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Abstract

The implementation of the Carbon Border Adjust-
ment Mechanism (CBAM) in 2026 is expected to
pose considerable challenges for nations heavily
dependent on exporting energy-intensive goods and
materials to the European Union (EU). This research
specifically focuses on the uncertainties surround-
ing the potential impact of CBAM on trade-exposed
sectors with high energy intensity, particularly in
developing countries like India. The primary aim
of this study is to assess the effects of fluctuations
in energy prices and carbon taxes on the economic
performance of companies operating within these
trade-exposed sectors. To achieve this objective, the
study analyses data from Indian manufacturing firms
belonging to five key trade-exposed industries with
high energy intensity within the timeframe from
2012 to 2021.The research’s key findings indicate that
a 10% increase in fuel costs corresponds to a 2.41%
decrease in earnings from exports, a 0.23% reduction
in Return on Assets (RoA), and a 1.34% decline in
post-tax profits. Additionally, our study underscores
the significance of a firm’s size and age. For a 10% rise

in fuel costs, medium-sized enterprises demonstrate
a statistically significant 2.9% profit decrease, while
large firms experience a 3.5% decline, although this
latter finding is not statistically significant. In con-
trast, smaller firms exhibit a statistically significant
profit decrease of approximately 0.75%, and newer
tirms witness a 2.1% profit drop along with a 0.26%
RoA reduction. This suggests that larger and newer
companies are more vulnerable to fuel cost fluctua-
tions. Furthermore, when examining sector-specific
impacts, the cement industry faces a substantial 6.7%
decrease in post-tax profits. In contrast, the coal, fer-
tiliser, and steel and iron industries experience RoA
declines of around 0.22%, 0.24%, and 0.21%, respec-
tively. Moreover, the steel and iron industry also
suffers a statistically significant 2.9% reduction in
export earnings. In summary, the implementation of
CBAM is poised to have an adverse effect on the eco-
nomic performance of enterprises operating within
India’s Energy-Intensive and Trade-Exposed (EITE)
industries.



1. Introduction

The increasing recognition of the necessity to address
climate change has led to a global consensus on the
urgency of curbing greenhouse gas emissions. In
recent years, many countries have made commit-
ments to reduce their net carbon emissions to zero
by 2060 or 2070. In this context, carbon taxation and
trading are recognised as some of the key climate
change mitigation options. Carbon taxes, on one
hand, are a pricing mechanism aimed at correcting
market failures by internalising the negative external-
ities associated with production. On the other hand,
cap and trade seeks to achieve the same objective by
allocating emission quotas and allowing the trading
of surplus allowances at a market-determined price.
Despite the perception of simplicity associated with
such market-based instruments, decarbonisation
policies encounter numerous practical challenges
due to uncertainties surrounding projected emis-
sions, abatement costs, and international politics.

Additionally, successful decarbonisation requires
the implementation of supplementary policies and
measures. For instance, according to Rosenbloom
et al. (2019), relying solely on carbon pricing is
unlikely to be adequate for meeting the goals of the
Paris Agreement and effectively mitigating climate
change. Therefore, a comprehensive and multifaceted
approach is necessary to address the complexities of
decarbonisation and ensure meaningful progress
towards climate goals. By integrating carbon pricing
with other policy instruments such as regulations,
subsidies, and public investments, sustainability
transition could be achieved much more effectively
(Rosenbloom et al., 2019). A comprehensive and
integrated policy framework is required, which
addresses multiple sources of emissions and over-
comes systemic barriers to low-carbon innovation
and diffusion (Rosenbloom et al., 2019).

Multiple studies evaluating the impact of carbon pric-
ing show adverse consequences on the competitive-
ness of firms, loss in employment, income, and output,
particularly for those with higher carbon emissions
and higher exposure to international competition,
mainly due to the increase in energy costs (Anger
and Oberndorfer, 2008; Abrell et.al., 2011; Chan et al.
2013, Rivers and Brandon Schaufelee, 2014).

