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Environmental Taxation

• Por qué este seminario?
• Teoría y práctica de la fiscalidad Ambiental
• Expectativas no cumplidas
• Qué esperar del futuro?
• Algunas reflexiones para España
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Environmental Taxation

• A very rich setting
• Environmental rationale
• A tax: Public economics
• Crucial role of energy in most environmental 

problems
• A simple definition: Budget revenue side, tax 

rates and bases should lead to 
environmental gains (counterfactual)

• Good to consider for description/analysis
t*TB(-E)=R

• Normative and positive approaches



Environmental Taxation

• Essential questions to consider
• Environmental effects
• Socio-economic impacts

• Distribution
• Households
• Sectors
• Regions

• Competitiveness
• Revenues

• Administrative Feasibility



Environmental Taxation

• “Invented” by economists
• Environmental Economics

• A young discipline: an issue of scarcity
• Externality (1): Why do we have 

environmental problems? 
• Externality (2): How to valuate?
• Externality (3): Environmental Policy options

• and natural resources management?
• Related, but not the same: fees, charges



Environmental Taxation

• Social costs, benefits and public 
intervention
• The problems of first-best: environmental valuation; 

other imperfections
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Environmental Taxation

• Second-best approaches
• Baumol and Oates, “theory of environmental 

policy”
• Exogenous environmental quality or objective (eg

those set by the Paris agreement; international 
commitments on emissions reductions, etc.)

• (or more discretionary environmental tax rate, 
approaching the damage: eg non-optimal 
assessments of externalities)

• Taxes keep efficient properties:
• Cost-effectiveness (static)
• Dynamic efficiency



Environmental Taxation



Environmental Taxation



Environmental Taxation

• Taxonomy of environmental policies
• Command and control

• Emission limits
• Technologies
• Products

• Market-based
• Taxes
• Emissions trading
• Subsidies

• [Information provision; voluntary 
approaches]



Environmental Taxation

The power of prices in environmental policies
• Asymmetric information between regulator 

and regulated on the possibility of reducing 
emissions

• Prices promote disclosure of emissions 
abatement costs

• As a consequence, total costs are 
minimized with respect to other alternatives. 
Scarce resources are therefore saved and 
can be used elsewhere (particularly 
important in sizeable environmental 
problems)



Environmental Taxation

• Cost-effectiveness
• Particularly larger when there are many 

heterogeneous polluters due to different:
• Sectors/technologies
• Vintage



Environmental Taxation

[Taxes (prices) and trade (quantities)]
• Control on respectively costs and environmental 

outcomes 
• Continuous adjustments (trial and error) might 

make systems converge
• Otherwise, share the same market-based 

beneficial properties
• Carbon markets are increasingly important at 

world level
• Positive and negative interactions among both 

approaches might exist if jointly implemented
• EU ETS, core of EU climate policy



Environmental Taxation

• Salience as a plus of environmental 
taxes
• Tax salience, ie simplicity to observe and calculate 

prices inclusive of taxes, is very relevant for demand 
(Chetty et al., 2009)  

• Consumers pay especial attention when tax rates, price 
elasticities and expenditure share are large

• Salient taxes may induce larger-than-expected 
behavioral changes (conventional price elasticities 
would have a limited validity for policy assessment)

• Another reason to support the use of environmental 
taxation in energy transitions

• Tax salience should, in any case, be actively pursued
• More or less salient instruments would have clear 

revenue and acceptability consequences  



Environmental Taxation

• More complexities
• What if non-uniform pollutants?

• Varying tax rates/prices
• Second best of second-best solutions, but:

Source: Chan et al. (2017)



Environmental Taxation

• Jurisdictional allocation
• Discussion within Fiscal Federalism
• Basic rule: Allocate the environmental tax to the 

jurisdiction that corresponds to the geographical 
scope of the environmental problem
• Climate change vs local pollution, acid rain…

• Conflicting impacts for subnational jurisdictions: 
feasibility of administration (less resources but 
simpler—see before– efficient taxes?), 
knowledge of local preferences, welfare 
enhancing competition (for cleaner outcomes) 
or race to the bottom?



Environmental Taxation

• Competitiveness concerns
• Particularly important in supra-national 

environmental problems and divergence of tax 
policies

• Limited environmental effectiveness (emissions leakage)
• Negative socio-economic impacts due to the migration 

of activities to “pollution havens”

• Empirical evidence indicates limited impacts of
environmental taxes in this domain

• Might be related to the presence of exemptions or tariff
adjustments; or to low levels of environmental taxation
(Venmans et al., 2020)

• Adverse effects are likely but small with respect to
general trends of production. Innovation effects
are not big enough to offset them, though
(Dchezlepretre and Sato, 2017)
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• A detour (1): simultaneous rationales
• Some environmental taxes might have other 

relevant objectives (one instrument with 
several purposes, vs one purpose with several 
instruments—see later)

• This is particularly the case in taxes on energy 
products
• Environmental component
• Pure revenue raising (Ramsey)
• Energy dependence (to keep part of the 

resource rent)
• It has obvious implications in sub-optimal tax 

rates and design.



