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Abstract

The EU Carbon Border Adjustment Mechanism (CBAM) aims to level the playing
field by applying the same carbon price faced by domestic producers under
the Emission Trading System to the emissions embodied in certain imported
goods. Differences in emissions intensity between EU and developing-economy
producers will then influence the competitiveness of firms in developing
economies exporting aluminum, cement, electricity, fertilizer, iron and steel, and
hydrogen to the EU. Indicators are developed to assess the potential exposure of
developing economies to the CBAM, using measures of excess carbon payments
relative to EU producers expressed as shares of total exports, gross sectoral
output, and GDP. Although macroeconomic impacts are expected to be small,
some countries (like Mozambique in aluminum and Egypt in fertilizer) could see
economically meaningful reductions in competitiveness in the EU market. A few
countries with relatively low emission intensity of production may stand to gain
market share.
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EXECUTIVE SUMMARY

The EU Carbon Border Adjustment Mechanism? (EU CBAM) complements
the EU Emissions Trading System® (EU ETS), which limits greenhouse-gas
emissions by requiring covered facilities to surrender carbon allowances —
permits to emit one metric ton of carbon dioxide (CO>) or its equivalent—for all
their emissions. The supply of these permitsis capped by legislation and allocated
in some part to emitters, who may trade them, and in large part by auction, and
the resulting market for allowances leads to a price on carbon, recently in the
range of USD80-100. While free allowances to domestic industries have helped
offset some cost increases from carbon pricing, with greater stringency comes an
increasing risk of carbon leakage, where production shifts to regions with lower
emission costs. The EU thus plans to phase out free allocations and phase in the
CBAM, which mitigates leakage by applying the same carbon price to imported
products, aligning import costs with costs of domestic production. Importers
will need to purchase CBAM certificates, covering direct and (for some products)
indirect emissions, encouraging cleaner production and influencing trade patterns
by making high-carbon imports more expensive.

This note attempts to help developing economies understand and assess
their exposure to the EU CBAM. It aims to highlight key areas where developing
economies could face challenges to their competitiveness in EU markets due to
the requirements for importers to purchase CBAM certificates. By doing so, the
note serves as an analytical tool to identify developing economies’ exposure to
this regulation. Ultimately, the goal is to foster a smoother transition and help
these countries align their emissions policies and trade practices with evolving
global carbon regulations, ensuring that their firms remain competitive in an
increasingly environmentally conscious market.

A trade partner’s exposure to the EU CBAM depends on two key factors:
competitiveness loss, measured by carbon cost intensity relative to that
of an average EU producer, and trade and economic dependence on the EU
in affected sectors. Excess carbon payments are computed by valuing the
differences in emission intensity between exporting countries and the EU for the
relevant product exports to the EU at prevailing carbon prices. Using these excess
carbon payments, the note distinguishes between four types of CBAM exposure
indices for a country exporting to the EU:

2. European Commission, “Carbon Border Adjustment Mechanism,” Taxation and Customs
Union, March 28, 2025,

3. European Commission, “About the ETS,” Climate Action,


https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/about-eu-ets_en 
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/about-eu-ets_en 
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1. Trade Exposure Index (TEI) —excess carbon
payments in proportion to the value of exports
in a specific CBAM sector;

2. Aggregate Trade Exposure (ATEI)—aggregate
excess carbon payments in proportion to the
value of exports of all CBAM sectors;

3. Output Exposure Index (OEI)—excess carbon
payments in proportion to the value of sectoral
gross output; and

4. Economic Exposure Index (EEI)—aggregate
excess carbon payments in proportion to a
country’s GDP

The use of different data sources on emission
intensities or trade could lead to different
findings on CBAM exposure (see Section 4).
This note presents key findings using World Bank
WITS mirror trade data from 2022 and emission
intensity data from Chepeliev et al. (2025) and
Chepeliev and Corong (2022) benchmarked to 2017.

Several countries display high values on the
Trade Exposure Index (TEI) in CBAM-affected
sectors: Mozambique in aluminum (7 percent),
Belarus in cement (27 percent), Egypt in fertilizer
(19 percent), and India in iron and steel (13
percent). These percentages indicate the excess
carbon payments as a share of the value of their
sectoral exports to the EU. Conversely, Ghana in
aluminum, Brazil in cement, Jordan in fertilizer,
and Morocco in iron and steel are relatively carbon
competitive, with lower carbon payments for their
exports than their EU producer peers.

