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Abstract

Indonesian sugar imports have increased due to a steady increase in
sugar consumption, while domestic sugar output has increased but
has not kept pace with consumption. This study aims to examine
the impact of sugar consumption, income per capita, sugarcane
harvested area, and sugarcane productivity on sugar imports in
Indonesia. The data in this study include time series data from
1995 10 2021 that were analyzed using multiple regression. Sugar
consumption and income per capita have a statistically significant
positive effect on sugar import, whereas sugarcane harvested area and
sugarcane productivity significantly negatively affect sugar import.
Several policy options for reducing sugar imports are recommended,
including reducing sugar consumption through education and
healthy lifestyle programs, extending sugarcane-harvested areas, and
rejuvenating and building new sugar mills.
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INTRODUCTION

The agricultural sector has a significant contribution to national income. Based
on data from the Central Statistics Agency (BPS), in 2022, the agricultural, forestry,
and fishery sectors contributed 12.40 percent to the Gross Domestic Product (GDP).
The agricultural sector's contribution to GDP at current prices was Rp 2,429 trillion,
the third largest after the manufacturing sector and wholesale and retail trade, car and
motorcycle repairs. Plantation crops are the most significant contributor to the added
value of the agricultural sector. However, this is not the case for sugarcane, although sugar
plays a very strategic role with various product variants, including consumption of sugar,
bioethanol, bioelectricity, chemicals, and bio manure (Solomon, 2016). The productivity
of sugarcane plantations in Indonesia continues to decline, resulting in lower domestic
sugar production and the need for imports to meet national sugar consumption. This

condition can put a strain on the balance of payments.

Furthermore, sugar import has a significant negative impact on local farmers. Based
on the simulation of Fudhlaa et al. (2021), an increase in sugar imports will significantly
decrease the income of sugarcane farmers. Indonesia is the third-largest consumer of sugar
in the world and a significant sugar importer (Solomon et al., 2016). This is because
Indonesia's sugar consumption continues to rise, while domestic sugar production increase
cannot keep up. Import is thus required to ensure food security (Popescu, 2022). Sugar
imports into Indonesia increased from 2009 to 2021. The highest import volume in the
last ten years was 5.54 million tons in 2020. In 1930, Indonesia experienced a sugar
heyday, propelling it to the world's second-largest sugar-exporting country after Cuba
(Marpaung et al., 2011). However, sugar production in Indonesia has been volatile over
the last few years, with production falling short of consumption.

Import is determined mainly by income; when there is an increase in income, import
will also increase. Domestic demand, which is affected by population size, significantly
impacts imports. Foreign exchange rates also affect imports. An increase in the value
of foreign currencies relative to the rupiah causes an increase in the price of imported
goods, as many domestic products contain a significant number of imported components.
Consequently, domestically produced items containing imported components will also
become more costly. Sugar imports based on Rahayu (2017), Hairani et al. (2014),
Rumadnkovd & Smutka (2013), and Nurjanah (2015) are influenced by sugar consumption
and income per capita. As the population increases, so does the demand for sugar, while
domestic industries such as food and beverage manufacturing and pharmaceuticals also

continue to expand.

Hermawan & Rasbin (2012) argue that the decline in sugar production is due
to the limited development of new sugarcane plantations, the conversion of agricultural
land for non-agricultural needs, and competition with other commodities. A reduction
in agricultural land area will affect output. When the quantity of production exceeds
the quantity of demand, a shortage exists, encouraging imports. In Indonesia, sugarcane

plantations are divided into two categories, community plantations and commercial
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plantations, based on their cultivation method. The large plantations are then separated
into large private plantations and large state plantations. Until 2021, the total sugarcane

area in Indonesia was 449 thousand hectares.

Aside from rebuilding old sugar mills, it is also essential to focus on the productivity
of sugarcane plantations to improve sugar production on farms. The low use of technology
in farming and the inefliciency of sugar mills led to a drop in sugarcane productivity
(Yunitasari et al., 2015). Sugarcane in Indonesia has a low level of productivity and
ranks 55th in the world, indicating that agricultural technology innovation is required

to increase sugarcane productivity (Ministry of Agriculture, 2019).

