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European Compliance Framework: 
• Energy and Climate Package 2020, 
• Energy-climate Framework 2030, 
• Roadmap for the transition to a low carbon 

economy in 2050.
• European Green Deal. 

EU-Emission Trading Scheme: goals and key 
results.

Carbon Tax: schemes around the world 

SEAC 2020 | ENERGIA E ALTERAÇÕES CLIMÁTICAS



o 20% cut 
in greenhouse 
gas emissions (from 
1990 levels)

o 20% of EU energy 
from renewables

o 20% improvement 
in energy efficiency

2020

EU Climate and energy: key targets
https://ec.europa.eu/clima/policies/strategies_en

2030

o 40% cut 
in greenhouse 
gas emissions (from 
1990 levels)

o 32% of EU energy 
from renewables

o 32,5% improvement 
in energy efficiency

2050

EU long term strategy submitted to UNFCCC 
(2019) aligned to Paris Agreement goal
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https://ec.europa.eu/clima/p
olicies/strategies/2020_en

https://ec.europa.eu/clima/poli
cies/strategies/2030_en

The European Parliament endorsed the net-zero 
greenhouse gas emissions objective in its resolution 
on climate change in Mar 2019 and resolution on 
the European Green Deal in Jan 2020.

https://ec.europa.eu/clima/policies/strategies/
2050_en

https://ec.europa.eu/clima/policies/strategies_en
https://unfccc.int/sites/default/files/resource/HR-03-06-2020%2520EU%2520Submission%2520on%2520Long%2520term%2520strategy.pdf
https://ec.europa.eu/clima/policies/strategies/2020_en
https://ec.europa.eu/clima/policies/strategies/2030_en
https://ec.europa.eu/clima/policies/strategies/2050_en
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EU Climate and energy: EU Green Deal
https://ec.europa.eu/info/sites/info/files/european-green-deal-communication_en.pdf
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Energy & Climate

Between 1990 and 2018, EU reduced 
greenhouse gas emissions by 23%, while the 
economy grew by 61%. However, current 
policies will only reduce greenhouse gas 
emissions by 60% by 2050. 
(…)
By summer 2020, the Commission will 
present an impact assessed plan to increase 
the EU’s greenhouse gas emission reductions 
target for 2030 to at least 50% and towards 
55% compared with 1990 levels in a 
responsible way. 

https://ec.europa.eu/info/sites/info/files/european-green-deal-communication_en.pdf
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PNEC: Plano Nacional Energia e Clima



5RNC2050

PNEC: Plano Nacional Energia e Clima
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PNEC: Plano Nacional Energia e Clima
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PNEC: Plano Nacional Energia e Clima
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PNEC: Plano Nacional Energia e Clima
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PNEC: Plano Nacional Energia e Clima
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Carbon Markets

GREENHOUSE GAS EMISSION ▶ NEGATIVE EXTERNALITY OF ECONOMIC ACTIVITIES

External costs of carbon emissions: costs that the public pays in other ways, such as agricultural
damage and losses due to droughts or floods, health costs due to heat waves, costs with damage
and property losses due to floods, rural fires and rising sea level



Fonte: IPCC, 2007 (adaptado de Neuhoff, 2004)

What is the impact of a CO2 price on the competitiveness of new technologies, when 
compared to existing ones?

a) The cost of new technologies tends to approximate existing technologies as the scale of 
their production increases.

b) The existence of a price for CO2 induces a delay in the competitiveness of new technologies 
compared to existing ones, i.e. new technologies tend to have a price convergent with 
existing ones in a more time-consuming period than if there is no price for the CO2.

c) In an economy where CO2 has a price, existing technologies lose competitiveness more 
quickly than in the absence of that price.

TRUE OR FALSE?
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What factors will decid to buy or sell emmission units? 

Emissions Trading Scheme
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The EU ETS has proved that putting a price on carbon and trading in it can work. Emissions from 
installations in the system are falling as intended (see 2018 figures).
In 2020, emissions from sectors covered by the system will be 21% lower than in 2005. The EU is on 
track to surpass this target.
In 2030, emissions from sectors covered by the EU ETS will be cut by 43% from 2005 levels, as part 
of the EU's current 2030 climate and energy framework.
Under the European Green Deal, the Commission will present an impact-assessed plan to increase 
the EU’s greenhouse gas emission reduction target in a responsible way, including for the EU ETS.