Overall trade exposure to EU CBAM is expected
to be limited. Egypt exhibits the highest aggregate
trade exposure, with excess carbon payments
comprising 16 percent of its CBAM product exports.
Only six countries show excess carbon payments
exceeding 2 percent of their total CBAM product
exports, underscoring the low global exposure to
the current EU CBAM regulation at the aggregate
export level.

In the Output Exposure Index (OEI), Georgia
leads in the iron and steel sector. Georgia records
OEI of 7 percent, indicating that excess carbon
payments would amount to around 7 percent of
iron and steel gross output. Countries like Ghana in
aluminum, Morocco in cement, Belarus in fertilizer
and the Dominican Republic in iron and steel
have lower carbon payments than the average EU
producer and might therefore gain market share.

Developing economies’ economic exposure to
CBAM is expected to be small. Mozambique’s
Economic Exposure Index (EEI) indicates that
excess carbon payments account for 0.6 percent of
its GDP, the highest among countries. Ukraine and
Egypt follow with exposures of 0.5 and 0.2 percent,
respectively. Other countries have exposures below
0.1 percent.

Although this simple framework is a reasonable
starting point for assessing CBAM exposure, data
limitations, as well as market and policy details,
may lead to over- or under-estimates. First, under
the EU CBAM, firms report their own emissions, but
the CBAM exposure indices use country and sector-
wide averages. If exporting firms are cleaner than
domestic ones within an exporting country, this
metric overstates the emissions of exporters.
Countries and firms should seek data specific to
their CBAM exports to better measure exposure.
Second, excess carbon payments represent the full
cost of CBAM certificates. Firms can claim credits
for carbon pricing effectively paid domestically, so
where those policies exist, the incremental cost of
CBAM is lower. Countries that implement their own
carbon pricing on emissions from these sectors can
effectively reclaim CBAM revenues. Third, CBAM
costs are likely to be passed on to consumers, giving
exporters to the EU a price premium compared
to third-party markets. Cleaner exporters may
become more competitive, while more emission-
intensive exporters may lose competitiveness.
These impacts are sensitive to fluctuations in EU
ETS carbon prices. Finally, importing firms must
report the emissions in their covered products.
Compliance costs for monitoring, reporting, and
verification are not included in this exposure index,
which may understate competitiveness losses.
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INTRODUCTION

This note presents the methodology behind country pairs that require further investigation
the CBAM Exposure indices, which allow for a with more granular data. The note includes the
comparison of potential carbon payments across background on CBAM regulation, methodology and
sectors and countries globally. These indicators data, key empirical findings, and a section detailing
serve as an initial step in a more detailed country- the caveats associated with this approach.

and product-specific analysis, highlighting sector-
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BACKGROUND ON CBAM REGULATION

The EU Carbon Border Adjustment Mechanism
(EU CBAM)* has been introduced as part of a
package of reforms surrounding the EU Emissions
Trading System (EU ETS), the keystone policy for
mitigation among large emitters in the EU. The ETS
sets a gradually decreasing limit on annual GHG
emissions from the power and industrial sectors
in the EU and requires large emitters to surrender
allowances for their emissions, measured in CO2
equivalent. These allowances can be purchased
at auction and traded on secondary markets,
creating a price for carbon. Imposing costs on
domestic producers in emission-intensive, trade
exposed (EITE) industries raises concerns about
carbon leakage—the shifting of economic activities
and thereby emissions to jurisdictions without
comparable carbon costs.? Until now, the EU has
primarily relied on the free allocation of emission
allowances to alleviate competitiveness pressures
arising from the EU ETS for EITE sectors. However,
free allocation has limitations: First, it mutes the
carbon price signal passed on to consumers and
thereby the ability of clean alternatives to compete;
second, as targets become more stringent, fewer
allowances remain, offsetting a shrinking share of
carbon costs. Consequently, the EU reform package
combines an increase in ETS stringency with a
transition away from free allocation toward border
carbon adjustment of its domestic pricing system.

