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Value-Added Tax (VAT) and Sustainability in the
European Union: A Radical Proposal
Design Issues, Legal Aspects, and Policy Alternatives
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This article aims to examine how the implementation of environmental taxes could build on the success of value-added tax (VAT) to become more
efficient and consistent. This is not to increase the overall tax burden on citizens but to reorganize existing indirect taxation differently by better
taking into account European Union (EU) environmental objectives, in particular regarding the circular economy. With its broad tax base, its
systemic structure based on neutrality (which does not exclude differentiation), its wide acceptance among taxpayers, and its proven compliance
process, the VAT has some features that could inspire environmental policymakers. It indeed impacts consumer choices at the broadest possible level
while avoiding distortions.

The authors begin by identifying the reasons for the success and robustness of VAT. A new concept of ‘green VAT’ will then be proposed based
not on the classical instrument of reduced rates for specific transactions as is already done and advocated by EU institutions (European Commission,
Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and
the Committee of the Regions, A new Circular Economy Action Plan. For a cleaner and more competitive Europe, COM(2020) 98
final (11 Mar. 2020). See also Opinion of the European Committee of the Regions – New Circular Economy Action Plan (2020/C
440/18), OJ C 440/107 (18 Dec. 2020), para. 23.) but on a coherent life cycle approach to all goods and services. This new approach identifies
negative externalities by following the same value chain as the VAT. It aligns as much as possible with the administration and compliance methods
already implemented by the VAT.

Finally, a possible virtual use of the new green VAT concept will be presented. It does not require any legislative changes. It takes the form of
a ‘virtual tax’ that appears on the price tag of every product without being effectively paid and may be used as an indicator for the actual
environmental cost of production.
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According to the European Commission,

to fulfil the ambition [climate neutrality by 2050
and decoupling economic growth from resource use,
while ensuring the long-term competitiveness of the
EU and leaving no one behind], the EU needs to
accelerate the transition towards a regenerative
growth model that gives back to the planet more
than it takes, advance towards keeping its resource
consumption within planetary boundaries, and there-
fore strive to reduce its consumption footprint and
double its circular material use rate in the coming
decade.1

There is little doubt about the fact that, for these
objectives to be attained, all European Union (EU) poli-
cies and instruments should be mobilized. That includes
EU tax policy. In its 2020 Tax Action Plan,2 the
European Commission acknowledged that:

a well-designed tax system plays an important role in
supporting the green transition. The use of taxation as a
policy instrument will help to reach climate neutrality
by 2050 as well as the other environmental objectives
of the European Green Deal. In the process, it will also
bring additional public tax revenues to public budgets
to support the smart investments for a green transition.
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Environmental taxes help to provide the right price
signals and right incentives to producers, users and
consumers to encourage less polluting consumption
and contribute to sustainable growth.

There is a stark contrast between the success of the value-
added tax (VAT), which has become one of the most
widespread tax instruments in the world, and the resis-
tance encountered in the implementation of environmen-
tal taxes. VAT generates, on average, 20% of
governments’ income worldwide.3 Currently, the VAT
(also known in many countries as goods and services tax,
GST) is a general tax on consumption that has been
implemented in 170 countries.4 Originally, it was first
implemented in European countries and has been the
object of a continuous harmonization process at the EU
level. Environmental taxes only represent 5% of the same
revenue in Organization for Economic Cooperation and
Development (OECD) countries.5 It is estimated that, in
order to alleviate the harmful effects of economic activities
even partially, environmental taxes should yield at least
10% of average public revenues.6 This was the target
established by the European Commission in 2011 in its
Roadmap for Resource Efficiency.7 The objective is far
from being achieved since, between 2011 and 2019, the
share of environmental taxes in the income of European
states decreased from 6.2% to 5.9%.8 However, the
European Green Deal reaffirms the importance of creating
‘the context for broad-based tax reforms, ( … ) shifting
the tax burden from labour to pollution, and ( … ) [mak-
ing] a more targeted use of VAT rates to reflect increased
environmental ambitions’.9

Resistance to environmental taxes is largely due to the
fact that they are almost always limited to a specific

industry or product property. This results in a relatively
rapid erosion of the tax base,10 an increase in administra-
tion and compliance costs with each new tax levy,11 a
feeling of discrimination in some particularly targeted
sectors,12 an increase in lobbying costs related to per-
ceived losses of sectoral competitiveness,13 and the fact
that the use of different tax instruments can generate
pollution shifts from one environmental area to another.14

On the contrary, general consumption taxes enjoy a rela-
tively large public acceptance while having a proven
revenue-generating capacity.

1 HARMONIZATION OF VAT AND OTHER

INDIRECT TAXES IN THE EU AND THE LACK

OF ENVIRONMENTAL DIMENSION

This section aims at highlighting the contrast between
the success of the development of a common European
VAT system (independently from any environmental con-
sideration) and the failure of the attempts by EU institu-
tions to introduce environmentally-related indirect taxes.

According to Article 113 of the Treaty on the
Functioning of the European Union (TFEU), the EU has
the competence ‘to adopt provisions for the harmonization
of legislation concerning turnover taxes, excise duties and
other forms of indirect taxation to the extent that such
harmonization is necessary to ensure the establishment
and the functioning of the internal market and to avoid
distortion of competition’.15 Another provision of the
treaty allowing the EU to legislate in the field of taxation
is Article 192 TFEU, which allows the Union institutions
to adopt measures in order to achieve the following envir-
onmental policy objectives: ‘preserving, protecting and
improving the quality of the environment, protecting
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human health, prudent and rational utilization of natural
resources, promoting measures at international level to
deal with regional or worldwide environmental problems,
and in particular combating climate change’. Until now,
however, no legislative act in the field of taxation has been
adopted on that basis.

In both cases, EU harmonization provisions in the field
of taxation must be adopted according to a special legis-
lative procedure requiring the sole consent of the council
(unanimity) after consultation of the European Parliament
and of the European Economic and Social Committee.
Despite the unanimity requirement, the council has
adopted numerous directives – and even regulations – on
that legal basis in the areas of value-added tax, excises
duties, and energy taxes as well as indirect taxes on the
raising of capital.16

The EU harmonization of the VAT began in 196717

and is still ongoing. Those directives aimed at replacing
the existing cascading (or cumulative) turnover taxes18

with a harmonized tax inspired by the model that France
had implemented in 1954, first on large companies and
later, in 1966, on the retail sector.19 The drivers of this
harmonization were, among others, the importance of
turnover tax revenues in the Member States’ budgets,
their direct impact on price formation and competition
conditions, and the political dynamics of EU
integration.20 However, there was no concern about the
environmental dimension.

