countries,
Cote d’lvoire only exported natural rubber to South Korea in 2016, 2017, and 2021.

From 2002-2022, the five natural rubber exporting countries were competitive in
Turkey. Indonesia’s RCA tended to increase until 2017 and decrease until 2022. Indonesia
had outperformed the other four countries in 2013-2017. Meanwhile, RCA in Thailand,
Vietnam, and Malaysia decreased yearly. In contrast, Cote d’Ivoire’s RCA experienced
fluctuations, with a large increase in 2011 and a drastic decrease the following year. At
the end of the period, Cote d’Ivoire managed to surpass the four ASEAN countries.

Indonesian natural rubber had competitiveness in Brazil despite a decline in
RCA in 2019-2022. Indonesia had outperformed other countries in 2009-2011. In
contrast to Indonesia, the other three ASEAN countries tended to experience a decline
in competitiveness over time. Meanwhile, Coéte d’Ivoire began exporting natural rubber
in 2003. Since that year, Cdte d’Ivoire’s natural rubber competitiveness continued to
increase until 2013. Even though it fell in 2013-2019, Coéte d’'Ivoire continued to have
the highest RCA until the end of the period.

From 2002-2022, Indonesian natural rubber had competitiveness in Canada, with
stable RCA. Since 2002, Indonesia has always been at the top, with the highest RCA
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compared to other exporting countries. However, at the end of the period, Indonesia
experienced a decline until it was in second place in 2022. Meanwhile, Canada’s other
four countries tended to be competitive, even with varying RCA changes. Like Indonesia,
Thailand’s RCA tended to be stable. However, Vietnam’s and Malaysia’s RCA tended to
decline during this period. In contrast to the others, Cote d’Ivoire experienced enormous
RCA changes throughout this period. In 2002-2011, Céte d’Ivoire’s RCA declined sharply
and then rose drastically in 2012-2022.

Figure 3. Market Position of Indonesian Natural Rubber in Main-Destination Countries
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Figure 3 shows that the position of Indonesian natural rubber in the Canadian,
Turkish, and Indian markets is in a rising star position. This position shows that Indonesia’s
natural rubber market share tends to increase, which is accompanied by an increase in the
total market share of Indonesia’s exports. India’s higher position compared to Turkey and
Canada indicates that the attractiveness of the Indian market for Indonesian commodities
is greater or more competitive. Meanwhile, the positions of India and Turkey, which are
further to the right compared to Canada, indicate that the strength of the Indonesian

natural rubber commodity business in these two countries is stronger or more dynamic.

Meanwhile, the position of Indonesian natural rubber in Brazil, the United States,
and China is in a falling star position. This position indicates that Indonesia’s natural
rubber market share tends to decline but is accompanied by an increase in Indonesia’s
total export market share. China’s higher position compared to the other two countries
shows that the attractiveness of the Chinese market is higher, or it could be said that
the Chinese market is more competitive than others. Chinas position, which is further
to the left, shows that the strength of Indonesia’s natural rubber business in China is
weaker or stagnant compared to Brazil and America.

The Indonesian natural rubber market position in Korea and Japan is in a lost
opportunity position. This condition indicates that Indonesia’s natural rubber market share
tends to increase but is not followed by an increase in Indonesias total export market

share. South Korea’s lower position compared to Japan indicates that the attractiveness of
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the Indonesian commodity market in Japan is lower or less competitive. Japan’s position,
which is far to the right of South Korea, shows that the strength of Indonesia’s natural

rubber business is stronger or more dynamic.