The CBAM aims to level the playing field by applying
the same carbon price to the emissions embedded
in certain imported goods in the same way as is
being applied on domestic producers under the
ETS to avoid carbon leakage. As a consequence, EU
consumers will pay the same price for embodied
carbon regardless of where the product was
produced. Coverage of CBAM is limited to a few
emission-intensive products deemed at high risk of
carbon leakage: aluminum, iron and steel, cement,
fertilizers, electricity, and hydrogen. Direct (scope
1) emissions are covered for all products, and
indirect (scope 2) emissions from electricity are
included for all products except the metals.

The EU policy reform package phases in the
requirement for importers to purchase CBAM
certificates—i.e., emission allowances to cover
the carbon emissions embodied in imports—
gradually over nearly a decade. At the same time,
domestic producers will gradually lose the free
allocation of allowances that had compensated
them for much of their embodied carbon costs.
The reform is expected to change trade patterns,
as imported high-carbon goods become relatively
more expensive on EU markets, and EU consumers
demand lower-carbon versions of—or alternatives
to—covered products.

4, European Commission, “Carbon Border Adjustment Mechanism,” Taxation and Customs Union, March 28, 2025,

5. A leakage rate is typically calculated as the increase in foreign emissions as a share of the domestic reductions induced by a

mitigation policy.


https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
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METHODOLOGY

The exposure of a particular trade partner to the
EU CBAM policy reform hinges on two factors: 1)
the potential loss in its competitiveness relative
to an average EU producer, measured in terms
of the relative value of their emission intensity of
production, and 2) the country’s trade/economic
dependence on the EU in CBAM-covered sectors.
Relative carbon cost intensity is linked to emission
intensities of production and defined as the
difference between carbon payments per unit
of production relative to carbon payments of an
average EU producer. When multiplied by the
exports to the EU from the sector and valued at
the prevailing emission price, the difference is
referred to as an “excess carbon payment,” i.e., the
excess carbon payment an exporter faces relative
to EU producer. We assume that the CBAM financial
obligations will ultimately be paid by exporters,
even though the legislation stipulates that EU
importers must surrender the CBAM certificates.
By assuming the cost applies to exporters, we
can compare the relative changes in financial
obligations across exporters and EU producers.

We distinguish between four types of CBAM
exposure indices:

1. Trade Exposure Index (TEI) —excess carbon
payments in proportion to the value of trade in
a specific CBAM sector;

2. Aggregate Trade Exposure (ATEI)—aggregate
excess carbon payments in proportion to the
value of trade in all CBAM sectors;

3. Output Exposure Index (OEI)—excess carbon
payments in proportion to the value of sectoral
gross output; and

4. Economic Exposure Index (EEI)—aggregate
excess carbon payments in proportion to a
country’s GDP.

This section describes the choices of measures,
data sources and resulting indices, while the next
section discusses limitations of this approach.
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21. Measures Deployed in the Calculation of CBAM Exposure Indices and their Data Sources

The emissions intensity in sector s in country ¢
(EI.s) is measured as the metric tons of carbon
dioxide equivalent (CO2e) emissions embodied
in a unit of product (in this case, represented per
dollar of exports). The measure of CO2 emission
intensity can be drawn from two different sources.
One comes from the Global Trade Analysis
Project (GTAP) Circular Economy (CE) version 11
database (Chepeliev et al. 2025). The latter reports
economic, energy and emission flows across 99
economic sectors, 141 individual countries and
19 composite regions. The GTAP-CE Data Base is
constructed using a combination of energy inputs
from detailed IEA energy balances, country-
specific input-output tables, and techno-economic
analyses, among others. Emission intensities are
estimated per value unit of exports using the GTAP
multi-region input-output framework and following
the trade to final consumers approach discussed in
Chepeliev and Corong (2022). Emission intensities
are decomposed across emission scopes,
including direct emissions (Scope 1), emissions
from electricity and heat generation used in the
commodity’s production process (Scope 2), and all
other emissions (Scope 3). The EU’s CO2 emission
intensity is the output-weighted average of 27 EU
members.

