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Abstract. This study aims to forecast the export value of main commodities in
the provinces of the Sumatra region from January 2025 to December 2027 using
the SARIMA (Seasonal Autoregressive Integrated Moving Average) method.
The data used consists of monthly export values of key commaodities in each
province of Sumatra, based on 2-digit HS codes, from January 2019 to
December 2024, sourced from Statistics Indonesia (BPS). The results show that
six commodities are projected to experience an increase in export value. These
include mineral ssfuels from Aceh, Jambi, and South Sumatra; animal or
vegetable fats and oils from Lampung, Riau, and West Sumatra. One
commodities are expected to show fluctuating export values, namely mineral
fuels from Bengkulu. On the other hand, three commodities are forecasted to
experience a decline in export value, including tin from Bangka Belitung
Islands; electrical machinery and appliances from Riau Islands; animal or
vegetable fats and oils from North Sumatera. The provinces that dominate
export activities in the Sumatra region are Riau and South Sumatra. Based on
the forecasting results, the leading export commodities in the Sumatra region
through 2027 are animal or vegetable fats.
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1. Introduction

Indonesia is a developing country that adheres to an open economic system. In this
system, Indonesia's bilateral and multilateral relations with other countries give rise to
various transactional activities such as international trade [1]. International trade
through exports can generate foreign exchange earnings for a country. Thus, this
income can provide opportunities for the government to finance various development
programs, such as investments in infrastructure, education, and health services. In
addition, the export sector also contributes significantly to job creation, particularly in
key sectors such as manufacturing, agriculture, and mining [2]. Each country certainly
has different characteristics, both in terms of natural resources, climate, geographical
location, demography, economic structure, and social structure. These differences
cause variations in the types of commodities produced, production cost structures, and
product quality and quantity.

Indonesia is also a country that actively participates in the international trading
system. As a country rich in natural resources such as oil, nickel, diamonds, and coal,
and supported by its strategic geographical location, Indonesia has great potential for
export and import activities [3]. One of the regions in Indonesia that is a producer of
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export commodities is the island of Sumatra. With an area of approximately 473,481
km? ‘Sumatra is one of the largest islands in Indonesia that produces abundant natural
resources such as minerals, plantations, and forest products, which are very important
for the economy of a country [4]. The strategic location of Sumatra Island is one of
the factors supporting the economy because it borders the Malacca Strait, which is an
international trade route [5]. In addition, Sumatra's climate also influences economic
activity because the region has evenly distributed rainfall throughout most of the year,
making it suitable for agriculture and plantations [6] .

The high export value obtained by provinces in the Sumatra region is inseparable
from the role of the main export commodities produced. Each province has one main
export commodity, which plays a major role in the province's economy [7]. The
provinces of Aceh, Bengkulu, Jambi and South Sumatra have the same main
commodity, namely mineral fuels. Meanwhile, the provinces of Lampung, Riau, West
Sumatra, and North Sumatra have animal/vegetable fats and oils as their main
commodities. The provinces of Bangka Belitung and Riau Islands have tin and
electrical equipment as their main export commodities. Based on data from the
Central Statistics Agency, the value of exports in each province fluctuated from 2019
to 2024. Therefore, it is necessary to forecast the export value of primary
commodities to provide useful information for the government and business actors in
economic planning, help anticipate global market dynamics, design adaptive fiscal
policies, and maintain macroeconomic stability. By forecasting export activities,
countries can adjust their trade strategies, manage their balance of payments, and
respond proactively to global economic uncertainty [8].

2. Research Method

This study employs a quantitative descriptive approach to systematically collect
data, describe the characteristics of the research object, and analyze relationships
between variables using relevant theories and literature [9]. The research was
conducted from October 2024 until completion, with an observation period spanning
January 2025 to December 2027. Secondary data are used, obtained indirectly from
existing sources [10], specifically export data of major HS-2 commodities from ten
provinces in the Sumatra region Aceh, Bengkulu, Jambi, Bangka Belitung Islands,
Riau Islands, Lampung, Riau, West Sumatra, South Sumatra, and North Sumatra
covering the period January 2019 to December 2024. All data were sourced from the
Central Statistics Agency (BPS) through provincial export—-import publications. To
forecast major commodity exports in these provinces, the study applies a quantitative
SARIMA modeling approach using Eviews 12, following the steps of model
identification, parameter estimation, diagnostic testing, forecasting, and model
selection.