Although a positive effect on TFP (Total Factor Pro-
ductivity) growth and return to capital for the partic-
ipating countries has been reported (Commins et.al.,
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2009, Metcalf, 2019), the existence of policy variation
among countries strongly suggests that the impact on
competitiveness and carbon leakage, where emissions
shift to countries with less stringent environmental
regulations, can differ significantly (Fischer, 2015).

In a bid to combat the effects of climate change, the
European Union has strengthened its climate goals
with the introduction of the “Fit for 55” initiative.
This package seeks to achieve a reduction of at least
55% in net greenhouse gas emissions by 2030, ulti-
mately leading to carbon neutrality by 2050. On July
14, 2021, the European Commission (EC) put forth a
formal proposal for one key policy within this frame-
work, the Carbon Border Adjustment Mechanism
(CBAM), which is set to begin its initial phase in
2023. CBAM is designed to establish fair competition
by addressing the carbon-related costs faced by both
EU establishments adhering to the EU Emissions
Trading System (ETS) and imported commodities.
The core mechanism involves imposing a fee on the
carbon emissions (direct and indirect) linked to spe-
cific imports, parallel to the charges levied on domes-
tic products under the ETS. This approach serves as
a protective measure against carbon leakage, a phe-
nomenon where companies relocate their production
operations outside the EU to circumvent the finan-
cial implications of conforming to environmental
regulations (European Commission).

In its initial phase, CBAM will be applicable to spe-
cific items within industries characterised by high
carbon intensity. These industries encompass sectors
like iron and steel, cement, fertilisers, aluminium,
electricity, and hydrogen. Furthermore, the cover-
age will extend to include certain precursor materi-
als and a restricted range of downstream products.
Nevertheless, the CBAM regulation mandates the
European Commission to formulate a timeline that
progressively includes all commodities falling under
the scope of the EU ETS. This expansion will encom-
pass both indirect emissions and emissions stemming
from international transportation, with the target
date for complete inclusion set at 2030. The CBAM
implementation is planned to unfold in four sequen-
tial phases. Starting October 2023, there will be an
initial transition period during which exporters must
report the carbon content for the included sectors
without incurring taxes. As of January 2026, exporters
will begin tax payments. Additionally, it is expected
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that new sectors will be included under the CBAM
framework by 2034. Finally, after 2034, all imported
goods and materials entering the EU will fall under
the scope of CBAM and will be subject to taxation.

In an extensive literature review conducted by
Newman (2020), the Carbon Border Adjustment
Mechanism (CBAM) is frequently advocated as an
“effective, WTO compliant, non-discriminatory tar-
iff, and a precautionary measure.” While the review
acknowledges the favourable aspects of CBAM as a
policy initiative, it also emphasises the importance
of taking certain essential steps for its successful
implementation. These include establishing a tran-
sition period to mitigate costs and supply shocks,
implementing standardised emissions calculations to
reduce administrative burdens, garnering sufficient
international support, and addressing and mitigating
the disproportionate impact on developing countries.

The CBAM concept, as put forth by the EU, aims to
mitigate the risk of carbon leakage resulting from
reduced competitiveness due to the implementation
of carbon taxation within the home country. A recent
study by UNCTAD (2021) shows that, through
CBAM, a 44 USD per tonne carbon tax would cut
leakage by more than half, from 13.3% to 5.2%.
While CBAM has several benefits, its adverse conse-
quences could also be significant. Imposing an addi-
tional price on items at the border will likely increase
domestic demand compared to costlier foreign items
(imports), which, in turn, could prompt exporting
countries to impose retaliatory taxation (Notani,
2022). Additionally, developing economies would
be disproportionately affected due to a lack of access
to clean technology, particularly in energy intensive
industries and trade exposed (EITE) sectors such as
cement, steel, aluminium, and fertilisers, which are
to be included in this mechanism (Lin and Wesseh,
2020; Thivierge, 2020). For instance, studies on India
estimate that Indian exporters of steel and alumin-
ium could lose between one to two billion USD due
to border taxation in European countries, bearing
in mind that, India was the eighth-largest exporter
of iron and steel to the EU in 2019 (Notani, 2022).
Moreover, smaller developing countries could face
relatively higher risks, while larger countries may be
less exposed due to their stronger internal markets
that decrease the importance of EU trade relative to
GDP (Eicke et al, 2021). As a result, it would primar-
ily lead to a shift in the burden away from the devel-
oped countries.