Previous research analyzed various factors that affect sugar imports, including income
(Hairani et al., 2014; Rahayu, 2017; Najafi et al., 2020), the exchange rate (Najafi et
al., 2020; Saputra & Swara, 2014), sugar consumption (Hairani et al., 2014; Muhaimin
& Sari, 2019; Rahayu, 2017; Saputra & Swara, 2014), domestic sugar production/stock
(Fuller et al., 2019; Mudzofar & Bowo, 2020; Muhaimin & Sari, 2019; Rahayu, 2017;
Saputra & Swara, 2014). Despite the importance of sugarcane productivity and harvested
area, to the best of the authors' knowledge, the previous studies did not investigate these

variables as determinants of sugar import.

This study examines whether sugar consumption, income per capita, sugarcane
harvested area, and sugarcane productivity affect the volume of imports in Indonesia
during 1995-2021. Therefore, this study contributes theoretically to the existing literature
by introducing new independent variables, which is extremely useful for formulating

policies to reduce sugar import dependency.

METHODS

This study employs a quantitative methodology and secondary data sources. The
secondary data includes sugar consumption, income per capita, sugarcane harvested areas,
and productivity. The data were collected through the official website of the Central
Statistics Agency, the Ministry of Agriculture, and the USDA Foreign Agricultural Service.

Indonesia's sugar imports are measured in tons from 1995 through 2021. Sugar
consumption includes the direct sugar consumption by households and the indirect
sugar consumption. Income per capita is Gross Domestic Product (GDP) per capita
based on constant prices calculated from the total GDP for a given year divided by the
total population. Land is the area farmers use to cultivate sugarcane and is measured
in hectares (Ha). Productivity is the production of sugar from large state sugarcane
plantations, large private plantations, and smallholder plantations in Indonesia, measured

in tons per ha.

This study applied Multiple linear regression analysis to time series data to
examine the effect of sugar consumption, income per capita, sugarcane harvested area,
and sugarcane productivity on sugar imports in Indonesia. Because multicollinearity and
autocorrelation were detected after analyzing absolute data, the data were then converted

to the natural logarithm (In) with the following model:
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InM, = a + B,InCON, + B,InINC, + B,InLAND, + B,InPROD, +¢,
Where:

M = sugar import

CON = sugar consumption (ton)

INC = income per capita (Rupiah)
LAND = sugarcane harvested area (Ha)
PROD = sugarcane productivity (ton/Ha)

The ordinary least squares (OLS) is used to estimate the multiple regression model.
This method aims to find the smallest possible residual value through the sum of the
residual squares. This OLS model is ideal with the Gauss-Markov theorem which will
produce an estimator that is unbiased, linear and has a minimum variance or best
linear unbiased estimators (BLUE). The Jarque-Bera (J-B) test was used in this study
to determine normality. The VIF method was used to detect multicollinearity, which
indicates the degree to which an independent variable is explained by other independent
variables. The Glejser method was used to detect the presence of heteroscedasticity in the
model. The Durbin Watson (DW) test is used to determine whether there is a correlation
between the residuals in period t and period t-1 in a regression model. The coeflicient
of determination, F test, and t test were then performed.

RESULT AND DISCUSSION

Indonesia is listed as one of the world's major importers of sugar. The sugar industry
in Indonesia, which was thriving then, is in a drastically different state now. In 1930, the
success of the sugar trading industry made Indonesia the second-largest sugar exporter
in the world after Cuba (Marpaung et al., 2011). Indonesia began to import sugar in
1967 and continues to do so today (Muhaimin & Sari, 2019). Every year, Indonesia
imports sugar because domestic production is insufficient to meet domestic demand.
Indonesia imports raw, refined, and white crystal sugar (Arifin, 2008). The government
permits sugar import through the Ministry of Trade by adhering to the Minister of
Trade's Regulation (Ministry of Trade, 2015) No.117/M-DAG/PER/12/2015. Since the
domestic supply of sugar is insufficient to meet demand, importing sugar is possible.
However, after imports were made, Indonesia's sugar balance was in surplus due to the
discrepancy between supply and demand. According to the 2016 Food Consumption
Bulletin, there was a surplus in the sugar balance of around 1.43 million tons in 2014
and approximately 1.04 million tons in 2015.

