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Introduction

Oil plays a vital role in the modern economy of all countries (Huang, Hwang, & Peng, 2005), as
fuel drives the economy. Demand and supply conditions affect the movement of oil prices. In
addition, non-fundamental factors such as geopolitical conditions and weather disturbances also
significantly affect fluctuations in oil prices (Feng, Xu, Failler, & Li, 2020). Oil price fluctuations
affect a country's economy differently, depending on whether the country is an oil importer or
exporter. Unexpected changes in oil prices significantly impact the volatility of macroeconomic
and financial variables (Park & Ratti, 2008). Changes in oil prices can be an essential driver of
macroeconomic uncertainty in the global economy.
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ASEAN consists of oil-exporting and importing countries. For a net oil exporter country,
oil is a foreign exchange earner. The oil and gas sectors are the backbone of the Brunei Darussalam
economy. The energy commodity exports contributed 57.7% to Brunei’s GDP, 96.35% to total
exports, and 87% to government revenue in 2019 (DEPS, 2020). The surplus of export value over
import value makes Malaysia a net oil exporter (Jalil, Ghani, & Duasa, 2009). Energy exports
contributed 30.9% to government revenue, 28.39% of total exports, and 20% to Malaysia's GDP.
When there is an increase in oil prices, oil exporters will experience an increase in foreign currency
inflows, which will lead to an appreciation of the exchange rate, low inflation, and low-interest
rates, which can stimulate output growth and lead to increasing demand for inputs, such as labor.
In addition, significant oil exports with high prices and relatively stable long-term accumulation of
foreign assets provide a safe balance of payments for exporters. However, a positive oil price shock
is also expected to hamper trade growth between oil exporters and other oil importers.

The role of oil for importing countries is different from that of exporting countries. For
importers, oil is not a foreign exchange earner but can reduce the country's foreign exchange.
Thailand is a net oil importer, with 76.8% of its oil needs coming from imports in 2018 (IEA,
2021). Indonesia's oil needs could only be met by domestic production of 50.86%, and the rest was
met through imports in 2018 (IEA, 2021).

For oil-importing countries, rising prices will be followed by increasing production input
prices, pushing production costs to encourage companies to reduce output. From a
macroeconomic perspective, an increase in production input prices caused by the rise in oil prices
will lead to a decline in the production of various industries and economic sectors. Changes in
aggregate will result in a decrease in output and encourage an increase in unemployment. The rise
in oil prices also increases the demand for foreign currency, which can reduce foreign exchange
and increase capital outflows, resulting in depreciation. The depreciating exchange rate makes
imported products more expensive, increases domestic inflation and interest rates, and causes a
trade balance deficit in a certain period. For households, this will reduce the purchasing power of
the people. Consequently, the industry will be compelled to lower production volumes and
rationalize employees.

For the ASEAN region, energy demand, especially oil, tends to increase yeatrly. It is in line
with the development and industrialization process in ASEAN countries. The demand for oil that
is not proportional to the energy supply can lead to vulnerabilities in energy security. British
Petroelum (2020) states that in the last ten years (2008 to 2018), petroleum consumption growth
in the ASEAN region has been the highest compared to other areas and the world. ASEAN's oil
consumption growth is 4.4% per year.

In compatrison, wotld oil consumption growth is 1.3% per year, and other regions such as
North America is 0.2%, South and Central America is 0.6%, Europe decreases 0.9%, CIS is 1.5%,
the Middle Eastis 2.6%, and Africa is 2.2%. Unlike consumption in the last ten years, oil production
in the ASEAN region has decreased by 1.24% per year, and not all countries in the ASEAN region
produce oil (British Petroelum, 2020). The growth of oil consumption that is not followed by
production growth can lead to vulnerability to energy security, especially oil, an energy source that
is the primary need for a country in driving its economy. Energy security occurs when a country
can meet the availability of endless energy resources and the affordability of prices (IEA, 2021).

Oil prices that often experience shocks or are highly volatile are not common conditions
because they can disrupt the balance of a country's economy and create vulnerabilities in the energy
sector. Therefore, analyzing the economy or macroeconomics of a nation can be used as an initial
signal of whether the country is sensitive to oil price shocks caused by its significant dependence
on oil, which can prevent and reduce the adverse effects of oil price shocks.