The VAT today is primarily regulated by the 2006/
112/CE Directive.21 In the last decades, many changes
were introduced,22 most of them aiming at facilitating the
abolition of fiscal frontiers in the single market, but none
were motivated by environmental concerns. New rules

were adopted concerning the place of (cross-border) sup-
plies of taxable transactions and the correlative right of a
Member State to collect the tax, which should ensure
effective (single) taxation in the EU.23 Stricter conditions
were set for differentiations of rates and exemptions
among the Member States. Each Member State was
required to set a standard rate of minimum 15% (they
are generally much higher and range between 17% and
27%), and reduced rates may only apply to a specific list
of the goods and services contained in Annex III of the
directive as well as in specific national derogations.

As mentioned above, Article 113 TFEU also allows
harmonization of specific consumption taxes, i.e., excise
duties. In contrast with the VAT, excise duties are specific
indirect taxes. They are applied as an amount per quantity
of the product (e.g., per kg, per degree of alcohol,
etc.) – not ad valorem as the VAT – and only determined
goods are taxed when used or consumed. The distorting
effect of an absence of harmonization of excise duties was
previously pointed out in the early days of EU integration.
The Neumark Report already emphasized that the effec-
tive charge of excise duties was diversified among the
founding Member States with certain goods not being
subject to any specific tax in several countries, whereas
they were in others (e.g., wine, salt, tea, matches).24 This
convoluted the international trade of taxed goods and,
moreover, upon the abolition of fiscal frontiers, the rates
should be at least aligned. This would prevent competi-
tion distortions as regards the concerned products due to
different production costs and – as a consequence – differ-
ent prices.25 The Commission fully endorsed those
concerns.26 After several unsuccessful proposals by it in
the 1970s, except for manufactured tobacco,27 the
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23 However, double taxation still occurs within the European Union and is mostly caused by a lack of coordination between domestic VAT authorities.
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Value-Added Tax (VAT) and Sustainability in the European Union

873



harmonization process regarding excise duties really accel-
erated with the single market process.28 A general legal
framework surrounding excise duties was adopted in
1992.29 A general directive was approved, and specific
directives followed on tobacco products, mineral oils, and
alcohol.30 Currently, the general regime applying to all
products subject to excise duties is contained in Council
Directive 2008/118/EC.31 It entails the conditions for
chargeability, collection, reimbursement, exemptions,
and common provisions concerning the production, pro-
cessing, holding, and movement of excise goods.

Regarding environmental excise duties, it is worth
mentioning that the principal instrument of environmen-
tal tax policy at the EU level is the Energy Tax directive,
i.e., Council Directive 2003/96/EC of 27 October 2003.32

It provides for harmonized minimum levels of taxation of
motor fuels, heating fuels, and electricity,33 and it allows
exemptions or reduced rates for certain products.34 The
directive contains explicit references to environmental
objectives (EU’s climate commitments). It cannot, how-
ever, be regarded (yet) as an effective instrument of EU
environmental and climate policy.35 Moreover, in some
cases, it even constitutes an obstacle to efficient environ-
mental policies at the domestic level.36 For example, a
very favourable tax treatment is granted to coal, a highly

polluting energy source.37 Since 1992 when it even pro-
posed the adoption of a harmonized EU CO2 tax,38 the
Commission has tried for years to modify the taxation
framework of energy products to better take into account
environmental concerns, in particular regarding the tax
treatment of fossil fuels and renewable energies. In a 2011
proposal, the Commission endeavoured to make the level
of taxation dependent not only on the type of energy
sources but also on their level of CO2 emission and their
net calorific value.39 However, it encountered fierce oppo-
sition by some Member States, and the proposal was
withdrawn.40 The difficulty to pass environmental tax
legislation at the EU level due to the unanimity require-
ment is probably one of the reasons why the Commission
opted for non-tax instruments such as the European
Emissions Trading Scheme in 2003 to fight against
emissions.41

Nevertheless, the Pigouvian nature of environmental
taxes – their level should reflect the marginal costs that
the use of the products on which they are levied imposes
on society as a whole but that are not incorporated into
the market prices42 – makes them ideal candidates for
harmonization at the EU level. Moreover, they are prone
to important distortionary effects when levied by a single
jurisdiction43 and aim at protecting a general interest
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objectives in the 1997 Commission’s Proposal (Commission of the European Communities, Proposal for a Council Directive Restructuring the Community Framework for the
Taxation of Energy Products, COM(97) 30 final) (12 Mar. 1997).
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42 A. C. Pigou, The Economics of Welfare (Macmillan 1920).
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common to all Member States and all EU citizens and
even beyond as the term ‘global commons’ suggests.44

Although green taxes do not pursue a budgetary aim,
they could – as proposed by the Commission in 2018
and agreed upon during the last negotiations on the EU
budget and the NextGenEU programme – become new
EU own resources.45 The emphasis by the new EU
Commission that is put on the green new deal and its
taxation dimension (carbon border taxes) could effectuate
a long-watered reform of the EU framework on the taxa-
tion of energy products. This could be accomplished by
raising minimum thresholds on fossil products and allow-
ing more exemptions/reductions regarding cleaner energy.

