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Abstract Environmental taxation represents a key tool in a country’s sustainable
development strategy, being an important factor of conciliation between environ-
mental protection and economic growth. As a result of high population growth,
intense industrialization and fossil fuels’ overuse, the world deals with serious
environmental problems, namely unacceptable values of greenhouse gas emissions
and severe climate changes. Its mitigation and resolution depend on the adoption of a
set of concrete measures and policies to combat pollution and promote deep changes
in polluters’ behavior and, in this context, we highlight the key role of the environ-
mental taxation policy. Some years after one of the most important reforms, this
research proposes to analyze and interpret some of the main statistics on the
environmental taxation in Portugal. The final aim is to provide policy makers with
more information, allowing them to consolidate an efficient strategy regarding the
promotion of a more sustainable development, through the application of an efficient
environmental taxation.

Keywords Sustainable development - Environmental protection - Environmental
taxation - Portugal

1 Introduction

The twentieth century witnessed considerable increases in global population, indus-
trialization, and fossil fuels consumption. Despite its unquestionable importance in
some key economic areas, such as power generation and transport, the overuse of
fossil resources, such as natural gas, coal, and oil, raises serious environmental
sustainability issues. In addition to being nonrenewable and therefore finite
resources, the use of fossil fuels is responsible for high levels of greenhouse gas
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(GHG) emissions, namely carbon dioxide (CO,), with harmful consequences on the
global warming of Planet Earth. According to the Intergovernmental Panel on
Climate Change (IPCC 2018), GHG emissions released by human activities are
estimated to have caused approximately 1.0 °C of global warming above
preindustrial levels (i.e., since the start of the Industrial Revolution), with a likely
range of 0.8—1.2 °C. If these emissions continue to increase at the current rate, global
warming is likely to reach 1.5 °C between 2030 and 2052—an additional warming of
0.5 °C from today’s level. The world’s future global warming evolution strongly
depends on global annual decarbonization rates.

There are some solutions to address these environmental problems and promote a
sustainable development strategy, namely through a significant investment in more
efficient use of resources, adoption of carbon capture and sequestration technologies,
and increased use of non/less polluting and renewable energy sources (RES) (Silva
et al. 2019). Regarding the renewables, despite not being impact-free (e.g. Botelho
et al. 2016, 2018), its increasing use, as an alternative to fossil fuels, represents an
exceptional opportunity for mitigation of GHG emissions and reducing global
warming (Panwar et al. 2011; Borenstein 2012), namely by allowing to satisfy, in
a more sustainable way, a growing world energy demand which is expected to
increase by 30% until 2040 (IEA 2016).

These environmental issues have been the subject of intense debate in the
European Union (EU), which is strongly committed to undertaking ambitious
environmental protection policies, particularly with regard to combating climate
change, having ratified the Paris Climate Agreement on 5 October 2016. Under
the framework of this international agreement, all parties are pledged to undertake
considerable efforts to reduce GHG emissions by 20% by 2020 and by at least 40%
by 2030, compared to 1990, with the purpose of controlling and containing the rise
in global temperature. This goal requires that all economies adopt a deep
decarbonization strategy in order to achieve a global carbon neutral balance
(UN 2015; EC 2019). In line with this strategy, Portugal must reduce its CO,
emissions in the near future, which requires the adoption of some key public policies
to lower the national carbon footprint, namely an effective environmental taxation
policy—a key tool in the promotion of a sustainable development, representing a
crucial link between environmental protection and economic development.

