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ARTICLE INFO ABSTRACT

Keywords: The serious consequences of greenhouse gas emissions destabilizing the world’s climate have led the European

CBAM Union (EU) to introduce the Carbon Border Adjustment Mechanism (CBAM) regulation. This regulation will be

Competitiveness fully implemented by the EU in 2026 for its trading partner countries for six products, namely fertilizers, cement,
i:;gsean Union iron and steel, aluminium, electricity, and hydrogen. This study, taking Indonesia as one of the EU’s trading

partners, aims: (1) to estimate the values of Indonesian export products to the EU affected by CBAM and their
competitiveness, and the dynamic changes in the competitiveness level of the export product subject to the
CBAM, and (2) to analyze the perceptions on the readiness of government and business actors to face the
implementation of the CBAM. By applying the Revealed Comparative Advantage (RCA), Revealed Symmetric
Comparative Advantage (RSCA) Indexes, and Export Product Dynamic (EPD) methods using the data published
by the International Trade Centre (ITC) and Indonesia Iron and Steel Industry Association, the results indicate
that the values and shares of Indonesia’s export products to the European Union under CBAM are very low.
Fertilizers and cement products are in the retreat position, which indicates a negative growth in a country’s
export share of a product, accompanied by a decrease in total exports, resulting in an uncompetitive and stagnant
position. While aluminium and iron or steel products are in the lost opportunity position, indicating that the
global export markets for iron-steel and aluminium products are very open, with opportunities for exports.
Furthermore, the results of the PESTEL (Political, Economic, Social, Technological, Environmental, and Legal)
factor analysis based on interviews and focus group discussions with resource persons emphasize the importance
of this country having policies in place to face CBAM including a policy to increase its carbon price, economic
incentives, anticipating the social impact of CBAM on increasing unemployment, and fostering research and
innovation in technologies with low carbon footprint.

1. Introduction mitigate and adapt to climate change, natural disasters, biodiversity

loss, and environmental degradation will occur in the next decade [8].

Rising greenhouse gas emissions are becoming an international
concern because they are destabilizing the world’s climate [1-5]. In
part, this is because greenhouse gas emissions have caused all plant and
animal species on the planet to be threatened with extinction. The
planet’s oceans, glaciers, forests, and other ecosystems are also suffering
from an increase in greenhouse gas emissions [3,6,7]. If we fail to
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The serious consequences of greenhouse gas emissions have led the
governments of developed and developing countries to establish various
policies, strategies, and programs to reduce carbon emissions [9,10]. In
particular, the European Commission established the Green Deal Pro-
gram, which serves as a framework for environmental targets and in-
struments in 2019. The program includes some climate policies, such as
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the European Union Emissions Trading System (EU ETS) reform and the
implementation of the Carbon Border Adjustment Mechanism (CBAM)
regulation. However, the CBAM will not be fully implemented until
2026 [11-17].

Although the European Union has clarified that CBAM is not a form
of tariff restriction [18], it is argued that CBAM will affect the export of
products from trading partner countries to the EU [2,19]. The export
products affected by the CBAM regulation are iron and steel, cement,
aluminum, fertilizers, electricity, and hydrogen. The impact of CBAM is
expected to be felt most in the EU’s trading partner countries, especially
in the Least-Developed Countries (LDCs) [20]. This is because a decline
in exports from LDCs to the EU leads to a decline in welfare in these LDCs
[21].

Since Indonesia is one of the trading partners of the EU, there is no
doubt that this country will be affected by the CBAM regulation. Pre-
vious studies conducted by Sun et al. [16] and Korpar et al. [22], for
example, show that CBAM will disrupt the economies of the EU’s trading
partners because it causes a decline in GDP. Chepeliev [23] and Korpar
et al. [22] also show that CBAM will lead to a decrease in welfare and per
capita income in almost all EU trading partners. This condition will in-
crease the economic gap between developing and developed countries
[24]. Korpar et al. [22] estimate that Indonesia will experience a decline
in exports of up to 0.19 %. Rocchi et al. [25] highlighted the carbon
border tax policy will affect Indonesia’s trade due to the high intensity of
carbon emissions during the production process.