The Commission also unsuccessfully attempted to har-
monize car taxation to make it more environmentally
friendly.46 However, no unanimity could be made
among the Member States as has happened for other
initiatives such as financial transaction taxes (including
under enhancement cooperation)47 and, more recently,
digital taxes.48 In 2019, the Commission proposed using
the passerelle clauses of Article 48(7) TFEU (general) and
192(2) TFEU (environmental taxes) to gradually shift to
the ordinary legislative procedure with a qualified major-
ity within the council and co-decision of the European
Parliament.49

2 CHARACTERISTICS OF THE VAT FROM AN

ENVIRONMENTAL PERSPECTIVE

VAT has specific characteristics that make it interesting
from an environmental tax perspective. Based on the
directives, the Court of Justice of the European Union
(CJEU) has summarized the four main characteristics of
the VAT as follows: ‘(i) [VAT] applies generally to goods
or services; (ii) it is proportionate to the price of those
goods and services, irrespective of the number of transac-
tions carried out; (iii) it is levied at each stage of the
production and distribution process; (iv) and it applies
to the added value of the goods and services in
question’.50

The VAT has a broad scope of application (generality).
As a general tax on turnover, its purpose is ‘to cover all
economic transactions in the Member State concerned’.
VAT is thus distinct from excise duties that only apply
to certain goods or services and/or certain transactions.
This broad scope makes it possible to preserve the neu-
trality of the tax across the various economic sectors and
secure tax revenues. The generality of VAT results in a
strict interpretation of the exceptions provided for in the
VAT regulations, in particular with regard to the princi-
ple of taxability of illegal transactions, exemptions, and
reduced rates.51

The VAT is strictly proportional to the tax base (gen-
erally the value of the consideration for taxable transac-
tions). This occurs when its rate does not vary according
to the quantity and value of the goods and services that
are subject to VAT nor according to the assets or income
of the taxpayer. The larger the taxable base, the higher the
tax even if the tax rate does not vary. Although there are
different VAT rates, they are uniformly applicable to
goods and services of the same category. As will be
shown later, this latter characteristic may constitute an
obstacle to integrating environmental concerns if the tax
base only includes the ‘market price’ and not the ‘envir-
onmental price’ of the goods and services involved in the
transactions.

Thirdly, the VAT is collected at each stage of the
production, transformation, and circulation of goods and
services (multi-stage tax). This implies that taxable per-
sons are liable for the tax they charge to their customers
(in other words, the state subcontracts the collection of
the tax to taxable persons). As collectors on behalf of the
treasury, taxable persons are subject to numerous admin-
istrative, reporting, and accounting obligations related to
the determination and collection of VAT. One of the main
advantages of this fractional collection method is, in prin-
ciple, to limit fraud at the retailer stage (last sale before
consumption). The taxable person making this sale must
establish that he has made sales that create the right to
deduct (in principle, he must therefore have collected
VAT on his sales) in order to be able to deduct the VAT

Notes
44 See The Commons and the New Global Governance (S. Cogolati & J. Wouters eds, Edward Elgar 2019); O. Karakosta, C. Kotsogiannis & M.-A. Lopez-Garcia, Indirect Tax
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framework for the years 2021 to 2027, OJ L 433I/11 (22 Dec. 2020), at 11–22.
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COM (2018) 148 (21 Mar. 2018).
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Policy, COM (2019) 8 final (15 Jan. 2019).
50 See specifically CJEU, 3 Oct. 2006, Banca popolare di Cremona, Case C-475/03, ECLI:EU:C:2006:629, para. 28.
51 On EU VAT in general, see van Doesum, van Kesteren & van Norden, supra n. 18.
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paid on his inputs. Moreover, since suppliers declare their
sales so that they are able to do this, the tax authorities may
perform crosschecks. For this reason, the VAT system
ensures a higher rate of compliance than a tax collected
only at the retail stage. Moreover, in the case of tax collected
only at the retail stage, in the event of fraud, the entire tax
revenue is diverted from the treasury. Conversely, fraud at
the retail level in a VAT system results in a smaller loss
since, in this case, it is only the part of the VAT due on the
value added by the last transaction that is lost.

Finally, the VAT grants a right to deduct to VAT taxable
persons. Despite being collected at all stages of the produc-
tion chain, it is neutral for taxpayers due to the deduction
mechanism. In practice, taxable persons collect it on their
sales (output VAT) but also pay it on their purchases (input
VAT). The deduction mechanism inherent in the VAT
system allows taxable persons, before paying the collected
VAT to the treasury, to charge the VAT paid to their
suppliers. As a result of this same mechanism, it is neutral
with respect to the number of transactions that preceded
consumption. The introduction of the deduction mechanism
avoids the cascade phenomenon whereby the tax is applied to
both inputs and to the production using these inputs. Only
the net value of final sales constitutes the VAT base.

Those elements aim at ensuring tax neutrality.52 This
neutrality manifests itself in different facets, including
the fact that it is a general tax on consumption (not on
production) that is levied on a broad base regardless of
the number of transactions taking place in the produc-
tion and distribution process before the stage at which
it is charged. This implies that businesses – even if
identified as taxable persons – should not bear the
burden of the VAT (borne instead by the consumers)
through the deduction of input tax on purchases. The
same concept of neutrality towards the origin of the
goods or services is also discerned in the application of
the VAT to international trade as exports are exempted,
and imports are taxed at the same rate as local
production.53 However, neutrality, even in its current
‘environmentally blind’ interpretation, does not exclude
differentiation. Applying a line of reasoning typical

from a non-discrimination analysis, differences in treat-
ment are acceptable if they apply to situations that
cannot be considered comparable or if they can be
justified by reasons of general interest.54 Moreover,
political reasons may sometimes be the cause of deroga-
tions and exceptions to otherwise general regimes. The
EU VAT expressly provides for exemptions and reduced
rates for certain economic transactions that therefore
enjoy a more favourable treatment than others do.
Some of them may be directly connected with environ-
mental concerns such as the possibility to adopt reduced
VAT rates for the ‘supply of services provided in con-
nection with street cleaning, refuse collection and waste
treatment’ of for the ‘minor repairing of bicycles, shoes
and leather goods, clothing and household linen’.55

However, although Member States enjoy a certain level
of discretion in implementing those favourable measures,
environmental concerns may never justify breaches of the
VAT directive as the court clearly indicated in European
Commission v. United Kingdom (2015). This case
regards the application of reduced rates for the installa-
tion of energy saving materials in private dwellings
under a VAT directive provision allowing reduced rates
for the ‘provision, construction, renovation and alteration
of housing, as part of a social policy’.56

3 ENVIRONMENTAL TAXATION AND

ECOLOGICAL FOOTPRINT: THE RELEVANCE

OF AN INTEGRATED APPROACH BASED ON

LIFE CYCLE ASSESSMENT (LCA)