The EU emissions trading system 
(EU ETS) is a cornerstone of the EU's 
policy to combat climate change and 
its key tool for reducing greenhouse 
gas emissions cost-effectively. It is 
the world's first major carbon market 
and remains the biggest one.

European Emissions Trading Scheme – EU-ETS

https://ec.europa.eu/clima/news/carbon-market-report-emissions-eu-ets-stationary-installations-fall-more-4_en
https://ec.europa.eu/clima/policies/strategies/2030_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
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Comércio Europeu de Licenças de Emissão (CELE) 
European Emissions Trading Scheme (ETS)

To know more on EU-ETS: https://ec.europa.eu/clima/policies/ets_en

https://ec.europa.eu/clima/policies/ets_en
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Phase I (2005-07): 
Learning by doing

Phase II (2008-12): 
Instrument to 

achieve the Kyoto 
Protocol targets

Phase III (2013-20): 
Instrument to 

achieve EU 2020 
targets

Phase IV (2021-30): 
EU Directive 
2018/410, to 

achieve EU targets 
2030 

» Licença de Emissão Europeias (LEE): direito de emitir 1 t CO2e
» European Emission Allowance (EUA): permit to emit 1 t CO2e

1 LEE = 1 t CO2

» allocation of a cap and the respective EUA for GHG emissions to the installations covered,

» facility operators: LEEi -> responsibility for controlling or reducing GHG emissions,

» EUA negotiation between any persons and / or legal entities in the EU territory,

Cap & Trade

European Emissions Trading Scheme
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Annex I: Activities covered by the EU-ETS
1 Combustion of fuels in installations with a total rated thermal input exceeding 20 MW (except in installations for the incineration of hazardous or municipal waste) CO2
2 Refining of mineral oil CO2
3 Production of coke CO2
4 Metal ore (including sulphide ore) roasting or sintering, including pelletisation CO2

5 Production of pig iron or steel (primary or secondary fusion) including continuous casting, with a capacity exceeding 2,5 tonnes per hour CO2

6
Production or processing of ferrous metals (including ferro-alloys) where combustion units with a total rated thermal input exceeding 20 MW are operated. Processing includes, inter alia, rolling 

mills, re-heaters, annealing furnaces, smitheries, foundries, coating and pickling CO2

7 Production of primary aluminium CO2 & PFCs

8 Production of secondary aluminium where combustion units with a total rated thermal input exceeding 20 MW are operated CO2

9
Production or processing of non-ferrous metals, including production of alloys, refining, foundry casting, etc., where combustion units with a total rated thermal input (including fuels used as 

reducing agents) exceeding 20 MW are operated CO2

10 Production of cement clinker in rotary kilns with a production capacity exceeding 500 tonnes per day or in other furnaces with a production capacity exceeding 50 tonnes per day CO2

11 Production of lime or calcination of dolomite or magnesite in rotary kilns or in other furnaces with a production capacity exceeding 50 tonnes per day CO2
12 Manufacture of glass including glass fibre with a melting capacity exceeding 20 tonnes per day CO2

13 Manufacture of ceramic products by firing, in particular roofing tiles, bricks, refractory bricks, tiles, stoneware or porcelain, with a production capacity exceeding 75 tonnes per day CO2

14 Manufacture of mineral wool insulation material using glass, rock or slag with a melting capacity exceeding 20 tonnes per day CO2

15 Drying or calcination of gypsum or production of plaster boards and other gypsum products, where combustion units with a total rated thermal input exceeding 20 MW are operated CO2
16 Production of pulp from timber or other fibrous materials CO2
17 Production of paper or cardboard with a production capacity exceeding 20 tonnes per day CO2

18
Production of carbon black involving the carbonisation of organic substances such as oils, tars, cracker and distillation residues, where combustion units with a total rated thermal input exceeding 

20 MW are operated CO2

19 Production of nitric acid CO2 & N2O

20 Production of adipic acid CO2 & N2O

21 Production of glyoxal and glyoxylic acid CO2 & N2O
22 Production of ammonia CO2

23 Production of bulk organic chemicals by cracking, reforming, partial or full oxidation or by similar processes, with a production capacity exceeding 100 tonnes per day CO2