The remainder of this paper is organized as follows. Section 2 provides an
overview of the key concept of sustainable development, essential for understanding
the relations between economy, society, and environment. In Sect. 3, we present
some of the main arguments for a country levying environmental taxes as an
essential tool for promoting sustainable development, making a serious commitment
to present and future generations to respect and protect the environment. Following,
in Sect. 4, after a brief presentation of the national context regarding GHG emissions,
we analyze some of the key statistics on environmental taxation in Portugal,
allowing a better knowledge of the national Government’s strategy in the pursuit
of a sustainable development. Finally, the main conclusions are presented.
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2 The Concept of Sustainable Development

A more detailed analysis of the literature allows us to realize that the concept of
sustainable development is a very rich and broad concept, for which there are
different interpretations and definitions according to the authors’ approaches. Dif-
ferent organizations participated in the creation of the notion of sustainable devel-
opment, but the most significant is the United Nations (UN), founded in 1945, with
currently more than 190 Member States. The UN has several goals and one of them
is to promote sustainable development. Since its establishment, UN has been very
proactive, being responsible for the organization of numerous conferences, actions,
and publications in order to achieve and promote a sustainable development and the
Millennium Development Goals (MDGs) (Klarin 2018).

Despite not being the first publication or meeting organized by the UN, we can
say that the concept of sustainable development was firstly introduced in its true
sense and gained international relevance with the publication “Our Common Future”
of 1987, also known as “Brundtland Report,” according to which, “sustainable
development is one that meets the needs of the present without compromising the
ability of future generations to meet their own needs” (WCED 1987, p. 43).

Many other UN meetings and publications followed, contributing to further
consolidate the concept of sustainable development. We highlight the following.
In 1992, the importance for all nations to achieve a sustainable development was
strengthened in the UN Conference on Environment and Development (UNCED),
held in Rio de Janeiro, Brazil. In the preamble of its final report—“Agenda 21”—it is
stated: “Humanity stands at a defining moment in history. We are confronted with a
perpetuation of disparities between and within nations, a worsening of poverty,
hunger, ill health and illiteracy, and the continuing deterioration of the ecosystems
on which we depend for our well-being. However, integration of environment and
development concerns and greater attention to them will lead to the fulfilment of
basic needs, improved living standards for all, better protected and managed eco-
systems and a safer, more prosperous future. No nation can achieve this on its own;
but together we can—in a global partnership for sustainable development”
(CNUMAD 1997, p. 9). Some years later, in 1997, the UN publishes the document
“Agenda for Development” and, in its first paragraph, it is referred that: “Develop-
ment is one of the main priorities of the United Nations. Development is a
multidimensional undertaking to achieve a higher quality of life for all people.
Economic development, social development and environmental protection are
interdependent and mutually reinforcing components of sustainable development”
(UN 1997, p. 1).

Since then, the discussion about sustainable development has been intensely
developed and today we find in the literature different interpretations, which com-
plement and prove how rich and comprehensive the concept is. According to Costa
(1999, p. 62): “sustainable development is a huge umbrella, capable of harbouring a
wide range of innovative, progressive proposals/approaches, or at least moving
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towards greater justice improvement of the population’s quality of life, more digni-
fied and healthier environments and commitment to the future.”

From all the definitions and considerations presented, it is easily understood that
debating sustainable development involves the cross-fertilization between distinct
disciplines (Hui 1997). In its evolution, the concept of sustainable development has
been popularized as a concept based on three main pillars or dimensions of sustain-
ability settled in balance: economic, environmental, and social. Hopwood et al.
(2005, p. 39) states that “The concept of sustainable development is the result of
the growing awareness of the global links between mounting environmental prob-
lems, socio-economic issues to do with poverty and inequality and concerns about a
healthy future for humanity. It strongly links environmental and socio-economic
issues.”

It is also important to underline that the concept of sustainable development is
closely related with the notion of justice regarding the ecosystems’ use and conser-
vation: justice between different people of the current generation—intragenerational
justice; and justice between people of different generations—intergenerational
justice (Aragdo 2012; Emas 2015; Mendes 2016). As stressed by Spijkers (2018),
Planet Earth can be seen as a valuable and irreplaceable resource, used by past
generations, currently being used by current generations and it is expected to be used
by future generations. The main challenge is to find a balance between
intragenerational equity—all people, rich and poor, of the current generation and
intergenerational equity—present and future people. Particularly attention must,
however, be given to those of the upcoming generations since they have no voice.
In sum, “sustainable development requires the integration of economic, environ-
mental, and social objectives across sectors, territories, and generations” (Emas
2015, p. 3).