The EC (2021) estimates that EU imports of CBAM
products would decrease by 14% by 2030. Consider-
ing the 2019 share of 3% of CBAM products in the
total goods imports of the EU, this indicates a decline
in total goods imports of approximately 0.4%. This
decline attributes to a reduction in total exports of
0.9% for Russia, 0.3% for India, and 0.04% for China
in 2030 compared to the current regimen (Simola,
2021). With a significant portion of CBAM-exposed
exports having high carbon intensity and low levels
of technological innovation, CBAM is anticipated to
become a critical issue for these countries (Overland
and Sabyrbekov, 2022; Magacho, 2022; Zhong and
Pei, 2022).

Overall, the literature dealing with the impact of
climate regulations is still emerging. To counteract
the losses in competitiveness and carbon leakages,
initiating a new policy will require cautious consider-
ations of price pressures. However, given the lack of
widespread implementation of carbon taxation at a
global level, there exists a divergence between ex-ante
predictions of the impacts of carbon taxes on various
facets of the economy and ex-post outcomes based
on experiences of a few developed economies that
have implemented such taxes. Furthermore, there
is a lack of understanding in terms of the same in
the developing country economies as they are yet to
implement carbon pricing or taxation in any system-
atic way. Additionally, the issue of the implication of
leakage-preventing measures such as CBAMs on such
economies is far from settled. In this sense, CBAM
is best regarded as a temporary policy or a threat to
promote the participation of non-climate coalition
countries in global climate cooperation, while in
the long run, the development of green technologies
is the key to solve competitiveness and consequent
problems (Zhong and Pei, 2022).

The objective of this study is to provide insights
into the uncertainties surrounding the effects of the
Carbon Border Adjustment Mechanism (CBAM),
specifically its implications for Indian industries that
are both energy-intensive and trade-exposed (EITE).
This research question is particularly relevant con-
sidering the context of developing countries. While
Indian firms may have potential long-term adapta-
tion options to the CBAM policy, the short-term
impacts remain uncertain. The study aims to exam-
ine the potential consequences of increased taxes at
the border resulting from CBAM in the short-run.
It seeks to determine which aspects of the Indian



EITE industries will be most affected, such as profit-
ability, exports, or competitiveness. To address these
questions, we utilise a comprehensive 10-year panel
dataset of Indian manufacturing firms collected from
CMIE Prowess. By analysing the data and employ-
ing relevant econometric modelling techniques, this
study attempts to provide valuable insights into the
potential impacts of increased border taxes on Indian
EITE industries. The research will shed light on
whether profitability, exports, or competitiveness will
experience the most significant effects from CBAM.

The remainder of the paper is organised as follows.
Section two provides a brief literature review exam-
ining the potential effects of CBAM, with a focus
on developing countries. Section three presents the
hypothesis that increased carbon taxes will adversely
impact Indian firms’ economic performance. Section
four describes the dataset and outlines the economet-
ric methodology. Section five presents the empirical
results, analysing the effects of fuel costs on profit-
ability, exports, and competitiveness indicators. The
results are also examined across firm size and age cate-
gories and for specific industries. Section six concludes
with a summary of the key findings and implications
for Indian EITE sectors. The appendix provides sup-
plementary results and robustness checks.

2. Potential effects of CBAM:
Literature review

In Section 2.1, we provide a brief review of the lit-
erature exploring the impact of carbon taxes on car-
bon leakage, competitiveness, potential losses and
gains, and the flow of trade across borders. Section
2.2 exclusively focuses on the impact of CBAM on
developing countries. Lastly, Section 2.3 discusses
how changes in energy prices due to carbon taxes
may affect trade competitiveness.