Several studies have examined the effect of oil price shocks on a country's economy.
Ahmed, Bhutto, and Kalhoro (2019) found that oil price shocks significantly impacted several
macroeconomic indicators of the five SAARC countries in the short and long term. Kitous et al.
(2016) found that the decline in oil prices has a significant and negative effect on the GDP and
revenues of oil-exporting governments; this is in line with Yildirim and Arifli (2021). However,
Charfeddine and Barkat (2020) found different things where the decline in oil prices has no
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significant effect on real GDP. Lorusso and Pieroni (2018) found that oil price shocks have a
significant effect that causes a direct decline in GDP growth, an increase in inflation, the nominal
interest rate, and the unemployment rate in the importing country. On the other hand, the finding
of Gershon, Ezenwa, and Osabohien (2019) was different, where the increase in oil prices causes
GDP per capita to increase in oil-importing countties.

The difference between this study and previous research is the region of the ASEAN region
consists of developing countries and small open economies. Most studies concerned with the oil
price shocks on the economy were carried out in developed countries and countries that export
and import oil in large quantities. Research related to oil price shocks in ASEAN mainly examines
its effect on the stock market. There are still not many studies on oil prices with the ASEAN
macroeconomics. Studies related to macroeconomics generally only focus on growth and inflation,
for example, research by Kriskkumar and Naseem (2019) and Razmi, Azali, Chin, and Shah
Habibullah (2016). Therefore, this study expands the empirical literature by adding macroeconomic
variables such as real GDP, real exchange rates, inflation, real interest rates, the balance of
payments, and unemployment rates. The selection of these variables is made to proxy the
economy’s performance because oil price is one of the external factors that can affect a country’s
economy. Leading macroeconomic indicators are used to measure this based on data availability.
Real GDP describes a measure of a country's economic growth that is better than nominal GDP
because real GDP is not affected by price changes, the production of goods and services is
measured at fixed prices; the real exchange rate is used to proxy economic competitiveness,
inflation measures the rate of price changes over time, and the availability of money, actual interest
rates to proxy purchasing power, the balance of payments describes a country's economic
transactions related to the ability to absorb foreign exchange and foreign debt payments and the
unemployment rate represents productivity to produce output. This study also distinguishes oil
price shocks into rising and falling oil price shocks using the Mork transformation (1989) to provide
better explanations. Based on the description above, this study aimed to determine the impact of
oil price shocks on ASEAN macroeconomic variables.

Methods

This study uses quarterly data from 1995 to 2020 consisting of real GDP, real exchange rates,
inflation, real interest rates, the balance of payments, and the unemployment rate in four ASEAN
countries, namely Brunei Darussalam, Malaysia, Indonesia, and Thailand. The crude oil price data
used was Brent Crude Oil. In the period 1995 to 2020, because during that period there were several
financial and economic crises such as in 1997, 2001, 2008, Covid-19, 2020, political and economic
instability in several oil-exporting and importing countries, then shocks to the sharp rise and fall of
oil prices such as in 1999, 2006, 2008, 2011, 2016, and 2020.

VAR Stability Test

The VAR estimation is stable if all the roots have a modulus smaller than one and are located
within the unit circle (Enders, 2004).

Vector Error Correction Model (VECM)

VECM is a restricted VAR used for non-stationary variables but has the potential to be cointegrated
(Enders, 2004). This study used VECM because the variables were non-stationary at the level and
cointegrated, implying a long-term relationship. An error correction mechanism was included in
the model to capture the variations associated with adjustment for the long-term relationship. The
selection of VECM helps distinguish between short-term and long-term dynamics and consists of
a correction aspect called the error correction term (ECT). According to Lee, Ni, and Ratti (1995),
Mork (1989) and Hamilton and Lin (1990), there is a nonlinear relationship between oil prices and
macroeconomics. The nonlinear specification categorizes oil price shocks into positive ones for
rising oil prices and negative ones for falling oil prices using the Mork transformation. This is done
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to ensure better results and explanations. According to Mork, the variables that determine changes
in oil prices can be stated as follows:
opf = max (0, (opt — opt-1)) or Aopt > 0, for rising oil prices (Inop_positive)
op; = min (0, (opt — opt-1)) or Aopt < 0, for falling oil price (lnop_negative)
The VECM model specifications can be estimated for positive and negative shocks or rising and
falling oil prices as follows:
AlnrGDP, = a, + Z§=1a1yAlnop+t_1 + Z§=1 azyAlnop™  +