24 Production of hydrogen (H2) and synthesis gas by reforming or partial oxidation with a production capacity exceeding 25 tonnes per day CO2
25 Production of soda ash (Na2CO3) and sodium bicarbonate (NaHCO3) CO2

26 Capture of greenhouse gases from installations covered by this Directive for the purpose of transport and geological storage in a storage site permitted under Directive 2009/.../EC CO2
27 Transport of greenhouse gases by pipelines for geological storage in a storage site permitted under Directive 2009/.../EC CO2
28 Geological storage of greenhouse gases in a storage site permitted under Directive 2009/.../EC CO2

European Emissions Trading Scheme
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COMBUSTION IN INSTALLATIONS WITH A TOTAL RATED THERMAL POWER> 20 MW

• Any installation where the fuel (other 
than 97% or more of biomass) is burned 
in a combustion unit => 3MW for any 
purpose and which, when added, 
exceeds 20 MW.

• All types of boilers, burners, turbines, 
heaters, ovens, calciners, ovens and, in 
particular, ovens, fryers, dryers, engines, 
fuel cells, chemical loop combustion 
units, rockets, thermal post-combustion 
units or catalytic.

European Environment Agency (EEA), 2019.

European Emissions Trading Scheme
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Start monitoring period 
1 January

Receive allowances for coming 
year
28 February

Complete and submit verified annual 
emissions report to regulator
31 March

Enter Verified emissions data 
into registry 
1 April

The Emission
Trading Year

Surrender Allowances from 
Registry Account
30 April

Submit Improvement 
report to regulators
30 June

Commence annual 
verification process
August

Prepare annual 
emissions report 
December

End of Monitoring period
31 December

EUTS in practice: annual cycle of compliance
Portuguese Environment 
Agency:
PT Competent Authority

The facilities covered are 
registered in the Portuguese 
Registry of Emission Licenses 
integrated in the Union 
Registry

European Emissions Trading Scheme
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HEADING
Text

-20%
/2005

2083 Mt/yr

Gradient: -1.74%/yr

2010   2011   2012   2013   2014   2015   2016   2017   2018   2019   2020   2021 2022 2023 2024

1720 Mt

Starting point: 
1974 Mt in 2013

ØLinear factor to be reviewed by 2025

Allocation of the global emissions ceiling in the EU from 2013

1372 Mt in 2030- 2.2%/yr
-43%
/2005

Fase III

Fase IV

European Emissions Trading Scheme
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• Harmonized methodologies for the definition of standardized emissions, for each industrial sector: 
“benchmarking” based on the 10% of most efficient installations in each sector at EU level.

• Installations (excluding electricity generation) receive 80% of free allowances in 2013, reducing 
annually by up to 30% in 2020:
• Phase III: and 0% in 2027 (i.e. all allowances are purchased at auction).
• Phase IV: 30% by 2026, decreasing linearly to 0% in 2030

Free Allocation of Allowances to installations

European Emissions Trading Scheme
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Harmonized methodologies for the definition of standardized emissions, for each industrial sector: 
“benchmarking” based on the 10% of most efficient installations in each sector at EU level.
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Free Allocation of Allowances to installations

European Emissions Trading Scheme
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Sectors at risk of carbon leakage receive 100% free 
allowances, beyond the benchmark:

the cost of participation in ETS in relation to the sector's 
GVA (VAB) at EU level is over 5%;

AND
the sum of exports and imports to and from non-EU 

countries and the total EU market (domestic volume + 
imports) is over 10%

OR
individually, each criterion exceeds 30%.

Free Allocation of Allowances to installations

European Emissions Trading Scheme
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Free allocation of allowances

Communication of the Commission, Preliminary List of carbon 
leakage, 2021-2030 (2018/C 162/01)

Example:

European Emissions Trading Scheme
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SECONDARY MARKET:
THE EU-ETS operator can also access the secondary carbon market to purchase EU licenses:
• negotiate directly with other companies covered
• buy or sell through intermediaries, e.g. banks and specialized services
• use the services of a broker (corretor)
• join one of several value exchanges (bolsas) that include carbon license products

PRIMARY MARKET: AUCTIONS OF EU UNIT ALLOWANCES
The European Commission has appointed EEX - European Energy Exchange- as the 
common platform for auctions. Only the United Kingdom and Germany put their licenses 
up for auction on their own platforms. 2 auctions are planned per week.