2.1 Carbon leakage, competitiveness,
welfare, and international trade

Branger and Quirion (2014) conducted a meta-analy-
sis of 25 studies carried out between 2004 and 2012 to
investigate the impact of border carbon adjustments
(BCA) on carbon leakage and competitiveness. Their
findings indicated that in the absence of BCAs, the
leakage ratio varied from 5% to 25%, with a mean of
14%. However, with the implementation of BCAs, the
leakage ratio ranged from -5% to 15%, with a mean
of 6%. This study also examined the output loss for
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EITE industries and found that the loss ranged from
0% to 4%, with a mean of 2% without BCAs. The use
of BCA mitigated the output loss in computable gen-
eral equilibrium (CGE) models, although its effec-
tiveness was somewhat reduced in sectoral models.
The econometric model used in Branger and Quirion
(2014) is presented in table 1.1.

In a more recent study conducted by UNCTAD
(2021), which utilised a general equilibrium model,
a comprehensive analysis was carried out to exam-
ine the effects of CBAM on three crucial aspects—
reduction in CO, emissions, carbon leakage beyond
Europe, and its impact on production within and
outside the EU. The study revealed that implement-
ing a carbon tax of 44 USD per tonne could lead to
a reduction in carbon leakage by more than half,
from 13.3% to 5.2%. This suggests that both car-
bon emissions and leakage would decrease within
the EU, resulting in a shift in trade patterns towards
more carbon-efficient production from both EU and
non-EU sources. Naturally, many countries may have
concerns about limitations or constraints on their
exports to the EU. However, the study argues against
this notion, indicating that the reduction in exports
from developing countries would only be 1.4% and
2.4% under the respective tax brackets of 44 USD per
tonne and 88 USD per tonne. The study also sheds
light on the welfare losses and gains experienced by
developed and developing countries. It highlights
that developed countries’ incomes would increase by
2.5 USD billion with a 44 USD per tonne CO, tax,
while developing countries would face a loss of 5.9
USD billion. Despite the effectiveness of CBAM in
reducing emissions and carbon leakage, the study
acknowledges that it does not provide a clear road-
map for achieving these objectives. However, the
study emphasises that the optimal approach lies in
utilising the revenue generated by CBAM to develop
advanced and greener technologies.

In a policy note by Simola (2021), the potential eco-
nomic impacts of CBAM on major import sources of
the European Union (EU) for CBAM-related prod-
ucts, namely China, Turkey, India, Ukraine, and
Russia are discussed. The study estimates the annual
costs of CBAM for exporting countries and calcu-
lates that the CBAM costs for India would amount to
approximately EUR 220 million, equivalent to 9% of
the total value of EU CBAM imports from India.
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2.2 CBAM and developing countries

CBAM is associated with several benefits and lim-
ited drawbacks, as highlighted in existing literature.
However, there are potentially significant adverse
consequences. This section reviews the evidence on
its impact on developing countries, covering aspects
such as retaliatory taxes, high risks, potential welfare
losses, or even technological innovation.

Introducing an additional price on items at the border
logically ensures higher domestic demand relative to
expensive foreign items (imports). This, in turn, could
lead to retaliatory taxation by exporting countries.
Notani (2022) presents scenarios for Indias export
market, which will be significantly affected by becom-
ing less competitive in the EU market due to the finan-
cial and administrative burden imposed by CBAM.
The study highlights stress in areas of aluminium,
iron and steel for Indian firms, given that total exports
to the EU from India in these sectors accounted for
almost 10.4% in 2020. Consequently, this means that
India could lose USD 1-1.7 billion in exports of ener-
gy-intensive goods if CBAM is implemented which
explains India’s opposition to the new policy.

Developing economies, especially those in ener-
gy-intensive industries, are expected to be dispro-
portionately impacted by CBAM. Lin and Wesseh
(2020) found that carbon pricing in China stimulated
research and development (R&D) intensity but did
not significantly boost sales and profits for ener-
gy-intensive industries, such as steel and iron.

Smaller developing countries are at a higher relative
risk compared to larger countries due to their limited
access to clean technology and the importance of EU
trade in their economies. Eicke etal (2021) constructed
a relative risk index and found that smaller developing
countries faced higher risks, while larger countries
with stronger internal markets were less exposed.