Z§=1 azyAlnrGDP_; + Z§=1 azyAlnrere_; + Z§=1 asyAinfi_; +

Y1 Aeylrinty_y + Y0, azyAlnbopye_y + XP_; agyAunye_; —

A1 (InrGDP,_; + 2112ln0p+t_1 + azylnop™,_, +aglnrer_; + asyinf_; +

agprinty_q + a;,Inbop_1 + agune_q1) + eq¢ 3)
Alnrer, = by + Z§=1b1yAlnop+t_1 + Z$=1b2yAlnop_t_1 + Z£=1 b3, AlnrGDP,_; +

Z§=1 b,yAlnrer,_; + Z$=1 bsy,Ainf,_; + Z§=1 bgrArint,_; +

Z§=1 b,Alnbop,_; + Z$=1 bgyAun,_; — A, (Inrerc_; + byylnop™ | +

baalnop™ _, + b3,InrGDP_; + bsyinfi_; + beprint_; + byzlnbope; +

bgoune_1) + ez Q)
Ainf, = ¢y + Z§=1 clyAlnop“Lt_1 + Z$=1 czyAlnop_t_1 + 25=1 C3yAlnrGDP_; +

Z§=1 C4yllnrere_; + Z§=1 CsyAinfi_; + 25=1 CeyArinte_q +

Z§=1 C7yAlnbop_; + Z§=1 CgyAun_; — Az(inf_; +

clelnop+t_1+ Czlnop™,_, + c3,InrGDP_; + cyolnrere_; + cqprinte_q +

Cy2Inbopy_; +cgpun—;) + e3¢ ®)
Arint, = dy + 25:1 dlyAlnopJ“t_1 + Z$=1 dpyAlnop™  + Z§=1 d3,AlnrGDP,_; +

5:1 dgyAlnrer,_; + 25:1 dsyAinf_; + Yhey deyArint,_; +

Z£=1 d;yAlnbop,_; + 212:1 dgyAun;_; — M(rintt_1 +

dlzlnop+t_1+ dazlnop™,_, + dzzInrGDP_; + dy;lnrer,; + dspinfe; +

dyzInbop_+dgpune_;) + ey ©)
Alnbop, = f, + Z£=1 flyAlnopth_1 + ZE:l foyAlnop™ _ + Z§=1 f3yAlnrGDP,_; +

Yo fayBlnrer,_y + Y0_, fs Ainf_y + Y0, feyArint,_; +

Y51 fryAlnbop_; + XV _, fg Aune_; — As(Inbope_; +

flzlnop+t_1+ foolnop™,_; + f3,InrGDP_; + fy,lnrer,; + f5pinfe 4 +

fearinte_q + fgaune_;) + ey ()
Aun, = g+ ZgzlglyAlnop*t_1 + Z§=1g2yﬂlnop_t_1 + Xv-1 83yAInrGDP,_; +

Yy-1 BayAlnrer,_y + Y0, g Ainf_y + Y0, geyArinte_; +

5:1 g7yAlnbope_; + Z§=1 gayAune_; — Ag(une_; +

glzlnop+t_1+ 822lnop™,_,83,InrGDP,_; + gyplnrer,_; + gsyinfe 4 +

Jeorinty_; + Z$=1 g721nb0pt—1) + gt ®)
Note that op;" is the transformation of the morphology of the increase in oil prices in year # 0p;
is the transformation of the morphology of the decline in oil prices in year % lnrGDP; is the real
GDP of the country studied in year # Inrer, is the real exchange rate of the country studied in year
¢, inf; is the rate inflation of the country studied in year # Inbop, is the country's balance of payments
studied in year # rnt, is the real interest rate of the country studied in year 4 and wn is the

unemployment rate of the country studied in year # A; ..Agare the short-run coefficients,
€1t ... € represents white noise.
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Results and Discussion
VAR Stability Test

The results of the VAR stability test show that the VAR system was stable because all its roots had
a modulus that was smaller than one (please refer to the results in Table 1)