The reasons for the reluctance towards differentiated green
VAT rates have been noted by many experts and academics.
They were recently recalled by Herbain57 who nevertheless
considers that reduced rates on energy used as tax incentives in
favour of products that are more energy efficient deserve
further examination. The mistrust of reduced rates is based
on the following reasons: risk of increased administrative costs
for businesses and states,58 insufficiency to change
behaviours,59 risk of non-integration of the tax in the prices,60
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risk of rebound effect,61 insufficiency to generate progressive
effects,62 risks of fraud,63 risk of distortion between states,64

risk of public loss revenue,65 no consistency in the definition
of the ‘green’ criteria,66 and product evolution.67

It should be noted that these criticisms specifically
target the use of reduced rates which, despite being
favourably seen in the public opinion, are controversial
per se and not only for environmental purposes68 and not
the fact that a VAT-like structure and operation could be
used in the field of environmental taxation. The theory of
optimal taxation indeed recommends that all final con-
sumption goods and services should be taxed uniformly
without differentiated rates. The same theory recognizes,
however, that products generating negative externalities
should be taxed more heavily than others while minimiz-
ing administrative costs for businesses and governments.69

Nevertheless, the use of LCA enables refining the con-
sistent identification of negative externalities associated
with goods and services. It could serve as a valid basis to
integrate an ecological dimension into the current VAT
system and encompass (almost) all economic transactions.

Environmental measures, whether in the form of taxes,
subsidies or regulations, are indeed often limited to spe-
cific characteristics of certain activities or products as if
focusing on one dimension was adequate to eliminate the
problem of a negative ecological footprint. However, it
often results from a multiplicity of factors. For example,
focusing on reducing only CO2 emissions is not enough to
protect the environment. Currently, the most alarming
indicators for the stability of the earth system are,

besides – and maybe even before – global warming, the
loss of biodiversity and the disruption of the nitrogen and
phosphorus cycles due to the excessive use of fertilizers
and detergents.70 In addition to these challenges and that
of climate change, other concerns include land use, water
use, ocean acidification, air pollution, etc.

According to a widely held view,71 there is a need to
develop an integrated approach to environmental problems
and to the products and activities that cause them. Among
these integrated approaches, LCA is considered the most
effective and reliable.72 LCA is a method that has been
framed by international standards for several years.73 It con-
sists of assessing the impacts of any activity or product on the
environment, human health, and resources throughout its
life cycle from the extraction of raw materials through
production, transport, and use to disposal or recycling of
materials. The method takes multiple impact categories into
account: not only global warming but also soil and ocean
acidification, eutrophication, stratospheric ozone depletion,
ecotoxicity, water management, land use, human health
threats, depletion of non-renewable resources, ionizing radia-
tion, formation of photo-oxidizing gases, and emission of
matter particles. The interest of this method is to contribute
to avoiding the displacement of pollution from one place to
another, from one impact category to another, from one stage
of the life cycle to another, and simply the omission of
significant impacts on the environment, health, or resources.

For more than ten years, the EU has been implement-
ing the Product and Organizational Environmental
Footprint (PEF and OEF) project.74 This project should
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soon enter its regulatory phase. It consists of developing a
harmonized LCA method aiming to increase the compar-
ability of communication on the environmental performance
of products. To do so, specific methodological rules have
been introduced for different product categories that reduce
the flexibility of the LCA and contribute to making its
results more reliable. The European Commission is prepar-
ing a legislative proposal on substantiating green claims
aiming at setting a common methodological framework for
environmental claims in order to make them comparable and
verifiable.75 This proposal should build on the PEF and OEF
frameworks. A first example of the use of PEF on a large scale
is the eco-score label launched in February 2021 by Yuka
and several partners.76 Yuka is a consumer advice application
that grants health scores for food and cosmetic products. It
has already assigned an Eco-score for two hundred and forty
thousand food products.

The question that arises in this context is whether the
LCA scores of products, particularly in the form harmo-
nized by the PEF, could be used for tax purposes and how.
The results of an LCA are usually expressed in the units
specific to each of the impact categories that are listed
(equ-CO2 for the climate change category, equ-SO2 for
the acidification category, etc.). They can also be aggre-
gated into a single score in a common unit, for example,
monetary.77 Arendt et. al. have identified nine methods of
monetizing LCA results based on different damage esti-
mation criteria (market prices, abatement costs, restora-
tion costs, revealed preferences, stated preferences, social
willingness to pay, and budgetary ability to pay). Even if
none of these methods currently enjoys consensus, it can
be shown that it is possible to express the environmental
damage of a single product in monetary value.

Monetizing the results of an LCA involves two opera-
tions: (1) giving a certain weight to the different impact
categories; and (2) expressing these weights in a common
currency. The first step, referred to as the weighting
operation, always involves value judgments and some
subjectivity. This step should be subject to wider public
debate. Thus far, the most extensive public consultation
has been conducted by the Joint Research Center of the
European Commission which has proposed weighting
values for the PEF method following a survey of 2,400
people drawn at random from six European countries
(Germany, Italy, Spain, United Kingdom, Poland, and
France) and 518 experts from forty-eight different
countries.78 The second step is the actual monetarization,
i.e., the multiplication of the single aggregate LCA score

by a factor representing a currency. For tax purposes, the
first step could be assimilated to the determination of the
taxable base while the second would resemble the compu-
tation of the actual tax by the application of a determined
rate to that base.

From an EU perspective, it seems neither useful nor
appropriate to intervene in this second step, i.e., to deter-
mine what the final amount of tax (reflecting the ‘envir-
onmental price’) should be in absolute terms for any
amount of pollution. This amount may depend on the
living standards of each region and on political choices
that could be freely determined by each Member State; of
course, in the framework of general principles such as
neutrality and non-discrimination. An LCA, however,
can transparently indicate how the preliminary steps of
inventorying, characterizing, normalizing, and weighting
the ecological footprint that lead to the single aggregated
LCA score of each product are carried out. A standardized
European or global LCA score could therefore be used as a
basis for taxation and transposed into a harmonized EU
framework while leaving it to the discretion of each
Member State to decide on the final rate.

4 THE DAMAGE AND VALUE-ADDED TAX

(DAVAT) MODEL

The environmental taxes based on LCA are excise-type
taxes that are a function of the physical quantity of the
product and not of its price. Why then link this excise-type
mechanism to the VAT that is an ad valorem tax? There are
four reasons. The first is the broad base on which the VAT
rests. It has been seen that there are many reasons – admin-
istrative, socio-economic, environmental – to broaden the
base of environmental taxes and avoid limiting them to
specific characteristics of isolated products. Broadening the
base makes the internalization of negative externalities less
complicated and more consistent while avoiding the stig-
matization or unjustified protection of certain products.