Various studies have also examined the potential
impacts of CBAM on global trade and carbon emis-
sions. Zhong and Pei (2022) estimated the competi-
tiveness and welfare impacts of EU CBAM and found
that while EU output would increase, the output in
the rest of the world would decrease. Xiaobei et al.
(2022) used a computable general equilibrium model
to analyse the impact of CBAM and found that it
would reduce global emissions but also lead to a
decline in global trade, with China and developing
economies being the most affected.
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Additionally, the literature suggests that carbon pric-
ing can have both positive and negative effects on
firms and economies. It can stimulate green tech-
nology innovation, improve firm profitability, and
increase productivity. However, asymmetric environ-
mental regulations and the expectation of long-term
regulations may result in higher compliance costs,
potential relocation of firms to countries with less
stringent regulations and impacts on employment.
Opverall, the literature highlights the complexity and
trade-offs associated with the implementation of car-
bon pricing mechanisms like CBAM. The impacts on
different sectors, countries, and regions vary; there is
still much to learn, especially regarding the potential
impact on developing economies.

2.3 Impact of carbon taxes on trade
competitiveness through energy prices

While our primary focus remains the analysis of the
effects of CBAM on firm productivity, output, and
competitiveness, it is equally insightful to delve into
studies examining the impact of energy prices on the
various aspects of firms’ performance. Given CBAM’s
proposal to encompass indirect emissions, such as
those stemming from electricity use in manufactur-
ing products, the direct impact of carbon taxes under
CBAM is anticipated to influence energy prices. This
section aims to review such studies.

A study conducted by Abeberese (2013) delves into
the influence of electricity costs on firm performance
in India. Using data sourced from the Annual Sur-
vey of Industries spanning the period 2001-2008
and involving 22,227 firms, the study sheds light on
several key observations. It finds a noteworthy cor-
relation between higher electricity costs and dimin-
ished firm performance, particularly among small
and medium-sized firms. The study also reveals that
tirms respond to higher electricity costs by reducing
consumption and adopting energy-saving technol-
ogies, but these choices are insufficient to fully off-
set the negative impact on firm performance. These
findings suggest that policies aimed at reducing elec-
tricity costs or promoting energy efficiency could
significantly benefit firm performance and contrib-
ute to economic growth.

Another study by Marin and Vona (2019) investigates
the impact of energy prices on the socioeconomic and
environmental performance of French manufactur-
ing establishments from 1997 to 2015. The research



reveals that elevated energy prices have a negative
short-term effect on employment and wages; nev-
ertheless, these effects are counterbalanced by long-
term productivity gains. The study emphasises the
significance of energy policies that promote energy
efficiency, decrease carbon emissions, and minimise
negative socioeconomic impacts.

Hannes et al. (2021) examine the impact of energy
prices and generator usage on the environmental
performance of manufacturing firms in Indonesia.
The study employs data from 6,055 manufacturing
firms obtained from the Indonesian Manufacturing
Census in 2001 and 2006. The results indicate that
increased energy prices correlate with reduced car-
bon emissions and enhanced environmental perfor-
mance. Nevertheless, the utilisation of generators has
a negative effect on environmental performance, par-
ticularly in terms of carbon emissions.

Table 1.1: Overview of Papers, Methods, and Results
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Furthermore, Cevik and Ninomiya (2022) explore
the relationship between renewable energy sources,
energy transition, and electricity prices in Europe.
Employing panel data analysis, the study examines
the impact of renewable energy consumption, energy
efficiency, and additional factors on electricity prices.
The study reveals that renewable energy consump-
tion, particularly from wind sources, has a consider-
able downward effect on electricity prices in Europe.
Nonetheless, this relationship between renewable
energy consumption and electricity prices is complex,
influenced by various factors such as governmental
support for renewables, the availability of storage
technology, and market distortions. This study pro-
vides valuable insights into the potential effects of
renewable energy sources on electricity prices, under-
scoring the necessity for further research and policy
initiatives to bolster the transition to a low-carbon
economy.