3 Environmental Taxation

The world is facing a host of complex environmental problems such as GHG
emissions from fossil fuels combustion, deforestation, air, soil, and water pollution,
inefficient resource management, and climate change. All these environmental
aggressions have become particularly evident in the second half of the past century
worldwide. While some are confined to local areas and may be the result of a few
polluters, others occur at the global level and are brought about by millions of
different actors. It is also observed that as economies grow richer and become
more industrialized, the awareness about environmental problems increases and
the desire and ability to confront these challenges growth as well (OECD
2011a, b, c). The relation between environmental degradation and national income
is well documented in the Environmental Kuznets Curve literature (Grossman and
Krueger 1993).

It is observed that, while poor countries value further income more than environ-
mental quality, rich countries are willing to forgo further industrialization in favor of
more environmental protection (Dorsch 2011).
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In order to achieve environmental protection and sustainable development, gov-
ernments have a range of tools at their disposal, such as regulations, information
programmes, innovation policies, environmental subsidies and taxes. Environmental
taxation is a key part of this toolkit and widely accepted as a powerful instrument for
combating complex environmental problems worldwide (e.g., Cottrell and Falcdo
2018; Aidt 2010; Bachus et al. 2019; Gago et al. 2007; OECD 2011a, b, c).

We present some of the main reasons for using environmental taxes as follows:

(1) Internalization of external environmental costs: one of the main arguments for
using environmental taxes is to bring the costs of pollution and other environ-
mental aggressions into the prices of the goods and services. Such environ-
mental costs—negative externalities—are not included in the prices paid by the
involved agents, which creates significant market distortions, since it encour-
ages activities that are costly to society even if there are considerable private
benefits. The application of an environmental tax allows to bring these external
costs to prices, so that social and private costs are as similar as possible. This
internalization of the negative externalities will lead to a reallocation of
resources of an economy according to “fair and efficient” prices by
redistributing the costs (EEA 1996, 2016; EC 1992, 1995).

(i) Implementation of the polluter pays principle (PPP): environmental taxes
implement the PPP, since they confront polluters with the costs caused by
their harmful behavior. Moreover, the application of taxes on the polluting
activities incentivizes other alternative environmentally sustainable options,
namely: cleaner production processes; measures to capture and neutralize
harmful emissions before they enter the environment; and development of
less polluting products. In the cases where it is difficult to tax directly the
polluting activity, close intermediate goods or activities can provide a good tax
base. For instance, it would be very difficult and expensive to tax directly the
CO, emissions from individual motor vehicles, but, since the release of these
emissions is highly correlated with fuel use, taxing fuels is an efficient alterna-
tive. Thus, the most efficient method to combat environmental degradation is
direct taxation at the polluting source (good or service, behavior or activity).
However, when this is not possible, close intermediate goods, services, or
activities should be taxed so that the source of environmental pollution is not
unpunished (OECD 2011a, b). Regarding the PPP, we highlight the research
developed by Aragdo (2014) in which the author deepens in detail the impor-
tance of this principle in environmental policy.

(iii) Creation of incentives: an environmental tax provides an incentive for pro-
ducers to use, or generate, less of the polluting substance being taxed. On the
other side, with the raise of prices, consumers are also incentivized to buy less
of the taxed products. Environmental taxes may be targeted directly on con-
sumers or on producers, but in all cases they end to affect all agents by changing
relative prices and therefore behaviors (EEA 1996, 2016).

But the incentive effect is not exhausted in the processes just described.
Environmental taxes provide an ongoing incentive for innovation, as firms and
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consumers seek cleaner solutions in response to the price put on pollution. To
further reduce their tax burden, firms are incentivized to invest in research and
development (R&D) towards new production technologies generating lower
levels of pollution and, consequently, with a lighter environmental footprint. If
these R&D activities are successful, the same level of production can be
realized with lower pollution. Thus, the new production technology results
both in substantial tax savings as in lower environmental damages. The wider
context is also determinant for the innovation outcomes of environmental taxes:
the regime of intellectual property rights, the higher education system, and
cultural norms towards innovation are just some examples of key tools to a
country promote its innovation capacity (Fullerton et al. 2008; OECD 201 1a, b;
Vollebergh 2012).

