Chepeliev, M. (2021). Possible Implications of the European Carbon Border Adjustment
Mechanism for Ukraine and Other EU Trading Partners. Energy RESEARCH LETTERS, 2(1).
https://doi.org/10.46557/001¢.21527

Il
APAEA

Energy Economics

Possible Implications of the European Carbon Border Adjustment
Mechanism for Ukraine and Other EU Trading Partners

Maksym Chepeliev'
T Purdue University, USA

Keywords: border carbon adjustment mechanism, european union, ukraine

https://doi.org/10.46557/001¢.21527

Energy RESEARCH LETTERS
Vol. 2, Issue 1, 2021

This paper provides a quantitative assessment of the European Carbon Border
Adjustment Mechanism (CBAM) implementation. We find limited impacts of the CBAM
for most European Union (EU) trading partners. Ukraine is the most impacted country,
with a per capita income change of -0.4% and reductions in domestic iron and steel
production reaching 3.9%. Global exports of chemical products are impacted the most,
with corresponding reductions exceeding 4% in some countries.

I. Introduction

One of the climate policy measures discussed in the Eu-
ropean green deal is a Carbon Border Adjustment Mech-
anism (CBAM) (European Commission [EC], 2019). The
CBAM is aimed at protecting domestic industries, creating
incentives for other countries to adopt carbon taxes, avoid-
ing carbon leakage, and limiting the reallocation of the EU-
based industries to countries with less stringent climate
regulations. Compatibility of the CBAM with the World
Trade Organization rules could be considered as one of the
key obstacles (Krenek et al., 2020). However, if introduced,
this policy measure could have sizeable economic implica-
tions for the EU trading partners. Literature suggests that
while border carbon adjustment can effectively reduce leak-
age and protect domestic producers, its main effect is the
shift of the emission reduction burden to non-abating
countries (Babiker & Rutherford, 2005; Bohringer et al.,
2012).

Governments of many EU trading partners have raised
concerns about possible implications of the CBAM for their
economies. Several recent studies have provided an assess-
ment of the CBAM, though mostly focusing on the eco-
nomic and environmental impacts for the EU (Chen et al.,
2020; Krenek et al., 2020; Kuusi et al., 2020).

Ukraine, a country with less stringent climate regula-
tions than the EU, could face adverse impacts of the CBAM
implementation. As of 2019, the EU accounted for over 41%
of Ukraine’s total commodity exports, including energy-in-
tensive goods such as metals, mineral products and alu-

minum (State Statistics Service of Ukraine [SSSU], 2020).
These trade patterns make the Ukrainian exporters espe-
cially vulnerable to the CBAM implementation.

In this paper, we explore how potential imposition of the
CBAM could impact Ukraine’s producers and consumers. We
also extend our analysis to the other EU trading partners.
The rest of the paper is organized as follows. Section II dis-
cusses the methodological framework. Section III provides
an overview of the Ukraine-EU trade patterns. Section IV
discusses policy scenarios and provides an overview of the
CBAM impacts on Ukraine. Section V provides an assess-
ment of the CBAM policies for other EU trading partners. Fi-
nally, Section VI concludes.

I1. Methodology

To provide an assessment of the possible implications of
the EU CBAM on Ukraine, we rely on the computable gen-
eral equilibrium (CGE) model, namely the GTAP-E (McDou-
gal & Golub, 2007) and the Global Trade Analysis Project
(GTAP) 10 Data Base (Aguiar et al., 2019). The GTAP 10 Data
Base represents a snapshot of the world economy for 121
countries and 20 aggregate regions for the 2014 reference
year, while the economy of each region is represented by 65
sectors. All regions in the GTAP Data Base are linked with
bilateral trade flows, including trade in goods and services.
The GTAP-E, on the other hand, is a static multi-region CGE
model, which incorporates carbon accounting framework.
For the current analysis, we aggregate data to the 20 coun-
tries/regions and 22 sectors.

To provide an accounting of the CO, emissions embodied

1 The 20 regions include: Australia and New Zealand, China, Japan, rest of East Asia, Southeast Asia, India, the rest of South Asia, the USA,
Canada, the rest of North America, Latin America, the EU-27, the UK, the EFTA, the MENA, Sub-Saharan Africa, Ukraine, Russia, the rest

of Former Soviet Union (FSU) and Rest of Europe.

The 22 sectors include: crops, livestock, forestry, coal, oil, gas, other extraction, refined oil products, processed meat, other food, paper
products, chemicals, non-metallic minerals, ferrous metals, non-ferrous metals, other manufacturing motor vehicles, other machinery,

electricity, trade, transportation services, and other services.
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Figure 1: Emissions embodied into Ukraine’s exports to the EU and carbon intensity of the selected

commodities

This figure (left panel) reports CO, emissions embodied into Ukraine’s exports to EU (in million tons of CO,) for selected commodities that are assumed to face the CBAM. The

right panel reports carbon intensity of commodities (in kg CO, per 1 US$ of final supply) based on Ukraine’s production technologies and EU’s production technologies. Esti-

mates are based on data provided in Aguiar et al. (2019).

into bilateral trade,2 we follow an approach outlined in Pe-
ters (2008): country-specific CO, emissions per unit of out-
put by sector are used to estimate emissions associated with
bilateral trade flows. For every commodity, total CO, emis-
sions associated with fossil-fuels combustion and embodied
in trade flows from region r to region s (f.s) are estimated
as:

frs = FT(E - AT)7167‘87 (1)
where F, is a vector of region-specific CO, emissions per
unit of output by industries; E is an identity matrix; A, is
the technological matrix, which represents the industry re-
quirements of domestically produced products in region r;
and e,.; corresponds to the bilateral trade flow from region r
to region s.

