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Abstract: Indonesia's trade balance with China has remained negative since 2010. The current study forecasts 

Indonesia's trade deficit with China for five years using the Even Grey Forecasting model EGM (1,1,α,θ). The 

sample was conducted by collecting the data of traded deficits for the past ten years. Data were collected from 

the official websites of Indonesia's Central Bureau of Statistics of (BPS), Ministry of Trade, among others. By 

building upon the literature, the study argues that trade deficits might have occurred from internal and external 

factors, such as the lack of infrastructure, the depreciation of the Rupiah (Indonesian currency) against the U.S. 

dollar, and the ASEAN-China Free Trade Agreement. Comparative analysis with Linear Regression (LR), 

Exponential Regression (ER), and Exponential Triple Smoothing (ETS) revealed the superiority of the grey 

forecasting model for trade deficit prediction. The study found that the trade deficit was minimum during the 

COVID-19 pandemic. It also showed an increasing trade deficit in the post-COVID period. The study 

concludes with some recommendations for Indonesia to minimize the trade deficit. 
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1. Introduction 

The economic condition of a nation, especially in terms of international trade, can be seen by 

looking at the country's trade balance. The trade balance is one of the instruments in the balance 

of payments that displays a country's exports and imports (Salvatore, 2011). Existing trade balance 

statistics will disclose not only the status but also the output of a country's exports and imports. 

The trade balance can have several conditions. The first condition is that of surplus. If the number 

of exports exceeds the amounts of imports, the trade balance is said to be in surplus. A country's 

trade balance is said to be in surplus when the number of imports exceeds the number of exports 

(Mankiw & Taylor, 2020). 

Deficit trade balance pressures are commonly used as a measure of a country's low economic 

health. However, a trade deficit doesn't necessarily represent poor economic health. The ability to 

determine whether the deficit trade balance condition is poor or favorable is heavily dependent on 

domestic and international economic conditions (Nabila, 2017). However, if the trade balance 

deficit conditions persist, this should be taken into account because it can imply weak economic 

conditions, especially in terms of export results. 
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China's economy is resilient to disruptions, and its performance during the COVID-19 

pandemic has just confirmed the fact (Javed et al., 2021), and thus trade relations with China are 

highly valued in many nations, particularly in developing countries. China is one of the important 

trading partners of Indonesia (Sugiartiningsih, 2020). Between 1999 to 2007, Indonesia was 

excessively surplus with China, and Indonesia only experienced a deficit with China in 2008 (Adam 

& Negara, 2010). As China's economic contribution also accounts for one-third of the world's 

economic growth, China is a significant trading partner (IMND, 2019). Thus, all world trade, 

including Indonesia, will be affected if China faces a crisis. The story of China's economic 

slowdown would likely affect commodity demand and a range of consumer goods. Slowing 

economic activity would reduce import demand. That means that the share of exports in growth 

will also decrease so that economic growth in Indonesia will also affect its export output if exports 

worsen. 

A matter of concern that prompted the current study was that Indonesia's trade balance with 

China has remained negative since the last decade. This shortfall does not guarantee that the 

Indonesian economy is in trouble or that its export output is poor. However, this idea must be 

considered and looked after since a trade imbalance may be an indication of other issues in a 

country's domestic economy or at an international economic level that impacts the state of a 

country's trade balance (Ginting, 2017). 

The rest of the study is organized as follows: The second section reviews literature, the third 

section presents the research methodology, the fourth section involves data and results, and the 

fifth section presents the conclusion and recommendations. 

2. Literature Review 

2.1 Indonesia and its international trade  

The Indonesian economy has gone through ups and downs and can be easily divided into two 

periods; 1945 – 1965 and 1965 – 1998. In the first part, despite achieving impressive gains in health 

and education, the economy engaged in battling inflation and stagnation, while in the second part, 

it was engaged in consolidating the gains and strengthening the economic development of the 

country but at the expense of increasing economic disparities between haves and have-nots (Sudari, 

2017; Kompas, 2018; Britannica, 2021; Tjoe, 2018). By buying more than it sells, by importing 

more than it exports, a nation endangers its balance of payments and, thus, its currency (Stalin, 

1954). In 2020, Indonesia maintained a trade deficit with several key trading partners, including 

China, Australia, and Thailand. The biggest trade deficit was 5.32 billion dollars, followed by 1.5 

trillion US dollars from Thailand, and 874 million US dollars in January-June 2020 from Australia 