Table 1. VAR stability test results

Country Modulus

Brunei Darussalam 0.095122 — 0.745615
Malaysia 0.180380 — 0.745902
Indonesia 0.051953 — 0.920989
Thailand 0.496165 — 0.866404

Vector Error Correction Model (VECM)

Based on Table 2, the long-term relationship of an increase in oil prices by one percent would cause
an appreciation of the BND real exchange rate by 2.727 percent and real ringgit exchange rate
2.629 percent, a decrease in Brunei’s inflation by 0.557 percent, and Malaysia's inflation by 1.858
percent, a decrease real interest rate by 4.105 percent and 4.156 percent, and a decrease in Brunei’s
unemployment rate by 2.881 percent and Malaysia’s unemployment rate by 5.609 percent.
Meanwhile, the long-term relationship between the increase in oil prices and Brunei's and
Malaysia’s real GDP was positive and significant, when there is an increase in oil prices by one
percent, it will increase Brunei Darussalam's and Malaysia’s real GDP by 12.718 percent and 0.775
percent. This is in line with Alekhina and Yoshino (2018), Charfeddine and Barkat (2020), Etornam
(2015), and Mendoza and Vera (2010). The long-term relationship of the increase in oil price by
one percent would decline Brunei’s balance of payments by 1.352 and increase Malaysia’s balance
of payments by 2.223 percent. These results are in line with Faheem, Azali, Chin, and Mazlan
(2020), and Shangle and Solaymani (2020).

Table 2. VECM estimation results of the long-term relationship between rising and falling oil
price and Brunei Darussalam’s, Malaysia’s, Indonesia’s, and Thailand’s macroeconomics

Inop_ BRN MYS IDN THA Inop_ BRN MYS IDN THA
positif negatif
lnrgdp 12.718* 0.775* -0.136* -0.620%* Inrgdp 14.207* 0.831* -0.444* -0.627*
3.291] [5.392] [6.036]  [-5.121] [4.804] [7.179]  [2797]  [-4.009]
Inrer -2.727* -2.629%* 0.379* 1.623* Inrer -3.171%* -2.816* 0.125* -1.642*
[-3.163] [-5.369] [6.122] [5.005] [4.967] [7.156]  [2.818]  [4.052]
inf -0.557* -1.858%* 1.979* 2.574* inf -1.935% -1.991* 3.551* 1.603
[-2.119] [-5.504] [5.804] [5.229] [5282]  [5.504]  [2756]  [1.979]
rint -4.105% -4.156* 7.154* 5.534* rint -1.427* 4.452% 2.368* 2.599
[-2.319] [-5.437] [5.894] [4.982] [-5.067] [7.157]  [2750]  [1.928]
lnbop -1.352% 2.223* 1.151* 2.306* Inbop 1.707* 2.382* 3.808* 2.333*
[-2.881] [5.680] [6.385] [4.114] [5.074] [7.337]  [2759]  [3.113]
un -2.881%* -5.609* 2.629%* 2.248%* un -3.351%* -6.009* 0.870* 4.298*
[-3.272] [-5.367] [6.229] [5.117] [4773]  [7.164]  [2739]  [4.035]

Note: entries with * sign show significance at the 5% significance level.

The long-term relationship between the decline in oil prices and Brunei’s and Malaysia’s real GDP
was positive and significant. It means that when there is a decrease in oil prices by one percent, it
will cause a decrease in Brunei's real GDP by 14.207 percent and Malaysia's real GDP by 0.831
percent. On the other hand, the decline in oil prices in the long term caused the depreciation of
Brunei's real exchange rate by 3.171 percent and ringgit real exchange rate by 2.816 percent, rising
inflation by 1.935 and 1.991 percent, Brunei's real interest rate by 1.427 percent, Brunei
Darussalam's and Malaysia's unemployment rate by 3.351 and 6.009 percent and falling the balance
of payments by 1.707 and 2.382 percent. This result is in line with Bala and Chin (2018) and
Yildirim and Arifli (2021). Meanwhile, the relationship between the decline in oil prices with
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Malaysia's real interest rates was positive, this means that when there is a decline in oil prices, the
real interest rates will decrease. These results align with Shangle and Solaymani (2020).