The second reason is the very structure of the VAT
that, by encompassing the entire process of production
and marketing of products, precisely follows the cycle of
polluting emissions. It is natural to rely on this existing
and well-functioning structure to trace, inform, and ulti-
mately pay for the production of negative externalities.

The third reason is that any new environmental tax
suffers from its novelty. To facilitate its implementation,
the most effective thing to do is to rely on a tax mechan-
ism that is already well accepted and to which operators
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and consumers are accustomed. The adage that a good tax
is an old tax is well known: an environmental tax will
only improve if it can depend on the seniority of its eldest.

Finally, yet importantly, due to the fact that the poten-
tial revenue from broad environmental taxes is of high
magnitude, there must be some form of compensation for
adapting other indirect taxes, including the VAT. If
environmental taxes are to be raised to 10% of average
public revenues without crushing citizens under new
charges and creating a strong negative reaction in the
public opinion, the tax increase must be linked to a
reduction in other tax revenues. Additionally, to make
the compensation even more transparent and equally con-
nected to production and consumption activities, it seems
consistent to integrate this environmental policy reform
into the very structure of the VAT.

The idea, therefore, is to add a component to the current
VAT system that would not depend on the price of the
products but on the LCA scores associated with them. For
the purposes of this article, the authors assume that it is
possible to set up a database of LCA scores for any final or
intermediate product sold around the world. Timmermans
and Achten79 showed that it is perfectly possible to set up a
consistent database of default scores for the 2,887 product
categories listed in the Central Product Classification (CPC)
established by the United Nations. The CPC is used in the
Ecoinvent® LCA database to classify all goods and services
that are subject to an LCA. This classification can also be used
to identify items in other LCA databases. The CPC is closely
correlated with the Harmonized System (HS) administrated
by the World Customs Organization and the Combined
Nomenclature (CN) at the EU-level.80 If the LCA is subdi-
vided into as many stages as there are invoices in the produc-
tion and supply chain up to the final consumer, the default
LCA scores of the different flows and intermediary products
can be reported and added together at each step in the supply
chain. The producers and intermediaries wishing to obtain a
more accurate score than the default score can require a specific
LCA for the part that concerns them. Subdividing it in this
way reduces the cost of these specific LCAs.

In the event of integration of this model into a tax
system, Timmermans and Achten propose adding an in
rem tax, i.e., a tax function not of the price of the product
but of its physical quantity (weight or volume) and its
associated LCA score, to the traditional per-unit taxes
(excises) and ad valorem taxes (VAT or sales taxes). This

tax model is referred to as the DaVAT. In the DaVAT
system, the rate of the ad valorem component, i.e., the
VAT or sales taxes, is gradually reduced to a relatively low
and single rate eventually being called uniform value-
added tax (UVAT) because it would make reduced rates
useless. The new in rem tax based on the LCA of products,
called the global damage tax (GDT), increases correla-
tively to the decrease of the VAT. In this way, the reduc-
tion in the price of the least polluting products subject to
the VAT or sales tax is associated with an increase in the
price of the most polluting products. Therefore, in the
event of a strong and sustained decline in pollutant emis-
sions – which is the objective of the DaVAT – the
decrease in GDT revenues is offset by a subsequent
increase in the UVAT rate. The authors also recommend
extending the tax base to all goods and services particu-
larly to avoid distortions of competition. Such a system,
after the transition phase, only works with two rates (that
could vary across Member States with limited EU con-
straints such as the fixation of minima rates as is currently
the case): the uniform UVAT rate and the unique Fp
factor multiplying the aggregate LCA score of each pro-
duct. To take into account the application of specific
excise duties on only certain product categories (called
specific damage taxes (SDT)) that are not to be abolished
despite the introduction of the GDT, a correction
mechanism should be established. Those taxes may target
characteristics of products that do not fall entirely or
specifically within the scope of an LCA (taxes on alcohol,
tobacco, sugary beverages, etc.) or characteristics that can
be measured by an LCA but that a state wishes to over-
weight (e.g., the carbon footprint of products).

An estimation of the revenues of a tax based on LCA
criteria was recently reported by Arendt et al.81 on the
specific case of Sweden. In Sweden, a taxation based on the
Ecotax monetarization method would cost each Swede
EUR 7,941 per year compared to the EUR 5,400 of
VAT and the EUR 240 of carbon tax that are currently
paid. This provides an idea of the potential revenue from
taxes based on LCA criteria as well as the need to integrate
them with existing taxes, in particular the VAT. The
same type of estimate can be made from each country’s
household consumption expenditure and global emissions
of pollutants in the LCA impact categories.82 The results
of such a simulation show that the revenues of an LCA-
based tax can yield, on average, twenty times more than
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those of a carbon tax comparable to Sweden’s and achieve
50%, on average, of the overall revenue of existing con-
sumption taxes. These estimations are in accordance with
the recommendations of the Roadmap to a Resource
Efficient Europe83 to increase environmental taxes to at
least 10% of average public revenues. While carbon taxes
tend to focus only on certain products and sectors, an
LCA-based tax encompasses a much wider range of
goods and services. This broadening of the focus and
taxable characteristics enables addressing environmental
problems more effectively, particularly by preventing pol-
lution displacement. Part of the revenues collected
through these types of taxes should be used for redistribu-
tion and support for groups that are disadvantaged by the
rising price of the most polluting products. The revenue
from such taxes can also be used to finance sustainable
infrastructures inside and outside the country as foreseen,
for example, by the Green Climate Fund.

5 LEGAL IMPLICATIONS OF ADOPTING A

DAVAT AT THE EU LEVEL

Transforming the VAT into a damage and VAT would
certainly induce a major political overhaul of the current
HS. However, from a legal perspective, this does not seem
to raise particularly risky issues. The legal basis in the
treaty would at least partly remain the same and would
‘only’ require limited changes of the VAT directive.