(Fauzan, 2020). The trade deficit is problematic because it is only financed by capital flows (from 

trade-surplus countries), and its sudden cessation of capital flows creates instability at the national 

level and internationally (Yilmazkuday, 2021). The bilateral trade deficit does not need to be so 

concerned by a country with a bilateral trading deficit, but the bilateral trade deficit takes on 

significant importance, particularly in cases of chronic multilateral trade deficits. Then, it becomes 

necessary to identify countries with large commercial deficits in a country-specific analysis of trade 

to mitigate the trade deficit problem with such countries to reduce the deficit problem (Basu & 

Datta, 2007). Table 1 summarizes important literature on Indonesia-China trade and economic 

relationships. 

Sutrisno (2014) explains the issue of how to eliminate trade deficit in the trade balance. Trade 

deficits in the trade balance can be overcome by merging monetary and fiscal policies. One way to 

minimize the current account deficit (CAD) is to increase exports while decreasing imports, 

resulting in a trade balance surplus that can then be used to reduce the CAD. This study examined 

oil and gas exports and imports, as well as non-oil and gas imports. Several reasons contributed to 

the rise in the trade deficit on the import side, including an increase in energy demand, an increase 

in global oil prices, and an increase in the number of motorized vehicles. Meanwhile, on the export 

front, the average price of Indonesia's raw-goods export commodities has dropped. 
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Ginting (2014) examines the evolution of Indonesia's trade balance from 2006 to 2013 to 

determine what factors contributed to the country's trade deficit over that period. This journal 

identifies the factors causing the trade deficit. From 2006 to 2011, Indonesia's trade balance results 

consistently showed a trade surplus, indicating that the country's export value was still greater than 

its import value. However, Indonesia's trade balance started to show a trade deficit from late 2011 

to April – June 2013. The trade balance shortfall in 2012 was caused by strong imports of 

Indonesian oil and gas exceeding exports. Furthermore, Indonesia's non-oil and gas imports 

continue to rise. Meanwhile, on the export front, the average price of Indonesia's export goods, 

which are raw materials, has dropped. According to this journal, the relationship between domestic 

demand and the real exchange rate hurts the trade balance in Indonesia in the short term. When 

domestic demand increases, so do imports. Unlike the exchange rate, where it is understood that 

each Rupiah depreciates, the trade surplus rises. This event occurs because the low level will boost 

the export competitiveness of Indonesian goods due to the low price. On the other hand, foreign 

income considerations have a favorable relationship with Indonesia's trade balance. The greater 

Table 1. The summary of selected literature on China-Indonesia economic relations 

Year Description Literature 

1999 
The study argued that with China’s joining of WTO and other 
regional trade agreements both China and its trading partners 
including Indonesia are likely to benefit.  

Atje and Gadhu (1999) 

2007 
The study compares China's and Indonesia's development strategies 
and identify similar and distinctly different development patterns. 

Hofman et al. (2007) 

2011 

The study argued that through in past the relationships between 
China and Indonesia didn’t go smooth however with time their 
interests are converging and relationships are improving. The 
strategic implications of these closer relations for Australia are 
presented.  

Nabbs-Keller (2011) 

2012 
The ups and downs of trade protectionism in Indonesia are studied 
while highlighting Indonesia’s ability to use regional and international 
engagement to counterbalance rising protectionism.  

Basri and Patunru (2012) 

2014 
The impact of Indonesia-China trade liberalization on the Indonesian 
trade and the lives of Indonesian households has been study.   

Sabaruddin et al. (2014) 

2014 

The study argued that through in past the relationships between 
China and Indonesia were strained but post-Suharto Indonesia has 
significantly improved its economic and political relations with China. 
Consequently, not only new opportunities have arisen some 
challenges and contradictions have also emerged.  

Fukuoka & Verico (2014) 

2015 

By building an econometric model to estimate the direct impacts of 
the ASEAN–China Free Trade Agreement (ACFTA) on Indonesia 
and China the study argued that though the agreement modestly 
increased trade surplus for Indonesia overall, it contributed to to a 
larger bilateral deficit with China. 

Marks et al. (2015) 

2015 

The study reports resentment among Indonesian business sector 
towards skewed trade relations between China and Indonesia 
resulting from the ACFTA whom they believe to be responsible for 
Indonesia’s increasing trade deficit with China. The study discusses 
the necessity of the ACFTA and why it needs continued 
implementation.   