(iv) Double dividend: a potential double dividend from environmental taxes was
initially suggested by authors such as Pearce (1991) and Oates (1991).
According to the double dividend argument, applying taxes on polluting
products and behaviors provides two different benefits: (i) on the one hand,
there is an environmental gain because the environmental behaviors of both
consumers and producers have become more responsible; (ii) on the other hand,
with the application of environmental taxes, an additional tax revenue is
generated, which allow governments to reduce the tax burden on, for example,
the labor, resulting in an increase in employment, which represents an eco-
nomic gain (Borrego 2016). In this case, taxes on “bads” such as polluting
products and behaviors create additional revenues that can replace the revenue
raised by taxes on “goods” such as labor, thereby shifting the tax burden from
the “goods” to the “bads” (EEA 2000).

However, it should be stressed that if there are no doubts regarding the first
dividend, the same cannot be said about the second one. The double dividend
literature can be divided in two strands. On the one hand, some authors,
particularly the Europeans, focus on the impact that environmental taxation
revenues can have on the macroeconomic variable employment. Thus, this
specific form of double dividend, where both emissions and unemployment are
reduced by the environmental taxation, is usually named “employment double
dividend.” On the other hand, we have another group of contributions, most
from the United States (US), focusing upon the distortions of the tax system,
before and after an environmental tax. According to this approach, the second
gain results from the reduction of the negative impact of the tax system on the
economy: by reducing taxation on capital, income and other taxes, which have
a distortion effect on the economy, then the economy becomes more efficient
and competitive (Bosello et al. 1998; Alves and Roseta-Palma 2004).

Regarding the first dividend, there is no doubt about the concept, despite the
difficulty in knowing the exact values of the environmental gains from green
taxation. With regard to the second dividend, in addition to different interpretations
regarding the concept, there is also some controversy regarding the sign of this
dividend on the economy: if some authors argue that environmental taxation
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provides positive effects on the economy (e.g., Goulder 1995; Parry and Bento 2000;
Labandeira et al. 2004; Glomm et al. 2008; Stavickiene and Ciuleviciene 2014),
others consider the existence of a second dividend, but with a negative impact on the
economy (e.g., Bovemberg and Mooij 1994, 1995; Bohm 1996; Bosquet 2000;
Chiroleu-Assouline 2001).

4 The Case of Portugal

Before addressing some of the key environmental tax statistics in Portugal, it is
important to evaluate the degree of pollution in the country. To this end, we present
below a portrait of Portugal regarding GHG emissions, one of the main threats to the
Planet’s sustainability.

4.1 National GHG Inventory

The greenhouse effect is considerably influenced by human activity, mainly by the
use of fossil fuels, which increases the amount of carbon dioxide (CO,) in the
atmosphere. There are others harmful gases such as methane (CH4) and nitrous
oxide (N,0), which are mainly emitted by agricultural activities. The emission of
GHG is responsible for temperature rise, which leads to climate changes, affecting
severely life conditions on the planet. This is why reducing GHG emissions is
probably the most important global environmental challenge of the present genera-
tion (Castanheira et al. 2008).

According to the Portuguese National Inventory Report on Greenhouse Gases
(see APA 2019), in 2017, total Portuguese GHG emissions, without land use, land-
use change, and forestry (LULUCF), were estimated at about 70.7 million tonnes
Mt) CO,, representing an increase of 19.5% compared to 1990 levels and an
increase of 7.0% compared to the previous year, 2016.

