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 Link to the CL study on the Naturgy Foundation website here

 Objectives of this study:

– To assess the key achievements to date of carbon pricing in 
the world 

– To take a forward-looking view on the possible role of carbon 
pricing in the decarbonization with a focus on the EU in the 
context of the Green Deal

– To present the possible options for future EU ETS reforms for a 
deep decarbonization

 This presentation highlights the main conclusions of this study.

COMPASS LEXECON STUDY FOR NATURGY FOUNDATION ON CARBON PRICING

https://www.fundacionnaturgy.org/en/product/carbon-pricing-main-achievements-in-europe-and-options-for-deep-decarbonisation/?lang=ca
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▪ Two main approaches to implement carbon pricing: 

▪ Price-based approach: Carbon taxes 

▪ Quantity-based approach: Carbon market (emission trading scheme)

▪ As of 2020 30 carbon taxes and 31 ETS implemented or scheduled for 
implementation in the world

▪ Debate over which instrument is more efficient (Weitzman (1974), 
Roberts and Spencer (1976), Karp & Traeger (2018), etc.)

▪ In practise, hybrid instruments combining price and quantity elements 
are often implemented (for example carbon price floor in ETS)

CARBON PRICING INSTRUMENTS COMPRISE CARBON TAXES, EMISSION TRADING 
SCHEMES AND HYBRIDS 

World map of carbon pricing in 2020

Source: World Bank (2020) State and Trends of Carbon Pricing 2020

1. Overview of carbon pricing in the world
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SINCE THE 1990’S, A RANGE OF CARBON PRICING MECHANISMS HAVE BEEN
IMPLEMENTED AROUND THE WORLD

1. Overview of carbon pricing in the world

Chronology of carbon pricing mechanisms in the world

Source: World Bank (2020) State and Trends of Carbon Pricing 2020
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▪ In 2020, carbon pricing initiatives covered only about 15% of global 
GHG emissions in the world.

▪ With the implementation of the Chinese ETS scheme expected over 
the next five years, this share should increase to 22%.

▪ In 2020, ETS schemes represented over 60% of emissions covered by 
carbon pricing instruments in the world.

BUT ONLY 15% OF GLOBAL GHG EMISSIONS IN THE WORLD ARE COVERED BY
CARBON PRICING INITIATIVES IN 2020

1. Overview of carbon pricing in the world

Share of global emissions covered by carbon pricing initiatives in 2020

Source: World Bank (2020) State and Trends of Carbon Pricing 2020
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▪ Most carbon pricing schemes remain well below the socially optimum 
carbon price (estimates range from 40$-100$/tCO2 in 2020) 

▪ Taxes and ETS schemes vary btw. 1 US$ and 119 US$ per tonne 
of CO2, with carbon prices below 10 US$ for half of the 
emissions covered

▪ ETS prices tend to be lower than carbon taxes, with prices below 
30€/tCO2: 

▪ EU ETS prices have dropped after 2008 remaining below 10€/tCO2, 
however since the EU ETS Reform in 2018 prices have picked up to 
reach 30€/tCO2 (pre-covid).

▪ Carbon price under the RGGI remained around 2 euros per tonne 
of Co2 until 2014 and raised around 5 euros from 2014

▪ California CaT average value since implementation in 2012 has 
been around 14$/tCO2

▪ Korea ETS average value since 2015 has been around 19€/tCO2.

▪ In 6 countries carbon taxes are above 40€/tCO2 with the highest carbon 
tax in Sweden at 110€/tCO2. 

CARBON PRICES AROUND THE WORLD REMAIN LOW WITH ETS PRICES MUCH LOWER 
THAN CARBON TAXES 

Evolution of carbon prices in ETS schemes

Source: CL analysis, RGGI, LSE, Government offices of Sweden

1. Overview of carbon pricing in the world
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▪ C02 prices in Europe will need to increase significantly to 
meet the Net Zero emissions target by 2050:

▪ The current CO2 price trajectory in the European 
Commission’s EUCO3232.5 scenario is below all 
estimates of the social cost of carbon

▪ The ambitions of the European Green Deal with a 
proposed increased target emissions reduction in 2030 
of 55% and target of carbon neutrality of 2050 would 
require a significant step up in carbon prices (reflecting 
higher carbon abatement costs). 