As shown in Figure 1 2008, imports decreased significantly by 9.8 thousand tons
compared to the previous year of 2.91 million tons. From 1995 to 2021, the year 2020
saw the highest sugar imports. In 2019, Indonesia's sugar imports decreased considerably
from 5.02 million tons in 2018 to 4.09 million tons. In 2020, however, it increased
significantly. Despite fluctuations, sugar imports into Indonesia tend to increase. Prabowo
(2014) stated that according to the criteria in Law No. 18 of 2012 concerning Food,
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sugar is a staple food ingredient for people in Indonesia after rice, chicken eggs, tofu
and tempeh, broiler chicken, fresh mackerel, and fresh milkfish. Sugar is also required
by several industries, including the food and beverage and pharmaceutical industries. The
sugar industry, which has existed since the Dutch colonial period, uses sugarcane as a
raw material for its production, and it is now expanding into refined sugar production

alongside the development of the manufacturing industry.

Figure 1. Indonesia’s Sugar Import 1995-2021 (in tons)
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Source: Statistic of Indonesia 2011-2022

Domestic sugar consumption continues to rise, particularly among households.
However, overall national sugar consumption, including household and industrial sugar
consumption, is increasing. According to Ingesti & Handojo (2019), the increase in
income was one of the factors that contributed to the increase in domestic sugar

consumption. Figure 2 depicts Indonesia's sugar consumption from 1995 to 2021.

Figure 2. Indonesia’s Sugar Consumption 1995-2021 (in tons)
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Figure 2 indicates that from 1995 to 2019, sugar consumption in Indonesia
tends to increase. Nevertheless, in 2020, the figure decreased significantly. The level of
income per capita describes the people's prosperity. In other words, rising income per
capita means people can consume goods and services in larger quantities and/or higher
quality. As shown in Table 1, Indonesia's income per capita increases yearly. Indonesia's
GDP per capita at constant prices in 2021 represents its most significant achievement.
In 2020, Indonesia's sugar imports reached a record high of 5.54 million tons.

Table 1. Income per capita and Sugar Import in Indonesia 2010-2021

Year Income per capita (Rupiah) Sugar Import (Ton)
2010 28,778,200 1,382,525
2011 30,115,400 2,371,250
2012 31,484,500 2,743,778
2013 32,781,000 3,343,803
2014 33,965,400 2,933,823
2015 35,161,900 3,369,941
2016 36,468,600 4,746,047
2017 37,851,400 4,472,179
2018 39,340,600 5,028,854
2019 40,844,000 4,090,053
2020 57,566,813 5,539,679
2021 61,428,152 5,455,144

Source: Statistics of Indonesia 2011-2022

Java has numerous sugarcane centers based on sugarcane production, harvested area,
and the number of sugarcane producers (Ingesti & Handojo, 2019). Sugarcane planting
can take place on either paddy fields or dry areas. Sugarcane productivity potential is
generally higher in paddy fields than in dry fields. The primary water source for dry fields
is rainfall, which is only available during the rainy season. Therefore, the distribution and
frequency of water cannot be controlled, and the planting technique requires specific care.
Sugarcane acreage can be expanded on dry fields since irrigation land for sugarcane is
becoming increasingly scarce owing to competition from other agricultural commodities

(Tando, 2017).

Due to the lack of expansion of sugarcane plantations, the emergence of new sugar
mills has not increased production. From 2009 to 2019, eleven new sugar mills were
constructed on Java, although sugar production has declined from 2.59 million tons in
2012 to 2.22 million tons in 2019 (Association, 2020). The development of sugarcane
harvested area in Indonesia can be seen in Figure 3.
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Figure 3. Sugarcane harvested Area in Indonesia 1995-2021 (in 000 Ha)
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Source: Statistics of Indonesian Sugarcane (2012-2022)

As shown in Figure 3, the area of sugarcane plantations in Indonesia decreased from
472,68 thousand hectares in 2014 to 411,44 thousand hectares in 2019 but increased in
2020 and 2021. In 2018, private plantations covered 110,98 thousand hectares, whereas
large state plantations covered only 68,93 thousand hectares, and smallholder plantations

dominated the total sugarcane area of 235,76 thousand hectares.