The second source for emissions intensity comes
from JRC (2023), which publishes product-specific
emission-intensity estimates for 41 countries and
the EU at the HS 6-digit level. These intensities
are measured by weight as a metric ton of CO3 per
metric ton of product. The JRC (2023) calculates
total greenhouse-gas emissions in CBAM sectors
by country and fuel type. It then computes
emission intensities for production subprocesses
based on each country’s production volumes and
greenhouse-gas emissions. Finally, it determines
specific emission intensities per HS 6-digit codes
for countries. Subsequently, these emission
intensities can be converted into metric tons of CO2
per USD1,000 of export value using World Bank’s
World Integrated Trade Solution (WITS) trade data

by weight. We only use these emission-intensity
estimates in the sensitivity analysis due to their
limited sector and country coverage.

The two data sources for emission intensity—
Chepeliev et al. (2025) and JRC (2023)—offer
complementary strengths depending on the scope
of analysis. Chepeliev et al. (2025) is well suited for
global work, providing a comprehensive framework
that facilitates global comparisons and broad policy
assessments. In contrast, the JRC (2023) delivers
detailed, country-level emission intensity data
per volume unit for a limited number of countries,
making it more suitable for targeted analyses and
national policy evaluations. In this note, the former
data source is used to calculate CBAM exposure
indices for consistent cross-comparison. In the
future, microdata at the level of exporting firms in
targeted industries would improve country-specific
analysis.

The emission price (7) is the prevailing price of EU
ETS allowances, i.e., the carbon price. In this paper,
the notional value of CBAM certificates is set at
USD100 per metric ton CO2, which is in the range
of recent European Union Allowance (EUA) futures
trading. The indices are proportional to the value of
the price of EU ETS allowances; all indices would
be twice (half) as large if the emissions price was
twice (half) as large. The product of the price and
the emission intensity denotes the carbon payment
per dollar of output and can be referred to as the
carbon-cost intensity.

The relative carbon-cost intensity
(r-(El.s— Elgys)) is measured by the product
of the ETS carbon price and the difference in
emission intensity of sector s in country c relative
to the average EU producer in that sector—that
is, the difference in carbon-cost intensities. This
represents the excess carbon payment per unit
of production that will be paid by importers over
what will be paid by domestic producers. This
comparison recognizes that once the CBAM reform
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is fully phased in, both importers and domestic
producers will face the same carbon price on their
embodied emissions. It is likely that the EU prices
of CBAM products will increase, but the full extent
of pass-through will depend on a variety of factors
(see last section). Exporters that are more emission
intensive than the average EU producer will face
higher carbon costs relative to other suppliers
on EU markets and could lose competitiveness
and market share. Meanwhile, exporters that are
cleaner than EU counterparts will become more
competitive and could gain market share.

Excess carbon payments (ECP.;) refer to the
product of country c’s relative carbon cost intensity
(indicating relative carbon competitiveness) in
sector s and its corresponding exports to the
EU, X[V : ECP., =7 (El., — Elpy,) - XEU. This
represents the total value of CBAM certificates in
excess of the emission costs of EU competitors
for the value of exports for that sector. Total
excess carbon payments for country c are
those aggregated across the CBAM sectors:

Zg T~ (E]c,s - E]EU’s) ’ ng

The trade dependence (XU /X.,) is measured as
the share of a country c’s total exports of a given
sector s that are destined for the EU. Trade data
is available from different sources with different
benefits and drawbacks. Trade data can be sourced
from the World Integrated Trade Solution (WITS)
and CEPII’'s BACI. WITS integrates UN Comtrade
trade statistics with rich policy variables (e.g., tariff
and NTMs) and maintains each reporter’s original
figures, including discrepancies. Some economies
fail to report all trade years to UN Comtrade. WITS
allows for substitution of the partner’s declaration
for a continuous series using mirror data—trade
flows reported by importers. On the other hand,
BACI focuses on merchandise trade flows,
reconciling exporter and importer declarations into

clean, symmetric FOB-valued data with quantities
and unit values. BACI fills and smooths data gaps
using its gravity model, effectively addressing
missing data. This approach is useful for gravity
modelling, detailed price or quantity analysis, and
tasks requiring harmonized bilateral data. In this
note, data on exports of products covered by the EU
CBAM comes from the World Bank’s WITS. The data
has been extracted at the Harmonized System (HS)
4 and 6-digit level for 2022, based on nomenclature
HS2017. To address data inconsistencies, mirror
data is used for all countries for the sake of
consistency, reconstructed from partner countries’
reports; e.g., we use data reported by the EU on
imports of aluminum from Mozambique instead of
exports of Mozambique to the EU as reported by
Mozambique. CBAM Exposure Index Dashboard
includes also CBAM Exposure indices calculated
using the reporter’s export data and using BACI as
a sensitivity analysis. Countries exporting less than
USD 0.5 million per sector to the EU are excluded
from the analysis.