Apart from the above potential economic implications, the CBAM
will certainly reduce the competitiveness of Indonesian products
exported to the EU. This is partly because Indonesia’s energy con-
sumption is still dominated by coal and fossil fuels with high carbon
emissions [26], so the implementation of policies such as the carbon tax
has a significant impact on reducing the competitiveness of Indonesian
products [27]. Conversely, the competitiveness of domestic EU products
will increase in the face of competition with products from countries
with weak emission regulations [10].

Indonesia’s export products in the EU market that were uncompeti-
tive and inferior to products from China are iron and steel products [28].
Anam and Solikin [29] showed that Indonesian aluminium-zinc-coated
steel products are also uncompetitive in the world. Even in the ASEAN
and Chinese markets, Indonesian steel products are still unable to
compete with products from China, Malaysia, Thailand, and Vietnam
[30]. This is because Indonesia’s comparative advantage is still domi-
nated by the primary product group [31]. Therefore, the various po-
tential impacts of the CBAM regulation need to be anticipated by the
EU’s trading partner countries.

However, little is known about studies that examine the readiness of
the EU’s trading partners to deal with various potential economic and
trade impacts of the implementation of CBAM as outlined above. While
it is true that the CBAM will be fully implemented in 2026, a study on
this issue is not very timely. This study is not only urgent to fill the
research gap, but also for the EU’s trading partner countries, including
Indonesia, to start preparing for the CBAM implementation.

Also, it is because the impact of the implementation of the CBAM will
be different in each EU trading partner country, depending on their
ability to adapt through implementing decarbonization or changing
trade destinations [32]. More importantly, the implementation of CBAM
will also have implications for business actors on how to respond to the
existence of CBAM as they have to reduce carbon emissions in their
production processes [33,34] on one hand, and the implementation of a
large carbon tax by the government will encourage business actors to
innovate and utilize new technology, thereby having a big impact on the
economy in the long term on the other hand [20]. Therefore, this
research has novelty not only to bridge the research gap related to the
CBAM issues but more importantly to boost the EU trading partner
countries to take urgent action, especially to combat climate change and
its impacts as highlighted in the Sustainable Development Goals (SDGs)
[351.
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The organizational structure of this paper is as follows. The following
Section 2 details the source of data and methods of data analysis to es-
timate the values of export products from Indonesia to the EU affected
by the CBAM and its competitiveness, the dynamic changes in the
competitiveness level of the export product subject to CBAM as the
background of analysis before analyzing the readiness of government
and business actors’ reactions to face the implementation of the CBAM
policy. This is then followed by results and a discussion in Section 3.
Finally, the conclusions are drawn in Section 4.

2. Research methods

As mentioned at the outset, two research objectives were examined
in this study. The first is to estimate the values of Indonesian export
products to the EU affected by the CBAM and its competitiveness, and
the dynamic changes in the competitiveness level of the export product
subject to the CBAM. The second is to analyze the perceptions on the
readiness of government and business actors to face the implementation
of the CBAM.

The source of data to examine the first objective was obtained from
the International Trade Centre (ITC)-Trade Map for the 2017-2021
period [36] and from the Indonesia Iron and Steel Industry Association-
IISIA [37]. These data were then analyzed to estimate (a) Indonesia’s
export share of products affected by the CBAM, (b) Revealed Compar-
ative Advantage (RCA) and Revealed Symmetric Comparative Advan-
tage (RSCA), and (c) Export Product Dynamic (EPD).

We applied the RCA method here as this method is one of the com-
mon approaches used to assess a country’s competitive export capabil-
ities [38,39]. This approach originates from Ricardo’s trade theory,
which states that variations in productivity influence trade patterns
between countries [38]. The RCA method itself was developed by Béla
Balassa in 1965 with the basic concept of measuring a country’s
comparative advantage in a specific product based on actual trade
performance [39]. Mathematically, RCA calculates the ratio of a product
in a country’s total exports and compares it to the ratio of the same
product in global exports [40]. The use of actual data in its approach
allows RCA to provide a practical and accurate assessment of compar-
ative advantage, that differs from other predictions based solely on
economic theory [41]. The formula to estimate RCA was as follows [42].