III. Overview of the EU-Ukraine trade

For the CBAM impact assessment, we assume that sec-
tors covered by the EU emissions trading system (ETS) are
those that face the tax. In 2014, Ukraine exported over
US$5.6 billion of commodities corresponding to the EU ETS
sectors. Around 70% of this value (US$4.0 billion) corre-
sponds to exports of ferrous metals, which constitute over
20% of total domestic metals production. Chemical prod-
ucts are the second largest category of Ukraine’s exports to
the EU (valued at US$0.9 billion).

In terms of emissions embodied into exports, ferrous
metals represent by far the largest group (Figure 1). Al-
though the value of electricity exports is the lowest among
analyzed commodity groups, due to the high carbon in-
tensity of electricity generation, it is the second largest
commodity group in terms of emissions embodied into
Ukraine’s exports to the EU.

Due to the differences in technologies and composition

of the analyzed commodity groups in Ukraine and the EU,
carbon intensities of production significantly differ be-
tween these two regions. While in the case of electricity,
Ukraine’s carbon intensity is only twice higher than in the
EU, in the case of ferrous metals the difference is ninefold,
with Ukraine’s production being more carbon intensive. De-
pending on whether Ukraine’s or EU’s carbon intensity is
used for the CBAM, corresponding ad valorem equivalent
rates would largely vary. We consider both these options in
the paper.

IV. Policy scenarios and CBAM impacts on
Ukraine

For the CBAM policy assessment, we assume that the EU
imposes tax on imports from all countries and regions. The
only exceptions are the UK and the European Free Trade
Association (EFTA) countries, which do not impose or face
the CBAM. The tax is imposed in the form of an ad valorem
equivalent on imports of commodities. To calculate the cor-
responding tax rate, the average ETS tax for 2019 was esti-
mated and converted to the 2014-dollar value (equivalent to
US$26/tCO,). The ad valorem equivalent import tax is esti-
mated based on the emissions embodied into trade. We con-
sider two options for the carbon content assessment: ex-
porters and EU’s carbon content.

Depending on the choice of the carbon content option,
corresponding import taxes vary significantly. The CBAM
tax rates range from 1.5% (paper products) to 10.3% (elec-
tricity) under Ukraine’s (exporter’s) carbon intensity and
from 0.4% (chemical and non-ferrous metals) to 5% (elec-
tricity) if EU’s carbon intensity is adopted. For the key sec-
tor of interest — ferrous metals — the CBAM tax is 6.6% un-
der Ukraine’s carbon intensity and 0.7% under EU’s carbon

2 Only CO, emissions from fossil fuel combustion are considered in this study.
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Figure 2: Impacts of the CBAM on Ukraine’s exports (a) and output (b) by sectors

This figure reports impacts of the CBAM implementation on Ukraine’s total exports (upper panel) and output (lower panel) based on the estimates from the GTAP-E model.
Impacts are reported for two cases — the EU’s carbon intensity and exporter’s carbon intensity. Error bars show uncertainty in simulated results and represent +/- two standard
deviations from the mean following variation of all trade elasticities in the model by +/- 30% of the reference value.

content.

Modelling results suggest that on the trade side, electric-
ity, ferrous metals, petroleum products and chemicals suf-
fer the most (Figure 2). While in the case of electricity, total
exports fall by up to 12%, this does not significantly impact
electricity producers due to the low share of electricity ex-
ports in total output. On the contrary, in the case of ferrous
metals, reduction in total exports of up to 5.1% translates
to a 4% reduction in output under the Ukraine’s carbon con-
tent case.

Reduction in output in the energy intensive sectors are
almost fully compensated by increasing output in other
manufacturing activities that do not face CBAM (Figure 2).
The magnitude of impacts is on average 5-6 times lower un-
der the EU’s carbon content compared to Ukraine’s.

While exports of ferrous metals to the EU suffer substan-
tially — a reduction of 25.8% under Ukraine’s carbon con-
tent case, a significant redirection of exports is observed.
Exports of the ferrous metals increase by 2.2% to 4.4% to

other countries. As a result, under the case of Ukraine’s car-
bon intensity, around 29% of exports lost to the EU are re-
allocated to other destinations.