The Box Jenkins procedure begins with model identification, where data plots
along with ACF and PACF patterns are examined to propose a preliminary model and
verify stationarity. Once a potential SARIMA (p, d, q)(P, D, Q)Smodel is identified,

parameter estimation is carried out using the correlogram, with PACF lags
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determining the AR orders pand P, and ACF lags determining the MA orders gand Q
[11]. Next, diagnostic testing evaluates whether the residuals satisfy white noise and
normality assumptions [12], typically through the Ljung—Box test using the
hypotheses HO: residuals meet white-noise requirements, and H.: they do not [13].

After a valid model is confirmed, forecasting is performed to estimate future values,
aiming not for perfect accuracy but for the best possible approximation of future
conditions [14]. Finally, model selection involves comparing forecasting errors and
choosing the most suitable model using criteria such as Akaike’s Information
Criterion (AIC) and Schwartz’s Bayesian Criterion (SBC).

3. Results And Discussion
3.1 Forecasting the Value of Main Commodity Exports in Aceh Province

The results of the research and data analysis show that the export value of Aceh
Province's main commodity, namely mineral fuels, has an equation value using the
SARIMA method and obtains a SARIMA (3,1,1)(0,1,1)12 model with the smallest
AIC value of 35.16538. The export value of mineral fuels in Aceh Province shows a
stable and positive growth trend. The export value is estimated to increase
consistently from USD 39.53 million in January 2025 to USD 69.47 million in
December 2027. This increase illustrates that mineral fuels remain one of Aceh's main
exports amid global energy market fluctuations and changes in international policy.

3.2 Forecasting the Value of Main Commodity Exports in Bengkulu Province

Research and data analysis show that the export value of Bengkulu Province's
main commodity, mineral fuels, has an equation value using the SARIMA method
and obtains a SARIMA (1,0,2)(1,1,1)12 model with the smallest AIC value of
34.51183. The export value of Bengkulu Province's mineral fuels shows a fluctuating
pattern but tends to increase. Export value is predicted to surge from USD 10.08
million in January 2025 to USD 26.10 million in November 2027, with annual
average exports also increasing from year to year. This increase reflects positive
prospects for Bengkulu's mineral fuel commodities in international trade, despite
continued instability in some months.

3.3 Forecasting the Export Value of Major Commodities in Jambi Province

The results of research and data analysis show that mineral fuel commodities
have an equation value using the SARIMA method and obtain a SARIMA
(1,1,1)(0,1,0)12 model with the smallest AIC value of 38.64492. The export value of
mineral fuels in Jambi Province experienced a significant and consistent growth trend
during the 2025 to 2027 period. The export value increased from a range of USD
130.36 million to USD 154.40 million in 2025, to USD 168.26 million to USD 197.80
million in 2026, and reached USD 222.68 million to USD 265.13 million in 2027.
This increase reflects the potential of the energy sector in Jambi, which is driven by
several structural and external factors.
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3.4 Forecasting the Value of Main Commodity Exports in the Province of

Bangka Belitung Islands

The results of research and data analysis show that tin commodities have an
equation value using the SARIMA method and obtain a SARIMA (3,1,4)(1,1,1)12
model with the smallest AIC value of 38.83402. The value of tin exports from the
Bangka Belitung Islands Province shows a sharp decline from 2025 to 2027, even
reaching zero exports in many months in 2027. In 2025, exports are still quite high,
peaking in March at USD 110.72 million, April at USD 106.73 million, and August at
USD 111.53 million. However, in 2026, there will be a significant decline in export
value in August, reaching USD 64.12 million, and further declining in August 2027 to
USD 12.90 million. In fact, tin exports in almost all months of 2027 are predicted to
be zero, indicating the potential for export stagnation or cessation of tin export
activities during that period.