5.1 Hybrid Nature of the DaVAT

The legal and institutional implications of transforming the
current VAT into the proposed system are significant but
not unsurmountable. However, to understand the changes
that this reform would require, it is important to first
clearly determine the exact nature of such a tax, which
could be considered as a hybrid tax on consumption, mix-
ing elements belonging to the VAT/GST-like taxes, on the
one hand, and excise duties on the other hand.

A tax partly based on LCA criteria has the technical
characteristics of an excise duty (a function of the
physical quantity of the product and the associated
material flows) but also the structural characteristics of
the VAT: broad scope and taxable base; potential rev-
enue comparable to that of the VAT; amount split
according to the different stages of production; trans-
formation and circulation of the good or service; and
neutrality of the tax in relation to the number and type
of transactions, in relation to taxpayers (protected from
the tax by the deduction mechanism), and in relation to
borders (it is not a customs tax). The concept of neu-
trality, however, is refined since, although the amount

of the LCA-based tax is independent of the length of
the production and transmission chain, it varies accord-
ing to the material flows associated with this chain, i.e.,
their environmental, health, and resource impacts.
Another feature of an LCA-based tax is that it extends
the responsibility regime of the VAT. In the VAT
system, although the tax is ultimately borne by only
the final consumer, it is collected by all intermediaries
leading to that final sale. In a partly LCA-based taxa-
tion system, producers and intermediaries are not only
responsible for collecting the tax, but they also benefit
from the information that makes them more aware of
the damage associated with their activities. The tax is
no longer just a charge but also an information service.
An economy where every producer, intermediary, and
consumer is informed about the impacts associated with
its activities and is interested in minimizing them in
order to reduce the final price of the product or to
increase its profit margin is probably better able to
fight environmental problems.

5.2 Legal Basis and Changes to the VAT
Directive

Article 113 TFEU would be a valid taxable basis consid-
ering that the modified tax would remain an indirect tax
and have, beyond any doubt, similar effects to (cross-
border) trade and the achievement of the internal market.
Considering the specific environmental dimension of the
reform, Article 192 TFEU that allows the EU to adopt
environmental taxes could be added. However, in both
cases, unanimity of the EU Member States would be
required, which means that any of them could block the
reform and, considering its importance, opposition to it
whether based on ideological or practical reasons (estima-
tion of revenues foregone), or a mix of both, is certainly
not an occurrence that should be underestimated.

Apart from the rates, the proposal indeed does not imply
major changes regarding the other structural elements of
the VAT systems, such as the definition of taxable persons,
the identification of taxable transactions, the localization
rules, or the right to deduct. For the sake of coherence, the
revision or suppression of certain exemptions such as those
applying to highly environmentally damaging products
like aviation and maritime fuels could be envisaged.
However, they are not necessary to make the system work.

Concerning the administrative aspects, they would
necessitate the set-up of a database – jointly managed
by the EU Commission and the Member States’ tax
authorities – linking all products and services with
their LCA score (per quantity), which would require a
modification of the regulation on administrative
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cooperation.84 The CN85 – used for customs pur-
poses – would serve as a starting point with the possi-
bility of distinguishing the environmental performance
of products within the same product category.
Invoicing software of taxable persons should receive
access to this database in order to determine the correct
LCA score for each good or service. Many small busi-
nesses contribute little or not at all to increasing the
LCA score of their products because they are not
involved in the production of the raw material and the
transformation process. For these companies, the refine-
ment of the LCA score could be achieved in an auto-
mated manner and at no cost on the basis of the existing
data of their VAT declaration (specifically, the nature
and quantity of products that are purchased and sold).
This system could be applied whenever the taxable
person is not required by an existing regulation to
produce an environmental product declaration. At the
same time, smaller businesses would gain access to
valuable information regarding the ecological footprint
of products that they sell which could help them to
develop business strategies based on sustainable
criteria.

The VAT directive provisions that would need the
most substantial change would be those dealing with the
computation of the rates. The DaVAT model proposes to
reduce ad valorem taxes to a very low UVAT rate.
However, European rules do not allow going below a
standard VAT rate of 15%. The VAT directive should
be modified to reflect the double-pronged approach of the
DaVAT; besides a general rate that is applied to the value
of the goods or services of a taxable transaction (generally
reflected in its price), a specific rate – to be determined by
each Member State with a minimum86 – would apply to
the LCA score of the product. As to the list of reduced
rates, they would continue to apply to the traditional
VAT component of the tax in the transition period.
However, since the weight of this component in the
total tax would progressively diminish, the question
would arise whether such a list would remain relevant.

A more difficult question would be whether a second list
of goods and products should be added to the directive
that would allow Member States to provide for tax reduc-
tions on the LCA component of the tax. That would not
accord with the general philosophy of the reform and is
likely to create disparities leading to potential tax arbit-
rage within the EU. However, such an instrument could
be necessary at least during the transitional period. It
could mitigate the negative effects of a non-discriminated
increase of the overall tax burden on highly polluting
goods consumed by lower-income households for which
there is no ready-to-use substitute or simply to achieve a
political consensus. In any case, this list should be as short
as possible, and the opportunity to instead use targeted
subsidies to keep revenue losses and distortions in produc-
tion and consumption habits under control should be
carefully weighted.

Another alternative could be to compile a list with
minimum rates taking into account all existing taxes. It
could make reference to the implicit tax rate on con-
sumption (ITRC). The ITRC is the ratio between con-
sumption taxes and the final consumption expenditure of
private households on the economic territory of the
country.87 It covers all consumption taxes, i.e., not
only the VAT but also consumption taxes on energy,
excise duties on alcohol and tobacco, and all remaining
consumption taxes included in the national tax list. In
2017, the average value of the ITRC in the EU-27 was
20.7%. The lowest values were 15.9% (Spain), 16.1%
(Portugal), and 17.5% (United Kingdom). The highest
values were 31.1% (Hungary), 30.7% (Denmark), and
28% (Sweden).88

Taking stock from a 2018 Commission proposal aiming
at providing more flexibility to Member States regarding
reduced VAT rates89 by establishing minimums not per
product but on a weighted average, a requirement of a
minimum for the ITRC could be proposed. Such a reform
would not only contribute to extending the possible
applications of the DaVAT system in Europe. It would
also help to harmonize the European system of all
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the LCA score of each product, which is specific to each country, by another factor, Fca (Currency area adjustment factor, dimensionless), which is the same for all Eurozone
countries that wish to do so. The Fca factor can be very close to 1, e.g., equal to 1.05. Multiplying Fc by Fca modifies all GDTs to which Fca applies to the same extent. For
instance, if Fp = 100 in State A and Fp = 110 in State B, A and B can decide to jointly increase their respective Fp by applying the same adjustment factor to it, say Fca =
1.05. This keeps the ratios constant between the Fps of both states and possibly supports a common environmental policy or strategy in international negotiations on
environmental matters. The principle may be reminiscent of the European currency snake where the evolution of currencies was done in concert by maintaining stable ratios
between them with maximum oscillations of + or - 2.25%. Timmermans & Achten, supra n. 79.