RCAAi = (XAi | XAj)/(Xwi | Xwj) €}

Where:

XAi is the export of product i from country A;

Xwi is the world export of products I;

XAj is the total export of product j (all products) from country A

Xwj is the total export of product j (all products) worldwide.

If the value of RCA is greater than 1 (RCA > 1), then the country has a
comparative advantage above the world average [43].

However, the measurement results using the RCA method can yield
extremely high values, even up to infinity. This can lead to confusion
when observing a country’s export value that increases significantly
within a brief period, resulting in a non-constant trend [44,45]. Moha-
mad and Ab-Rahim [44] and Dalum et al. [45] among others, suggest
that the symmetric range of —1 to 1 is considered to reflect competi-
tiveness more accurately, making it easier to determine a country’s
competitiveness. We, therefore, applied the Revealed Symmetric
Comparative Advantage (RSCA) method [45]. The formula to calculate
RSCA is as follows [46,47]:

Rsca! = (Rcaf -1) /(Rea? +1) ©)

Where:

RSCAJ’-‘ is the Revealed Symmetric Comparative Advantage of coun-
try A for commodity j.

Apart from RCA and RSCA, we also estimated the dynamic changes



C.M. Firdausy et al.

in the level of competitiveness of the export product from Indonesia to
the EU subject to CBAM. We applied the Export Product Dynamic (EPD)
method as it is a popular analytical tool used to measure competitive
advantage [48,49]. The EPD calculation results were mapped into the
EPD matrix, where market attractiveness (measured based on demand
growth) serves as the horizontal axis or X-axis, and business strength
(measured based on market acquisition or market share growth) serves
as the vertical axis or Y-axis, as shown in Egs. (3) and (4) [50,51].

t [ Xa \y_ 5t [ Xa
s (3 )e- 5o (3

) t — 1x100%

AxisX = T 3)
S (57) -y (ﬂ £~ 1x100%

AxisY = T @

Where:

X.q is the export value of product c to the country a;

W, is the world export value of product c;

Xiq is the total export value of all products from Indonesia to the
country a;

Wy, is the total export value of all commodities worldwide to the
country a;

T is the number of years; a is the export destination country.

After calculating the X and Y axes, four position categories were
obtained, namely, rising star, falling star, lost opportunity, and retreat as
can be seen in Table 1.

As shown in Table 1, "Rising star" signifies that the country is gaining
additional export market share with fast-growing products; “Falling
Star” indicates positive growth in the country’s total export market
share, but a decline in the export market share of a specific product;
“Lost Opportunity” refers to the country’s total export market share
decreasing with positive growth in the market share of a product; and
“Retreat” points to negative growth in the country’s export share and
total exports, resulting in an uncompetitive and stagnant position [51,
52].

To measure the competitiveness, we have calculated the export cost
or price (FOB) of the Indonesian export products to the EU subject to
CBAM. The calculation takes into account the conditions both before
and after the implementation of the CBAM provisions. Note that the
export products from Indonesia under CBAM that were estimated using
the EPD approach are iron and steel, aluminuim, fertilizer, and cement.
Hydrogen and electricity, however, are not included in this analysis due
to zero export values.

Further, to analyze the perceptions of the readiness of government
and business actors to face the implementation of the CBAM as the
second objective of the study, we collected data from a fieldwork survey
in DKI Jakarta, West Java, Central Java, and East Java provinces. The
instruments used to obtain these data were conducted by employing in-
depth interviews and Focus Group Discussions (FGD). The resource
persons for the in-depth interviews and FGDs included the central gov-
ernment (e.g. the Ministry of Trade, the Ministry of Industry, and the
Ministry of Environment and Forestry), regional governments (e.g.
Provincial Office of Energy and Mineral Resources in Central Java,

Table 1
Export product dynamic classification.

Share of country’s export in world trade

Falling (Non- Rising
Competitive) (Competitive)
Share of Product in Rising Lost opportunity Rising stars
World Trade (Dynamic)
Falling Retreat Falling stars
(Stagnant)
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Provincial Office of Energy and Mineral Resources in West Java, and
Provincial Office of Energy and Mineral Resources in East Java), busi-
ness actors (PT Semen Gresik, PT Petro Kimia Gresik, and PT. Tri Sinar
Purnama), business associations (the Indonesian Iron and Steel Industry
Association-IISIA, and the Association of Indonesian Fertilizer
Producers-APPI), and academicians (the University of Diponegoro and
the University of Brawijaya).

