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1. Foundations of carbon pricing

e Emission trading systems
e Carbon taxes and fuel excise taxes
e Comparison of positive carbon pricing measures

e Fossil fuel subsidies as negative carbon prices

2. Recent developments In carbon pricing

e Net effective carbon rates by components, countries, fuels and sectors
e Evolution 2018-2021
e Revenue potential

3. Other recent developments

e Energy price hikes and fiscal responses

4. Inclusive Forum on Carbon Mitigation Approaches (IFCMA) |

e Objectives
e Status
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1. Foundation of carbon pricing
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>> Carbon pricing instruments scope

EUR per tonne of CO,

Net
Effective
Carbon

Policy intention Is to price carbon

Policy result is to price carbon

subsidy

Natural gas (OECD average)



Benefits of positive carbon pricing

e Carbon pricing is a core climate mitigation policy: D WELLBENG ECONOMIC GROWTH

— Incentivizes reduction of carbon-intensive energy use

— Steers investment and innovation towards low-carbon
alternative

— Offers flexibility

— Provides ongoing incentives

9 INDUSTRY, INNOVATION 10 REDUCED SUSTAINABI.EOITIES

ANDINFRASTRUCTURE INEQUALITIES ANIJ COMMUNITIES

— Raises revenues

— Generates co-benefits 1 RESPONSIBLE 1 CLIMATE PARTNERSHIPS
CONSUMPTION ACTION 17 FOR THE GDALS

AND PRODUCTION

* But needs better policy alignment (e.g., no
subsidies or other support for fossil fuels)

* Also needs to be accompanied by compensatory
measures.




>> Positive carbon pricing: how ETSs work?

(. 5 - . . )
* [Emission trading system : cap on emissions and allowance of

permits, which can be traded or used by emitters

- J

* Point of regulation:
— Downstream: on emitters, mostly for power and industry

— Upstream: on fuel suppliers, mostly for recent ETSs extension to other
sectors




Positive carbon pricing: design features for ETSs

* Price stabilisation

mechanism:

— to reduce volatility
of primary and/or
secondary markets
prices, and so
provide certainty
for long-term
planning for firms
and investors

— direct (e.g. carbon
price floors or
ceilings) or indirect
(e.g. permit supply
adjustment, market
stability reserve)

Permit price volatility in selected ETSs
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Source: ICAP allowance price explorer (https://icapcarbonaction.com/en/ets-prices)



Positive carbon pricing: design features for ETSs

Share of free allocation of allowances in total verified emissions of a country in 2021

100

* Free allocation:

— to address
competitiveness
and carbon leakage
concerns

— benchmarking
(based on
performance
indicators),
grandfathering
(based on historical
emissions) or
output-based
(based on actual T TG o S SISESOESSIFEF LIS S LPE

production) <&
Source: OECD (forthcoming) ¢
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1 | |

Freely allocated allowances (percentage)
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Positive carbon pricing: carbon taxes and fuel
excises implementation

o [Carbon tax (explicit carbon price): tax rate per tCO2e ]
— explicitly linked to carbon content of the fuel (fuel-based approach)

— levied on GHG emissions (direct emissions approach)

e (Fuel excise tax (implicit carbon price): other taxes on fuels proportional
to energy use with differentiated rates

e Both can have reduced rates and exemptions, which lower the effective
carbon rate and reduced the coverage of emissions (narrow the base)

e Both can be applied along different points of the production chain




>> An administratively simple way to price carbon

Low-end carbon benchmark
(EUR 30 per tonne of CO,)

6.24 eurocent per kilogramme

Energy category

Coal and other solid fossil fuels

Fuel oil 8.94 eurocent per litre
7.99 eurocent per litre
Kerosene 7.58 eurocent per litre

Gasoline 6.86 eurocent per litre

-
=
>

4.75 eurocent per litre

Natural gas 5.13 eurocent per cubic metre

Source: OECD (2019), Taxing Energy Use 2019: Using Taxes for Climate Action, OECD Publishing, Paris, https://doi.org/10.1787/058ca239-en.



