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ABSTRACT

For many decades now, electricity has become an indispensable source of energy for the
functioning of economic activity. Therefore, it is only natural to wonder what the consequences
of the high prices of electricity due to the tax burden will be. The aim of this investigation is
precisely to evaluate the impact of the tax burden on electricity at two major levels: Foreign
Direct Investment (FDI) and Income Inequality (measured by the GINI coefficient).
Information from the 28 member states of the European Union (EU) is used for this purpose,
and data was collected from 2007 to 2017. At the methodological level, we used a model of
simultaneous interdependent equations and the Generalized Method of Moments (GMM). The
results are in line with other studies in the literature on this subject, highlighting the fact that
the higher the tax burden on electricity, the lower the FDI uptake and the higher the level of
income inequality. In the relationship between FDI and income inequality, there is a “virtuous
circle” because lower income inequality attracts FDI while FDI uptake, in turn, decreases the
GINI coefficient. From an environmental point of view, it is found that taxation on pollution
leads to a reduction in inequality and when its interaction with electricity taxes is analysed it

has a beneficial effect by reducing the unfavourable impact caused by electricity taxes.

Keywords: Electricity taxes; FDI; GINI coefficient; Environmental Taxation; GMM.
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1. INTRODUCTION

Fiscal policy is one of the most important competitiveness instruments of countries within
the European Union (EU) and the Eurozone, as it is the only major policy over which individual
governments retained control after adopting the single currency. In turn, energy, and in
particular electrical energy, is a powerful basis across all economic activity and all
infrastructure. In other words, nowadays, families, industries, commerce and services use, in an
indispensable and almost irreplaceable way, electricity to perform their functions as economic
agents. In addition, and as explained below, a large component of the final price of electricity

is made up of fees and taxes.

The fact that the topic of this investigation is under heated discussion today is the main
reason for choosing it. For example, the reduction of the VAT rate on electricity is one of the
measures discussed in national budgets, seemingly aiming to find a combined solution between
reduction of the tariff deficit! and a reduction in the VAT rate charged on the contracted power,

in addition to a tax on renewable energy.

In addition, this is a topic that has always raised questions, discussions and some doubts
and concerns, not only because of its impact on public accounts, but also because of its impact
on the economic activity as a whole. As might be expected, the higher the tax burden on
electricity, the higher the tax revenue, as the substitution effect with other energy sources will
be difficult to verify, especially at the corporate level. However, the unfavourable effects that
they encounter are not to be underestimated by the impact they have on society, especially on
economic and social justice grounds. In this context, two aspects should be highlighted: energy
expenses supported by companies and inequality in household income. The combined analysis
of these two questions will be the guiding thread of this study. Companies react to the increasing
cost of energy caused by electricity taxes on electricity by changing their supply and prices and
their investment plans. This is a relevant determinant, among others, of the international
players’ decision at the investment level to carry out within a country. Families, depending on
their revenue levels, can suffer additional difficulties, this being the case especially for low
revenue families, thus increasing inequality in society, in consequence of the increased prices
of electricity due to the taxes on electricity. In this research we take account of these

relationships between electricity taxes over foreign direct investment and inequality.

! The tariff deficit is nothing more than the result of a political decision not to allow electricity prices to reflect
their costs in one year, limiting price increases to an arbitrary administrative ceiling and forcing future consumers
to pay with interest what is consumed this year.



A percentage (59%) of European companies indicate energy costs as one of the main
obstacles to investment, according to a study® carried out by the European Investment Bank
(EIB) in 2018. It should also be noted that, according to the same study, energy costs hinder
investment more than the tax burden supported by companies. In this research, it is possible to
draw conclusions about two variables reflecting the effect of electricity taxes, which increase

the cost of electric energy and corporate income tax revenue.