The long-term relationship of oil price increases based on Table 2 shows that a one percent
increase in oil prices causes Indonesia's and Thailand's real GDP to decrease by 0.316 percent and
0.620 percent. Meanwhile, an increase in oil prices by one percent will have an impact on the
depreciation of the rupiah real exchange rate by 0.379 percent and Thai baht by 1.623 percent, an
increase in inflation by 1.979 and 2.574 percent, interest rates by 7.514 and 5.534 percent,
Indonesia's and Thailand's the balance of payments by 1.151 and 2.306 percent, and the
unemployment rate by 2.629 and 2.248 percent. This result is in line with the findings of Al Rasasi
and Yilmaz (2016), Etornam (2015), and Jiménez-Rodriguez and Sanchez (2005), who found that
rising oil prices harmed economic activity in oil-importing countries studied. These results also
align with other studies which found that rising oil prices caused depreciation in the top 6 African
oil-importing countries (Saidu, Naseem, Law, & Yasmin, 2021), rising inflation in South Asian
countries (Zakaria, Khiam, & Mahmood, 2021), and a negative contribution to the evolution of
employment or an increase of unemployment rate in Spain as an oil-importing country (Ordofiez,
Monfort, & Cuestas, 2019).

However, these findings are different from Jibril, Chaudhuri, and Mohaddes (2020) and
Balli, Nazif Catik, and Nugent (2021) who found that the increase in prices negatively impacts the
trade balance of importers, but the findings are in line with Varlik and Berument (2020). This may
be because Indonesia not only imports but also exports oil, where the increase in world oil prices
will also be followed by an increase in the Indonesia Crude Price (ICP). In addition, the increase in
oil prices was also related to the increase in the prices of other commodities such as coal and palm
oil, which in turn would improve Indonesia's export competitiveness so that it could lead to an
improvement in the trade balance and balance of payments. The increase in oil prices did not
permanently affect the current account deficit because adjustments were needed to accommodate
higher oil bills.

Table 2 shows that a long-term decline in the price of oil would lead to an appreciation of
the real Thai baht exchange rate and real rupiah exchange rate, a decrease Indonesia's inflation and
real interest rates by 3.551 percent and 2.368 percent, Indonesia's and Thailand's balance of
payments, and Indonesia's and Thailand's unemployment rate. Meanwhile, in the long term, a one
percent decline in oil prices will increase Indonesia's real GDP by 0.444 percent and Thailand's real
GDP by 0.627 percent. This result is in line with Al Rasasi and Yilmaz (20106). The decline in oil
prices did not necessarily make Indonesia's and Thailand's balance of payments increase. This
might be caused by the appreciation that occurred due to the decline in oil prices or the reverse J-
curve phenomenon.

The shock of rising oil prices by one standard deviation resulted in Brunei's real GDP
increasing from the 1st to the 10" quarter. When oil prices experience a positive shock, it positively
impacts government revenues, encourages an increase in government spending and investment,
thereby stimulating an increase in exporter GDP. The response of the real exchange rate of the
Brunei Darussalam dollar was negative or appreciated from the 1% to the 10" quarter. An increase
in prices will cause the amount of foreign currency or the accumulation of foreign exchange
entering the country to increase. It will lead to exchange rate stability which can make the exchange
rate appreciated.

The shock of rising oil price decreased the inflation from 4™ to the 10" quarter but not
permanent, the real interest rates decreased until the 6™ quarter and then moved up again. The
increase in oil prices leads to the appreciation of the exchange rate of oil-exporting counttries,
encouraging relatively low domestic inflation which will lead to relatively low-interest rates (Alekhina
& Yoshino, 2018). The response of the balance of payments in the early quarter increased then tended
to respond downwards until the 10™ quarter, but the response was still positive. This may be due to
Brunei's undiversified export basket. When there is an increase in oil prices, the exchange rate of oil
exporters appreciated and impacted the current account surplus for several periods after the
appreciation of the domestic currency. Then, after several adjustments, the appreciation decreased
the current account balance, which also reduced Brunei's balance of payments. The shock of rising
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oil prices can disrupt the balance of payments, especially in countries that rely heavily on inflows
from oil exports and do not have a diversified export basket (Ugwuanyi, 2011).
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Figure 1. Brunei Darussalam IRF Results: (a) rising shock (b) falling shock
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Figure 2. Malaysia IRF Results: (a) rising shock (b) falling shock

The response of Brunei's unemployment rate decreased until the 4th quarter then moved
up again in the 5" quarter due to the shock of rising prices. This result is in line with the findings
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of Cuestas and Gil-Alana (2018). However, Brunei's unemployment rate, which rises again after
some time, was due to the mindset of young Bruneians who want jobs in the government because
they are considered secure, not risky, have job security, and have attractive benefits compared to
the private sector (Musa & Rozaidah, 2020), but employment opportunities in the government are
limited.