Siwi (2015) 

2016 

The study reports the positive impact of ACFTA on Indonesia’s 
production, investment, trade and national income growth whereas 
the negative impact of the depreciation of Rupiah against the U.S. 
dollar on Indonesia’s production and trade performance 
consequently causing the national income deficit. 

Jamilah et al. (2016) 

2019 

The study argues that with the economic rise of China the unipolar 
world is becoming multipolar, and the Belt and Road Initiative is 
likely to consolidate the gains resulting from the multilateralism while 
improving the relations between China and its trading partners like 
Indonesia.  

Putri and Ma'rif (2019) 



International Journal of Grey Systems: Vol. 1, No. 2 Candra et al. (2021)  

36 

 

the other countries' international profits or GDP, the greater Indonesia's exports. Ginting (2014) 

concluded that the key cause of the trade imbalance in Indonesia's trade balance during that period 

was the strong imports relative to exports. 

Indonesia traded with 210 countries from around the world and with 130 of them, it experienced 

a surplus, and with the remaining 80 it recorded a deficit (WITS, 2018). The top 10 countries that 

Indonesia had the largest trade deficit with, in 2018, are shown in Figure 1. 

Indonesia has the most significant trade deficit with China at $18.4 billion, followed by 

Singapore ($8.45 billion), Thailand ($4.1 billion), Saudi Arabia ($3.7 billion), Australia ($3.02 

billion), Nigeria ($2.1 billion), Qatar ($1.3 billion), Germany ($1.27 billion), Argentina ($1.2 billion), 

and Canada ($0.92 billion). China is an important trading partner as well as Indonesia's largest 

trading partner, controlling 24.13% of Indonesia's market share in import partners and 15.05% in 

export partners (WITS, 2018). 

2.2 Trade deficit and its causes 

Trade deficits occur when a country's spending on consumption and investment exceeds the 

value of the goods and services produced (Mankiw, 2018). In this case, Indonesia is spending more 

than it can earn, which results in a deficit in the balance of trade (BoT). Indonesia's trade balance 

deficit is influenced by internal and external factors (Nabila, 2017). Internal factors include lack of 

infrastructure and weakening of Rupiah (Indonesian currency), while external factors include 

ASEAN-China Free Trade Agreement and the U.S.-China trade conflict. 

2.2.1 Lack of infrastructure:   Infrastructure is one aspect of the trade balance deficit. Lack of public 

infrastructure means lacking highways, public transit, clean water, bridges, airports, harbors, 

reservoirs, electricity, flood control, etc. (Kompas, 2013). Lack of infrastructure can affect the trade 

deficit. For instance, the use of fuel, creation of infrastructure needs substantial financing. The 

allocation of infrastructure funds is around Rp 201 trillion in the state budget for 2013. 

Infrastructure subsidies spent are less than the energy subsidies spent, which is estimated at Rp 274 

trillion of Rp 1683 trillion of the total government spending (Tri Haryanto, 2013). Increasing fuel 

usage and decreasing oil production have further increased imports of petroleum products, which 

makes exports of petroleum and gas no longer cover them (Mangeswuri, 2014). In the meantime, 

the gasoline subsidies are partly financed by new government debt. Many residents enjoy subsidized 

 
Figure 1. Top 10 countries with which Indonesia faces largest trade deficit (Data: WITS, 2018) 
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gasoline, but a lack of public transit makes many people purchase cars. Oil and gas exports totaled 

only USD 34 billion during January-November 2012, while imports of petroleum and gas 

amounted to USD 39 billion. The deficit was almost US$5 billion. The greater the fuel subsidy, the 

greater the shortfall of the government's budget. This is to the detriment of citizens' access to better 

health services and infrastructure. Funds have also been reduced to develop technical advances and 

enhance defense and protection.  

2.2.2 Weakening of Rupiah:   A significant part of the trade balance deficit is the Rupiah's exchange 

rate (Ningsih, 2019). Weakening the dollar exchange rate would undoubtedly harm the Indonesian 

economy and affect rising rates, which use the dollar as a tool for transactions (Diana & Dewi, 

2019). Under the weakening of the exchange rate Rupiah, the price of imported items would 

increase fast. The decline in the rupiah exchange rate represents a decline in the rupiah currency 

demand society, either due to the decreasing position of the national economy as a vehicle for 

international payments or to the rising demand for foreign currency. The effect is that the cost of 

importing raw materials increases. 