3.5 Forecasting the Value of Major Commodity Exports in the Riau Islands

Province

Research and data analysis show that electrical equipment exports are best
modeled using the SARIMA (5,1,1)(1,1,1)12 specification, which produces the
smallest AIC value of 39.30445. Forecast results indicate a gradual decline in export
values from 2025 to 2027. In 2025, exports remain relatively high, averaging between
USD 570 million and USD 663 million, with the peak in August 2025 (USD 663.75
million) and the lowest value in April (USD 570.43 million). By 2026, export values
decrease across most months, with the highest value reaching only USD 606.87
million in February. The downward trend continues into 2027, with a peak of just
USD 529.49 million in February. The most significant drop occurs in November and
December 2027, when export values fall to USD 401.48 million and USD 431.30
million, respectively.

3.6 Forecasting the Value of Major Commodity Exports in Lampung Province

The results of research and data analysis show that animal/vegetable fats and oils
have an equation value using the SARIMA method and obtain a SARIMA
(1,1,1)(0,1,1)12 model with the smallest AIC value of 38.42631. The export value of
animal/vegetable fats and oils will experience significant and stable growth over the
next three years. In January 2025, the export value is predicted to be USD 191.21
million, and it will continue to grow to USD 296.00 million in January 2027. The
peak of exports is expected to occur in October 2027 with a value of USD 404.80
million, indicating that the end of the year is a period of high demand. In general, the
annual trend shows an increase of 25 to 30 percent per year, both monthly and
cumulatively.

3.7 Forecasting the Value of Major Commodity Exports in Riau Province
Research and data analysis indicate that animal/vegetable fats and oils are best

represented by the SARIMA (4,0,11)(1,1,1)12 model, which yields the lowest AIC

value of 0.750974. Forecasts show a consistent and significant upward trend in export
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values, with some seasonal fluctuations. Exports are projected to rise from USD
740.24 million in January 2025 to USD 1,218.72 million in October 2027. A
pronounced seasonal increase occurs each year from August to October, reflecting
higher global demand toward the end of the year. This aligns with OECD findings
[15], which report that global demand for vegetable oils particularly Southeast Asian
palm oil typically increases in the fourth quarter due to food and biofuel industry
needs in major markets such as China and India.

3.8 Forecasting the Value of Major Commodity Exports in West Sumatra

Province

The results of research and data analysis show that the export value of West
Sumatra Province's main commodities, namely animal/vegetable fats and oils, has an
equation value using the SARIMA method and obtains a SARIMA (4,0,4)(0,1,1)12
model with the smallest AIC value of 1.435505. The export value of animal/vegetable
fats and oils in West Sumatra Province shows a positive growth pattern and tends to
increase year on year. In January 2025, the export value is predicted to be USD
114.26 million, increasing to USD 158.14 million in January 2026 and USD 186.55
million in January 2027. This increase will continue until it peaks in August 2027
with a value of 297.16 million USD. This pattern shows that exports of this
commodity are experiencing a strong expansion phase, especially after May each
year.

3.9 Forecasting the Value of Major Commodity Exports in South Sumatra

Province

The results of research and data analysis show that mineral fuel commodities
have an equation value using the SARIMA method and obtain a SARIMA
(0,1,0)(1,1,0)12 model with the smallest AIC value of 38.59379. The export value of
mineral fuels shows quite dynamic fluctuations with a gradual upward trend. In
January 2025, the export value is predicted to be USD 229.66 million and will
decrease slightly to USD 212.71 million in January 2026, then increase again to USD
227.85 million in January 2027. The highest increase occurs in December each year,
with export values reaching USD 310.99 million in 2025, USD 314.93 million in
2026, and USD 317.67 million in 2027.

3.10Forecasting the Export Value of Major Commodities in North Sumatra

Province

Research and data analysis show that animal/vegetable fats and oils are best
modeled using the SARIMA (11,1,1)(0,1,1)12 specification, which yields the smallest
AIC value of 39.72443. The forecast results indicate a fluctuating but gradually
declining trend in export values from 2025 to 2027. In 2025, the highest export value
occurs in August (USD 447.14 million), followed by July (USD 374.07 million) and
March (USD 368.32 million), while the lowest values appear in May (USD 284.48
million) and February (USD 288.51 million). A similar pattern continues over the
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next two years, with export values declining slightly but consistently peaking in the
third quarter (July to September).