EU ETS PRICE OUTLOOK REMAINS VERY MUCH UNCERTAIN AND WILL NEED TO 
SIGNIFICANTLY INCREASE TO SUPPORT DEEP DECARBONISATION

CO2 price in €/tCO2

Source: FTI-CL Analysis

1. Overview of carbon pricing in the world
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▪The EU Green Deal sets more ambitious climate objectives: 

▪ EU target for carbon emissions reduction in 2030 increased from 
40% to 55% 

▪ Carbon neutrality by 2050

POSSIBLE REFORMS OF THE EU ETS IN THE CONTEXT OF THE GREEN DEAL

2. Possible options for future ETS reforms

▪ Green Deal proposals to strengthen the carbon pricing signal:

▪ Extend the EU ETS scope to new sectors: road transport, buildings,
maritime transport (see slide 11)

▪ Reform the EU ETS to tighten it and align with increased ambitions
in 2030 (see slide 12):

▪ Increased Linear Reduction Factor

▪ Rebasing cap

▪ Introduction of a carbon border adjustment mechanism as an
alternative measure to compensate for carbon leakage risk

▪ Experts are calling for a more structural reform of the ETS to
provide a more predictable price signal:

▪ Revision of the Market Stability Reserve (MSR)

▪ Introduction a carbon price floor (CPF)

▪ Automatic cancellations, or enhanced coordination framework with
the MSR
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▪ A substantial increase of the Linear Reduction Factor (LRF) would be needed to reach the new 55% GHG reduction target in 2030 :

▪ From 2021 onwards, the LRF is supposed to increase to 2,2%, but would not be changed before 2024

▪ We estimate that to reach a 55% target by 2030, the LRF should increase to 5.2% from 2025

▪ Another option to reach the 55% target in 2030 would be to rebase the cap on emissions to align it with the actual emissions levels, which in 2019 were
18% below the cap

REBASING THE ETS CAP OR INCREASING THE LRF PARAMETER IS NECESSARY TO ALIGN 
THE ETS WITH THE EUROPEAN COMMISSION LATEST CLIMATE TARGETS IN 2030

2. Possible options for future ETS reforms

Source: FTI-CL Analysis

LRF necessary for reaching a 55% target and possible scenarios beyond 2030

Note: 1.5 TECH and 1.5 LIFE are 2050 EC

scenarios achieving carbon neutrality in

2050.

1.5 LIFE scenario relies more on

consumer preferences and 1.5 TECH

relies more on the deployment of

storage, CCS and biomass.
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▪ Current MSR suffers from a number of design and calibration flaws:

▪ Fundamentally flawed design with quantity based thresholds 
rather than direct price control mechanism

▪ A sub-optimal calibration of parameters prevents the MSR from 
providing enough resilience in case of significant market shocks

▪ Revision of the MSR expected in 2021 could contain: 

▪ An increased intake rate from 2024 (from 24% to 36%)

▪ Adjustments to thresholds for inflows and outflows to the 
market

▪ Cancellations of a larger share of allowances from the MSR

▪ for example invalidating allowances remaining in the MSR 
for a long period of time (e.g. exceeding three years)

▪ or an automatic cancellation of allowances hold by 
installations being shut down due to phase-out policies

THE MARKET STABILITY RESERVE PARAMETERS AND DESIGN COULD BE REVISED TO 
MAKE THE ETS MORE RESILIENT

2. Possible options for future ETS reforms

Current Market Stability Reserve (MSR) mechanism

Source: Clean Energy Wire
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▪ The EU ETS overlaps with a range of European and national 
climate and energy policies driving carbon abatement:

▪ Some explicitly aimed at decreasing GHG emissions, others 
aimed at achieving other objectives, such as deploying 
renewable energy sources and increasing energy efficiency, 
which also lead to reductions in emissions from EU ETS 
sectors

▪ New / more ambitious complementary policies can lead to a 
reduced demand of allowances in the market, depressing EU 
ETS prices