The price of electricity can be an important factor of competitiveness, mainly for
enterprises that depend heavily on electricity in their production processes. High electricity
prices can drive major losses on competitivity when comparing to more developed countries,
with higher wages but also with higher investment in infrastructure and lower electricity prices.
The reduction in energy costs would be advantageous for the companies, namely in countries

with low productivity levels, and can be a factor of attraction for international investment.

In other words, the fact that the tax burden on electricity is high may increase the financial
burden on companies, and the consequences of such a situation can be observed from various
perspectives. In addition to increasing the tax burden borne by companies operating in the
country and being able to condition, for example, their expansion and development, this may
also divert FDI to other destinations where companies are better off, understood in this context
as having overall lower electricity and energy costs. Thus, with the high tax burden on
electricity, and given the relative importance given to this issue by investors, countries may be
shifting important investments away from the economy, either by not capturing or relocating
already established companies in the country to other regions. From any perspective, the

competitiveness of the economy will in some way be at stake.

The analysis of the question of inequality in household income is important and central to
the study because it extends the scope of analysis to industrial consumers as well as domestic

consumers®. This will make it more likely to draw more inclusive and complete conclusions

2 “Buropean Investment Bank Investment Report 2018/2019: Retooling Europe’s Economy”.

® When domestic consumers are mentioned, they are not necessarily families. This may, for example, be a
commercial establishment whose contracted power and its electricity consumption do not fit into the industrial
consumption bands. This can be a limitation in the analysis by placing households and some businesses at the same
level and with data interpretation not fully decomposed and separated.
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about the impacts of the tax burden on electricity in various dimensions of the economy. Thus,
as far as domestic consumers are concerned, it should be borne in mind that, since electricity is
considered a basic necessity, the portion of the household budget earmarked for the payment of
this good will be higher in the lower household budgets. Thus, distributional concerns are
warranted, since if the tax component of the price of electricity is high, it will be the lower-

income households who will feel this impact most strongly.

Another issue that is closely linked to the theme under study, by uniting the concepts of
energy cost and inequality, is the issue of energy poverty. Taking an European study* that
assessed the ability of households to keep their homes at comfortable temperatures and pay
energy bills, it was found that there are about 41 million households in the 28 EU countries that
cannot be heated in winter and 91 million that cannot be refreshed in the summer. Given these
figures, three Eastern European countries (Slovenia, Hungary and Bulgaria) attain high levels
of energy poverty, which seems to be the result of the low income earned by the majority of the
population, poor energy efficiency, buildings and equipment used are inefficient. At the
opposite extreme, Sweden, Finland, Denmark and Austria are the countries with the least energy

poverty values.

Thus, given the high energy costs for households, they eventually deprive themselves or
substantially reduce their energy consumption. This places families in the most vulnerable
socio-economic conditions at risk, since when it is not possible to maintain a comfortable
temperature in their homes, health concerns such as breathing problems may arise or worsen.
The study even goes so far as to say that the lack of thermal comfort "is related to 40% of the
excess deaths that occur during the winter", more recurrent in countries with less housing
conditions. However, the problem seems to be more widespread as it also occurs in summer
because, due to climate change, "as higher temperatures are expected to be more frequent, the
scale of the EU population affected by energy poverty in summer is expected to increase

dramatically."

Overall, there are 17 countries with significant levels of energy poverty and in the EU the
energy bill increased by 33% between 2000 and 2014, says the ZERO association citing figures
from the European Commission, with households from some EU countries spending a full

salary just to meet energy costs.

4 This study, which used data from Eurostat, was carried out by the Network of Environmental Organizations:
Coalition for the Right to Energy, where the Portuguese organization ZERO (Sustainable Terrestrial System
Association) is inserted.



To better understand the relevance of this issue, it should be noted that energy poverty
remains a major barrier to economic development, particularly in sub-Saharan Africa and much
of Asia (Bazilian et al., 2014). However, as it turned out, this is not a problem confined only to

the most disadvantaged regions of the globe.