The shock of falling oil prices by one standard deviation at the beginning of the quarter
resulted in Brunei's real GDP increasing until the 6™ quarter and then continued to decline, the real
exchange rate depreciated until the 3rd quarter, then tended to appreciate again, inflation increased,
and began to decline in the 6™ quarter, interest rates increased, the balance of payments was
negative, and the unemployment rate continued to rise until 5" quarter. The balance of payments
tended to respond negatively is in line with Sakanko and David (2019).

The impact of the shock of rising and falling oil prices on Malaysia's macroeconomic
indicators can be seen in Figure 2. The shock of rising oil prices was responded to positively by
Malaysia's real GDP. However, Malaysia's real GDP response tended to decline until the 5™ quarter,
and then it rose again in the 6" to 10th quarters. The response of the Malaysian Ringgit real
exchange rate to the shock of rising oil prices was negative or appreciated until the 10" quarter.
Malaysia's inflation response to the shock of rising oil prices was positive and continued to increase
until the 5" quarter, but after the 5" quarter, this response began to decline. This result aligns with
Majuca's (2020) findings, which show that the increase in oil price positively impacts Malaysian
inflation because the increase in oil prices will slowly be incorporated into the prices of other goods
and services until a new equilibrium is reached. The trend of rising inflation in the first few quarters
and then declining in the following quarters indicates that high oil prices was the driving force for
companies to upgrade to modern manufacturing technologies that were not energy-intensive and
consumers cut their consumption of energy-intensive products. This can help prevent economic
indicators from being adversely affected by oil price shocks.

Malaysia's real interest rates respond negatively to the shock of rising oil prices, which was
not in line with the response to inflation. This result is in line with Shangle and Solaymani's (2020)
research, which found that, based on the CGE model, when the government's target is to minimize
the inflation rate, the effective policy is to reduce interest rates as a response to rising oil prices,
meanwhile when the government's target is to achieve the level of employment and investment,
the effective policy is to reduce the reserve ratio. Oil price shocks began to be responded positively
by the balance of payments in the 1* to 3* quarters. In the 4™ quarter, the balance of payments
responded negatively to the shock of rising oil prices, namely -0.313721. The response was positive
again in the 5" quarter to the 10™ quarter. The effect of the shock of one standard deviation of the
oil price on Malaysia's unemployment rate began to be responded negatively in the second quarter
or tended to decline until the 10™ quarter, namely 0.024053.

Malaysia's real GDP response to the shock of falling oil prices was positive but tended to
move downwards until the 10" quarter. The shock of falling oil prices tended to make the real
ringgit exchange rate depreciate. The shock of falling oil prices was responded to positively by
inflation and continued to increase until the 10" quarter. The response of the real interest rates to
the shock of the decline in oil prices tended to be negative, except in the 1%, 3, and 4™ quarters
were positive. The shock of falling oil prices was responded positively by Malaysia's balance of
payments but declined until the 2™ quarter, then rose again in the 3™ quarter and was relatively
stable until the 10" quarter.

Figure 3(a) shows Indonesia's and Thailand’s macroeconomic response to the shock of
rising oil prices. The shock of rising oil prices tends to be responded negatively and decline by the
real GDP of Indonesia from the 3 to the 10" quarter and Thailand's real GDP from the first to
the 10™ quarter. For oil-importing countries, an increase in oil prices would be followed by an
increase in production input prices, leading to a decline in the production of various industry and
economic sectors. This aggregate change would result in a decrease in output, which could
encourage a decrease in government spending and investment, leading to a decrease in real GDP.
In addition, rising oil prices adversely affect investment due to the increase in company costs
(Jiménez-Rodriguez & Sanchez, 2005).
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Figure 3a. Indonesia and Thailand IRF Results: rising shock
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The response of the real exchange rate of the Indonesian rupiah and Thai baht to the shock
of rising oil prices tended to be positive and continue to move up or depreciate. This increase in
oil prices would impact the increasing demand for foreign currency, leading to a weakening or
depreciation of the domestic exchange rate against the USD. The shock of rising oil prices was
responded positively by Indonesia's and Thailand's inflation and continued to increase until the 9*
quarter for Indonesia and tended to move up from the 1st to the 4™ quarter for Thailand, then
declined. The increase in oil prices causes input prices to rise, resulting in production costs and
consumer prices rising.