THE ETS IS COMPLEMENTED BY A RANGE OF POLICY MEASURES DRIVING CARBON 
ABATEMENT THAT ARE OFTEN NOT ACCOUNTED FOR WHEN ADJUSTING THE CAP 

Source: I4CE and Enerdata (2018)

European climate and energy policies

2. Possible options for future ETS reforms
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Drivers of emissions reduction

 Overlapping policies (national coal phase out plans, RES targets, 
etc.) make it difficult to identify the actual contribution of the ETS 
to  the decrease in EU ETS emissions

 An analysis of the power sector emissions reduction between 
2005 and 2018 shows that the deployment of renewable energies 
was the main driver of  the decrease in power sector emissions.

Potential approaches to mitigate the impact of overlapping policies

▪ An enhanced coordination with the Market Stability Reserve (MSR) 
which could automatically withdraw from the market a share of 
those excess allowances

▪ Voluntary cancellations : Member States are allowed to cancel up 
to five years’ worth of the average verified emissions of an 
installation concerned over a period of five years preceding the 
closure

▪ An automatic cancellation of the corresponding allowances of 
those installations being shut down could be implemented

APPROACHES FOR MITIGATING THE IMPACT OF OVERLAPPING POLICIES ON THE ETS

Drivers of GHG emissions variations from the power sector in the EU,

2005-2018

2. Possible options for future ETS reforms
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▪ The Green Deal includes a proposition to possibly extend the scope of
the EU ETS to a number of new sectors: maritime transport (shipping),
road transport and buildings.

▪ Expanding to other sectors would have certain benefits:

▪ By expanding the availability of abatement options across the EU,

▪ It would more than double the total volume of emissions covered by
the ETS

▪ However including the transport and building sectors raises issues and
presents a number of challenges:

▪ Relatively higher abatement costs in both sectors compared to the
power and industry sectors would shift the burden of emission
reduction to these sectors

▪ Road transport would potentially achieve higher emission reductions
outside the EU ETS with dedicated policies thanks to stronger
incentives for efficiency gains

▪ Administrative challenges in regulating the emissions of a large
number of small emitters imply that an upstream approach would
be needed

POTENTIAL ENLARGEMENT OF THE SCOPE OF THE SECTORS INCLUDED IN THE ETS

2. Possible options for future ETS reforms

1595 811 436 264 142

0 500 1000 1500 2000 2500 3000 3500
MtCO2

Current EU ETS Transport Residential Heat

Commercial Heat Maritime Shipping

Volume of emissions after expanding scope of EU ETS

Source: European Commission data (2020)
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▪ A Carbon Price Floor (CPF) guarantees minimum abatement efforts if carbon prices are lower than expected and therefore provides more predictability
to investors and acts as a commitment device for policy makers

▪ In a previous study (link here), we analysed how a CPF could enhance the efficiency of the power sector transition:

▪ Acts as an insurance mechanism for investors providing certainty on long term carbon prices, protecting them against potential future ETS price
drops caused by a significant demand/supply imbalance

▪ CPF would reduce the cost of capital for generation technologies whose revenues depend on power prices affected by the ETS price

▪ Facilitates investment in capital intensive technologies (RES, Nuclear etc.)

▪ Greater coal to gas switching, and a predictable signal to avoid lock-in of fossil plants

▪ Emissions in the CPF countries could be significantly reduced in 2030, and indeed reduced across the EU as whole

▪ Electricity and emissions leakage through cross-border flows can be minimised by the MSR as well as complementary policy to maintain ETS
demand levels, and through ensuring that the CPF zone is of a minimum acceptable size

▪ Different models could be used to implement a CPF:

▪ Top up tax (e.g Carbon Price Support in the UK)

▪ Permit buy backs

▪ An auction reserve price

A MORE RADICAL REFORM: INTRODUCE A CARBON PRICE FLOOR TO PROVIDE MORE 
PREDICTABILITY THROUGH A LONG-TERM CARBON PRICE TRAJECTORY

2. Possible options for future ETS reforms

Source: F.Roques et al (2018) A Climate and socio-economic study of a multi-member state carbon price floor for the power sector

: F.Roques et al (2018) A Climate and socio-economic study of a multi-member state carbon price floor for the power sector
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▪ Carbon leakage risk refers to a situation when a unilateral climate regulation in a 
certain jurisdiction (e.g. EU ETS) leads to a transfer of production to other 
jurisdictions that have less stringent climate regulations on greenhouse gas 
emissions. 