The Portuguese GHG emissions over the last three decades reflect largely the
evolution of the national economy. During the 1990s, the unprecedented rise in
energy demand and mobility resulted in a steady increase of the emissions. Then, in
the early 2000s, the growth of emissions has been more moderate and started to
stagnate, mainly due to a large investment in RES and an increased efficiency in
energy use. Thereafter, in particular after 2005, the emissions registered a decrease
as a result of the later economic recession and, after a slight decline in 2016, total
emissions in 2017 increased significantly by 7.0% compared to the previous year,
which raise serious concerns (APA 2017, 2019).

Through a detailed sectoral analysis, we conclude that the energy sector, includ-
ing transport, remains the main responsible for GHG emissions, with 72.6% of total
national emissions in 2017. In this sector, energy production and transport are the
main polluters, accounting for around 29.5% and 24.3% of national emissions,
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Fig. 1 Sectoral GHG emissions in Portugal, 2017 (LULUCF excluded). Source: APA (2019)

respectively, reflecting the country’s high dependence on fossil fuels for electricity
generation and transports (Fig. 1). With considerable lower levels of pollution,
industrial processes and product use, agriculture and waste sectors have approximate
weights, representing 11.0%, 9.8%, and 6.6%, respectively. It is also important to
highlight the role of LULUCEF (land use, land-use change, and forests) sector, being
anet emitter or a carbon sink depending on the occurrence of forest fires in Portugal.
In 2017, this sector returned to being a net emitter, with a total of 7.2 MtCO,,,
representing 9% of the country’s total emissions as a consequence of the exceptional
and tragic year in terms of forest wildfires, associated to an exceptional dry year,
high temperatures and unusual strong winds, phenomenon that can be related to
climate change (APA 2017, 2019).

In 2016, the Portuguese government pledged to achieve carbon neutrality by
2050, through the adoption of a strategy of intense decarbonization of all sectors of
the national economy, in accordance with the Paris Agreement. This commitment
implies achieving a balance between GHG emissions and carbon sequestration,
which is only possible through substantial decreases in emissions and/or substantial
increases in carbon sinks are required. In this national strategy, all economic sectors,
with particular attention to the energy and transport, must reduce their emissions and
adopt more sustainable production methods (MATE 2019).

This is a path that can no longer be delayed and requires the participation and
action of all individuals, both producers and consumers, whose behavior must
change in favor of environmental protection and the survival of present and future
generations. Governments have a toolkit to promote and encourage individuals’
environmentally benign and sustainable behaviors.

Following, we deepen environmental taxation in Portugal, one of the most
effective tools in promoting a sustainable development.



Environmental Taxation in Portugal: A Contribution to Sustainability 377
4.2 Environmental Taxation in Portugal

In September 2014, a Commission for Environmental Tax Reform, appointed by the
Portuguese government, submitted a report containing a proposal designed to guide
Portugal to a triple dividend in the long run: (i) to protect the environment and to
reduce external energy dependence; (ii) to promote growth and employment; (iii) to
contribute to fiscal responsibility and to reduce external imbalances (CRFV 2014).
That same year, in 31 December 2014, the Portuguese parliament approved the Law
n.° 82-D/2014, the piece of legislation that implements key changes in the national
environmental tax norms regarding several issues such as energy and emissions,
transport, water, waste, land use, forests, and biodiversity (Diario da Republica
2014; MAOTE 2015).

The Green Tax Reform came into force on the first day of 2015, with the
introduction of a set of key green tax measures, including:

(i) Creation of a carbon tax on non-emissions trading scheme uses (non-EU-ETS),
with a rate indexed to the price of the carbon in the EU-ETS sector.
(i1) Incentives to electric mobility as well as increases of vehicle tax according to
CO, emissions.
(iii) Introduction of a tax on plastic bags by 8 cents/bag plus VAT.
(iv) Rebates for the replacement of end of life vehicles were reintroduced.
(v) Introduction of benefits for car sharing and bike sharing.

A few years after this reform, it is important to analyze and interpret some of the
main statistics on environmental taxation in Portugal.

In 2017, environmental tax revenues reached about 5 billion euros, which repre-
sents an increase of 4.8% over the previous year. This was the fifth consecutive year
with revenue increases for this type of tax, as shown in Fig. 2.