In terms of macro implications of the CBAM, estimates
suggest there are moderate negative impacts, as under
Ukraine’s carbon intensity assumption, per capita income
falls by around 0.4%, while reduction in aggregate welfare
is US$450 million.” Even smaller negative impacts are ob-
served under the EU’s carbon content assumption - a re-
duction in per capita income of 0.07% and aggregate welfare
change of US$74 million. Following the CBAM implementa-
tion, CO, emissions in Ukraine fell by 0.7%.

V. Implications of the CBAM for other EU trading
partners

Our estimates suggest very limited negative impacts of
the CBAM on the other EU trading partners. Aggregate in-
come of most EU trading partners barely changes (varia-
tions within 0.05%), even if the EU trade partners’ carbon

3 The change in welfare is estimated using the Hicksian Equivalent Variation.
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Table 1: Impacts of the CBAM on EU’s trading partners under the assumption of the exporter’s

carbon content

Regions Welfare, mn Per capita income, Most impacted exports
uss % Sector Change, mn %
uUs$ change
Australia and New -126.7 -0.01 Gas -61.1 -0.5
Zealand
China -703.6 -0.01 Chemicals -2695.4 -14
Japan 355 0.01 Chemicals -389.4 -04
India -418.2 -0.02 Iron and steel -707.6 -5.9
Rest of East Asia 179.5 0.01 Chemicals -343.2 -0.3
South East Asia -121.4 -0.01 Chemicals -328.9 -0.2
Rest of South Asia 51.7 0.01 Chemicals -23.9 -0.9
USA -231.3 0.00 Chemicals -1038.9 -0.4
Canada -132 -0.01 Gas -60.1 -0.2
Rest of North America -55.8 0.00 Chemicals -100.2 -0.4
Latin America -199.1 0.00 Iron and steel -143.3 -0.9
MENA -1163.1 -0.03 Chemicals -1049.3 -0.9
Sub-Saharan Africa -434.9 -0.03 Other metals -288.3 -0.5
Ukraine -451.3 -0.40 Iron and steel -720.8 -5.1
Russia -34 0.00 Chemicals -11525 -4.3
Rest of FSU -228.4 -0.04 Petroleum -240.2 -1.4
products
Rest of Europe -341.2 -0.35 Electricity -396.5 -29.9
EU-27 3207.1 0.02
UK 440.9 0.02
EFTA 11.9 0.00

This table reports impacts of the CBAM implementation on changes in welfare and exports for the EU trading partners based on estimates from the GTAP-E model. For impacts on ex-
ports, the most impacted sector is identified in each country/region based on the level of reduction in the value of exports. Results for the rest of Europe are mainly driven by Bosnia

and Herzegovina, Serbia and North Macedonia.

content is used as a base for the border tax (Table 1). In this
context, Ukraine with a reduction in per capita income of
0.4% loses by far the most, followed by the rest of Europe
(-0.35%).

At the sectoral level, chemical products and iron and
steel are among the most impacted sectors. Apart from the
reduction in iron and steel exports from Ukraine (-5.1%)
and India (-5.9%), there are large reductions in exports of
chemicals from Russia (-4.3%) and China (-1.3%), and elec-
tricity from the rest of Europe (-29.9%).

Unlike in the cases of global border carbon tax assess-
ment with larger sectoral coverage (Bohringer et al., 2012),
we find limited negative impacts on large energy exporters.
First, production of the primary fossil fuels is not covered
by the EU ETS and thus does not face the CBAM under
our assessment. Second, the European CBAM does not have
any major impacts on the global energy demand and fossil
fuel prices remain almost unchanged (-0.1%). As a result,
exports of primary fossil fuels to the EU from such des-

tinations like Russia even increase. The impact of CBAM
on emission reductions outside the EU is also very limited
(-0.05%).

VI. Conclusions

In this paper, we provide a preliminary assessment of
the possible implications of the European CBAM on the EU
trading partners. We considered a US$26/tCO, tax, equiva-
lent to the average 2019 EU ETS carbon price,4 imposed on
imports of commodities covered by the EU ETS, and explore
impacts of such a tax under two carbon content assump-
tions — the EU average and country-specific content of im-
ports’ origin.

Even under the case of exporters’ carbon content, we find
limited negative impacts of the CBAM on most EU trading
partners. Due to the high carbon intensity of iron and steel
production and the EU being the key export destination for
this commodity, Ukraine is the most impacted country, with

4 Converted to the US$2014.
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a per capita income reduction of up to 0.4%. The rest of Eu-
rope is the second most impacted region (-0.35%), with a
large reduction in electricity exports (-29.9%). At the sec-
toral level, chemical products, iron and steel are among the
most impacted commodities. In addition to the reduction
in iron and steel exports from Ukraine (-5.1%) and India
(-5.9%), there is a reduction in exports of chemicals from
Russia (-4.3%) and China (-1.3%).

We find limited negative impacts on large energy ex-
porters, both because primary energy commodities are not
covered by the ETS and due to the minor impact of the
CBAM on global fossil fuel prices (-0.1%). At the same time,
as other non-EU countries also face the CBAM there is a
redirection of exports from the EU to these other destina-
tions, which reduces potential export losses. Our analysis
suggests minor impacts of the CBAM on emission reduc-
tions outside the EU.
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