Environmental Taxation

• Revenue use
• Sizable revenue potentials even with only 

environmental objectives
• It raises the debate of revenue use

• Environmental Earmarking
• Social acceptance; political marketing

• Ecological transition: RE, EE, etc.
• Distributional compensations
• (Green) Tax reform

• Theory of double dividend
• Strong and weak (interactions effects)



Environmental Taxation

• Green tax reforms
• The application of the double dividend ideas
• Also, a sub-model within the general tax reform 

trends
• Three generations

• Scandinavian 1990s reforms
• Carbon taxes + reducing income tax rates

• Central European early 2000s
• Energy taxes + reducing labor taxes (SSC) 

• Post-great recession
• Energy/environmental taxes with limited tax 

compensations
• Allocation of revenues for distributional and 

transition purposes
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• A detour (2): What about other 
conventional taxes?
• Is it sensible to ”environmentalise” 

conventional taxes such as property, income 
corporate or wealth taxes?

• Likely trade-offs of the environmental 
component and the revenue raising and 
nature (economic capacity) of those taxes

• It might be useful in case of subsidies for clean 
technology development and adoption (just a 
way to transfer funds to agents)

• Therefore, little sense to include or demand 
these adjustments as part of “green tax 
reforms”  



Environmental Taxation

https://n9.cl/ozpkc

(Climate change, taxes and 
equity: Instructions for use) 

https://n9.cl/ozpkc


Environmental Taxation

• Distribution
• Tax revenues (and abatement costs) are 

distributed across households, sectors, regions, 
etc. 

• Need of proper tax incidence analysis
• However, discussions should focus beyond 

environmental taxes:
• The costs of doing nothing
• The costs of sub-optimal policies
• Compensations with pricing approaches

• More on this, in reflections for Spain



Environmental Taxation

https://n9.cl/aumbl

https://n9.cl/aumbl


Environmental Taxation

• Policy interactions
• Recall that there are several environmental 

policy instruments
• When they are present to fulfill the same 

objective, policy interactions between them 
appear:
• Market based without full potential due to C&C 

except if they are complementary (unleaded 
petrol)

• Voluntary approaches and market-based might 
complement well

• Environmental taxes and ETS might complement 
(with partial coverages) or lead to double costs.



Environmental Taxation

• Academic evidence
• Increasing body of empirical literature 

worldwide
• Different methodologies
• Ex-post and ex-ante

• Limited socio-economic negative effects 
(GDP, employment, etc), particularly for green 
tax reforms (with recycling of revenues)

• Positive environmental impacts, associated to 
environmental tax levels

• Limited effects on competitiveness and 
innovation

• Distributional impacts depend on the type of 
taxed product and revenue use option



Environmental Taxation

• Academic evidence (carbon taxes)



Environmental Taxation

• Academic evidence (and meta-
analysis)



Environmental Taxation

Why prices for environmental policies?
• Account for social costs (“set prices well”)

• Cost-effectiveness

• Salience

• Promote innovation

• Raise revenues for:
• Distributional compensations
• Fund the transitions (Energy efficiency, etc.)

• Necessary (not sufficient) for the vast transformations 
associated to sustainable societies

Crucial to
Transitions
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No se puede mostrar la imagen.
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And they do work!
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BUT...
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Data

Source: Khan et al. (2023)



Environmental Taxation

Data



Environmental Taxation

Data



Environmental Taxation

Source: World Bank

Carbon pricing across the world



Environmental Taxation

Source: World Bank

Carbon pricing across the world



Environmental Taxation

Source: World Bank

Carbon pricing across the world



Environmental Taxation

Source: World Bank

Carbon pricing across the world



Environmental Taxation

Source: World Bank

Carbon pricing across the world



Environmental Taxation

• Why such unfulfilled expectations?
• Emphasis on efficiency?
• Too optimistic double dividend ideas
• Limited coverage: Substitution by ETS
• Pervasive Barriers

• Distributional concerns
• Competitiveness issues
• Lobbyism and opposition

• Low tax rates and large exemptions



Environmental Taxation

• On lobbyism
• Three main narratives 

(Errichiello et al. 2025)
• International setting
• Innovation
• Taxation and 

competitveness
• Evidence on lobbying 

activities and success 
against carbon pricing 
in the US (Meng and 
Rode,2019)

Errichiello et al. (2025)



Environmental Taxation

• On acceptability
• Public support to environmental policies depend 

on perceptions on (Dechezlepretre et al., 2022)
• Effectiveness of the instrument 
• Distributional impacts on low income households
• Impacts on the own household

• And information (Pyddoke et al. 2024)
• Agents tend to over-estimate costs and understimate 

positive effects of policies
• Concern on distributional impacts is not always related to 

advocation of compensatory devices (use of revenue)

• Other important issues (Timoner and Alarcón, 2024)
• Transparent redistribution
• Investment in public investment with revenues
• Polarised societies demand heterogeneous solutions 

(environmental earmarking and universal transfers)
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• A change of mood?