3.11 Comparison of Main Commodity Export Values in Provinces in the Sumatra

Region

Forecasting results reveal substantial variation across Sumatra’s provinces in both
export values and the dominance of their main commodities. For animal/vegetable
fats and oils, Riau shows the highest export value, contributing an average of 58.44%
to total exports and peaking at about USD 1.32 billion in August 2027. West Sumatra
also shows strong dominance, with an average contribution of 78.92%, though its
export value remains lower than Riau’s. North Sumatra follows with a 40.50%
contribution and a peak of USD 447.14 million in August 2025, despite a downward
long-term trend. Lampung records a 36.53% average contribution, with its highest
forecast of USD 404.80 million in October 2027. For mineral fuels, South Sumatra
holds a key position with a 34.97% contribution and a peak forecast of USD 317.67
million in December 2027. Aceh has a higher average contribution of 60.94%, driven
by LNG and coal, though with a smaller peak value of USD 69.47 million. Jambi
contributes 50.41% with a peak of USD 265.13 million, mainly from coal. Bengkulu
is the most commodity-dependent province, with 94.97% of exports coming from coal
and a peak of USD 26.10 million in November 2027. Beyond these two major groups,
Bangka Belitung relies heavily on tin, contributing 82.95% of its exports with a peak
of USD 111.53 million in August 2025. Meanwhile, the Riau Islands specialize in
manufacturing-based exports, with electrical equipment contributing 41.97% and
reaching a peak forecast of USD 663.75 million in August 2025.

3.12 Key Export Commodities of the Sumatra Region Based on Forecasting
Results

The Sumatra region holds strong potential for exporting key strategic commodities
such as animal/vegetable fats and oils, mineral fuels, tin, and electrical equipment.
Provincial strengths vary due to differences in geography, infrastructure, technology,
and resource management. Forecasting results indicate that animal/vegetable fats and
oils primarily palm oil products are the region’s leading export commodity,
contributing substantially to provincial export values and showing strong future
growth.

4 Conclusion

1. Based on the results, discussion, and analysis of the research on Forecasting the
Export Value of Key Commodities in Provinces in the Sumatra Region, the
following conclusions were drawn: The forecasting results show that several
export commodities in Sumatra such as mineral fuels (Aceh, Jambi, South
Sumatra) and animal/vegetable fats and oils (Lampung, Riau, West Sumatra)
exhibit an increasing trend. Some commodities, like mineral fuels from Bengkulu,
experience seasonal fluctuations. Meanwhile, commodities such as tin (Bangka
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Belitung), electrical equipment (Riau Islands), and animal/vegetable fats and oils
(North Sumatra) show a gradual decline.

The forecasts also reveal significant variations across provinces. Riau records the
highest export value for animal/vegetable fats and oils, while West Sumatra is the
most dependent on this commodity. For mineral fuels, South Sumatra has the
highest export value, while Bengkulu is the most dependent. Bangka Belitung and
the Riau Islands have distinctive export structures dominated by tin and electrical
equipment, confirming that differences in resource endowments and industrial
structures shape export variations across provinces.

. Opverall, the forecasting results indicate that the leading export commodity across

the Sumatra region is animal/vegetable fats and oils.

References

[1]
[2]

[3]

(4]
(3]

I. Alwi and S. Reza, “Analisis Perkembangan Eksport Dalam Menambah
Cadangan Devisa Indonesia,” J. Adm. Bisnis, vol. 4, no. 3, pp. 222-228, 2024.
A. F. Fizabillah et al., “Pengaruh Ekspor Dan Impor Terhadap Pertumbuhan
Ekonomi Di Indonesia,” J. Ilm. Manajemen, Ekon. dan Akunt., vol. 4, no. 3, pp.
155-162, 2024, doi: https://doi.org/10.55606/jurimea.v4i3.858.