https://doi.org/10.1787/058ca239-en

ETS vs carbon tax: evaluation criteria

Criteria/Policy Instrument Emission Trading System

Short-term minimisation of = High (especially if broad-based; tends toward High (tends toward equalisation of abatement
abatement costs equalisation of abatement costs) costs)
Long-term minimisation of | High (continuous incentives to reduce High (continuous incentives to reduce
abatement costs abatement costs) abatement costs; higher price volatility than with
tax can discourage investments)
Administrative costs Moderate to High (depends on difficulty of High (requires a new legal framework and
monitoring emissions) institutions; potentially high start-up
administrative and transact costs)
Ability to deal with High (deals with abatement costs uncertainty) Moderate (deals with uncertainty of climate
uncertainty damages, but not with uncertainty of abatement
costs)
Reallocation and Moderate concerns of competitiveness, job loss Moderate concerns of international
distributional concerns and income distribution competitiveness job loss and income distribution.
Free allocation can favour only some firms
Political economic and Low (effect on prices are visible; depends on Low to Moderate (like tax, but easier to
public acceptability how revenues are used and on flanking compensate and communicate the scope of
measures) cutting emissions)
Fiscal impact: revenues and Revenue raising Revenue raising (when auctioning permits)
expenditures

Source: D’Arcangelo, F., et al. (2022), "A framework to decarbonise the economy", OECD Economic Policy Papers, No. 31, OECD
Publishina, Paris, https://doi.ora/10.1787/4e4d973d-en.



https://doi.org/10.1787/4e4d973d-en

Negative carbon prices: the implication of fossil
fuel subsidies

o| Fossil fuel subsidy : budgetary transfers that decrease pre-tax prices for
domestic fossil fuel use

e Negative fiscal implications (high cost for public finance), lead to
wasteful consumption of fossil fuels (lower prices) and distributional
impacts (if not targeted)




// Outline

2. Main results for net effective carbon rates




Most GHG emissions are untaxed or taxed at
moderate rates

Share of emissions priced at different level

All countries OECD countries G20 countries ODA-eligible countries

5%
59 2%

Thresholds in EUR / tCO.e

60% O<=0 0O(0,30] ®(3060] O(60,120] m>120

38%

Note: weighted average, G20 except Saudi Arabia
Source: OECD (2022), Pricing Greenhouse Gas Emissions




Fuel excise taxes are the main component of net
effective carbon rates

Average net ECR in EUR /tCO,e, by countries, 2021

Costa Rica
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All
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Source: OECD (2022), Pricing Greenhouse Gas Emissions
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Fuels are unequally priced

Average net ECR in EUR /tCO,e, by fuel, all countries, 2018-2021

Average explicit carbon price, 2018-2021 -+ Average Net ECR, 2018-2021

LPG ———0.99
Coal and other solid fossil fuels 5 64
Matural gas ——t9.05
Kerosene 1192
Fuel oil o 16,48
Diesel H=71.93
Gasoline 87,53
0 10 20 30 40 50 60 70 80 90 100

EUR per tonne of CO,

Source: OECD (2022), Pricing Greenhouse Gas Emissions




Net ECRs vary widely depending on sectors

Average net ECR in EUR /tCO,e, by sectors, all countries, 2021
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Source: OECD (2022), Pricing Greenhouse Gas Emissions




Evolution between 2018 and 2021

e Coverage (share of Carbon tax 5.0% 5.8%
emissions subject to Emissions trading system 10.3% 19.0%
NECR > 0) has risen il e 23.9% 23.8%

Fossil fuel subsidy 22.4% 22.2%
Net Effective Carbon Rate 32.1% 40.7%
B 2021 | 2018

100

80

e Differences between
countries has increased ¢

40

20

Indonesia
Egypt

Brazil
China
ODA
Australia
India
Chile
Tirkiye
Mexico
Japan
QOECD
Canada
Canada
Korea
EU
Germany

Argentina
Philippines
South Africa

United States
United Kingdom

Source: OECD (2022), Pricing Greenhouse Gas Emissions



The revenue potential varies widely across
countries

Revenue potential in % of GDP, by countries, 2021

South Africa
India
Malaysia ‘
Egypt
China
Indonesial
Morocco
Turkiye
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Mexico
Brazil
Bangladesh
Dominican Republic
Nigeria
Peru
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Ghana
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Costa Rica
ODA