The sectoral trade dependence (X../Y.;) is the
measure of the share of total output produced
by sector s in country c¢ that is being exported
(the export intensity of output). Since we do not
have access to annual sectoral output data for
CBAM products globally, we draw on the GTAP11-
CE database to calculate the sectoral trade
dependence. This measure of the export intensity
of output is based on 2017 data. Using this sectoral
trade dependence as a weight in the output
exposure index allows us to continue using more
recent trade data for the trade exposure index
component.

Economic size (GDP.) is measured with GDP data
for 2022 originating from the World Bank’s World
Development Indicators, while data for Taiwan,
China and for Venezuela, Eritrea, and South Sudan
is from the IMF World Economic Outlook.


https://www.worldbank.org/en/data/interactive/2023/06/15/relative-cbam-exposure-index
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2.2. CBAM Exposure Indices

The CBAM Trade Exposure Index for country c
in sector s (CBAM TEI,.;) combines the change
in competitiveness due to the CBAM (measured
by relative carbon cost intensity) with the trade
dependency of that sector (share of the EU in total
sectoral exports). In other words, it is equivalent to
the value of the excess carbon payments as a share
of total sectoral exports.

CBAM TEL,, =

relative carbon cost intensity

COy difference from EU

price emission intensity XEU
=~ c,s _
= 7 (EIC“S - E]EU’S) ’ XVVarld -
[
—_———
EU trade (1)
dependence

excess carbon payments
EU
T - (EL:’S — EIEU,S) . Xc,s

World

X c,s

—

total trade in
the sector

Where 1=CO2 price, ¢ = country, s = sector, X =
exports, EI = emission intensity.

Positive values indicate that the average exporter
in sector s in country ¢ will face a higher embodied
carbon payment than the average EU producer,
implying a potential loss of competitiveness and
possibly loss of market share in the EU. On the
other hand, a negative value indicates that carbon
payment by the average exporter in sector s in
country ¢ will be smaller than the payments that
the average EU producer will face, resulting in a
potential gain in competitiveness and market share.

The CBAM Aggregate Trade Exposure Index of
country ¢ (CBAM ATEI.) is the trade-weighted
sum of the country’s sectoral TEI’s:

CBAM ATEL, = (2)
XEU XVVo'r'ld
- Zs 7 (Eles — Elpus) - Xw"mm ' S XW’(}rld
CBAM TEIL. Sector share

of total exports of
CBAM products

In other words, it measures the total excess carbon
payments arising from the CBAM policy reform as a
share of the total value of exports of CBAM goods
for country ¢ worldwide (Zb ECP,,/ Zg XK;“"“).

Trade is only one measure of the magnitude of
policy impacts. From an industry perspective, it
can be helpful to understand whether the excess
carbon payments of country c in sector s on exports
to the EU are significant relative to the size of the
domestic sector (costs as a share of the value of
production) or to the country’s GDP. If a country
mostly consumes its own production, but what
little it exports primarily is exported to the EU, the
CBAM Trade Exposure Index may overstate the
sectoral or economic relevance of CBAM.

To assess the broader sectoral exposure of sector
s in country c to the EU CBAM, we introduce the
CBAM Output Exposure Index (OEIL.;), which
re-weights the CBAM trade exposure index by the
trade share of gross output of sector s, X', /Y,,,
where Y, ; is output of sector s.

CBAM OEL, =

EU World
X c,s X ¢, 3
XCV};()TM Y;,s ( )

=T- (EIQS — E[EU,S)

trade intensity
of sector
production

CBAM TEIl. s

The result is an assessment of the total excess
carbon payments as a share of the total value of the
country’s sectoral production (ECP.s/Ye).