Note that, the in-depth interviews were conducted by visiting the
above resource persons, while the FGD was done via Zoom media and
direct visits to the research field locations in the provinces of West Java,
Central Java, and East Java. Also, the materials used for the interviews
with the resource persons and the focus group discussion were approved
by the Ethics Commission for Social Humanities, National Research and
Innovation Agency (BRIN) based on Decree No 358/KE.01/SK/06/
2023.

The interview and the group discussion with the resource persons
were intended to obtain their perceptions or views on the readiness and
reactions to the planned implementation of the CBAM policy in
Indonesia related to political, economic, social, technological, environ-
mental, and legal aspects. This method is called PESTEL, which stands
for Political, Economic, Social, Technological, Environmental, and
Legal. PESTEL was employed here as it is a powerful analytical tool that
is widely used to assess strategic risks related to the external macro-
environment for businesses [53-58].

3. Results and discussion

3.1. Indonesian export values and their competitiveness affected by
CBAM

Using data obtained from the International Trade Centre (ITC)-Trade
map for 2017-2021, the study found that the export products from
Indonesia to the EU that are subject to the CBAM only cover the product
groups of iron and steel, aluminium, fertilizer, and cement. The average
market share of each of these export products was far less than one
percent from 2017 to 2021. Whereas the export value, particularly for
cement decreased to zero during those years, as shown in Table 2.

The low export shares and export values of these products are
because these products are predominantly exported to Asian countries
such as China, Vietnam, India, Japan, Thailand, Australia, and the
United States. This suggests that the imposition of CBAM on these export
products will have a relatively minor impact on Indonesia’s trade with
the EU. This condition, however, does not imply Indonesia does not need
to respond to the CBAM regulation for its export products to the EU. This
is partly because in the future more countries other than the EU may
have CBAM-type measures. Also, it is because Indonesia is one of the
world’s countries most vulnerable to climate change so that this country
must reduce carbon emissions of their products, and increase the
development and use of new energy friendly technologies to sustain its
economic growth [26,35].

Table 2
Export values of Indonesian products to the European Union for the years
2017-2021.

Product Exportvalue(‘000'US$)andShare(%)

2017 2018 2019 2020 2021
Aluminium (US$) 12.769 22.135 15.187 11.094 63.710
(%) 0.03 0.04 0.03 0.0 0.10
Iron and Steel

(Us$) 134.713 309.254 478.091 308.989 1.058.534

Share ( %) 0.07 0.14 0.25 0.19 0.41
Fertilizer (US$) 150 105 176 305 113
(%) 0.00040 0.00066 0.00045 0.00004 0.0000
Cement (US$) 7 13 9 1 0
(%) 0.0022 0.0015 0.0024 0.0046 0.0011

Source: Wardani et al. [49] and Destiningsih et al. [51].

Source: Estimated from the International Trade Centre data [36].
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The low average market share and the export values of iron and steel,
aluminium, fertilizers, and cement on the EU market were also
confirmed by estimating the average RCAs of these products. As can be
seen in Table 3, the average of the RCAs of these four products is <1. The
RCAs that are greater than 1 were only for iron and steel products. This
was particularly true for the years 2019 and 2021. While the RCAs of
other export products of aluminium, cement, and fertilizers were <1.0.

The above results of the RCA estimations were also supported by the
RSCA calculations (Table 4). As shown in Table 4 only iron and steel
products have comparative advantages. These comparative advantages
are only observed in specific years, namely 2019 with a value of 0.0245,
and 2021 with a value of 0.2001. Aluminium, fertilizers, and cement,
however, have no comparative advantages as their RSCA values were
negative throughout the analysis period. Maliszewska et al. [59] and
Hanafi et al. [60] suggest to improve the RCA and the RSCA Indonesia is
necessary to implement policies that incorporate the use of export duty
benefits, the enforcement of exploration commitments, and the estab-
lishment of special tax incentives for mineral products to enhance in-
dustry competitiveness.