G20

OECD

All

mmm  Potential revenue from fossil fuel subsidies reform
mmm  Additional revenue from phasing out free allocation
Additional revenue from carbon price floor of EUR 60
mmm Additional revenue from carbon price floor of EUR 120
+  Total reform potential
' Current net revenues

0 2 4 6 8 10
Revenue as % of GDP

Source: OECD (2022), Pricing Greenhouse Gas Emissions
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3. Other recent developments




> 2022 energy price hike

Oil Gas Coal
Brent, USD/barrel EUR/MWh Newecastle (FOB), USD/Mt
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Source: Hemmerlé, Y., et al. (2023), "Aiming better: Government support for households and firms during the energy crisis", OECD Economic Policy Papers, No. 32,
OECD Publishing, Paris, https://doi.org/10.1787/839e3ae1-en.
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Strong fiscal response - % of GDP

% of GDP
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Source: Hemmerlé, Y., et al. (2023), "Aiming better: Government support for households and firms during the energy crisis", OECD Economic Policy Papers, No. 32,
OECD Publishing, Paris, https://doi.org/10.1787/839e3ae1-en.
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https://doi.org/10.1787/839e3ae1-en

Cost is large compared to traditional social
protection programmes

% GDP B Energy-related support (2022) = Family and children (2019) m Unemployment benefits (2019)

AUS AUT BEL CRI CZE DEU DNK ESP EST FIN FRA GBR GRC HUN IRL ISR ITA JPN LUX LVA NLD NOR POL PRT SVK SVN SWE

OECD Energy Support Measures Tracker



https://www.oecd.org/economy/oecd-energy-support-measures-tracker/

Support measures have mainly been
aimed at reducing energy prices

Total measures, USD billions in 2022-23
300

230

200

150

100

Budgetary transfery Tax measures |Budgetary transfer] Tax measures

Prese Reduced, Tax measures Reduced,
regulated or regulated or
capped marginal capped average
energy prices energy prices

Energy price support Income support (energy-related) Income support (non-energy-related)

Source: Hemmerlé, Y., et al. (2023), "Aiming better: Government support for households and firms during the energy crisis", OECD Economic Policy Papers, No. 32,
OECD Publishing, Paris, https://doi.org/10.1787/839e3ae1-en.



https://doi.org/10.1787/839e3ae1-en

Support measures are largely untargeted

Total measures, USD billions in 2022-23

Untargeted vs targeted support

450
400 m Budgetary transfers
m Reduced average energy prices
350 m Reduced marginal energy prices
300 B Tax measures
250
200
150
100
50
0
Presentation Title | All energy users Households only Firms only Households Firms:s
(households and
firms)
Untargeted Targeted

Source: Hemmerlé, Y., et al. (2023), "Aiming better: Government support for households and firms during the energy crisis", OECD Economic Policy Papers, No. 32,
OECD Publishing, Paris, https://doi.org/10.1787/839e3ae1-en.
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Excise tax reductions and subsidies lowered effective
carbon rates

Excise tax reductions and subsidies for automotive gasoline in selected countries, in EURACO,

W Excisetax reduction O Subsidies & |nitial excise rate
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>> Building resilience to future shocks

* The energy transition and disruption in energy markets
might cause volatility in energy prices to persist

« Renewed spikes In energy prices may warrant
discretionary top-up payments and a more targeted
approach

 Medium and long-term solutions to future energy shocks
through investments in energy efficiency and low-
carbon energy sources and technology
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4. Inclusive Forum on Carbon Mitigation Approaches




Inclusive Framework on Carbon Mitigation
Approaches (IFCMA) — Key objectives

The Inclusive Forum on Carbon Mitigation Approaches (IFCMA) is designed to help optimise

the global impact of emission reduction efforts in countries around the world by:

Facilitating data and information Enabling evidence-based mutual Providing a platform for inclusive
sharing learning and mutual understanding multilateral dialogue

« IFCMA brings together a diverse range of countries, on an equal footing basis to:
» Take stock of mitigation policies and map them to their emissions base
» Estimate the impacts of mitigation policies on emissions
» Explore methodologies for computing carbon intensity of goods and sectors

« Connects representatives from three key policy communities (environment, tax, and structural
economic policy)

 IFCMA is not intended to serve as a standard-setting body, nor as a forum to rank country
policies.