The exchange rate varies on a free market, depending on many factors that affect foreign 

exchange supply and demand (Chomas et al., 2014). This exchange is essential for outgoing payment 

transactions across countries (imports). As the level of growth in income (relative to other 

countries) increases, more demand for foreign currency is maximized. Foreign exchange rates begin 

to rise, and currency prices themselves are falling. 

2.2.3 ASEAN-China Free Trade Agreement:   In 2010, Indonesia was one of the 6 ASEAN countries 

that decided to sign a cooperation agreement with China called the ASEAN-China Free Trade 

Agreement (ACFTA). It aimed to either reduce or remove trade barriers of goods, increase access 

to market services for both tariff and non-tariff products, control investment policy and provision, 

thus improving economic cooperation between ASEAN countries and China (Sari & Suhadak, 

2017). This agreement led to an increase in trade volume in both the import and export sectors 

between Indonesia and China. However, over time, the trade balance between Indonesia and China 

became asymmetrical where Indonesia focused on exporting products such as mining, oil, and gas 

(natural resources) while China exported manufactured products such as low priced electronics, 

machinery, and transportation-related goods, turning Indonesian-made goods inferior to those 

made in China (Muslihati, 2010). The huge price difference between imported products from China 

and domestically made products naturally makes consumers prefer imported goods from China 

over local products. This made local producers unable to compete and unbalanced Indonesia's 

trade balance. 

2.2.4 The U.S.-China trade conflict: The high tension between China and the United States which 

began in July 2018, affected almost many other economies, including Indonesia, even though 

Indonesia was not directly involved in the trade war. Both China and the U.S. are Indonesia's main 

trading partners. The trade war between China and the U.S. left a negative impact on Indonesia, 

namely the second-round effect, a situation in which China and the U.S. reduced imports of raw 

materials from Indonesia due to an economic slowdown resulting from high tensions (Wangke, 

2020). The effect can be shown in Table 2, where the demand for oil and gas that was exported to 

China declined dramatically in 2019 from $2.72 Billion to $2.06 Billion. The decline in commodities' 

demand led to a reduction in the commodity prices as well, especially in the primary commodity 

that Indonesia exports, such as kernel oil, palm oil, and coal that experienced a contraction of -

39.53%, -16.90%, and -7.41% (Iqbal et al., 2020). 

 

Table 2. Indonesian data on oil and gas and non-oil and gas exports (Data: KPRI, 2021) 

Export 2016 2017 2018 2019 2020 

Oil and gas 1.67 1.73 2.72 2.06 1.84 

Non-Oil and gas 15.1 21.3 24.4 25.8 29.9 
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3. Research Methodology 

3.1 Data collection 

The Indonesian import and export data concerning China from 2011 to 2020 was obtained from 

TE (2020) and KPRI (2021). The Trade Deficit (𝑇𝐷) and Trade Surplus (𝑇𝑆) were calculated from 

the formula of Balance of Trade (BoT), the difference between exports (E) and imports (I), as 

given below, 

𝐵𝑜𝑇 = {
𝑇𝑆;  𝐸 − 𝐼 > 0 
𝑇𝐷;  𝐸 − 𝐼 < 0

 

The future balance of trade was estimated through the same formula but instead of using actual 

data, the data simulated through the most accurate forecasting model was used. 

3.2 Grey forecasting model 

Deng (1982) proposed the Grey System Theory. The theory helps handle problems containing 

objective uncertainty (Javed & Cudjoe, 2021) without requiring a large sample size with a specific 

probability distribution (Mahmoudi et al., 2021). Grey forecasting theory is an important offshoot 

of the Grey System Theory. Ma et al. (2019) and Javed et al. (2020a) applied grey forecasting in the 

tourism sector. Quartey-Papafio et al. (2020) and Zeng et al. (2020) used it for forecasting cocoa 

production and grain production, respectively. Javed and Liu (2018) and Ikram et al. (2019) used it 

to predict the number of research publications and ISO certifications of selected countries, 

respectively. Wu et al. (2020) and Xie et al. (2021) used it to predict CO2 emissions. Thus, with time 

the grey forecasting modeling is only becoming popular and seeing a large number of applications. 