Judging from the data published by the Indonesian Iron and Steel
Industry Association [37], the explanation for the better export values
and the positive RSCA of iron and steel compared to other export
products (aluminium, fertilizer, and cement) was because of the prog-
ress of the consumption, production, export, and import values of
Indonesia’s iron and steel products for the period 2017-2021 as shown
in Fig. 1.

However, the export of iron and steel products from Indonesia are
dominated by Asian countries such as China, Taiwan, Malaysia, the
Republic of Korea, and India. In line with exports, the imports of iron
and steel products are also dominated by Asian countries such as China,
Japan, India, and the Republic of Korea, as well as the African country of
South Africa. The distribution of exports and imports of iron and steel
products from Indonesia during the latest analysis period (2021) is given
in Figs. 2 and 3.

The Indonesian Iron & Steel Industry Association [61] highlights that
the low volume and value of steel product exports to the European Union
(EU) are strategically important since the EU is the third-largest export
destination in terms of volume and the fifth largest in terms of value in
2022. As the CBAM will be fully implemented in 2026, there are at least
three trade implications for the iron and steel exported from Indonesia to
the EU. First, there will be additional costs for steel producers from
Indonesia in the form of purchasing carbon emission certificates. Sec-
ond, the implementation of the CBAM policy could affect steel product
exports from Indonesia to China and Taiwan as these two countries are
the main export markets destinations. Third, the implementation of
CBAM will potentially be followed by similar regulations in other export
destination countries, which could have a significant impact on steel
product exports from Indonesia to the EU in the future.

3.2. Estimation of the export product dynamic affected by CBAM

The above-estimated results of Indonesian export values and their
competitiveness affected by CBAM were also confirmed by the export
product dynamic (EPD) calculation using data published by the Inter-
national Trade Centre 2017-2021 [36].

Table 3

RCA results of Indonesian export products to the European Union.
Product Year Average

2017 2018 2019 2020 2021

Aluminium 0.089 0.145 0.129 0.102 0.364 0.166
Iron and Steel 0.251 0.525 1.05 0.761 1.5 0.817
Fertilizer 0.008 0.005 0.01 0.018 0.004 0.009
Cement 0.001 0.002 0.002 0 0 0.001

Source: Estimated from the International Trade Centre data [36].
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As can be seen in Table 5, the EPD for each product under CBAM
shows varied performance. Fertilizers and cement products are in the
retreat quadrant position. The “Retreat” position indicates the presence
of negative growth in a country’s export share of a product, accompa-
nied by a decrease in total overall exports, resulting in an uncompetitive
and stagnant position. Some factors influencing the lack of interest in
using these products include higher prices compared to those of
competing countries, product quality not meeting market specifications,
bureaucracy, and limited domestic production [62].

Meanwhile, aluminium and iron or steel products were found in the
lost opportunity quadrant. The "lost opportunity" position indicates that
the global export markets for iron and steel as well as aluminium
products are highly open, with opportunities for exports. However,
Indonesia has not been able to respond to these global market demands
and is still primarily focused on meeting domestic demand.

As the Indonesian export products of fertilizer, cement, aluminium,
and iron or steel are not competitive and not dynamic in the EU market,
Gupta et al. [63], for instance, suggest that factors related to the entire
production process of a CBAM export need to be improved. These factors
encompass the emission intensity of production across different juris-
dictions, the level of trade reliance on the EU, existing carbon pricing
policies, technical capabilities, and the precision of embedded emissions
data. Moreover, the capacity and ability of exporting countries to
improve their competitiveness is contingent on their ability to rapidly
decarbonize their production processes.

3.3. Indonesia’s readiness to face CBAM

By using primary data obtained from in-depth interviews and Focus
Group Discussions with the stakeholders in three provinces of DKI
Jakarta, West Java, Central Java, and East Java, and by employing the
Political, Economic, Social, Technological, Environmental, and Legal
(PESTEL) analysis, we found the following views.

Concerning a political perception, for instance, the resource persons
interviewed and the participants of FGD from the central and the
regional governments generally agreed that the implementation of
CBAM provides Indonesia with opportunities for domestic production
efficiency, accelerating decarbonization, increasing competitiveness,
improving domestic regulations, and adopting environmentally friendly
technologies.