Regarding electricity price decomposition, and in order to standardize this issue at EU
level, it should be noted that Eurostat periodically publishes this information according to two
components: Energy and Networks; and Fees and Taxes. Considering the 28 countries of EU,
the electricity prices for domestic consumers vary from the basic level (minimum is
approximately 10 cents’kWh for Bulgaria) to the triple (Denmark) and, for industrial
consumers, they vary from the basic level (minimum of 8 cents/kWh for Sweden) to the double
(Germany). The information published by Eurostat highlights the importance of fees and taxes
in determining final prices. For domestic consumers, Denmark and Germany have the greatest

tax burden (fees and taxes) in the EU-28 (graphs in Annex 1).

In terms of purchasing power parity, the highest prices are paid in Germany, Spain and
Portugal, while on the opposite end of the spectrum, Finland, Luxembourg and the Netherlands

were the countries in which the electricity bill weighed the least on families.

It should also be noted that the indicated percentages (reproduced from the ERSE
information summary for the 1st semester 2018) are higher than those verified in the 2nd

semester of 2017, which seems to indicate an increase in the tax burden on electricity.

In the study by Pereira, A.M. and Pereira, R.M. (2018), a permanent increase in the legal
rate of VAT on electricity from 6% to 23% has positive budgetary and environmental effects
but unfavourable economic and distributive effects. It will be the negative consequences at these
last two levels that are intended to be studied in this research by analysing the impact of the tax

burden on electricity on FDI and on household income inequality.

According to the authors Oueslati, W. et al. (2017) there is a positive, albeit modest and
verifiable under specific criteria, relationship between the shares of energy tax revenues in GDP
and the GINI coefficient (measure adopted for income inequality). That is, the focus of this
article is on issues of equity and social justice, and their relationship to the tax burden on energy.
Thus, in view of this study, we intend to narrow the scope of the analysis by focusing on

electricity rather than energy as a whole, given its undeniable relevance to economic activity.



In summary, this paper aims to analyse the impact of the tax burden on electricity on both
FDI and household income inequality for the EU-28 countries using panel data (2007-2017).
Two central research hypotheses are proposed, which are further explained below. In addition,
the impact of FDI on inequality is also analysed, and vice versa, as well as the influence of an

environmental variable on income inequality.

There are key factors that differentiate this study from existing ones: specific data is used
for electricity rather than energy as a whole; a simultaneous relationship is proposed between
FDI and the GINI inequality measure, including the analysis of environmental issues, in order

to increase the scope of the research findings.

As for the methodology used, the analysis is not only country cross-section (for the 28
countries of EU-28), but also time-series, repeating for each country 11 years of observations
(panel data analysis), with the objective to make the research more robust and complete,
attending to the diversified nature of the data. Sources of information are Eurostat, OECD,
European Commission, UNESCO and World Bank databases. In order to test the two research
hypotheses, we use the estimation of each of the two econometric equations by the Generalized
Moments Method (GMM) by replying to the endogeneity problem and correcting the issue of
heteroscedasticity due to the economic and dimension differences of the cross-section units (the

28 countries).

Regarding the main results achieved, these confirmed that there is an unfavourable impact of
the electricity tax burden on FDI and inequality, that is, the higher the tax levied on electricity,
the lower the FDI that is captured and the higher the GINI coefficient.

In relation to the structure of the work, it is divided into 4 main sections: literature review and
definition of research hypotheses, description of the methodology applied in research,
enumeration of the results obtained and, finally, presentation of the conclusions reached with

the investigation.



2. LITERATURE REVIEW AND DEFINITION OF RESEARCH HYPOTHESES

Issues of electricity price and its breakdown, analysis of the impacts of the tax burden on
electricity at macroeconomic and FDI level, as well as impacts at distributive level will be
addressed. Subsequently, and in order to make this simultaneous analysis coherent, the
relationship between FDI and Income Inequality will be investigated. Finally, some relevant

conclusions on environmental taxation and “green electricity” are presented.
Y

2.1. Electricity as a source of energy

First of all, it is worth mentioning why this research focuses on electricity and not on
another energy source or even energy as a whole. Other sources of energy, such as coal, are
often used in the production of electricity itself, although it is increasingly coming from

renewable energy sources such as wind, water or solar energy.