 Even Grey Model EGM (1,1) is an important model of the grey forecasting theory (Liu et al., 

2017). EGM (1,1,α,θ) is an optimized form of the EGM (1,1), and is the grey model with a 

differential equation of first order containing a single variable and a weighted background value 

that contains a conformable fractional accumulation. It was proposed by Javed et al. (2020b), and 

the steps to calculate EGM (1,1,α,θ), are reproduced below.  

Let the actual data sequence be 

𝑋(0) = (𝑥(0)(1), 𝑥(0)(2), … 𝑥(0)(𝑛)) 

 And the compatibility series of   accumulated fractional data is  

𝑋(𝛼) = (𝑥(𝛼)(1), 𝑥(𝛼)(2), … 𝑥(𝛼)(𝑛)) , 𝛼 ∈ (0,1], 𝑘 = 1,2, … , 𝑛 

where, 𝑥(𝛼)(𝑘) = ∑ (
𝑥(0)(𝑖)

𝑖1−𝛼 )𝑘
𝑖=1 .  

The approximate regressive equation is stated as 

𝑥(0)(𝑘) = 𝑘1−𝛼 (𝑥(𝛼)(𝑘) − 𝑥(𝛼)(𝑘 − 1)) 

The time response function is 

𝑥(0)(𝑘) = 𝑘1−𝛼(1 − 𝑒𝑎) (𝑥(0)(1) −
𝑏

𝑎
 ) 𝑒−𝑎(𝑘−1) 

EGM (1,1,α,θ) has the advantage of being able to change the parameters of α and θ with data 

variance. Data noise may have various shapes. Contrary to the conventional model EGM (1,1), the 

two parameter EGM model (1,1,α,θ) is dynamic and changes the values of its parameters as noise 

in data varies, thus generating relatively more precise forecasts.  

In the current study, Even Grey Model EGM (1,1,α,θ) was used for forecasting Indonesian 

exports to China and Chinese imports to Indonesia. For comparative analysis, Linear Regression 

(LR), Exponential Regression (ER), and Exponential Triple Smoothing (ETS) methods were used. 
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The model EGM (1,1,α,θ) was built in MS Excel. For running LR, ER, and ETS, the built-in 

functions of MS Excel were used. 

3.3 Forecast error measurement 

The current study will use five metrics (Ofosu-Adarkwa et al., 2020) for the measurement of 

forecast error. These are Mean Absolute Error (MAE), Root Mean Square Error (RMSE), 

Normalized RMSE (NRMSE), Mean Absolute Percentage Error (MAPE), and Normalized MAPE 

(NMAPE), respectively given by 

𝑀𝐴𝐸 =
1

𝑛
= ∑|𝑥(𝑘) −  𝑥(𝑘)|

𝑛

𝑘=1

 

𝑅𝑀𝑆𝐸 = √
1

𝑛
∑(𝑥(𝑘) −  𝑥(𝑘))

2
𝑛

𝑘=1

 

𝑁𝑅𝑀𝑆𝐸 =  

√∑ (𝑥(𝑘) −  𝑥(𝑘))
2𝑛

𝑘=1

√∑ (𝑥(𝑘))
2𝑛

𝑘=1

 

𝑀𝐴𝑃𝐸(%) =
1

𝑛
× ∑ |

𝑥(𝑘) −  𝑥(𝑘)

𝑥(𝑘)
| × 100

𝑛

𝑘=1

 

𝑁𝑀𝐴𝑃𝐸 (%) =
1

𝑛
× ∑ |

𝑥(𝑘) −  𝑥(𝑘)

1
𝑛

∑ 𝑥(𝑘)𝑛
𝑘=1

| × 100

𝑛

𝑘=1

 

where, 𝑥(𝑘) represent actual data and 𝑥(𝑘) represent simulated data. 

4. Results and discussion 

4.1 Analysis of Trade between Indonesia and China 

As part of the ASEAN-China Free Trade Area (ACFTA), the flow of goods between China and 

Indonesia can move freely almost without a barrier, so the total trade between the two sites has 

significantly increased to a higher level. China is Indonesia's largest trading partner with a share of 

15.05%. The most imported products by Indonesia are non-oil and gas products such as electronics 

(HS 85) and machine goods (HS 84), while on the other hand, Indonesia exports oil and gas 

products such as mineral fuels, petroleum, distillation products (HS 27) and animal, vegetable fats 

and oils, cleavage products (HS 03) (Adharsyah, 2019).  