Inclusive Framework on Carbon Mitigation
Approaches (IFCMA) — Status

e 56 members (OECD, EU, 17 Associates)

e [naugural meeting February 2023, technical meeting June 2023,
forthcoming November meeting at the senior and technical level

e Aim to facilitate data and information sharing through:
— stocktaking and mapping of climate-mitigation policies

— assessment of their combined impact on emissions
— Carbon intensities at product and sector level




Further information on our work:

assia.elgouacem@oecd.orq

astrid.tricaud@oecd.org



mailto:assia.elgouacem@oecd.org
mailto:astrid.tricaud@oecd.org
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First edition of the new OECD Series on Carbon

// Pricing and Energy Taxation

» Pricing Greenhouse Gas Emissions:
Turning Climate Targets into Climate Action

> Tracks how carbon prices, energy taxes and subsidies
have evolved across 71 economies between 2018 and 2021

- Economies covered account for approximately 80% of global
greenhouse gas emissions

- Estimates positive carbon prices resulting from carbon taxes,
emissions trading systems, and fuel excise taxes, and
negative carbon prices from fossil fuel subsidies

» Carbon Pricing and Energy Taxation Series
> Brings together Taxing Energy Use and Effective Carbon Rates

OECD Series on Carbon Pricing and Energy
Taxation

, ,, Pricing Greenhouse Gas
Emissions
TURNING CLIMATE TARGETS INTO CLIMATE ACTION



https://www.oecd.org/tax/tax-policy/pricing-greenhouse-gas-emissions-turning-climate-targets-into-climate-action.htm
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Outline of the presentation

Introductory remarks: Fossil Fuel Subsidies (FFS) and carbon pricing in the
context of an Environmental Fiscal Reform (EFR)

“Hunting” for FFS: methodology and quantification

The implementation of a carbon tax applied as an excise duty: a primer




Pillars of the Environmental Fiscal Reform
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Benefits of an EFR are relevant

At least three benefits are identified (Pigato, 2018):
Improving market efficiency: charging external costs that agents impose on others.
Minimize costs: for a given level of environmental stringency costs are minimized.

Positive externalities: reduced air pollution, road congestion, accident rates and a valuable resource of
fiscal revenue.

Double-dividend: the shift from taxation to labour to natural resources and carbon emissions may lead
to increased employment, GDP and higher environmental quality (Groothuis, 2016).

E F Dipartimento
delle Finanze



Pillars of the Environmental Fiscal Reform
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The Italian Catalogue of EHS and EFS

Italy published five editions of the Catalogue on Environmentally Harmful Subsidies (EHS) and
Environmentally Friendly Subsidies (EFS), published by the Ministry of the Environment with the
support of the Ministry of Economy and Finance, Department of Finance.

P, g e

LARAETS ’ CATALOGO CATALOGO DEI SUSSIDI AMBIENTALMENTE DANNOSI E

DEI SUSSIDI AMBIENTALMENTE FAVOREVOLI

R o L DEI SUSSIDI AMBIENTALMENTE DANNOSI E * MINISTERS R
CATALOGO DEI SUSSIDI AMBIENTALMENTE FAVOREVOLI TRANSIZIONE ECOLOGICA Dzozz
(DATI 2021)
DEI SUSSIDI AMBIENTALMENTE FAVOREVOLI E CATALOGO 2018
DEXSUSSIDE AMB‘EzN(;"l’;LMENTE DANNOST DEI SUSSIDI AMBIENTALMENTE DANNOSI E Civaioso ot
AKTICOLO 68 DELLA LEGGH 28 DICEMBRE 2015, N. 221 . RN DELE 140 PRSI 0 1 RHORTE TR 17
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B i e L G b e 2015-2020
BUTTA COLLIGATO AMBIATALY ARTICOLO 68 DILLA LEGGE 28 Dictiaase: 2
(GU Stmtk: GInsRALI N 13 DI, 18-1-2016 (“DISIOSIZION IN MATERLA AMBENTALE PEX PROMUOVERE AISURL DI GREEN ECONOMY