The real interest rate response to the shock of rising oil prices was positive and continued
to move up until the 5* quarter for Indonesia. The response of Thailand's real interest rates is not
in line with the inflation response due to the shock of rising oil prices. For Thailand, when inflation
declined, lowering interest rates was ineffective due to high household debt problems and the risk
of financial instability associated with a possible increase in US interest rates. Therefore, the Bank
of Thailand carried out the handling related to the decrease or increase in inflation by loosening or
tightening capital controls and foreign exchange market intervention (Kumaga, 2018).

The response of Indonesia's balance of payments to the shock of rising oil prices tended
to be positive and fluctuated, except in the 5™ quarter, which responded to -1.793631 and increased
again in the 8" quarter, namely 7.343895. The response of Thailand's balance of payments to the
shock of rising oil prices was negative but tended to move up until the 6™ quarter. The findings on
the balance of payments align with Varlik and Berument (2020). The increase in oil prices did not
permanently affect the current account deficit because adjustments were made. The increase in
Thailand's balance of payments may have resulted from balancing the current account balance by
an increase in exports due to depreciation or a decrease in exports in sectors that used much energy
in their production. The shock of rising oil prices will increase Indonesia's and Thailand's
unemployment rates.

Table 3. Variance decomposition in Brunei Darussalam, Malaysia, Indonesia, and Thailand

Shock source lnop_positive lnop_negative
Variance . . . .

response Inrgdp  Inrer inf  rint Inbop un Inrgdp Inrer inf  rint Inbop un
Brunei

Darussalam

Q2 27.87 3817 3.06 0.07 2055 2382 1.46 7.26 1.38  3.06 3.61 202
Q4 3758 3343 16.79 0.54 10.57 2592 1.67 4,72 0.82 316 312 1.22
Qo6 50.28 2429 2572 044 699 21.82 233 4.27 0.67 3.67 27 206
Q8 51.34 1731 30,5 027 454 1471 1.87 4.53 0.57 321 244 249
Q10 4635 12.62 32.64 0.14 296 9.14 2.14 4.75 306 2.69 223 235
Malaysia

Q2 54 10.88 1896 2223 1588 0.76 4017 022 11.09 0.15 153 504
Q4 3.9 10.86 30.75 35.64 1326 1.82 31.09 1.21 9.88 0.19 127 54
Qo6 3.1 1235 353 4179 1112 149 2836 122 1006 0.1 1.27 553
Q8 3.07 1349 3577 433  9.66 1.77 2717 129 10.01 0.08 127 564
Q10 3.66 1427  36.6 4444 8.66 1.83 26/22 119 1011 0.07 128 57
Indonesia

Q2 10.16 1048 10.18 10.12 1.86 18.01 7.84 3.98 1.94 352 3.68 143
Q4 1097 12,73 10.7 10.53 255 1819 6.73 3.79 4.9 598 295 1.06
Q6 12.81 1595 11.89 1147 333  26.85 6.4 6.14 6.38 72 257 1.01
Q8 17.04 1843 1424 1328 393 3735 595 7.15 8.99 8.6 225 1.16
Q10 19.29 17,5 1527 1592 588 38.37 572 7.73 1058 11.7 199 1.09
Thailand

Q2 532 10.61 741 791 6.37 2.52 1.21 0.58 244 217 7.28 1.09
Q4 3.82  14.02 7.6 9.02  9.63 8.58 1.3 3.84 279 322 638 1.95
Qo6 638 18.05 8.63 9.88 9.65 8.6 1.05 8.99 358 419 9.68 1.73
Q8 7.35 1892 10.58 10.73 9.53  11.61 1.07 9.69 359 473 11.07 1.62