In fact, the importance of electricity for society is not something recent and among the
forms of energy consumed by humanity, it has become one of the most important, because,

from it, changes have occurred in various dimensions of society.

Discovered in the early nineteenth century, its large-scale consumption was possible only
in the last decades of that same century, and its expansion is related to the development of the
so-called industrial capitalism. Thus, electricity becomes essential in the process of
modernization of society by boosting industrialization and reflecting on the culture itself. There
is no question regarding its benefits, amenities and its frequent presence in the daily lives of
people, ranging all the way from lighting to the use of various electronic devices such as
computers, heating, transport, industrial machines, among many others. Thus, it can even be
said that it is a good® across all economic activity and agents. Consequently, electricity is even

considered a basic human right because of its strong impact on individuals’ quality of life.

However, the issue is no longer simple and linear as one considers all the factors that
intervene in the power generation process until it is available for consumption. It should be

mentioned that the production and distribution operations of electricity accumulate in a highly

> Electricity is classified as a corporeal good according to Article 3 (2) of the VAT Code.
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complex process, involving expenses that must integrate the calculation of tariffs, even if
carried out outside the concession area and by agents other than the direct service provider

whereas the overall cost will be supported by final consumers (Schumann and Kroetz, 2008).

In addition, energy, including electricity, is the main driver of a country's economic and
social growth, as it is vital for maintaining and developing a modern economy and society
(Acharjee, 2013). Thus, non-access to energy is an obstacle to economic development, as there
is a strong correlation between GDP and access to energy, the latter being a consequence of
economic growth and a fair redistribution of wealth by the population (Khennas, 2012). Some
authors even argue that the relationship between energy consumption and the human

development index is greater than the relationship between energy consumption and GDP.

When analysing Nigeria's electricity supply system, it was found that its malfunctioning
has serious economic consequences for the country, in particular in terms of economic
development and the attractiveness of FDI that boosts the economy, not forgetting the

undeniable threat to the welfare and safety of the population (Dada, 2014).

Energy is one of the main factors for economic growth and development (Shahbaza, M. et
al. 2017). Earlier, authors such as Jamasb (2006) had stated that a successful electricity reform
could improve efficiency, lead to lower prices and achieve better quality of service. The  next

section intends to give some insights on the price of electricity.

2.2. The price of electricity and its decomposition

Turning to the analysis of electricity prices, it should be noted that they vary from country
to country, as they depend largely on state-specific taxes, their geopolitical condition, the cost

of environmental protection and variations in energy demand and supply (Soares, 2016).

In the analysis of the decomposition of electricity prices, the level and structure of
electricity prices should be considered as a potential energy policy tool to improve energy
efficiency (Verbic, M. et al. (2017)). The relationship between electricity price and energy
intensity® is relevant for European economies, not only because it is an important indicator of

sustainable development but also because it contains relevant information on electricity price

® Energy intensity is defined as the ratio of domestic energy consumption to GDP. Thus, if an economy uses less
energy per unit of GDP, it is considered more energy efficient.

9



decomposition. In the present study, this breakdown is presented for households in the EU (with

Norway added) [Fig. 1].

These prices, which include taxes and duties, were stable until 2003, when they began to
increase with the introduction of greenhouse gas emission allowances and other environmental
charges. Thus, while rates and taxes represented on average 15% of the kWh price in 1991, this

figure amounted to 32% at the end of 2011 (Cruciani, 2011).

It should be noted that the relative share of taxes in 2015 averaged 28.5%, with the lowest
levels found in Malta (5%) and Lithuania (13%), while the highest in Portugal (50%), Germany
(52%), and Denmark (69%) [Fig. 1]. Applying the purchasing power parity standard, the price
of electricity is highest in Poland, Cyprus and Portugal, and lowest in the United Kingdom,

Slovenia and Spain.