▪ The mechanisms for both direct and indirect costs compensations have evolved:

▪ Direct costs under the revision of compensation mechanism with revised EU 
ETS Directive in 2018:

▪ New methodology

▪ Significant reduction in sectors eligible: New Carbon Leakage List of 50 
sectors for the Phase IV  (compared to 177 in Phase III)

▪ Indirect costs in the context of the revision of the State Aid Guidelines for the 
Phase IV of EU ETS 

▪ Align the direct and indirect emission costs eligibility methodology by 
using a similar quantitative indicator (trade intensity x indirect emission 
intensity > 20%)

▪ Reduction in sectors eligible (13 sectors and 7 subsectors before)

THE EU HAS PUT IN PLACE A CARBON LEAKAGE COMPENSATION FRAMEWORK FOR 
DIRECT AND INDIRECT COSTS

3. Carbon leakage compensation mechanisms

Carbon leakage compensation mechanisms for Phase IV 

Direct costs Indirect costs

Free allowances 
(sectors eligible 

included in 
Carbon Leakage 

List) 

State aid 
measures

10 sectors 
and 20 sub-sectors 

eligible

50 sectors 
and 13 sub-sectors 

eligible 

Source: F.Roques et al (2018) A Climate and socio-economic study of a multi-member state carbon price floor for the power sector, link here

: F.Roques et al (2018) A Climate and socio-economic study of a multi-member state carbon price floor for the power sector
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 On top of the quantitative assessment of the risk of carbon leakage presented in the previous slide, the Commission also uses a qualitative 
assessment based on the following four criteria: 

 We conducted an evaluation of the risk of carbon leakage for the previous phase of the ETS for different industrial sectors

THE RISK OF CARBON LEAKAGE DEPENDS ON A RANGE OF INDUSTRY SPECIFIC 
FEATURES AND NEEDS TO BE ANALYSED ON A CASE BY CASE BASIS

3. Carbon leakage compensation mechanisms

• What is the ability of producers to pass on cost 
increases to customers?

Market characteristics

• What are the incentives of a sector for long-term 
investment in the EU ETS area?

Profit margins

• What is the scope to reduce electricity consumption in 
the sector?

Abatement potential

• Does the compensation for direct costs create a barrier 
to fuel shifting to electricity?

Fuel and electricity substitutability

Relevant factor that influence carbon leakage risk

Source: Compass Lexecon (2020), Combined retrospective evaluation and prospective impact assessment support study on Competition Combined retrospective Emission Trading System (ETS) State Aid Guidelines

https://ec.europa.eu/competition/state_aid/what_is_new/2020_ets_revision/consultants_study_ets_guidelines.pdf
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Carbon border adjustment mechanism (CBAM) proposed as a new
compensation mechanism:

▪ Commission adoption aimed for Q2 2021

▪ Various options : both on imported and domestic products, a new 
carbon customs duty or tax on imports, or the extension of the EU 
ETS to imports 

▪ Would apply a charge on goods imported into the EU based on the 
emissions emitted during their production

May lead to positive impacts:

▪ Contribute to mitigating the risk of carbon leakage through the
levelling of the playing field

▪ Creates an incentive for other countries to implement domestic
carbon pricing policies

▪ Potential positive effects on induced research and innovation because
it will be more expensive to import carbon-intensive products

However a number of issues ill need to be solved to implement such a
CBAM:

▪ Compatibility with the World Trade Organisation (WTO) rules as the
CBAM could be interpreted as a non-tariff barrier

▪ Political challenge as the EU’s trade partners will likely oppose the
EU CBAM and could trigger retaliation in the form of trade tariffs

▪ Design issues: e.g. which products should be covered, the
adjustments from different suppliers/countries as well as the level
of the tax

▪ Tracing the carbon content of goods produced in different parts
of the world is complex