• Geopolitical shifts

• Less fossil-fuel dependence

• More tax revenues needed

• Competitiveness and tariffs

• How much time left for flexible approaches?

• Sizeable room for expansion in transport
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Fossil fuels keep growing
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And reigning in the EU
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Decreasing capacity to act

Source: Climate Action Tracker (2024)



Environmental Taxation

https://n9.cl/ytdlg
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ETS-2
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Environmental Taxation

Transport taxation: conventional approach
n Revenue Raising (Ramsey)

n Externality correction
q Global and local environmental problems
q Congestion

q Accidents, etc.

n Energy dependence

Taxes on registration, circulation, fuels + congestion charges



Environmental Taxation

Externalities and tax correction 
n How to combine different tax instruments?

n Which tax levels?
n New proposals on access and congestion

n Distributional effects
q Are they relevant?
q How to compensate them?

n Taxes in a wider context:
q Subsidies

q Standards: synergies?
q Plate-access; bans



Environmental Taxation

Changes in transport
n Energy efficiency remarkable improvements (and 

potentials)
n Alternative technologies (EV, etc.)

n Less interest in property?
n Digitalization and new transport alternatives:

q Car sharing

q Self-driving cars



Environmental Taxation

Crisis
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External costs of transport
Type Paper Year Country % GDP 

Congestion 

Delucchi (1997) 
Winston and Langer (2006) 
Van Essen et al. (2011) 
Cravioto et al. (2013) 
BITRE (2015) 
BITRE (2015) 
Schrank et al. (2015) 
Schrank et al. (2015) 
Keller (2018) 

1991 
1996 
2008 
2006 
2010 
2015 
1982 
2014 
2015 

U.S. 
U.S. 

EU, Norway and Switzerland 
Mexico 

Australia 
Australia 

U.S. 
U.S. 

Switzerland 

0.55-2.36 
0.32 

1.10-1.80 
1.04-1.05 

0.94 
1.13 
0.59 
0.92 
0.29 

Air 
Pollution 

Local 

DMT (2004) 
Fisher et al. (2007) 
Van Essen et al. (2011) 
Cravioto et al. (2013) 
OECD (2014) 
Guo et al. (2010) 
Guo et al. (2010) 

2000 
2001 
2008 
2006 
2010 
2004 
2008 

Denmark 
New Zealand 

EU, Norway and Switzerland 
Mexico 
OECD 
China 
China 

0.15 
0.24 
0.39 

0.61-0.62 
1.97 
0.52 
0.58 

Global 

DMT (2004) 
Van Essen et al. (2011) 
Cravioto et al. (2013) 
Ivkovic et al. (2018) 

2000 
2008 
2006 
2013 

Denmark 
EU, Norway and Switzerland 

Mexico 
Serbia 

0.11 
0.97 

0.99-1.00 
0.20 

Total GEA (2018) 
GEA (2018) 

2008 
2014 

Germany 
Germany 

1.93 
1.78 

Accidents 

López et al. (2004) 
DMT (2004) 
Van Essen et al. (2011) 
Cravioto et al. (2013) 

1997 
2000 
2008 
2006 

Spain 
Denmark 

EU, Norway and Switzerland 
Mexico 

1.35 
0.49 
1.75 

1.32-1.34 

Noise 
DMT (2004) 
Van Essen et al. (2011) 
Cravioto et al. (2013) 

2000 
2008 
2006 

Denmark 
EU, Norway and Switzerland 

Mexico 

0.65 
0.13 

0.42-0.43 
 



Environmental Taxation

How to proceed?
n (1) Giving up

n (2) Trying to fix the current system
q Adjusting fuel taxes to all pollutants
q Salience through registration tax? Feebates?

q Extending congestion charges

n Still, not an easy task: Spain these days…
q Low tax levels but…
q Diesel taxes seen as unfair, sometimes on ‘clean’ cars

q Huge exemptions advanced
q Revenue effects?