Fig.1: Electricity prices for residential consumers in the EU-28 and Norway in 2015,
in cents per kWh

15
Electricity prices, eurocent per kWh

W Without taxes and levies Taxes EMVAT
Source: Reproduced from Verbic, M. et al. (2017), p. 61.

Note: Data represent the second half of 2015 for average annual residential consumption between 2500 and
5000 kWh.

Following this analysis of electricity prices and their breakdown, it is appropriate to focus
further on the findings of a study by Filipovic, S., et al. (2015), whose objective is to analyse
energy intensity in the EU-28 between 1990 and 2012 and to study the determinants with a

relevant impact on it. In it, the authors state that energy prices, energy taxes and GDP per capita



have a negative impact on energy intensity, while growth in gross domestic consumption and

final energy consumption per capita positively affect this variable.

Given the price structure of electricity, which proved to be the most important factor under
study, it was found that consumers pay the lowest tax contribution in the United Kingdom,
where a relatively low VAT rate is applied to the basic price, without other taxes. By contrast,
Denmark charges the highest taxes, where more than half of the final price corresponds to
environmental taxes. It should also be noted that Denmark has a comprehensive environmental
tax system and is the country with the highest implicit energy tax rate in the EU-28 (i.e. energy

tax revenue for final energy consumption).

This study found a high weight of fees and taxes on the final energy price, proving once
again that taxation has been one of the main drivers of rising energy prices for households in
recent years in countries such as Denmark, which at the same time had a low level of energy

intensity.

Total energy tax receipts are highest in Slovenia, Bulgaria and Estonia. However, this is

not due to high tax rates, but rather to high levels of final energy consumption.

In the second half of last year 2018, the highest prices for every 100 kWh of electricity
were observed in Denmark (31.2 euros), Germany (30 euros), Belgium (29.4 euros), Ireland
(25.4 euros), Spain (24.8 euros) and Portugal (22.9). The countries with the lowest price are
Bulgaria (10.1 euros), Lithuania (11 euros) and Hungary (11.2 euros). On average in the EU,
electricity prices are around 21.1 euros. However, Portugal leads the ranking of the price of
electricity when measured in terms of purchasing power parity. As for the tax burden, it is found
that the rates and taxes represent 64% of the electricity bill in Denmark, Portugal 55% and
Germany 54%. By contrast, in Malta this share represents only 6% of the final price of

electricity.

2.3. Impacts of the tax burden on electricity

This section will focus on the main findings regarding the impacts that the tax burden on
electricity has on two major variables in the economy: FDI and Income Inequality. The issue
of the increase in the VAT rate on electricity, namely at the peak of the economic and financial

crisis, is analysed below.
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2.3.1. Macroeconomic and FDI impacts

At the macroeconomic level, issues addressing productivity, competitiveness and

investment will be addressed, as well as FDI.

Starting with the analysis of the macroeconomic consequences of the energy tax burden on
productivity, we highlight the effect of changes in energy tax (and price) on Total Factor
Productivity (TFP) and net trade at industrial level. In this context, it was found that the negative
marginal effect of higher energy taxes on TFP and net trade is significantly reduced for
industries with stronger human capital and even turns into a positive overall effect in certain
cases. This suggests that human capital is an important determinant of the ability to mitigate

the negative impacts of energy taxes (Gonseth et al. 2015).