In 2018, products imported to Indonesia accounted for the largest quantity worth $45.53 Billion 

while the largest amount of products exported to China was in 2020, worth $31.77 Billion, as shown 

in Figure 2 and Table 3. 

 



International Journal of Grey Systems: Vol. 1, No. 2 Candra et al. (2021)  

40 

 

 
Figure 2. Total import and export between Indonesia and China (2011-2020) 

4.2 Calculating trade deficit between Indonesia and China 

To determine whether a country has a trade surplus (TS) or trade deficit (TD), we can calculate 

the Balance of Trade. Balance of Trade (BoT) is the difference between a country's exports (E) and 

imports (I). Table 3 highlights the BoT between Indonesia and China.  

Since joining the ASEAN-China Free Trade Area (ACFTA) in 2010, Indonesia has never printed 

a trade surplus with China. The gap between imports and exports between China and Indonesia is 

also getting wider every year, as Chinese products satisfy consumers' needs in Indonesia with better 

quality and competitive prices (Rakhma, 2017). In 2020, due to the COVID-19 outbreak in China, 

the number of imported products from China dropped to $39.63 Billion or 11.8%. With the 

declining imports from China, Indonesia narrowed the trade deficit gap with China. However, this 

gain came at a cost borne by the industries and people affected by the pandemic. 

4.3 Forecasting trade deficit between Indonesia and China 

In this study research, the forecasts of Indonesia's current account deficit were made from 2021 

until 2025. In this forecast, we use export, import, and balance of trade data from 2011 until 2019. 

The year 2020 was ignored because of the impact of the COVID-19. We use four forecasting 

methods; Even Grey Forecasting Model EGM (1,1,α,θ), linear regression, error, trend, seasonal 

(ETS), and exponential regression. The forecasts are shown in Table 4. The results revealed that 

the trade deficit between Indonesia and China would likely grow in the next five years. Indonesia's 

import and export trends are shown in Figures 3 and 4, respectively. Using the forecast data, the 

balance of trade was estimated, and the results are shown in Figure 5, where the role of the COVID- 
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Table 3. Historic data on Indonesian balance of trade ($ billion) with China 

Year Indonesian Exports to China Indonesian Imports from China Balance of Trade 

2011 22.94 26.21 -3.27 

2012 21.65 29.38 -7.73 

2013 22.6 29.84 -7.24 

2014 17.6 30.62 -13.02 

2015 15.04 29.41 -14.37 

2016 16.79 30.8 -14.01 

2017 23.08 35.76 -12.68 

2018 27.13 45.53 -18.4 

2019 27.96 44.93 -16.97 

2020 31.77 39.63 -7.86 
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Table 4. Forecasting Indonesia's trade balance ($ billion) 

 Actual EGM (1,1,α,θ) Linear Regression ETS Exp. Regression 

Year E I BoT E I BoT E I BoT E I BoT E I BoT 

2011 22.9 26.2 -3.3 22.9 26.2 -3.27 19.2 24.6 -5.4 23.07 27.1 -4.0 20.4 23.6 -3.2 

2012 21.7 29.4 -7.7 17.1 26.3 -7.73 19.8 26.8 -7.0 23.68 29.3 -5.7 20.9 25.1 -4.2 

2013 22.6 29.8 -7.2 18.2 28.4 -7.24 20.4 29.1 -8.7 24.29 31.6 -7.3 21.4 26.8 -5.4 

2014 17.6 30.6 -13.0 19.3 30.6 -13.02 21.0 31.4 -10.3 24.90 33.9 -8.9 22.0 28.6 -6.6 

2015 15.0 29.4 -14.4 20.5 33.0 -14.37 21.6 33.6 -12.0 25.52 36.1 -10.6 22.5 30.5 -7.9 

2016 16.8 30.8 -14.0 21.8 35.6 -14.01 22.3 35.9 -13.6 26.13 38.4 -12.2 23.1 32.5 -9.4 

2017 23.1 35.8 -12.7 23.1 38.4 -12.68 22.9 38.1 -15.3 26.74 40.6 -13.9 23.6 34.6 -11.0 

2018 27.1 45.5 -18.4 24.5 41.4 -18.4 23.5 40.4 -16.9 27.35 42.9 -15.5 24.2 36.9 -12.7 