Industry/Sector, CBAM Model ..
Authors Period, Country Methodology Measure Specification Key Findings
Branger Chemical products, Meta-analysis ~ Border  Leakage,= Const  Carbon leakage estimates vary
and non-metallic on 25 studies carbon +B..GE. + B,.Coa- from 5% to 25% (mean 14%)
P . . . 1 ij 2° . .
Quirion minerals, iron and | and meta- adjust- . ' without policy and from -5%
(2014) steel industry, non- | regression ment size, + f,Abate- to 15% (mean 6%) with BCAs.
ferrous metals analysis ment, + 8, Link,  Output loss from 0% to 4%
(mean 2%) without BCAs.
2004-2012 +P.GHG, +
B -Armington, +
Various countries B, BCAs, +u,
UNCTAD | CBA sectors: Energy- Carbon  Scenarios: EU producers’ CO, emissions
(2021) cement, glass, oriented GTAP  Taxes _ decrease, CBAM curbs carbon
aluminium, paper,  model Domestic carbon  Jeakage, and trade shifts toward
petroleum, coal price (base 44 and  pations with superior carbon
products, chemicals base 88) efficiency. Employment and
and fertilisers CBAM 44 wage alterations stay below
. 0.1%.
51 economies, 20 CBAM 88
sectors
Simola Cement, electricity, = Estimating Carbon Projected additional costs
(2021) fertilisers, steel and = Annual cost Taxes range from EUR 200 million

aluminium estimates of
CBAM

China, India,

Russia, Turkey and

Ukraine

in India to EUR 2.1 billion in
Russia, with a carbon price of
60 euros per ton. In relative
terms, these extra costs span
from 0.1% of Chinese imports’
value to 4% of Ukrainian
imports’ value to the EU.
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Authors

Beaufils et
al. (2022)

Notani
(2022)

Lin and
Wesseh
(2020)

Eicke et al.
(2021)

Zhong and
Pei (2022)
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Industry/Sector,
Period, Country

26 sectors and 189
regions

2016

Various countries

Aluminium, Iron
and steel, cement,
fertiliser and elec-
tricity

31 industries
2013-2017

China

EITE sectors

Various countries
having trade
relations with EU

EITE sectors such
as electricity, gas,
non-metallic
mineral products,
mining, transport
and warehousing

EU trading partners

Methodology

Throughflow-
based
accounting
method

Review/Opin-
ion Piece

Panel
regression

Relative Risk
Index

Multi-regional
10 approach

CBAM
Measure

Carbon
taxes

CBA

Carbon
prices,
from
Chinese
Emission
Trading
Scheme

CBAM
price

CBAM
price

Model
Specification

Different CBAM
implementation
options, and
revenue recycling
schemes

lit=ai+y+
B,.1_, +pB,.CP, +
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Key Findings

The extent to which countries
can adjust depends inter alia
on their export portfolio, their
technological capabilities,

and their potential to produce
renewable energy

Specifically, it highlights strain
on sectors like aluminium,
and iron and steel, as these
accounted for nearly 10.4%

of India’s total exports to the
EU in 2020. Consequently,

the implementation of CBAM
could lead to a loss of USD
1-1.7 billion in energy-inten-
sive goods exports from India.

Key results indicate that a
carbon price spurs R&D
intensity (innovation input),
but this increase doesn't
necessarily translate into
higher sales and profits for
industries (innovation output).
Industries with greater energy
consumption display greater
innovation tendencies.

Relative risks from an EU
CBAM are distributed
unevenly across the globe. The
design of the CBAM matters,
as the countries at relatively
high risk vary between the two
scenarios. We find that most
countries with relatively high
risks across both scenarios are
located in Africa. Given their
high trade dependence on the
EU, South-Eastern European
countries also face relatively
high risks.

CBAM causes notable shifts

in market shares within
emission-intensive and trade-
intensive sectors. Countries
most impacted by CBAM are
those with substantial exports
from such sectors and high EU
export exposure.
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Model
Specification

Scenarios:

Direct Emissions
from production
of imported goods

CBAM extends to
all imported goods
and services

All indirect
emissions from
upstream value
chains calculated
using carbon
content
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Key Findings

CBAM would reduce global
emissions but also lead to

a decline in global trade,
with China and developing
economies being the most
affected.

Higher electricity costs are
associated with lower firm
performance, particularly for
small and medium-sized firms.
Firms respond to this reducing
consumption and adopting
energy-saving technologies, but
these choices are insufficient to
fully offset the negative impact
on firm performance.