Another study, based on data from Indian companies, analyses the effect of electricity
prices on the type of industry in which companies choose to operate and their implications for
productivity growth (Abeberese, 2017). Although the results of this study contribute mainly to
the literature on productivity growth in developing countries, it is worth highlighting its relevant
conclusions. This author proved that, in his sample, and in response to an exogenous increase
in the price of electricity, companies switch to less electricity-intensive production processes
within narrowly defined industries, reduce their machine intensity and have lower production
growth rates and lower productivity. Taken together, these results suggest that high electricity
prices make companies operate in low-intensity industries, leaving aside the opportunities for
increased productivity available in more electricity-intensive and possibly more technologically
advanced industries. In this way, restrictions placed on rising electricity prices may limit a
country's growth. In addition, while most of the literature on infrastructure constraints in
developing countries has focused on the availability of infrastructure itself, this article
emphasizes the importance of considering its accessibility as well. That is, even with the
provision of infrastructure, in this case electricity, its high price (i.e. the restriction of
infrastructure) can instigate combat strategies that have negative consequences, such as the fact
that it can affect the productivity of the company. This is because companies can use less

efficient production processes in an attempt to become less dependent on this infrastructure.

Turning to the issue of competitiveness, and using data from Indonesia, it has been shown
that energy prices have a small but statistically significant long-term adverse effect on
competitiveness (Rentschler and Kornejew, 2017). In addition, these authors demonstrate that

companies have the ability to respond to higher energy prices by adjusting the energy mix used,
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i.e. replacing certain more expensive energy goods with cheaper ones, increasing energy
efficiency and passing costs on to end users. However, these response measures are not

sufficient to fully mitigate the adverse effect of high energy prices on companies.

Also, in this context, it is proved that energy taxes in Tianjin (China) may slightly improve
GDP, but have an adverse impact on the energy sector due to the rise in energy prices. Thus,
the scale of production will be reduced and capital and labour resources will be transferred to

low emission and energy consuming sectors (Wang B. et al. 2018).

Now highlighting the investment impact of the tax burden on electricity, it appears that
rising energy prices have a negative effect on the investment of a large panel of industrial
companies in India between 1993 and 2013 (Sadath and Acharya, 2015). This effect is
transmitted to the company's investment through demand and supply factors, also depending
on factors such as the energy intensity of production. The results also showed that the sales
growth-investment ratio becomes weaker in the face of rising energy prices, which may be
justified by the more cautious investment approaches adopted by companies. Thus, it seems
necessary for policy makers to develop a comprehensive energy policy that guarantees the

continued supply of affordable energy to industrial companies.

Next, the topic of the impact of the tax burden on electricity on FDI will be deepened, as it

is, along with the issue of income inequality, a key aspect of this research.

Focusing now on the FDI theme, and according to UNCTAD (2014)7, FDI is defined as an
investment by a company resident in a particular country (called a parent) with long-term
control and interest in a company resident in a country other than its own (called a subsidiary).
This investment is reflected in an initial transaction involvement between the two companies
but also encompasses all subsequent transactions between the two. Thus, FDI is considered
when the investor resident in another economy holds at least 10% of the common shares or
voting power. FDI inflows and outflows concern the capital that is directly or indirectly
provided by a foreign investor to the subsidiary in a third country and the capital that a company
from one country receives from the investing company, respectively. According to the same
source, FDI involves three components: equity participation in a company in a country other
than that of the investing company, reinvestment of profits in those companies and intra-

company financing of the same group.

7 UNCTAD-United Nations Conference on Trade and Development.
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Moreover, it has been found over the past decade that interaction between countries has
been strengthened by FDI flows (Leitdo and Faustino, 2010) and that FDI has been seen as an
escape from stagnation, in the case of developed economies, and poverty, in the case of

developing economies (Brooks et al., 2010).

Having described the concept of FDI and its current importance, and moving on to its more
concrete analysis, it is observed that many authors reflected on the impact of the tax burden on

its attraction. However, the conclusions obtained are not unanimous.

Authors such as Blonigen (2005) dispute the more intuitive hypothesis that an increased
tax burden will necessarily have a negative impact on FDI attraction. The author states that the
subject is quite complex and therefore the effects of fiscal policy on FDI vary substantially
depending on the different types of rates or different tax treatment that may occur in the issuing

and receiving country of FDI.

Taking a more moderate position, authors such as Simmons (2000) and Hristu-Varsakelis
et al. (2011) consider that the tax burden is not the most relevant component in companies'
decision making regarding the location of FDI, although they identify a statistically significant

relationship between the two variables.