87 European Commission, DG Taxation & Customs Union, Taxation Trends in the European Union, Data for the EU Member States, Iceland and Norway 270 (2019), https://ec.
europa.eu/taxation_customs/taxation-1/economic-analysis-taxation/taxation-trendseuropean-union_en (accessed 21 July 2021).

88 European Commission, DG Taxation & Customs Union, Implicit Tax Rates (2017), https://ec.europa.eu/taxation_customs/taxation-1/economic-analysis-taxation/data-
taxation_en (accessed 21 July 2021).

89 European Commission, VAT: More Flexibility on VAT Rates, Less Red Tape for Small Businesses (18 Jan. 2018), https://europa.eu/rapid/press-release_IP-18-185_en.htm
(accessed 21 July 2021); L. Puccio, More Flexible VAT Rates, European Parliamentary Research Service (2018), http://www.europarl.europa.eu/RegData/etudes/BRIE/2018/
625137/EPRS_BRI(2018)625137_EN.pdf (accessed 21 July 2021).
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consumption taxes, including excise duties, as previously
proposed by the Commission.90

5.3 Potential Violations of Other EU Rules

The addition of an environmental component to the VAT
does not contradict Article 401 of Directive 2006/112/EC
(former Article 33 of Directive 77/388/EEC) which limits
the competence of Member States to introduce domestic
taxes on transactions already subject to the VAT. As the
authors suggest, the proposed changes would indeed be
incorporated in the VAT directive, which would somehow
alter the main characteristics of the tax at the EU level.
However, even assuming that some Member States would
decide to introduce a general environmental excise duty
inspired by the DaVAT model on their own initiative, a
violation of Article 401 appears unlikely. As interpreted by
the court, such a prohibition is limited to general turnover
taxes possessing all of the characteristics of a VAT. In this
case, the environmental tax in question here would not be
proportional to the price of goods and services.91 It could be
added that such a tax would not raise compatibility issues
under Article 110 TFEU prohibiting discriminatory internal
taxation. The tax would not indeed favour domestic products
proportionately more than imported products92 since the
same assessment criteria are applied to domestic and foreign
products, and an imported product would not necessarily be
considered as more polluting than one that is domestic.

6 A SECOND – OR TRANSITIONAL – BEST:
A GREEN VIRTUAL VAT

Taxation is the prerogative of each state, and not all
countries share the same constraints and priorities. It is
therefore unlikely that all of them will adopt a new
consumption tax system integrating environmental cri-
teria on the DaVAT. However, the concept could be
used for other purposes. The LCA could, for example,
serve to reform or adopt targeted and refined excise duties
at the EU or national level. In that case, several of the
technical obstacles listed above would disappear.

Nevertheless, to retain the general dimension of the
DaVAT, the mechanism could be used within the EU as

a potent information tool to provide environmental infor-
mation rapidly and free of charge everywhere in the world
in the form of a virtual tax concurring to the formation of
a virtual ecological price reflecting environmental
damage.

In its simplest version, this information tool could
deliver the environmental score of each good or service
in the form of the following message:

How much more would I have to pay for this product if the
world moved in a more sustainable direction?

The term ‘sustainable’ is directly borrowed from the ‘sus-
tainability’ scenario S1 selected by the Intergovernmental
Panel on Climate Change (IPCC) to avoid exceeding 1.5°
of global warming.93 This scenario foresees an upward
evolution until 2,100 of the price of the ton of carbon
or the quantity of any other greenhouse gas equivalent to
the global warming potential of one ton of CO2. Suppose
the LCA values for characterization, normalization and
weighting – that is, the relative weight of each impact
category – are fixed. In that case, the evolution of the
price of all of the other externalities measurable by LCA
can be deduced from the increase in the price of green-
house gases.94

The virtual price is helpful. A price signal can produce
effects even if the price is not actually paid. In this aspect,
the signal is a form of ‘green nudge’.95 It does not modify
the product’s price but tends to change consumer beha-
viour in a more sustainable direction without eliminating
their possibilities of choice. The virtual price is not based
on an existing regulation either but on the will shared by
many to pay differently for products according to their
environmental impacts. In this respect, it is similar to the
market instrument known as a ‘voluntary price signal’.96

It differs, however, in that the signal is not given by an
eco-label encouraging people to pay more for the least
polluting products. Here, the signal is provided by a price
proportional to the negative externalities caused by the
product. Stated differently, the strength of the signal lies
in the fact that the price given as information could take
the form of an effective Pigouvian tax. The effectiveness of
the message is all the greater if the signal follows the
entire value chain; is based on clear, transparent criteria

Notes
90 European Commission, Proposal for a Council Directive Instituting a Process of Convergence of Rates of Value Added Tax and Excise Duties, COM(87) 324 final (18 Sept. 1987),

https://eur-lex.europa.eu/legalcontent/GA/TXT/?uri=CELEX%3A51987PC0324%2801%29 (accessed 21 July 2021).
91 See CJEU, 26 July 1997, Joined Cases C-370/95 to C-372/95, Careda and Others, ECLI:EU:C:1997:327, paras 25 and 26.
92 See e.g., CJEU, 17 Sept. 1997, Case C-28/96, Fricarnes, ECLI:EU:C:1997:412. On Art. 110 TFEU, Barnard, supra n. 54, at 50–67.
93 IPCC, Global Warming of 1.5°C. Special Report 110–111, 152–153 (2018), https://www.ipcc.ch/sr15/ (accessed 21 July 2021).
94 More details in Timmermans & Achten, supra n. 79.
95 ‘A green nudge is a change in any aspect of the choice architecture that is intended to alter people’s behavior in a predictable way and result in a reduction of a negative

external effect without forbidding any options or significantly changing the economic incentives’ (F. Carlsson, C. Gravert, et al., Nudging as an Environmental Policy Instrument,
756 Working Papers in Economics from University of Gothenburg, Department of Economics, 2 (2019), https://gupea.ub.gu.se/handle/2077/59896) (accessed 21 July
2021)).