The productivity of sugarcane is one of the issues associated with sugar production.
One reason Indonesia's sugar production has not grown significantly is low sugarcane
productivity. Low sugarcane production will reduce the availability of raw materials
for the sugar industry, resulting in suboptimal output in quantity and quality. Low
sugarcane productivity can result in a decline in the domestic sugar industry's performance
(Zainuddin & Wibowo, 2018; Ingesti & Handoyo, 2019).

Indonesia's sugarcane productivity is relatively small compared to other countries.
Based on Ministry of Agriculture (2019), sugarcane productivity in Indonesia ranks 55th
in the world. After implementing the sugarcane Community Intensification (TRI) program
in 1975, sugarcane productivity continued to decline due to producers' tendency to
prioritize sugarcane production volume over sugar content. In Indonesia, the highest
sugarcane yield recorded was 12 tons/ha in 1970. However, achieving 7 tons/ha of
sugarcane productivity in recent years has become increasingly challenging. Figure 4

depicts the evolution of Indonesian sugarcane productivity from 1995 to 2021.

From 1995 to 2021, as depicted in Figure 4, sugarcane yields in Indonesia fluctuated
between 4 and 6 tons per hectare. Sugarcane yields have always been 6 tons per hectare.
Figure 4 also demonstrates that the trend of sugarcane yield has increased but tends to
plateau. This result indicates that sugarcane productivity in Indonesia has changed little
over the past quarter-century. According to the Indonesian People's Sugarcane Farmers
Association, this condition results from the crisis of superior seedlings, demanding access
to financing, a need for plant-cutting personnel, and ever-shrinking land resources.
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Figure 4. Indonesia’s Sugarcane Productivity 1995-2021 (ton/ha)
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This study uses the Ordinary Least Squares (OLS) model to analyze the factors
that influence sugar imports in Indonesia. Because absolute data analysis revealed
multicollinearity and autocorrelation, the data were converted to the natural logarithm
(In). After converting the data to natural logarithms, the analysis reveals that the OLS
model passes all classical assumption tests and has a high adjusted R squared value of
80.6103%. Table 2 displays the estimation result of the regression model.

Table 2. Estimation of Multiple Linear Regression Model

Variable Coefficient t-Statistic p-value
C 18.43471** 2.21863 0.0371
In(CON) 0.854496** 2.687477 0.0135
In(INC) 0.405403*** 4817910 0.0001
In(LAND) -1.662032** -2.109358 0.0465
In(PROD) -1.256813* -1.883758 0.0729

Table 2 shows that all independent variables (sugar consumption, income per
capita, sugarcane harvested area, and sugarcane productivity) significantly impact sugar
import. The t-test indicates that sugar consumption and income per capita positively

affect sugar import, while sugarcane harvested area and productivity have a negative effect.

The result indicates that sugar consumption has a positive impact on sugar import.
This result implies that sugar imports will increase as sugar consumption rises. This finding
supports the first hypothesis. The result of this study also supports Hairani et al. (2014)
and Saputra & Swara (2014) that sugar consumption positively affects sugar imports.
This condition is because sugar consumption reflects sugar demand. If an adequate supply
does not meet the high demand for sugar, imports will increase. Sugar demand may rise
due to lifestyle changes (Sugiyanto, 2007). The agricultural sector is vital as an upstream

industry that provides raw materials for various industries, such as food and beverage.
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In addition to necessities, sugar is an essential raw material for the food and beverage
processing and pharmaceutical industries. The presence of sugar is almost always inherent
in every need and human lifestyle today, both on a large scale in industry and on a
small scale in households. In addition, sugar mills in Indonesia import all of their raw
materials for raw crystal sugar ((Kurniasari et al., 2015). If sugar consumption continues

to rise without sufficient production, sugar import will persist.