Environmental Taxation

How to proceed?

n (3) A new system for taxing road transport
q Heavily based on vehicle characteristics
q Able to discriminate in time and location

q Able to act as a km tax
q Able to keep revenues

n Not writing on a blank sheet:
q Singapore (1975): Technical feasibility

q Stockholm (2006): How to get public support
q Oregon (2015): The importance of testing and transition



Environmental Taxation

Externality Fuel Type of road 
 

MEC (€ct/vkm) 
 

Congestion All 

Motorway (metropolitan) 
Main (metropolitan) 
Other (metropolitan) 

Main (urban) 
Other (urban) 

Motorway (rural) 
Main (rural) 
Other (rural) 

26.8-61.5 
141.3-181.3 
159.3-242.6 

48.7-75.8 
139.4-230.5 

13.4-30.8 
18.3-60.7 

42.0-139.2 

Local pollution 

Diesel 

Urban 
Sub-urban 

Rural 
Motorway 

0.7-10.3 
0.3-3.4 
0.2-1.2 
0.2-1.3 

Gasoline 

Urban 
Sub-urban 

Rural 
Motorway 

0.4-3.8 
0.1-3.5 
0.1-2.8 
0.1-3.5 

Electricity Urban 
Rural 

0.72 
0.99 

Global pollution 

Diesel 
Urban 
Rural 

Motorway 

1.6-3.0 
1.1-2.3 
1.2-2.7 

Gasoline 
Urban 
Rural 

Motorway 

2.4-3.9 
1.4-2.3 
1.5-2.3 

Electricity Average 1.7 

Accidents All 
Motorway  

Uban 
Other 

0.1 
0.3 
0.2 

Noise 

Conventional 

Urban (day) 
Urban (night) 
Rural (day) 

Rural (night) 

0.88-2.14 
1.61-3.89 
0.01-0.02 
0.01-0.04 

Electricity 

Urban (day) 
Urban (night) 
Rural (day) 

Rural (night) 

0.88-2.14 
0.80-1.95 
0.01-0.02 
0.01-0.03 

 

Korzhenevych et al., 2014; Jochem et al., 2016 

Marginal external costs of vehicle use
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Comprehensive and Automated Vehicle Tax (CAVT)
 Zone 1 (urban) Zone 2 (semi-urban) Zone 3 (non-urban) 
 
 
Vehicle type A  

Peak 

Access charge 1 
Time charge 1a (...) 

km charge 
 

Peak 

Time charge 2a (...) 
km charge 

 
 

 
 

km charge 

Non-peak 

km charge 
 

Non-peak 
km charge 

 
Vehicle type B 

 
(...) 

 

 
(...) 

 
(...) 

 

Vehicle type A Payment  
 Congestion Local P/ noise Global P Accidents Infrastructures 

Access charge Euros X - - - - 
Time charge 1a Euros/hour X X - - - 
km tax Euros/km - X X X X 
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Some comments
n Benefits

q Better internalization, also applicable to old vehicles
q Revenue potentials (different government levels)

q From energy to vehicle-customized taxation (electricity)

n Sub-optimal (feasibility)
q How to aggregate vehicle types?
q How to approximate external costs?

q Rebound effects?

n Interesting to combine with purchase taxation (VAT 
+ registration)
q Salience

q ‘Ability to pay’



Environmental Taxation

Some comments (2)
n Transition

q 1st phase: Conventional tax reform + pilot experiences

q 2nd phase: General application and tax substitution. 
Compensations 

n Viable?
q Privacy

q Distributional impacts? Able to define precise compensations
q International issues
q Only for developed countries?

n Need of a comprehensive assessment and 
experimental approaches:
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• WB principles and guidelines
• Environmental Rationale ⇥

• Consideration of regulatory setting:

• ‘Fit for 55’

• Spanish jurisdictional framework
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Environmental Taxation

• Effectiveness: good praxis in tax 
design

• Priority Areas:
• ‘Sustainable Electrification’ 
• ‘Mobility compatible with ecological 

transition’
• ‘Increase in circularity’
• ‘Recognition of environmental costs 

associated to water use’



Environmental Taxation

• Distributional and competitiveness 
compensatory packages

• Ad hoc or derived assessment⇥

• (Actions in other conventional 
taxes)
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Source: Spanish WB on Tax Reform (2022)
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Source: Spanish WB on Tax Reform (2022)
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Source: Spanish WB on Tax Reform (2022)
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Change in household income by decile from clean vehicle subsidies in Spain, 2023
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Source: Spanish WB on Tax Reform (2022)
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Source: Spanish WB on Tax Reform (2022)
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Source: Spanish WB on Tax Reform (2022)
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Source: Spanish WB on Tax Reform (2022)
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Constraints in practice…
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Comparison of distributional outcomes
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• Fiscalidad Ambiental: necesaria para una
transición exitosa

• No se han cumplido expectativas, por
varias razones

• El tiempo para soluciones flexibles puede
agotarse

• Grandes necesidades en el ámbito del 
transporte

• Nuevas realidades geopolíticas pueden
hacerla más viable en ciertos territorios
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Xavier Labandeira

www.labandeira.eu

xavier@uvigo.gal