European Emissions Trading Scheme
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European Emissions Trading Scheme



26

surplus deficit

https://www.eea.europa.eu/data-and-maps/dashboards/emissions-trading-viewer-1#tab-based-on-data

All EU countries

European Emissions Trading Scheme

https://www.eea.europa.eu/data-and-maps/dashboards/emissions-trading-viewer-1
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Hungary 
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Denmark

Slovak Republic

Netherlands 

Estonia 

Finland 

Czech Republic

France

Germany 

surplus

deficit

[Annual average allocation in 
2005 to 2007 in tonnes] –
[CO2 emissions for 2005 in 
tonnes]

EU25:
44,138,196 tonnes

EU ETS (EU25): lessons from phase I

European Emissions Trading Scheme



28ETS covers less than 50% of national CO2 emissions 

European Emissions Trading Scheme - Portugal



29

62

86

18

18

3

9

1

39

3

0 10 20 30 40 50 60 70 80 90 100

0 a 1.000

1.000 a 5000

5.000 a 10.000

10.000 a 50.000

50.000 a 100.000

100.000 a 500.000

500.000 a 1.000.000

1.000.000 a 5.000.000

> 5.000.000
Li

ce
nç

as
 d

e 
Em

is
sã

o

Número de Instalações

4%
>1.000.000

13%
>100.000

80%
<50.000

O CELE em Portugal

Lista complete das instalações abrangidas pelo CELE em Portugal:
http://apambiente.pt/_zdata/DPAAC/CELE/NIMsList%20XX_28_09_2012.pdf

European Emissions Trading Scheme - Portugal

http://apambiente.pt/_zdata/DPAAC/CELE/NIMsList%2520XX_28_09_2012.pdf
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Power Plants

Glass

Cogeneration

Metals

Combustion plants

Cement and lime

Oil

Pulp and paper

Ceramics

tonnes

2005: 

Total:
483,037 tonnes
1.3% (with power plants)
9.0% (without power plants)

[Annual average allocation in 
2005 to 2007 in tonnes] –
[CO2 emissions for 2005 in 
tonnes]

[% of the difference referred to the allocated allowances]

EU ETS (PT): lessons from phase I

European Emissions Trading Scheme - Portugal



31https://www.eea.europa.eu/data-and-maps/dashboards/emissions-trading-viewer-1#tab-based-on-data

Portugal

European Emissions Trading Scheme - Portugal

https://www.eea.europa.eu/data-and-maps/dashboards/emissions-trading-viewer-1


32https://www.eea.europa.eu/data-and-maps/dashboards/emissions-trading-viewer-1#tab-based-on-data

European Emissions Trading Scheme - Portugal

https://www.eea.europa.eu/data-and-maps/dashboards/emissions-trading-viewer-1
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Emissions Reduction during 2012-2018

European Emissions Trading Scheme
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https://markets.businessinsider.com/commodities/co2-european-emission-allowances

EVOLUÇÃO DO PREÇO DAS LICENÇAS DE EMISSÃO

€/t CO2

Pré-covid19

European Emissions Trading Scheme

https://markets.businessinsider.com/commodities/co2-european-emission-allowances
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During covid19

European Emissions Trading Scheme
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European Emissions Trading Scheme

Em Portugal: 
Decreto-Lei n.º 10/2019
estabelece novas regras relativas à 
alocação das receitas provenientes 
dos leilões de licenças de emissão

Fixa em 60% o valor das receitas 
geradas pelos leilões das licenças 
de emissão a transferir para o 
Sistema Elétrico Nacional (SEN), a 
fim de compensar parte do 
sobrecusto total da produção em 
regime especial a partir de fontes 
de energia renovável.

Em 2019: >360 M€



http://documents.worldbank.org/curated/en/191801559846379845/pdf/State-and-Trends-of-Carbon-Pricing-2019.pdf

In 2018 and 2019, the number of carbon pricing initiatives around the world increased and 
existing systems were strengthened as jurisdictions assessed their policies to better align with 
their climate objectives. But we are still very far from where we need to be to meet the Paris 
Agreement objectives. The coverage and price levels of carbon pricing initiatives is still 
insufficient. It is crucial that jurisdictions take action now to increase the breadth and the 
depth of carbon pricing. 2019 is also a critical year for clarifying the implementation of the 
international carbon pricing mechanisms stated in the Paris Agreement and unlock their 
potential for accelerating action and increasing ambition.

http://documents.worldbank.org/curated/en/191801559846379845/pdf/State-and-Trends-of-Carbon-Pricing-2019.pdf


World Bank, 2019

ETS: Emissions Trading Scheme
Tax: CO2 tax

The large circles represent 
cooperation initiatives on 
carbon pricing between 
subnational jurisdictions. The 
small circles represent carbon 
pricing initiatives in cities. 