However, no special government policy and strategy have been is-
sued yet to face specifically the CBAM regulation introduced by the EU.
The present government policy only regulates the mix of use of New and
Renewable Energy (EBT) to reduce emissions in sectors that contribute
to the main carbon emissions, namely the electricity, transport, and
industrial sectors. This regulation was issued under the Presidential
Regulation No 22/2017 concerning the Energy Law and the General
National Energy Plan -RUEN [64].

In terms of the economic perception, the government resource per-
sons interviewed argued that the implementation of CBAM will not
affect Indonesia’s trade relations with the European Union. This is
because the main export markets for Indonesian products under CBAM
are China, the United States, and Japan. Moreover, the value of Indo-
nesia’s exports to the European Union in the sectors affected by CBAM
regulations is still very small so the impact will not be significant to the
economy [22,28].

The business actors interviewed, however, stated that they were
quite surprised by the issuance of the CBAM regulation. They further
addressed that the implementation of the CBAM will lead to an addi-
tional cost that increases trading costs and has the potential to trigger
other trade distortions as also highlighted by Lim et al. [18]. The in-
crease in costs is certainly a challenge for business actors to maintain the
competitiveness of their products in the European Union and the global
markets. The business actors interviewed suggest not only the impor-
tance of regulation for them, but more importantly the incentives given
to them to sustain their business under the CBAM regulation. If not, they
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Table 4
RSCA results of Indonesian export products to the EU.
Product Year Average
2017 2018 2019 2020 2021
Aluminium —0.8374 —0.7472 —0.7714 —0.8155 —0.4668 —0.7277
Iron and Steel —0.5993 —0.3117 0.0245 —0.1356 0.2001 —0.1644
Fertilizer —0.9850 —0.9894 —0.9801 —0.9646 —0.9917 —0.9822
Cement —0.9972 —0.9952 —0.9962 —0.9997 -1 —0.9977
Source: Estimated from the International Trade Centre data [36].
20
15
10
s Hlan N n 1l
0 n [
2017 2018 2019 2020 2021
B Consumption 13.7 15 16 15 15.5
B Production 7.9 10 10.9 13 14
B Export 3.6 4.8 6 8.9 13.57
Import 3.6 4.8 6 12 13.6
®H Consumption ™ Production ™ Export ™ Import
Fig. 1. Production, export, and import of iron and steel products in Indonesia (million tons).
Source: Estimated from Indonesia Iron and Steel Industry Association data [37].
Export Import

4.7

m China mTaiwan mMalaysia ®mKorea m India

Fig. 2. Export of iron and steel products to main destination countries ( %).
Source: Estimated from Indonesia Iron and Steel Industry Association data [37].

will seek other markets outside the EU.

In the context of social perception, the business actors interviewed
stated that the implementation of the CBAM will have a potential impact
on the incidence of unemployment in the sectors subjected to the CBAM.
The incidence of unemployment was due to the increase in production,
trade costs, and prices in the sectors affected by the CBAM. This view has
been confirmed by previous empirical studies [22,65,66]. Magacho et al.
[66], for example, pointed out that price changes that occur as a result of
CBAM will not only have an impact on the sectors affected by CBAM but
will also affect workers in other sectors in the production value chain.
While Korpar et al. [22], estimated that implementing CBAM can reduce
Indonesia’s welfare by up to 0.0136 %. Thus, the business actors inter-
viewed suggest that these social impacts must be anticipated by the
Indonesian government before the CBAM is implemented.

Concerning the technological perception, the business actors viewed
that the implementation of CBAM will certainly affect the production
processes of producers in sectors affected by CBAM. They highlighted

»

South Africa mKorea

B China ®Japan M India

Fig. 3. Import of iron and steel products to main destination countries ( %).
Source: Estimated from Indonesia iron and steel industry association data [37].

Table 5
EPD results of Indonesian export products to the European union for the period
2017-2021.

Product X axis Y axis EPD

Aluminium —3.6383 0.0558 Lost Opportunity

Iron and Steel —0.1644 0.0683 Lost
Opportunity

Fertilizer —0.9822 —0.0005 Retreat

Cement 0.0000 —0.0012 Retreat

Source: Estimated from the International Trade Centre data [36].
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that the present condition of business actors is still in the transition stage
from high-emission production processes to environmentally friendly
production. However, the efforts to realize the technological trans-
formation face several challenges, such as the availability of renewable
energy which has not been able to meet the needs of the business actors,
limited technological research and innovation, and a lack of research
funding. Also, they viewed that the management of renewable energy in
Indonesia is still facing obstacles both in terms of regulations and social
problems [67].