CBAM Economic Exposure Index (EEI) aggregates
and reweights the Output Exposure Index by each
sector’s output share in domestic GDP:

CBAM EEI, = (4)
XEU XE/Vorld Y.
' XWorld ’ Y., "GDP,
i N——

CBAM OEIL,, o

as sharc
of GDP

=Y 7 (ElL.— Elgy,)

Equivalently, the CBAM EEI measures the total
value of the excess carbon payments for all
CBAM products as a share of the country’s GDP

(>, ECP.o/GDE.).
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KEY FINDINGS

The implications of the CBAM exposure measures
are illustrated for a subset of the more negatively
exposed countries as well as those that stand to

31. CBAM Trade Exposure Index

gain. In this discussion we highlight the impacts on
low- and middle-income countries; however, the
full data set is global.

Figure 1 presents the CBAM Trade Exposure
Index. Panel 1a illustrates the key components,
mapping the carbon-cost intensity (y axis) and
EU trade dependence (x axis). The shaded orange
area indicates the embodied carbon cost below
that of EU producers in the sector; countries with
carbon-cost intensity above this area experience
a deterioration in relative competitiveness.
Panel 1b presents the calculation of the CBAM
TEI; higher orange bars indicate more exposure
(loss of competitiveness), while green (negative)
bars indicate less exposure (potential gains in
competitiveness). The value of the index in panel
1b is equivalent to the area of the rectangle formed
in panel 1a by the absolute distance between the
country’s carbon-cost intensity (Y coordinate of
the country dot) and the EU average (the height of
the orange area) for the height and the EU trade
dependence (the X coordinate of the country dot)
for the length.

Based on the GTAP11-CE data, assuming exporters
have average emissions profiles, Mozambique
would have the highest CBAM Trade Exposure
in the aluminum sector. Its carbon emission
intensity for aluminum is 0.8 kg of CO2 per dollar
of exports, while the average EU producer emits
0.1 kg of CO2 per dollar of output, the three worst
EU producers emit 0.4 kg of CO2 per dollar of

output (panel 1a). Mozambique’s exports to the EU
accounts for 97 percent of its aluminum exports
to the world, resulting in a CBAM Trade Exposure
index of 6.5 percent, indicating excess carbon
payments for Mozambique would be 6.5 percent
of its aluminum exports to the world (panel 1b).
Some countries are relatively carbon competitive,
like Ghana, Uzbekistan and Jordan, with lower
carbon payments than the EU average producers,
amounting 0.1-0.3 percent of their aluminum
exports to the world.

Egypt would have the highest excess carbon
payments in the iron and steel sector, amounting to
16 percent of its iron and steel exports. Its carbon-
emission intensity for iron and steel is 2.9 kg of
CO2 per dollar of exports, while the average EU
producer emits 0.3 kg of CO2 per dollar of output.
Egypt’s exports to the EU account for 63 percent
of its iron and steel exports to the world, resulting
in a CBAM Trade Exposure index of 16 percent.
Some countries are relatively carbon competitive,
like Lebanon, Dominican Republic, and Morocco,
with lower carbon payments than the EU average
producers, amounting to 1-2 percent of their iron
and steel exports to the world. In the fertilizer
sector, Egypt’s carbon emission intensity is 9.3 kg
of CO> per dollar of exports, compared to 5.2 kg of
CO2 per dollar for the average EU producer. Since
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46 percent of Egypt’s fertilizer exports go to the EU,
this results in excess carbon payments amounting
to 19 percent of its fertilizer exports to the world.
Serbia, Belarus, and Jordan’s carbon payments
are lower than the EU average, representing 5-10
percent of fertilizer exports to the world.

In the cement industry, Belarus faces an excess
carbon payment amounting to 27 percent of its

cement exports. The country’s cement emission
intensity stands at 7.7 kg of CO2 per dollar of
exports, in contrast to the average EU production
rate of 4.8 kg of CO2 per dollar. As 95 percent of
Belarus’s cement exports are directed to the EU
market, the country is highly exposed. On the
other hand, Serbia, Morocco, and Brazil face lower
carbon payment than the average EU producer, at
1-7 percent of their cement exports.