K. A. Raviadi and N. Imaningsih, “Potensi dan Daya Saing Ekspor Produk
Lokal Indonesia di Pasar China,” J. Ilm. Wahana Pendidikan, Oktober, vol.
2023, no. 20, pp- 437446, 2023, [Online]. Available:
https://doi.org/10.5281/zenodo.8419457

D. Muzakki et al., “Determinan Pertumbuhan Ekonomi Provinsi Yang Ada Di
Pulau Sumatera,” Equiv. J. Econ. Account. Manag., vol. 3, no. 1, pp. 1-7, 2025.
D. Daniswari, “Sejarah Selat Malaka, Letak, dan Jalur Perdagangan Sejak
Kerajaan Samudera Pasai,” Kompas.com. Accessed: Feb. 16, 2025. [Online].
Available:

https://regional kompas.com/read/2022/02/03/124816678/sejarah-selat-malaka-1
etak-dan-jalur-perdagangan-sejak-kerajaan-samudera?page=all

B. A. Putra et al., “Machine Learning Untuk Prediksi Hasil Panen Tanamana
Pangan: Sebuah Tinjauan,” J. Sofiw. Eng. Inf. Syst. ( SEIS ), vol. 5, no. 1, pp.
1-9, 2025.

S. Hodijah and G. P. Angelina, “Analisis Pengaruh Ekspor Dan Impor Terhadap
Pertumbuhan Ekonomi Di Indonesia,” J. Manaj. Terap. dan Keuang., vol. 10,
no. 01, pp. 53-62, 2021, doi: 10.55047/transekonomika.v2i6.275.

D. Lederman, S. Pienknagura, and D. Rojas, “Latent Trade Diversification and
Its Relevance for Macroeconomic Stability,” World Bank Econ. Rev., vol. 35, no.
1, pp. 58-91, 2021, doi: 10.1093/wber/1hz019.

M. Andira, “Metode Autoregressive Integrated Moving Average ( Arima ) dalam
Memprediksi Produksi Tembakau Sumatera Utara,” Algoritm. J. Mat. Ilmu
Pengetah. Alam, Kebumian dan Angkasa, vol. 3, no. 2, pp. 3548, 2025.

[10] M. F. Akbar, M. A. Samsuddin, and A. R. Putra, Ekonometrika: Struktur Data,

Regresi, Vector Autoregression & Vector Error Correction Model, 1st ed. Jawa
Timur: CV. Dewa Publishing, 2022.


https://regional.kompas.com/read/2022/02/03/124816678/sejarah-selat-malaka-l
https://Kompas.com
https://doi.org/10.5281/zenodo.8419457
https://doi.org/10.55606/jurimea.v4i3.858

Forecasting the Export Value of Major Commodities in the ... 45

[11] A. Febiola et al, “Perbandingan Metode ARIMA dan SARIMA Dalam
Peramalan Jumlah Penumpang Bandara Provinsi Kepulauan Bangka Belitung,”
Jambura J.  Math., vol. 6, mno. 2, pp. 160-168, 2024, doi:
10.37905/jjom.v6i2.25081.

[12] D. W. Sari, R. Goejantoro, and S. Wahyuningsih, “Estimasi Parameter Model
ARIMA untuk Peramalan Debit Air Sungai Menggunakan Least Square dan
Goal Programming,” J. EKSPONENSIAL, vol. 7, no. 2, pp. 113-120, 2016.

[13] A. P. Desvina and D. Nuraziza, “Peramalan Metode Box-Jenkins Untuk
Memprediksi Banyaknya Air Bersih yang Disalurkan PDAM di Pekanbaru,” J.
Sains Mat. dan Stat., vol. 8, mno. 2, pp. 146-155, 2022, doi:
10.24014/jsms.v8i2.18775.

[14] A. F. Muzakki, D. Aditama, and I. G. Anugrah, “Penerapan Metode
Autoregressive Integrated Moving Average Untuk Memprediksi Penggunaan
Barang Medis Pada Logistik Medis Rumah Sakit Muhammadiyah Gresik,”
INDEXIA Inform. Comput. Intell. J., vol. 4, no. 1, pp. 1-16, 2022, doi:
10.30587/indexia.v4il.3595.

[15] OECD, “OECD-FAO Agricultural Outlook 2023-2032,” 2023.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Forecasting the Export Value of Major Commodities in the Provinces of Sumatera