£ PER 11 CONTENIMENTO DELLUSO ECCESSIVO DI RISORSE NATURALE)
DITTTA COLLEGATO AMBIENTALE
(GU SERIE GENERALE N. 13 DIL 18-1-2016)
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The definition of environmentally harmful, uncertain and
friendly subsidies

EHS: Price signal incentivizes behaviors that lead to excessive consumption, more pollution, over-
g 5 5
production of waste and excessive exploitation of natural resources, coeferis paribus.

EFS: Price signal encourages the adoption of clean alternatives and technologies (e.g. renewables) or
incentivizes «green» behaviors.

Environmentally Uncertain Subsidies: Price signal produces opposing effects (positive and negative) and the
scientific literature 1s not clear on the net effect (e.g. several agricultural activites).

E F Dipartimento
delle Finanze




«Hunting>» for subsidies in legislation

E F Dipartimento
delle Finanze



Definition adopted in the Catalogue

«A measure that keeps consumer prices underneath market level and
producer prices above market level, or reduces costs for producers
and consumers, via a direct or indirect support»




Screening of legislative documents

A large share of EHS is made up of tax
expenditures introduced for social and
€CONOMIC Purposes.

Budget Law
The Annual report on tax expenditures 1s
responsibility of the Ministry of Economy
A | and Finance, Department of Finance. The
nnua o .

Other document 1dentifies and quantifies tax

report on tax . , .

: decrees, etc. expenditures that are in the Italian Budget.
expenditures

The  Catalogue classifies  these  tax
expenditures as EHS (FFS) and EFS.




ID & quantification of a tax expenditure

Definition: A tax expenditure is a measure that reduces or postpones the revenue for a specific group of
taxpayers or an economic activity relative to a rule of reference that represents the benchmark. In Italy, the
benchmark is defined as the current tax law. If a tax reduction “deviates” from a tax norm or benchmark, that
is a tax expenditure.

Quantification allows the policy maker to know how much revenue the government is giving up to due
to that specific tax expenditure being in force (and therefore how much revenue it could collect by
modifying or eliminating that tax expenditure). We could use:

Administrative data or available data in public datasets (e.g. reimbursement of the difference between the
current and the past level of an excise duty)

Estimates of the foregone revenue (when data on consumption are available, but the implementation
of the tax expenditure does not pass through declarations)

E F Dipartimento
delle Finanze




An example: reduced excise duty on diesel for agricultural
activity

In Italy, the excise duty on diesel for agricultural activity is 22% of the ordinary excise duty rate.

How do we compute the exact foregone revenue for the year 20227

Density
(kg/ It) min. of liters

Consumption in liters: 1986.00 / 0.835 = 2378.00

min. of tons

min. of liters €/ 1000 It.
Current estimated revenue: 2378.00 * 135.83 = 323 mln. €

miln. of liters €/ 1000 1.
Estimated revenue with ordinary excise duty: 2378.00 * 617.4 = 1,468 mln. €

Foregone revenue: 1,468 miln. € - 323 mln. € = 1,145 mln. €




Pillars of the Environmental Fiscal Reform
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The effects of a carbon tax applied as part of a fuel price

An increase in excise duty, if expressed
in € / tCO, can be seen as the
implementation  of a  carbon
component to the excise duty itself.
The total fuel price 1s therefore the
sum of pre-existing underlying fuel
price and the carbon component. This
has effects on fiscal revenues, reduced
fuel demand or fuel use and several
environmental and health

benefits.