2019 28.0 44.9 -17.0 25.9 44.6 -16.97 24.1 42.6 -18.5 27.96 45.1 -17.2 24.8 39.3 -14.5 

2020 31.8 39.6 -7.86 27.5 48.1 -20.6 24.7 44.9 -20.2 28.57 47.4 -18.8 25.4 41.9 -16.5 

2021    29.1 51.8 -22.7 25.3 47.1 -21.8 29.18 49.7 -20.5 26.1 44.7 -18.7 

2022    30.8 55.9 -25.0 25.9 49.4 -23.5 29.79 51.9 -22.1 26.7 47.7 -21.0 

2023    32.6 60.2 -27.6 26.5 51.7 -25.1 30.40 54.2 -23.8 27.4 50.8 -23.5 

2024    34.6 64.9 -30.3 27.1 53.9 -26.8 31.02 56.4 -25.4 28.0 54.2 -26.1 

2025    36.6 70.0 -33.4 27.8 56.2 -28.4 31.63 58.7 -27.1 28.7 57.8 -29.0 

*Data from 2011 to 2019 was used for forecasting purposes. 2020 data was ignored because of the COVID-19 pandemic.  
E: Exports, I: Imports, BoT: Balance of Trade 

 
Figure 3. Forecast of Indonesia's export trend 
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Figure 5. Estimates of Indonesia's Balance of Trade trend 
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to three statistical forecasting models, the grey forecasting model showed superior performance.  

The widening gap between imports and exports is a sign of worry. Indonesian policymakers 
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Table 5. Forecast error measurement of the forecasting models 

Model 
MAE RMSE NRMSE MAPE (%) NMAPE (%) 

Export Import Export Import Export Import Export Import Export Import 

EGM (1,1,α,θ) 3.2 2.5 3.7 3.0 0.17 0.09 16.7 7.5 14.93 7.43 

Linear regression  3.4 2.7 3.9 3.2 0.18 0.09 17.6 8.2 13.99 7.63 

ETS  3.9 3.1 5.5 4.0 0.25 0.12 22.3 9.7 17.82 9.22 

Exp. Regression 3.2 3.3 4.0 4.1 0.18 0.12 17.3 9.4 14.95 9.93 
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to prevent the worsening trade deficit between Indonesia and China, a mixed policy consisting of 

fiscal and monetary policies. It should include granting tax breaks for imports of raw goods, 

improving agricultural products, increasing biodiesel made from palm oil, and supporting the 

provision of land for the agricultural sector. The monetary policy that provides incentives to 

domestic exporters should be enforced, and Bank Indonesia must maintain interest rates and the 

exchange rate of the Indonesian currency to support the policies. 

  The study has five recommendations for the Indonesian policymakers: (a) Indonesia should 

negotiate with China under ACFTA's circumstances in deregulation of tariff restrictions and import 

quotas to prevent imbalance and industrialization. (b) The government needs to develop bilateral 

and multilateral ways to introduce the local products with the aid of international shows. The 

products to be displayed are authentic products such as ground coffee, prawn crackers, instant 

noodles, and coffee beans. (c) Increasing the use of biodiesel made from palm oil (Indonesia is the 

largest exporter of palm oil, with an export rate of 50%). By slowly replacing diesel with biodiesel 

made from palm oil, Indonesia can reduce diesel imports because of the reduction in the trade 

deficit. Following in the footsteps of China, a shift toward electric vehicles is another option. (d) 

The government should encourage the production of food items like garlic, onions, sugar, potatoes, 

and chilies, which are usually imported products from China. Based on the provision of land will 

lead to food self-sufficient, which means we can reduce the trade deficit. (e) Investments in tertiary 

industries and the technology-driven industries of the future should be improved. Also, lessons 

can be learned from China's way of trading with other nations. 

By reducing the trade deficit of Indonesia with China, the COVID-19 has highlighted another 

deficit – humanity's deficit with nature, where we extract more resources from nature than we 

invest in nature. This deficit rarely finds its mention in the rooms of economic policymakers and 

corporate boardrooms except for some talk about it in the media and the Sustainability Reports. 

The study concludes with some important questions for the readers, in general, and the 

policymakers, in particular. Also, in the future, efforts should be made to improve the trade 

forecasting models. A grey forecasting model may also be proposed, especially for trade deficit 

predictions.  
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