Previous empirical studies suggest that the development of research
and innovation in Carbon Capture Usage and Storage (CCUS) technology
is considered the right strategy to deal with CBAM regulations because
chemical production processes in several sectors affected by CBAM will
always produce carbon emissions [68]. International funding and
technology transfer are also needed by developing countries to achieve
emission reduction targets which are of course in line with the objectives
of implementing CBAM [66,67]. Technology transfer to support decar-
bonization is also considered to be able to minimize the rejection of
CBAM regulations by countries outside the European Union [17].

In the context of the environmental perception, the business actors
viewed that the transformation towards a low-carbon and environ-
mentally friendly lifestyle requires major adjustments. However,
implementing environmentally friendly technology requires large in-
vestments if we have to replace the technology and other production
factors currently in use. Without regulatory incentives such as limiting
carbon emissions and providing incentives for companies that can
reduce their emissions levels, the transformation process will take
longer.

In terms of the legal perspective, business actors in Indonesia
generally are not yet prepared to face CBAM. Even though the produc-
tion processes carried out by business actors are now starting to make
changes generally, they still have high carbon emissions. This happens
because there is no incentive support from the government for business
actors who carry out environmentally friendly production. This condi-
tion is exacerbated by the reality that distribution costs in Indonesia are
expensive due to poor infrastructure, complicated licensing, and various
quite large levies reducing investors’ interest in entering Indonesia [69].

The business actors also viewed that the process of supervision and
law enforcement is weak and that the eradication of corruption in
Indonesia is still far from expectations [70] and considered to be
hampering industrial development in Indonesia. Thus, improvement of
the existing conditions needs to be done by the government to face the
impact of the implementation of CBAM which will be carried out in
2026.

4. Conclusions

This study had two objectives. The first was to estimate the values of
Indonesian export products to the EU affected by the CBAM and their
competitiveness, and the dynamic changes in the competitiveness level
of the export product subject to the CBAM. The second was to examine
the perceptions of the readiness of government and business actors to
face the implementation of the CBAM. The results of this study are as
follows.

e The export products from Indonesia to the EU that are subjected to
the CBAM only cover product groups of iron and steel, aluminium,
fertilizers, and cement. The average market share of each of these
export products was far less than one percent. This suggests that the
imposition of CBAM on these export products will have a relatively
minor impact on Indonesia’s trade with the EU.

Both RCA and RSCA show that there are no Indonesian export
products to the EU under CBAM that have a comparative advantage
except for iron and steel products. Other products such as
aluminium, fertilizers, and cement have no comparative advantage
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as their RCA is less than one and RSCA is negative throughout
2017-2021.

By using the export product dynamic (EPD) method, fertilizer and
cement products are in the retreat quadrant. Meanwhile, aluminium,
and iron or steel products are in the lost opportunity quadrant.
However, Indonesia has not been able to respond to these market
demands and is still primarily focused on meeting domestic demand.
By employing the PESTEL analysis, the readiness of Indonesia to face
CBAM politically needs a specific policy regarding CBAM, economic
incentives given to business actors to increase operational costs to
comply with CBAM regulations, anticipate the social impact of
CBAM on increasing unemployment, improved research-related to
production technology in sectors affected by CBAM, funds and
research supports, the availability of new and renewable energies to
meet the needs of business actors, mitigates climate change condi-
tions that disrupt the production process, and the formulation of
strategies and policies related to CBAM as the detailed technicalities
for implementing CBAM have not been released by the European
Union.

Indonesia can avert the effects of CBAM by ramping up its carbon
price. This measure will also help it prepare for a future in which
many countries have serious carbon pricing and more countries may
have CBAM-type of measures. This policy also makes sense for
Indonesia as one of the world’s countries most vulnerable to climate
change, which could be catastrophic for Indonesia (e.g. sea level rise
is already accelerating, and for a country with 17,000 islands will
cause a lot of problems).
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