An analysis by tax category allows to observe that, in 2017, oil and energy taxes
represented 72.1% of total environmental tax revenues. Transport taxes (single road
tax and vehicles tax) accounted for 27.2%. Resources and pollution taxes, on the
other hand, had an insignificant expression in the structure of environmental taxes
(0.4% and 0.3%, respectively) (INE 2018). Figure 3 presents green taxes by category
in Portugal for the year of 2017.
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Fig. 2 Environmental tax revenues in Portugal, 2006-2017. Source: INE (2018)



378 S. Sousa

Resources taxes

0.4% Pollution taxes

0.3%
Vehicle tax
15.3%

Single road tax

11.9% L

Other energy taxes
2.8%

Taxes on oil and
energy products
69.3%

Fig. 3 Environmental tax categories in Portugal, in 2017. Source: INE (2018)

0 IIIIlII

EL SI DK LV HR NL IT FI CY EE BG MT PL PT HUUE28AT UK FR BE SE CZ RO LT ES DE SK IE

w

i

Fig. 4 Environmental tax revenues in % of GDP, 2017. Source: Eurostat (2019)

11
10

9
8
7
6
5
4
3
2
1
0

LV EL SI HR BG EE CY NL MT DK IT PL RO IE PT UK FI HU LT UE28CZ AT ES SK BE FR SE DE
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tions. Source: Eurostat (2019)

In comparison with the other EU countries, in 2017, the share of environmental
tax revenues in the national Gross Domestic Product (GDP) amounted to 2.59%, a
value slightly above the EU-28 average of 2.40% (EC 2019; Eurostat 2019). Figure 4
presents the share of environmental tax revenues in the GDP of each EU-28 Member
State.

In the same year, environmental taxation in Portugal contributed 7.02% of total
revenues from taxes and social security contributions. Although this figure is above
the Community average (5.86%), we consider that there is still some scope for, for
example, transferring labor taxes to environmental taxes (EC 2019; Eurostat 2019).
Figure 5 shows the importance of environmental tax revenues in total tax revenues
and social security contributions in EU-28.
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5 Conclusion and Discussion

Since at least the 1980s, the world has been well aware of the seriousness of
environmental problems, namely the high level of GHG emissions, responsible for
considerable negative impacts on human health and endangering the survival of both
present and future generations. These environmental concerns have been at the
center of intense debates in EU institutions, which, over the past decades, have
been strongly committed to finding efficient strategies to combat pollution and
change individuals’ behaviors.

As an EU State Member, Portugal ratified the Paris Climate Agreement in 2016
and pledged to achieve neutrality of its emissions by the end of 2050, outlining a
strategy to promote an intense decarbonization of the national economy. Focused in
reducing the national carbon footprint, over the last years the Portuguese govern-
ment has been adopting and reforming some important public policies, namely
environmental taxation—a key tool in the promotion of the country’s sustainable
development, representing a crucial link between environmental protection and
economic development.

Published in 31 December 2014, the Green Tax Reform in Portugal implemented
key changes in national environmental tax norms regarding several issues such as
energy and emissions, transport, water, waste, land use, forests, and biodiversity.
These changes were decisive for the consolidation of the national environmental
protection strategy and promotion of the country’s sustainable development.

The analysis of some environmental statics reveals that: in the last 5 years,
environmental tax revenues have consecutively been increasing, reaching 5 billion
euros in 2017; the majority of these taxes are collected on oil and energy products
(72.1%); the environmental tax revenues represent 2.59% of the national GDP, a
value above the EU-28 average (2.40%); the environmental taxation represents
7.02% of total revenues from taxes and social security contributions represent a
value above the EU-28 average (5.86%). Although national values are above the
EU-28 averages, there is still some scope for transferring labor taxes to environmen-
tal taxes.

The final aim of this research study is to provide policy makers with more
information on environmental taxation in Portugal, allowing them to consolidate a
more efficient strategy for the country regarding the promotion of environmental
protection and sustainable development.
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