Table 5. Market Development Potential for Indonesia’s Natural Rubber In
Main-Destination Countries

Country Avg. RCA EPD Market Development
Japan 13.434 Lost Opportunity Potential Market
United States 80.241 Falling Star Potential Market
China 10.115 Falling Star Potential Market
India 10.330 Rising Star Optimistic Market
South Korea 14.165 Lost Opportunity Potential Market
Turkey 55.783 Rising Star Optimistic Market
Brazil 56.331 Falling Star Potential Market
Canada 261.152 Rising Star Optimistic Market

Table 5 shows the potential for developing the Indonesian natural rubber market
in India, Turkey, and optimistic Canada. The optimistic market shows that Indonesian
rubber has a comparative advantage or competitiveness in natural rubber commodities,
which is accompanied by competitive ability and dynamic export markets. Meanwhile,
Indonesian natural rubber in the markets of Japan, the United States, China, South Korea,
and Brazil has potential market development. This condition indicates that Indonesian
natural rubber has strong competitiveness in that country even though it is experiencing
a decline in export market share (lost opportunity) or natural rubber market share (falling
star). Thus, Indonesian natural rubber is still promising and worthy of development in

the eight main destination countries.

Table 7. Model Selection

Test Statistic df Crit. Value p-value Decision Conclusion
Chow 12.306 7,157 2.068 0.000 Reject H, FEM
Hausman 7.949 3 7.815 0.047 Reject H, FEM

Based on the results shown in Table 7, FEM was chosen as the best model. The
p-value obtained for the Chow test is lower than the significance level (@) used, 5 percent.
Therefore, the right decision is to reject HO. This shows that there are individual effects, so
the FEM is more suitable than the CEM. Next, the Hausman test produces a decision to
reject HO. This shows that individual effects are fixed, so the FEM is better than REM.

Table 8. Variance-Covariance Matrix Testing

Test Statistic df Crit. Value p-value Decision Conclusion
LM 214.774 7 14.067 0.000 Reject H, Heterokedastic
134.068 28 41337 0.000 Reject H Cross-sectional
0 correlation
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Table 8 shows that both the LM test and produce a decision to reject HO (a0 = 0.05).
The test results show the presence of heteroscedasticity and cross-sectional correlation.
Thus, the estimation method that will be used to estimate the regression coefficient is
FGLS-SUR. The Jarque-Bera test result, which was used to test the normality assumption,
concluded that the errors were normally distributed (see Table 9). Furthermore, Table
10 shows that there is no variable with VIF value over ten (VIF > 10). Hence, it can
be concluded that there was no multicollinearity. Therefore, the model has met all the

required assumptions.

Table 9. Normality Test

Test Statistic df Crit. Value p-value Decision Conclusion
Jarque-Bera 5381 2 5.992 0.068 Accept H, Er:;:;;ir?bol:trzg”y

Table 11 shows that the p-value of the F-est is smaller than the significance level
used (o0 = 0.05), so the decision is to reject HO. Thus, at a significance level of 5%, at
least one variable affects the volume of Indonesia’s natural rubber export. Meanwhile, the
t-test results provide information that all independent variables have a p-value smaller
than the significance level used. Thus, the productivity of Indonesian natural rubber,
the importer’s industrial sector value added, and the export price of Indonesian natural
rubber significantly affect the volume of Indonesian rubber exports. The adjusted-R2 value
of 0.982 shows that 98.2 percent of the variation in the export volume of Indonesian

natural rubber as a variable can be described by the independent variable in the model.

Table 10. Variance Inflation Factor

Variable VIF
In(PV) 1.457
In(IVA) 1.219
In(EP) 1.224

In contrast, 1.8 percent of the variation in the dependent variable is explained by

variables outside the model. Equation (6) shows the estimated regression model.

InEV = (—14,541 + [i;) + 0,560InPV* + 1,218InIVA* + 0,251InEP* (6)

Where shows that the variable is significant (p<0.05). p, refers to individual effects (see
Table 12).

Based on the estimation results shown in Table 11, Indonesia’s natural rubber
productivity significantly and positively impacts the export volume of Indonesian natural
rubber at a significance level of 5%. The regression coeflicient value of 0.56 indicates
that when other variables are constant, a 1 percent increase in Indonesian natural rubber
productivity will increase the volume of Indonesian natural rubber exports by 0.56

percent. The positive relationship between natural rubber productivity follows production
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theory, which sees increasing productivity as how efficiently the production process takes
place. When natural rubber productivity is high, more natural rubber will be produced,
increasing Indonesia’s export capacity. Apart from that, productivity also indicates a
reduction in the costs required to achieve the same output, increasing the profits obtained
from natural rubber exports. This result also matches related research that shows a
positive relationship between productivity and exports (Akim & Ngui, 2019; Hidayat
et al., 2022; Malikov et al., 2020).