Q10 756 19.12 1482 11.83 9.04 11.89 1.14 104 427 648 1458 1.29
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The shock of falling oil prices was responded to positively by the real GDP of Indonesia
and Thailand for several quarters and the response of real GDP begins to move downward
differently but remains positive. The decline in oil prices would make production costs cheaper. It
could stimulate an increase in production, make the prices of export products that used imported
inputs more competitive and efficient, and increase the growth rate, ultimately impacting real GDP.
The falling oil prices caused an appreciation of the Rupiah and Thai baht real exchange rate,
decrease in inflation, and real interest rate. Indonesia's balance of payments response to the shock
of falling oil prices was initially negative. However, in the third quarter, the balance of payments
response moved up and was positive. The response of Thailand's balance of payments to the shock
of the decline in oil prices tended to be negative. This shows that the shock of falling oil prices
does not always positively impact the balance of payments of oil importers because a decline in oil
prices can cause prices to decline in certain export commodities. The shock of falling oil prices
tended to impact reducing unemployment rates in Indonesia and Thailand.

From Table 3, the results of the variance decomposition of the shocks of rising oil prices,
in general, contributed more to explaining changes in the variance of macroeconomic indicators of
ASEAN countries or macroeconomic indicators that ASEAN countries were more vulnerable to
shocks to rising oil prices than shocks to falling prices. The shock of falling oil prices only
contributed more than the shock of rising oil prices in explaining some changes in the variance of
macroeconomic variables, namely Brunei Darussalam's real interest rate, Malaysia's real GDP and
unemployment rate, and Thailand's balance of payments, or they can be said that these variables
were more sensitive to the shock of falling oil prices.

Conclusion

Based on the results and discussion that have been described, it can be concluded that the increase
and decrease in oil prices in the long term, in general, have a significant effect on all macroeconomic
indicators analyzed in ASEAN countries, except for inflation and Thailand's real interest rate when
oil prices decline. This shows that the macroeconomic indicators of the ASEAN countries studied
are vulnerable to changes in oil prices. The increase in oil prices has a positive effect on the
economy of Brunei and Malaysia because the increase in oil prices causes the country's real GDP
to rise, the real exchange rate of the Brunei dollar and Malaysian ringgit appreciates, inflation
decreases, interest rates decline, and unemployment rates decrease, but not for Brunei's balance of
payments.

In the long term, the increase in oil prices impacted the decline in real GDP of Indonesia
and Thailand, the depreciation of the real exchange rate of the rupiah and Thai baht, and the rise
of inflation, real interest rates, the balance of payments, and unemployment rates of Indonesia and
Thailand. The shock of falling oil prices does not always have a positive impact on the economy
of the importing country, especially on the balance of payments, because it causes a decrease in the
balance of payments in oil-importing countries

The shock of an increase and a shock of a decrease in oil prices by one standard deviation
based on the results of the IRF has different impact and response to the macroeconomics of
ASEAN countries. The shock of rising prices tends to boost the economy of Brunei Darussalam
and Malaysia. The shock of falling oil prices tends to cause a decline in the economy of Brunei
Darussalam and Malaysia. The shock of rising prices tends to hamper the economies of Indonesia
and Thailand. This difference in response was caused by the dependence on oil in the energy mix,
net oil imports per GDP, the efficiency of energy production, the country's export level, and
income and savings from international trade.

Therefore, it is important to understand a country's macroeconomic framework before
implementing policies that effectively mitigate the adverse effects of rising or falling oil prices. This
study provides some policy suggestions for the four ASEAN countries. First, cooperation among
ASEAN countries must be increased, for example, in terms of policies related to energy
consumption, especially petroleum, energy diversification by investing in mixed substitute fuels
and alternative renewable fuels, adoption of new technologies that use alternative energy, and
cooperation in infrastructure development for alternative energy. ASEAN can become an exporter
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of biofuels or other alternative energy because of the wealth of natural resources, especially
biodiversity and agriculture. The efficiency of the use of petroleum should be carried out, especially
in the transportation sector. The government, in this case, the monetary authority (central bank) in
ASEAN countries, should prioritize the impact of oil prices on inflation through interest rates and
maintaining exchange rate stability. The government can use a hedging strategy by using futures
contracts. Brunei Darussalam can diversify its economy to reduce the adverse effects of oil price
shocks.
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