This study finds that income per capita positively influences Indonesia's sugar import
from 1995 to 2021. This result indicates that rising income per capita will increase sugar
imports. This result is consistent with the second hypothesis. It confirms the economic
theory, which states that income per capita has a direct relationship with consumption,
such as a higher income can result in higher consumption expenditures and vice versa.
Household income is closely related to consumption. If there is an increase in income,
it will increase spending on consumption. Suriani & Putra (2012) and Saputra & Swara
(2014) find that income per capita positively affects domestic sugar demand. When
demand for sugar rises but production remains insufficient to meet demand, sugar import

will increase.

The result shows that the sugarcane harvested area significantly and negatively
impacts sugar imports. This result indicates that the reduction of sugarcane plantations
will increase sugar imports. This result corroborates the third hypothesis. The land is one
of the critical resources that support the agricultural production. Given that production

will become increasingly inefficient as the land narrows, the size of farmland is crucial.

Apriawan et al. (2016) find that increased harvested area increases sugarcane
production. However, as population density increases, the harvested area decreases as it
is shifted to non-agricultural usage (Pipitpukdee et al., 2020). Furthermore, the area under
sugarcane cultivation has been dramatically reduced due to the pressure of cereals and other
short-duration crops, resulting in lower sugarcane production (Rahman et al., 2016). The
sugar industry requires large quantities of sugarcane of the desired quality to maximize
sugar production in quantity and quality. Sugarcane plantations must be expanded to
produce more significant quantities of sugar to satisfy this demand. For example, Russia
has moved from a sugar importer to an exporter due to increased harvested area and
output per hectare (Maitah & Smutka, 2016).

The result indicates that sugarcane productivity has a significant negative influence
on sugar import, supporting the fourth hypothesis. This hypothesis was based on the
premise that Indonesia's lower sugarcane productivity relative to other nations demonstrates
how low sugarcane production is relative to sugar-producing nations such as Brazil and
India (USDA, 2018). Increased productivity leads to increased production, which reduces
reliance on imported goods (Siringo & Daulay, 2014). However, stagnant sugarcane
productivity has been a significant agricultural challenge (Solomon, 2016). Sustainable
agro-techniques, climate-robust cultivars, biointensive modules, and need-based equipment
must be created for increased sugarcane yield. Reduced production costs, increased sugar

content, higher product pricing, and close collaboration between sugar mills and farmers
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will contribute to the desired increase in productivity (Arun & Premkumar, 2022). To
encourage the growth of the sugar industry, Keerthipala (2016) emphasizes the significance
of eco-friendly agricultural practices

CONCLUSION

This study investigates whether sugar consumption, income per capita, sugarcane
harvested area, and sugarcane productivity affect the volume of imports in Indonesia
during 1995-2021. This study contributes theoretically to the existing literature by
introducing new independent variables helpful in formulating policies to reduce sugar
import dependency. During 1995-2021, sugar consumption and income per capita had
a statistically significant positive effect on sugar import, while sugarcane harvested area
and sugarcane productivity had a statistically significant negative effect on sugar import.
Since domestic sugar production is insufficient to satisfy Indonesia's growing demand for
sugar, import is the optimal solution to this problem. However, it is necessary to make

long-term efforts to prevent the continued reliance on sugar imports.

The policy implications of the findings are, among others, the need to control sugar
consumption through education and healthy lifestyle campaigns. In addition to import, it
is necessary to strengthen the domestic sugar industry by, among other things, establishing
or expanding sugarcane plantations based on a comprehensive land suitability analysis
and adding and revitalizing sugar mills. Most factories are old and have low productivity
rates due to underinvestment. Sugarcane productivity can be increased by applying good
agricultural practices and entrepreneurial attitudes. As for limitation, this study utilizes
only data on total sugar imports, with no description of the types of sugar imported into
Indonesia. If further research can characterize sugar imports, it will be easier to determine
which types of sugar imports are the most prevalent each year.
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