On the other hand, authors such as De Mooij and Ederveen (2003), Desai et al. (2004) and
Go6ndor and Nistor (2012) consider fiscal policy to be the factor, or one of the most relevant
factors, in the decision-making process of companies regarding the location of FDI. In this
sense, and taking into account the considerations of these last authors, we intend to analyse in

this study the impact that the tax burden on electricity has on FDI location decisions.

In this context, there is also an important study that finds that US FDI is sensitive not only
to direct income taxation, but also to indirect taxes, thus opening doors to a more inclusive
definition of tax competition (Desai and Hines, 2001). In other words, there is scope for energy
taxes, and in particular electricity taxes, to influence FDI location decisions, while not
forgetting that others may have more weight such as income tax, dividends, among others.
Several investigations also prove that both direct and indirect taxes have a very pronounced

impact on the location of investments by multinational companies (Desay, Foley and Hines
(2003, 2004)).

It is these same multinationals that play an important role, even more noticeable in
developing countries, by introducing new technologies that in the long run benefit all workers,

even those with lower skills who are involved in learning and adapting to new technologies.
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That is, FDI flows are considered beneficial as they can theoretically contribute to the

improvement of production processes.

Considering other explicative determinants, FDI is statistically negatively related to the
corporate income tax rate and the cost of labour and, positively related to GDP per capita and

the degree of openness of the economy (Pereira, Manuel J.R.C. (2010)).

In this context, we can look at the study by Costa-campi, M. T. et al. (2018) which, by
analysing the effect of energy market integration (EMI) on FDI, concluded that its application
signals institutional credibility and alleviates energy costs in an external market by encouraging
FDL. This is because an EMI reduces energy uncertainty and price volatility as well as signalling
stronger and more reliable institutions. Accordingly, FDI can increase both inside and outside
the EMI area through two channels, either by converging energy prices or reducing price

dispersion.

In the above study, the integration of the Iberian Electricity Market (MIBEL) in 2007 was
used to empirically quantify the effect of the EMI on FDI, and the results showed that the
integration of the electricity market in Portugal and Spain increased both the amount of FDI
participants and the number of foreign projects. The study also concluded that the increase in
FDI was mainly due to the reduction in price dispersion. However, the signal of institutional
credibility sent by MIBEL had a greater influence than expected by the real price reduction. In
addition, there was also a positive increase in FDI from neighbouring countries (such as

France), although of smaller magnitude.

However, despite these positive results, the implementation of an integrated market for
electricity and natural gas still seems to be far away, something that has been subject of
negotiation and discussion in Europe since the early 1980s. Despite this lag or apparent failure
of implementation, energy policy has become one of the EU's key policies, given the common
energy goals and concerns of all its Member States® . Of particular note are the scarcity of some
raw materials, high energy prices, ecological problems and strong economic dependence on oil

and natural gas of producing countries.

It is also relevant to add that FDI generally has a positive relationship with economic

growth as it enables knowledge of the economy to be increased through the acquisition and

8 It was in this sense that, when ratifying the Lisbon Treaty in 2007, it was decided to strengthen the powers of the
European Commission on European Energy Policy.
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diffusion of capacities and the introduction of new management practices at the organizational
level (Li and Liu, 2005). Thus, it can be argued that FDI is considered an important determinant

of a country's economic growth (Tsai, 1995; Seyoum et al. 2015).

2.3.2. The tax burden on electricity and their effect on income distribution

According to OECD (2011), income inequality reflects the way resources are distributed
across society, with the GINI index being the most commonly used indicator in its
measurement, which can be calculated for gross income (before taxes and subsidies), net
income (after tax and transfers) and through the analysis of spending by consumption. The basis
of analysis may still be by individuals or households. This indicator then compares the
accumulated proportions of income received, assuming 0 when there is perfect income equality
and 1 when there is complete inequality, thus synthesizing the asymmetry of income inequality
into a single value. Thus, as the index increases, the inequality in income distribution in a given

country increases. For more details see the information in Annex 2.