The study reveals that higher
energy prices have a negative
short-term effect on employ-
ment and wages, but these
effects are offset by long-term
productivity gains. The study
emphasises the importance of
energy policies that encour-
age energy efficiency, reduce
carbon emissions, and mini-
mise negative socioeconomic
impacts

The findings suggest that
higher energy prices are
associated with lower carbon
emissions and improved
environmental performance.
However, the use of genera-
tors has a negative effect on
environmental performance,
particularly in terms of carbon
emissions.
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Industry/Sector,

U Period, Country
Cevikand Power Sector
Ninomiya
(2022) 2014-2021
24 European
Countries
Commins  Manufacturing
et al. sector
(2009)
1996-2007
Europe
Abrell et Non-metallic
al. (2011)  mineral products,
electricity & heat,
paper & paper
products, basic
metals, coke &
refined petroleum
products
2005-2008
Europe
Chan et al. Power, cement, iron
(2013) and steel
2001-2009
10 European
Countries
Rivers and = Manufacturing,
Schaufele = Gasoline Market
(2014)
1990-2011
British Columbia

Source: Authors’ Analysis.
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Key Findings

Renewable energy, especially
wind power, notably lowers
electricity prices in Europe.
However, the connection
between renewable energy use
and electricity prices is intri-
cate, influenced by factors like
government support, storage
tech, and market conditions.

A marginal tax shift slightly
boosts TFP growth, reduces
employment, moderately raises
profitability, and maintains
investment. Industry impacts
vary significantly.

EU ETS is found not to have
an impact on firm added value,
profit margin or employment,
and led to emission reductions
in second phase.

No discernible impacts
observed in cement, and iron
and steel sectors. The EU ETS
doesn’t influence power plant
employment but does elevate
unit material costs. Participa-
tion in Phase II of the EU ETS
correlates positively with power
plant turnover.

No robust negative or positive
competitiveness effect of the
electricity tax reduction on
manufacturing firms could be
identified.



3. Hypothesis

Given the limited evidence available regarding the
potential response of Indian manufacturing firms to
carbon taxes implemented under the Carbon Bor-
der Adjustment Mechanism (CBAM) policy, this
study aims bridge this research gap. This analysis
focuses on data from five energy-intensive industries
in India. The primary objective is to investigate the
potential impact of carbon taxes on firms’ economic
performance. Based on an extensive literature review
and careful reasoning, we propose the hypothe-
sis that increased carbon taxes will positively affect
tirms’ fuel costs.

In the absence of both carbon markets and carbon
taxes in India, this study employs companies’ fuel
expenses as a proxy for carbon price-related policies.
Consequently, it is anticipated that firms’ fuel expen-
diture will adversely affect profits, and export earn-
ings. In essence, a significant negative relationship is
expected to be observed between fuel costs and key
indicators of firms’ competitiveness: profits', RoA?,
and export earnings.’

4., Data and Econometric Model

In this section, we present the data sources and vari-
ables utilised in our study, focusing on a sample of
336 Indian manufacturing firms across five industry
groups. Additionally, we outline the econometric
methodology employed to examine the impact of
power and fuel costs on various performance indica-
tors of these firms.

4.1 Data

CBAM is initially targeted at imports from sectors
known for their significant carbon intensity and the
potential for carbon leakage. These sectors include
cement, iron and steel, aluminium, fertilisers, elec-
tricity, and hydrogen, as previously mentioned.
During the 2022-23 period, the EU, which stands
as India’s second-largest trading partner after the
United States and the second-largest destination
for Indian exports, received $74 billion in exports.

Assessing the Impact of CBAM on EITE Industries in India

This accounted for 15.39% of Indias total exports,
as reported by the Department of Commerce and
Industry (Ministry of Commerce & Industry, 2022).
Over the past decade, trade in goods between the EU
and India has increased by approximately 30%, and
trade in services between the two reached €30.4 bil-
lion in 2020 (European Commission).