Figure 1: CBAM Trade Exposure Index and its components in 2022 for the seven countries with the highest trade exposure and the

three with the lowest trade exposure in each sector.
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3.2. CBAM Aggregate Trade Exposure

The CBAM Aggregate Trade Exposure Index is the
weighted sum of the sectoral TEI's, equal to the
total excess carbon payments across all CBAM
products as a share of total exports of those
products. According to the data provided, Egypt
presents as most exposed, with excess carbon
payments making up 16 percent of total CBAM
products exports to the world; i.e.,, the CBAM

Aggregate Trade Exposure Index is 16 percent. The
excess carbon payment as a share of total exports
of CBAM products exceeds 2 percent for just six
countriesinoursample (Egypt, Uzbekistan, Ukraine,
India and Mozambique, Nigeria), indicating a fairly
low exposure to the current EU CBAM regulation at
the aggregate export level.

Figure 2: CBAM Aggregate Trade Exposure Index (10 countries with the highest exposure).
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3.3. CBAM Output Exposure

Prosperity Insight

When we consider the importance of exposure
of a sector’s gross output to the excess carbon
payment, most of the same countries appear as
the most vulnerable as in the case of CBAM ATEI,
but the ranking might be different, depending
on the importance of total exports in sectoral
gross output. Take the example of aluminum in
Mozambique: the country is highly exposed with
excess carbon payments constituting about 6
percent of total gross output. Serbia, Uzbekistan,
and Ghana are less carbon intensive than the EU
average, but their potential carbon payments are
small as a share of gross output. In the case of iron
and steel in Georgia: Its emission intensity is 1.9 kg
of CO2 per dollar of exports, compared with 0.3 kg
of CO2 per dollar for the average EU producer or 0.9
kg of CO2 per dollar of output for the three worst EU

producers (at the country level). Georgia’s exports
to the EU constitute 48 percent of output, resulting
in a CBAM Output Exposure of 7 percent; i.e.,
excess carbon payments for Georgia would amount
to around 7 percent of iron and steel gross output.
In the case of fertilizer, the highest excess carbon
payments are recorded in Egypt, and they constitute
15 percent of its gross output. A few countries that
are relatively carbon competitive, such as Jordan,
Serbia and Belarus, see lower carbon payments
than the average EU producer of 4-6 percent of
gross output. The cement sector is characterized
by a single outlier—Belarus, which faces an excess
carbon payment of 16 percent of total output, with
other countries largely unaffected.

Figure 3: CBAM Output Exposure Index and its components in 2022 (seven countries with the highest output exposure and three

with the lowest output exposure for each sector.)
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3.4. CBAM Economic Exposure

Prosperity Insight

For all countries in our sample, the excess carbon
payments constitute a small share of GDP. The
highest exposure is recorded by Mozambique,
where the CBAM Economic Exposure Index reaches
0.6 percent; i.e.,, the excess carbon payments
in Mozambique would reach about 0.6 percent

of GDP. The second and third-most exposed
countries are Ukraine and Egypt, recording CBAM
Economic Exposure values of 0.5 and 0.2 percent,
respectively. The exposure of the remaining
countries is less than 0.1 percent.

Figure 4: CBAM Economic Exposure Index (10 countries with the highest exposure).
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O

LIMITATIONS OF THE APPROACH

This section elaborates on the assumptions that
were made to simplify the approach and limitations
of the CBAM Exposure indices to indicate potential
impacts of CBAM on select sectors.

Sector coverage: Currently, the CBAM legislation
covers products in the following sectors: aluminum,
cement, electricity, fertilizers, hydrogen, and iron
and steel. Due to very small shares in hydrogen and
the unreliability of data on exports of electricity due
to lack of consistent reporting of re-exports, those
sectors were excluded from the analysis.

Emissions coverage. While the EU CBAM
legislation, in line with EU ETS, also covers
nitrous oxide emissions for fertilizers and
perfluorocarbons for aluminum, our calculation is
based on CO2 emission intensities. Nitrous oxide
and perfluorocarbons, which represent up to 20
and 5 percent of all GHG emissions in fertilizers
and aluminum production, respectively,® are highly
correlated with CO2 emissions. Adding them to
the index would impact its magnitude but not the
ranking of countries.