CO-

Underlying

Fuel Price

) n Carbon
Fuel Price Tax
Price Elastici
of Fuel Use
Revenue =
Tax *
(Reduced) Fuel Use
Fuel Use T

LeSjCOz

Less Air
Pollution

ILess Road
Use

Reduced
Climate
Impact

Better  Air Reduced
Quality & Accidents &
Health Congestion

Source: World Bank (2020)

E F Dipartimento
delle Finanze




An example on Italy: the ingredients for implementation

Current excise duties expressed in € / 1000 lt.:
Diesel = 617.4

Net calorific value (T]/t):
Diesel = 0.04

Emissions Factor (tCO,/T]):
Diesel: 73,65




Expressing the carbon tax as an excise duty

1CO,/T] T/t

Emission factor per ton of diesel: 73.65 * 0.04 = 3.17 tCO,/t (1)
€/ 1000 It ng
Current excise duty per ton of product: 617.4 / 0.825 = 748.36 €/t 2)
€/t tCO, [ t
Excise duty as an effective carbon rate: 748.36 / 3.17 = 236.31 €/tCO, 3
co/r eno, b
Additional excise duty: 3.17 * 100 * 0.835 = 264.43 € / 1000 lt. 4

Final excise duty: 617.4 + 264.43 = 881.83 € /1000 1t. (+43%)




The implementation of a carbon tax of 100 €/tCO,,

Carbon tax (100 €/tCO,) in the transport sector

Current excise New excise

Energy duty (€/unit  duty (€/unit Perc'en-tage Fiscal revenues

product variation (mln. €)

of measure) of measure)

Gasoline 728.4 931.65 27.92% 2351.77
Diesel 617.4 881.83 42.34% 6099.35
LPG 267.77 570.42 113,03% 464.72

Methane 3 206.45 6782% 294.17

Note: Fiscal revenues does not take into account VAT rate charged on the industrial price + excise duty




Estimating impacts: How to compute future demand for fuels?

We need to have an estimate of the price elasticity of demand, meant as the
percentage change in the demand of fuel due to an increase (decrease) in the price

of such a good. The higher the elasticity, the larger the effect of a price change on the
demand.

Caveats:

Supply of fuels is perfectly elastic in the long-run and inelastic in the short-run
(Clements et al., 2013; Davis, 2014; Coady et al., 2015; Davis, 2017).

What matters the most is the long-run price elasticity: in the short-run demand of
energy products is low or inelastic (Labandeira et al., 2017).




A numerical example on future demand for diesel

The long-run price elasticity of diesel in Italy is high (Aklilu, 2020) = -1.23.

Our functional form is a constant elasticity demand function (Davis, 2017):
Q=q9o" P
Where in numbers we would have:

0,=23,066%1.7111-2 * 2,034-125 = 18,636 million liters

Italy would pass from consuming 23 thousand million liters to 18 thousand million liters in the long-run.




Estimating impacts (2): A measure of an emission decrease
following an increase in ECR

€/t 1CO, [ t

Excise duty as an effective carbon rate: 748.36 / 3.17 = 236.31 €/tCO,

A measure of the semi-elasticity of demand 1s provided by recent literature (D’Arcangelo et al., 2022): 2 10 €
increase in ECR can decrease emissions in the road sector by 4.39%.

By increasing our ECR only on diesel of 100 €/tCO, we need to:

Consider the percentage

Convert it in tCO, since Compute a weighted

Classify all fuels in the the amount of CO emissions in the road £ differ ;
road transport sector by : : e transport sector and then average o SHEHEEs
. emitted is proportional : ECR and apply the semi-
consumption. apply to each fuel in the

to the fuel used. elasticity of demand.

category a weight.

; <4 E F Dipartimento
delle Finanze




The expected change in emissions

Product Consumption Emissions Weights
(tons.) (tons. of CO,)

Gasoline 17,015.88 50,860.09 30%

Diesel 27,958.84 88,542.28 51%

Commercial diesel 0,789.14 21,500.39 13%

LPG 1,535.00 4,645.64 3%

Methane 2,135.89 0,399.58 4%

. Excise duty = Abs. Var. % A CO,

Product Excise duty (€/t) (€/CO,) O
Gasoline 1,071.18 358.38 0.00
Diesel 1,056.08 333.48 100.00
Commercial Diesel 482.90 152.48 0.00
LPG 267.67 88.44 0.00
Methane 250.27 83.53 0.00

51.49

The implementation of a carbon tax on diesel only would decrease emissions in the road transport sector by -3%

E F Dipartimento
delle Finanze
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