96 ‘Voluntary price signals consist in schemes whereby producers send a signal to consumers that environmental impacts are positive (in relative terms) and consequently gain a
premium on the market price’. (R. Pirard, Market-Based Instruments for Biodiversity and Ecosystem Services: A Lexicon, 19/20 Envtl. Sci. & Pol’y 65, 19–20 (2012)).
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that is valid for a broad base of products; and relies on a
broad consensus both from the methodological point of
view (use of the standardized LCA method97) and from
the perspective of the goal that is set (not exceeding 1.5°
of global warming).98

Finally, the fact that the price is only virtual and there
is no obligation to pay it does not prevent it from being
used as a fundraising tool at multiple levels, including
local initiatives. Indeed, nothing prevents individuals, an
association, or a municipality from voluntarily paying or
proposing to pay the totality or a part of the indicative
price mentioned in the application. The funds that are
collected could be allocated as they see fit, for example, to
an environmental project. Thus, the proposal presented
here is not a simple tax. It is meant to be informative,
collaborative, favouring local initiatives and public uses
with, in the latter case, a progressive and redistributive
potential.

7 CONCLUSION

The discussion around adding an environmental dimen-
sion to the VAT cannot limit itself to a debate about
reduced rates. A bolder – and more efficient – proposal is
to add a pollution-based component to the current price-
based VAT, giving a monetary weight to responsible
consumption choices. This element would have the tech-
nical characteristics of an excise duty while adopting the
structural characteristics of the VAT. It would be calcu-
lated on the basis of the physical characteristics of the
products involved and not their price, would be paid at
each stage of the production and marketing processes of
the goods and services, and would only actually be paid by
the final consumer. Such a system would require only two
rates: one applied to the price of the goods and services
and one applied to their environmental score. The envir-
onmental score of goods and services would be established
according to a consistent and recognized LCA approach.

The multi-stage process of VAT collection is particu-
larly suited to the life cycle approach since both
approaches integrate all phases of production, marketing,
and consumption. It leads to a broadening of the base of
environmental taxes both in terms of the economic activ-
ities that are concerned and the polluting substances that
are targeted, which meets a double need for consistency in

environmental action and non-discrimination in taxation.
Linking environmental taxes to the VAT also makes it
possible to rely on a long-standing and well-accepted tax
that generates revenue similar to that which can be gen-
erated by broad-spectrum environmental taxes as consid-
ered here. A mechanism for offsetting the increase in the
new VAT component with a decrease in the traditional
component can thus be envisaged so as not to increase the
overall burden of the indirect tax.

The neutrality of the VAT, which is one of its most
important characteristics, would not be affected in that
goods and services with the same environmental character-
istics would be taxed in the same way regardless of the
number of intermediaries in the production and distribu-
tion chain. The neutrality of the tax regarding its field of
application, i.e., the fact that it encompasses all stages of
production and distribution as well as all services, could
even be increased under the new system compared to the
current situation. This is because exemptions and special
regimes would be much more difficult to justify under
environmental considerations. However, the new VAT
would no longer be neutral between goods and services
which, although similar concerning their consumption pur-
pose, would differ relating to the environmental impact of
their modes of production and use of the product. This is
justified from an economic point of view by the require-
ment to internalize negative externalities and from a poli-
tical perspective by the environmental objectives that the
EU has set itself. It could be even be argued that, in the
current context of increasing awareness of the environmen-
tal impact of consumption choices, the actual discrimina-
tion is treating alike goods and services that differ in their
levels of pollution, as the VAT system does.

The legal analysis shows that the adoption of a hybrid
VAT requires an amendment to the VAT directive
which can be based on Articles 113 and 192 TFEU and
raises no major technical issues of assessment and collec-
tion. The obstacles to the adoption of such a tax would
be rather political. Therefore, as a second best, a virtual
form of the instrument is also proposed. Under this
alternative, the tax is not actually paid but is delivered
for information purposes to all of the participants in the
production and consumption chain with an invoice men-
tioning the VAT .to be paid and also the green VAT that
should be paid if the environmental damage had been

Notes
97 The use of a life cycle analysis is common in voluntary approaches to information on the environmental quality of a product and even mandatory in the case of Environmental

Product Declarations (EPD). See N. Minkov, L. Schneider, et al., Type III Environmental Declaration Programmes and Harmonization of Product Category Rules: Status Quo and
Practical Challenges, 94 J. Cleaner Production 235–46 (2015); A. Lehmann, M. Finkbeiner, et al., Policy Options for Life Cycle Assessment Deployment in Legislation, in Life Cycle
Management. LCA Compendium – The Complete World of Life Cycle Assessment 213–224 (G. Sonnemann & M. Margni eds, Springer Netherlands 2015).

98 Each step that is necessary for a monetarization based on an LCA should be clearly distinguished: inventory of polluting emissions, characterization of the values obtained,
normalization of the results, weighting of these results and, finally, the monetarization step itself. The idea is to present the methodological choices inherent in each of these
stages with maximum transparency, including the subjective weighting stage, and to submit these choices to a wider discussion. It must also be clearly communicated to the
public that the conversion of LCA data concerning a product into a price, even a virtual price, associated with this product does not allow the environmental performance of
the product in question to be expressed. Indeed, the concept of environmental performance is multidimensional while a price only has one dimension. As a result, in
accordance with international standards, the single monetarized score to which the LCA results are reduced cannot be used for comparative purposes, particularly for
comparative advertising. See ISO 14044, supra n. 73, 4.4.5.
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taken into account. Even if such an alternative of a
virtual tax appears to be less effective than a genuine
tax, it may prove to be an efficient tool for raising
awareness in the public about the risks caused by the
destruction of our environment. There is little doubt

that coercion alone will not help to achieve the sustain-
ability objectives that Europe has set itself and that it
should resort to one of its more abundant and unlimited
resources: education. And a virtual green VAT can cer-
tainly act as an enlightening educational tool.
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