Carbon Pricing
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Carbon Pricing



World Bank, 2019

Carbon Pricing



Governments raised approximately 
US$44 billion in carbon pricing 
revenues in 2018, from allowance 
auctions, direct payments to meet 
compliance obligations and carbon 
tax receipts. This represents an 
increase of nearly US$11 billion 
compared to the US$33 billion 
raised in 2017. 

Note: The size of the circles is proportional to the amount of 
government revenues except for initiatives with government 
revenues below US$100 million in 2018; the circles of these initiatives 
have an equal size. For illustrative purposes only, the nominal prices 
on April 1, 2019 and the coverages in 2019 are shown. The carbon 
tax rate applied in Argentina, Finland, Mexico and Norway varies 
with the fossil fuel type and use. The carbon tax rate applied in 
Denmark varies with the GHG type. The graph shows the average 
carbon tax rate weighted by the amount of emissions covered at the 
different tax rates in those jurisdictions. The middle point of each 
circle corresponds to the price and coverage of that initiative.

Carbon Pricing



*Complete list here: https://www.apambiente.pt/_zdata/CELE/Instalacoes/Tabela_NET_instalaoes_abrangidas_CELE_2019_01_24.pdf

CARBON PRICE IN PORTUGAL:

- CELE (Comércio Europeu de Licenças de Emissão): 317 instalations*

- CO2 tax, under the Green Tax Reform (2014): 2019 - 23,619 euros/t CO2 applied 
to all fuel consumers not covered by the EU-ETS (Portaria n.º 42/2020, of 2020-
02-14).

- Tax exemptions for coal-fired electricity and cogeneration facilities are 
gradually being abolished. The intention is to level the different sources of fuel 
for power generation, since oil and other fuels are already taxed. In 2018, those 
installations were taxed at 10% of the total value of € 6.9 / tCO2e; in 2019, by 
25%, and the percentage exemption will continue to be reduced annually by 
25% up to the total tax amount in 2022. The additional costs of raising the 
carbon tax should not be passed on to consumers. The additional revenue 
generated will be used to reduce the tariff deficit in the energy sector and for 
funds related to sustainability.

Carbon Pricing



WHAT’S THE PURPOSE?

Ecosystem MarketPlace, 2019

Voluntary Carbon Markets



Voluntary carbon market 
much smaller market than 
Compliance markets but 
growing

World Bank, 2019

Ecosystem MarketPlace, 2019

2018: 
> 2,000 projects 
emitted 430 MtCO2e 
of voluntary credits 
since 2005. 

More than 75% of 
the credits are borne 
under the 2 major 
standards
—Verra’s Voluntary 
Carbon Standard 
(VCS) 
— Gold Standard.

Voluntary Carbon Markets



The Project cycle of VCS for the issuance of 
(VCUs – “Verified Carbon Units”)

https://verra.org/

Voluntary Carbon Markets



Ecosystem MarketPlace, 2019

Asia’s market share sliding from 48% in 2016 to 31% in 2018, and Latin
American and the Caribbean’s market share ballooning from 13% in 2016
to 37% in 2018.

Voluntary Carbon Markets



Paris Agreement

(…)

https://climatefundsupdate.org/data-dashboard/

Funds for Climate Mitigation & Adaptation

https://climatefundsupdate.org/data-dashboard/


https://climatepolicyinitiative.org/wp-content/uploads/2019/11/2019-Global-Landscape-of-Climate-Finance.pdf

Climate finance refers to local, national 
or transnational financing—drawn from 
public, private and alternative sources 
of financing—that seeks to support 
mitigation and adaptation actions that 
will address climate change.

https://climatepolicyinitiative.org/wp-content/uploads/2019/11/2019-Global-Landscape-of-Climate-Finance.pdf
https://unfccc.int/topics/climate-finance/the-big-picture/climate-finance-in-the-negotiations