Table 11. Panel Regression Estimation Results

Variable Coefficient Std. Error t-Stat Crit. Value p-value
C -14.541 2.020 -7.129 -1.655 0.000
Ln(PV) 0.560 0.098 5.679 1.655 0.000
Ln(IVA) 1.218 0.074 16.370 1.655 0.000
Ln(EP) 0.251 0.028 8.945 1.655 0.000
R? Adjusted-R? F-stat p-value
0,983 0,982 933,920 0,000

Table 11 shows that, at a significance level of 5%, the importer’s industrial sector
value added has a significant and positive effect on the volume of Indonesian natural rubber
exports. Based on the estimates obtained, an increase in the importer’s industrial sector value
added by one percent will increase the volume of Indonesian natural rubber exports by
1.218 percent, assuming other variables are constant. This positive influence is by production
theory, where the more output is produced, the more input is used. Natural rubber is a
raw material for various industrial sectors. Thus, increasing the output of the industrial
sector in the destination country will increase the demand for natural rubber. This result is
supported by the related studies that show a positive relationship between importer’s GDP
and exports (Abdullahi et al., 2022; Phiri et al., 2021; Sugiharti et al., 2020).

Table 12. Individual Effects

Country Individual Effect Country Individual Effect
Japan 0,294 South Korea 0,447
United States -0,439 Turkey 0,656
China -1,174 Brazil 0,312
India -0,256 Canada 0,158

This research also found that the export price of Indonesian natural rubber has a
positive and significant impact on the volume of Indonesian natural rubber exports. Based
on the regression coefficient estimation results, an increase in the export price of natural
rubber by one percent will increase the volume of Indonesian natural rubber exports by
0.251 percent. This is based on supply theory, which states that price positively affects
the supply side of goods and services (Mankiw, 2019). As a natural rubber supplier,
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Indonesia will increase the quantity of exports if there is an increase in the price of
natural rubber because the price increase will provide more profits for Indonesia as a
producer. The result that was obtained is in line with the previous studies (Kitano, 2022;
Akbar & Widyastutik, 2022; Oktora & Firdani, 2019).

CONCLUSION

This research found that Indonesian natural rubber competitiveness has declined
since 2018, especially in the United States and China. Nevertheless, Indonesia’s natural
rubber is still competitive in the eight main destination countries. The Indonesian natural
rubber market in eight destination countries is between the rising star, falling star, and
lost opportunity positions. The rising star position occurs in India, Turkey, and Canada.
The falling star position occurs in the United States, China, and Brazil.

Meanwhile, lost opportunity positions occurred in Japan and South Korea. However,
Indonesian natural rubber is still promising and worthy of development in the eight
main countries. Optimistic market development potential occurs in India, Turkey, and
Canada. Meanwhile, potential market development occurs in Japan, the United States,
China, South Korea, and Brazil. This research also found that Indonesia’s natural rubber
productivity, the development of the importer industrial sector, and export prices affected
the volume of Indonesia’s natural rubber exports in the eight main destination countries
from 2002 to 2022. These three variables partially have a positive and significant effect
on the volume of Indonesian natural rubber exports.

With Cote d’lvoire’s new competitor in the world natural rubber market, the
Indonesian government is expected to establish cooperation and agreements with Cote
d’'Ivoire and other major exporting countries so that the export price of natural rubber
can increase again. The Indonesian government is expected to increase the productivity of
natural rubber and the quality of Indonesian natural rubber through various ways, such as
facilitating producers to use various technologies in their production processes and providing
knowledge to rubber producers. Apart from that, road infrastructure is also important to

reduce production costs, considering that most producers are located outside Java.
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