The implementation of the EU’s CBAM is expected
to impact India’s exports of steel, aluminium, cement,
and fertilisers. Indian companies selling these prod-
ucts to the EU are likely to face higher prices, poten-
tially reducing their competitiveness and decreasing
demand in the EU market. As per a recent report
from the Global Trade Research Initiative (GTRI,
2023), the introduction of CBAM is expected to pose
a significant challenge to India’s metal sector. In 2022,
India exported iron, steel, and aluminium products
valued at $8.2 billion to the European Union (EU),
constituting 27% of its total exports in these cate-
gories (Table 1.2). In contrast, exports of cement,
fertiliser, electricity, and hydrogen are minimal, and
therefore, these sectors will be less affected.

The steel industry is not only a major contributor to
exports but also a significant domestic carbon emit-
ter. Primary steel producers have an average emis-
sion intensity of approximately 2.6 metric tons (MT)
of CO, per MT of crude steel, which is 12% higher
than the global average of about 2.32 MT of CO,
per MT of crude steel from the blast furnace route
(ICRA, 2023). According to the International Energy
Agency (IEA), carbon emissions from iron and steel
production have been increasing over the past decade
due to rising steel demand and the energy-intensive
nature of production. Consequently, the steel and
iron industry are expected to bear the brunt of such a
carbon policy due to their higher export volumes and
carbon content. This imposition of higher fees could
potentially diminish their competitiveness and profit
margins in the EU markets. Similarly, the aluminium
sector demonstrates an exceptionally high carbon
intensity, estimated to range from 17 to 20 tonnes of
CO, per tonne of aluminium (ICRA, 2023).

! In all the regression equations, log of profits after tax is utilized. That is, dependent variable in all the results displayed in the paper are

expressed in terms of log(Profit After Tax).

? In all the regression equations, RoA has been utilized in its absolute term.
* In all the regression equations, log of export earnings is utilized. That is, dependent variable in all the results displayed in the paper are

expressed in terms of log(Export Earnings).
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Table 1.2: India’s 2022 Exports to the World and the EU

India’s Exports

Impact on

Sectors covered under CBAM (US $ Million) EU’s share .
India’s exports
To World To EU
Iron ore, concentrates 1619.6 322.9 19.9
Steel Products 7316.9 1460.7 20 Hich
i
Iron and Steel 11770.3 3696.4 314 &
Aluminium, Products 9866.4 2734.2 27.7
Cement 93 5.7 6.1
Fertiliser 92 0.6 0.7
Low
Hydrogen 0 0 0
Electrical Energy 647.9 0 0
Total of above 31406.1 8220.4 26.2
India’s Total Goods Exports 453325.7 73670.2 16.3

Share of CBAM products (%) 6.9
Source: Retrieved from GTRI Report (March 2023).

Our research focuses on examining the impact of fuel
costs on firms’ performance. Thus, we conducted a
comprehensive study involving 336 companies
from four major EITE (Energy Intensive and Trade
Exposed) industries in India. These include alumin-
ium and aluminium products, fertilisers, cement,
and steel and iron, which are regulated under CBAM.
They are anticipated to be significantly affected due
to their export intensity and carbon intensity, as sum-
marised in Table 1.2.

Additionally, we included the coal industry due to
its significant role in electricity production through
thermal power plants using coal, which account for
approximately 75% of the total power generation in
India. This substantial reliance on coal contributes
to the indirect emissions covered under CBAM. Fur-
thermore, industries such as steel and iron utilise coal
as an input, contributing to direct emissions, once
again falling under CBAM.

Therefore, to provide a holistic view of the impact of
CBAM in India, we included four EITE industries
(aluminium and aluminium products, fertilisers,
cement, steel and iron), along with coal. Table 2.1
demonstrates the distribution of firms from the five
industries in our dataset. The steel and iron industry
represents the highest number of firms (data for 10
years for 130 firms), followed by firms in the fertiliser
industry (104 firms) and coal industries (61 firms).

11.2

For this data set, we have fewer firms in the alumin-
ium and cement industries. Our dataset for the 336
tirms is balanced for the list of variables analysed in
this study.

To gather the necessary data, we utilised a panel data-
set spanning a period of ten years, from 2012 to 2021,
sourced from CMIE’s ProwessIQ database. Prowes-
sIQ is an interactive interface that provides informa-
tion on over 56,000 Indian firms listed on the Bom