▪ To simplify it could be based on a set of benchmark values by
categories of goods and geographic location

THE EUROPEAN COMMISSION HAS PROPOSED TO INTRODUCE A CARBON BORDER 
ADJUSTMENT MECHANISM

3. Carbon leakage compensation mechanisms
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THE ACCEPTABILITY / FEASIBILITY OF MORE AMBITIOUS CARBON PRICING POLICIES IN 
THE EU WILL LARGELY DEPEND ON STRONGER REDISTRIBUTIVE POLICIES

4. Conclusion

The EC Just Transition Mechanism will step up financial support 
for countries most exposed to carbon price increase The EC plans to strengthen redistributive policies for e.g. coal-dependent

regions and vulnerable consumers

▪ Just Transition Mechanism as part of the Green Deal Investment
Plan to provide targeted economic and social support to the coal-
dependent regions.

▪ Just Transition Fund: proposed €17.5bn to provide grants

▪ Invest EU scheme

▪ Public sector loan facility with EIB group

▪ EU Funds: Cohesion and Social Fund, European Regional
Development Fund

▪ EU ETS Funds: Innovation and Modernisation Funds to support
transition to low carbon technologies

▪ Energy Poverty policies to protect vulnerable consumers
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▪ The definition of an optimal mix of carbon pricing and complementary policies needs to account for both the economic efficiency and the institutional 
and political feasibility of this policy mix 

▪ One of the key constraints is the possibility of managing the redistributive effects (“who pays what”) of such policies

▪ To schematize, two possible pathways can be envisaged for carbon pricing and complementary policies to reach the European decarbonisation targets: 

1. Carbon pricing as cornerstone of EU climate policy with strong redistributive mechanisms:

▪ An ambitious carbon pricing policy with a reduced role for complementary policies focussed on supporting R&D and deployment of immature 
technologies

▪ ETS prices would significantly increase and more sectors would be covered

▪ National carbon taxes could be implemented to cover sectors not part of the ETS

▪ This would be the most efficient approach from an economic point of view but would need to be supported by ambitious redistributive policies to 
ensure the sustainability and political feasibility of such approach (both domestically and across countries)

2. Carbon pricing as a “backstop policy” whilst complementary policies driving decarbonisation in the transport, industry and buildings sectors:

▪ Less ambitious carbon pricing signal, with fewer sectors covered and/or a moderate price used as a backstop to ensure a minimum level of 
abatement across the different sectors covered 

▪ The main decarbonisation mechanisms would be complementary policies such as energy efficiency policies, renewables target policies, 
emissions standards in the industry and transport sectors, etc.

▪ This option would be less efficient from an economic perspective, but it would have the benefit of making it potentially easier to manage the 
distributive impacts, which could be politically appealing given the EU’s limitations in terms of redistributive policies

CONCLUSION ON THE ROLE OF CARBON PRICING TO SUPPORT AN AMBITIOUS EU 
DECARBONISATION

4. Conclusion
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APPENDIX: CARBON STUDIES PUBLISHED BY FTI-COMPASS LEXECON ENERGY

Study of a Carbon Price Floor in 
European Countries: Analysis of Power 
Market and Consumer Impacts (2018)

Analysis of the CO2 Power Emission Factor 
for Indirect Compensation Related to the 
EU ETS (2019)

Wake Up! Reforming the EU ETS: 
Comparative Evaluation of the 
Different Options (2017)

Combined retrospective evaluation 
and prospective impact assessment 
support study on Competition 
Combined retrospective Emission 
Trading System (ETS) State Aid 
Guidelines (2020)

https://www.fticonsulting.com/~/media/Files/us-files/intelligence/intelligence-research/study-carbon-price-floor-european-countries.pdf
https://www.fticonsulting.com/fti-intelligence/energy/research/carbon/analysis-co2-power-emission-factor-indirect-compensation-related-eu-ets
https://www.fticonsulting.com/~/media/Files/us-files/intelligence/intelligence-research/wake-up-reforming-eu-ets.pdf
https://ec.europa.eu/competition/state_aid/what_is_new/2020_ets_revision/consultants_study_ets_guidelines.pdf