Scope to reduce excess carbon payments: Excess
carbon payments represent the full cost of CBAM
certificates. Firms can reduce these payments
by improving environmental performance or
shifting markets. Therefore the composition of
exporters to the EU may shift according to carbon
competitiveness. Countries can ease adjustment
over time with complementary emissions policies.
Because the measure is based on historical data,

6. For aluminum, see

it does not reflect that exporting firms might find
cost-effective ways to reduce emission intensity
(and hence CBAM liability) by adjusting production
processes.

Domestic carbon pricing policies. Firms can
claim credits for carbon pricing effectively paid
domestically, so where those policies exist,
the incremental cost of CBAM will be lower.
Countries can in effect reclaim CBAM revenues by
implementing theirown carbon pricingon emissions
from these sectors, allowing EU importing firms to
claim credits against their CBAM liabilities. If the
country is pricing carbon at a level comparable
to the EU, that would imply that no purchase of
CBAM certificates would be necessary. The carbon
payment incurred in the country of production will
be included once the European Commission issues
specific guidance on what constitutes a carbon
payment at home.

Emission data limitations: Although under the
EU CBAM individual firms will report their own
emissions, our measure is drawn from sector-wide
averages based on input-output accounting for
2017. If firms that export tend to be cleaner than
the average domestic producer, this metric will
overstate the embodied emissions of the average
exporter and thus overstate the competitiveness
losses for that country. A similar caveat applies to
re-exports; if some CBAM products imported by a
country are re-exported to the EU, we assume that
their emission intensity of those products is that
of the final country that exporting them. Emission-

and for fertilizers
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intensity measurement differences can also arise
when averaging over value of output, as is the case
of input-output methods deployed in the creation
of the GTAP data, as opposed to averaging over the
physical quantity of imports, as will be reported for
each export consignment to the EU under CBAM
reporting requirements. Finally, current industry
production may have become cleaner since 2017.
For these reasons, a deeper analysis of country-
specific exposure will require country-specific
micro data for exporting firms.

Trade data: Trade data can be sourced from
the World Integrated Trade Solution (WITS) and
CEPII's BACI. WITS integrates UN Comtrade trade
statistics with rich policy variables (e.g. tariff and
NTMs) and maintains each reporter’s original
figures, including discrepancies. Some economies
fail to report all trade years to UN Comtrade. WITS
allows the substitution of the partner’s declaration
foracontinuous series (as mirror data). On the other
hand, BACI focuses on merchandise trade flows,
reconciling exporter and importer declarations into
clean, symmetric FOB-valued data with quantities
and unit values. BACI fills and smooths data gaps
using its gravity model, effectively addressing
missing data. This approach is useful for gravity
modelling, detailed price or quantity analysis, and
tasks requiring harmonized bilateral-flow data.

Collateral costs: Importing firms will be required
to report the embodied emissions in their covered
products,and monitoring, reporting, and verification
will entail compliance costs that are excluded in
this exposure index, meaning competitiveness
losses may be understated.

Default values: If a firm does not have MRV systems
in place, the emission intensity considered will
be the default value determined by the EU, which
might lead to higher—or lower—carbon payments.

Consumer prices and exporter compensation:
As a result of CBAM, some portion of the carbon
cost is likely to be passed on to consumers. That
means exporters to EU markets will from some
price premium compared with third-party markets.
In practice, the price pass-through can vary, and
in equilibrium it will depend on the structure of
competition in the market, consumer preferences,
and the emission intensity of other competing
exporters. In a sense, the exposure indexes use
the average EU embodied carbon cost as a proxy
for the price premium that is likely to prevail in EU
markets. For exporters that are cleaner than EU
counterparts, this price premium is expected to
more than compensate for their costs of purchasing
CBAM certificates, meaning they will become more
competitive. Meanwhile, exporters that are more
emission-intensive can be expected to pay more
for CBAM certificates than they recoup through
higher prices on EU markets and will therefore lose
competitiveness. CBAM product prices will further
be sensitive to carbon prices in the EU ETS. As
the ETS price fluctuates in the future, it will affect
the value of excess carbon payments, but not the
ranking across sectors/countries.

Assumptions on Financial Obligations: We
assume that the burden of CBAM financial
obligations will fall on exporters, even though the
legislation stipulates that it is the EU importers that
must surrender the CBAM certificates. By assuming
the cost applies to exporters, we can compare the
relative changes in financial obligations across
exporters and EU producers.
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