However, there are other indicators for measuring income inequality beyond the GINI
coefficient. The Theil Index, the decile dispersion ratio and the direct measure ratios, such as

dividing the total income share by the income share of the poorest, are also listed.

Moving now beyond the definition of the concept, it can be said that the most common
explanatory factor for income inequality between countries is economic growth. According to
the Kuznets curve (1955) and the inverted U hypothesis, inequality grows at a first stage, and
after reaching a certain point decreases, revealing an inverse relationship between economic

growth, measured by GDP per capita, and inequality.

However, this relationship between economic growth and inequality has not been strongly
supported by the empirical results that test the inverted U hypothesis. While authors such as
Dreher and Gaston (2006), Tayebi and Ohadi (2009) have not verified Kuznets's hypothesis,
others such as Faustino and Vali (2011) and Majeed and Macdonald (2010) present evidence

of their existence. This is due to the different methodologies applied.

Now refocusing on one of the key issues of this study which are distributional effects, it is
noteworthy that the heterogeneity of households, especially with regard to income and
expenditure patterns, may suggest that equity concerns really justify reducing tax rates for

goods and services that make up a larger share of low-income household budgets (Sorensen,
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2007). Thus, many countries apply reduced rates to basic needs such as food, heating and

electricity, taking into account distributive objectives (Borselli et al. 2012).

By studying the macroeconomic relationship between energy taxes and income
inequalities, it can be seen that the application of energy taxes is often hampered by
distributional concerns. However, their importance as tools for increasing economic efficiency,
achieving environmental objectives and increasing public revenues, will not be overlooked.
That is, energy taxes can effectively induce households and businesses to take into account the

environmental externalities of energy transformation and use (Oueslati, W. et al. 2017).

In this regard, it should also be noted that the relationship in question is studied if there are
no mechanisms for transferring the tax burden from labour and corporate profits to
environmentally harmful activities, as well as where these tax reforms exist (the so-called
ETR's®).

It was then found in the study by Oueslati W. et al. (2017) that, for a panel of 34 OECD
countries between 1995 and 2011, in the absence of such mechanisms of “recycling” tax
revenue, there is a positive, albeit modest, relationship between the share of energy tax revenues
in GDP and the GINI coefficient. This coefficient was the variable adopted by the authors to
measure income inequality and will also be one of the variables used in the methodology of the
present work. It should also be noted that, based on the previous description of the concept, the
GINI coefficient to be used was calculated for the equivalent (net) disposable income, based on
households. In contrast, where these mechanisms have been implemented, there is a relatively
stronger inverse impact between the share of energy tax revenues in GDP and income
inequality. This implies that these mechanisms induced a transfer of income from higher to

lower income groups, which led to a decrease in inequality.

Also, in this regard, and when formulating a policy, Vandyck and Regemorter (2014) note
that, when additional tax revenue from energy is used to increase social transfers to households,
reform is beneficial for low-income groups, notwithstanding the decrease in production levels
in all regions of Belgium (country studied by these authors in this area). However, when energy
tax revenue is used to reduce direct labour taxes, tax change is slightly regressive, with national
GDP being only slightly affected, but regional production levels diverging. Since it was not
concluded by the progressive effects of the measure, it appears that this conclusion somewhat

contradicts the findings of Oueslati, W, et al. (2017).

% Environmental Tax Reforms.
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In addition, energy taxes can influence income inequality through various channels that
affect household income sources (Fullerton and Heutel, 2007; Mieszkowski, 1969). This is
because energy taxes change the relative prices of final consumer goods and factors of
production. This change in relative prices will, in turn, induce changes in the demand for goods
and services and in the production patterns of firms, bringing the labour market to a new
equilibrium, where wage levels and their distribution will probably differ from that observed
before the introduction / increase of these taxes. The direction of this change is, however,
difficult to predict as it depends on various factors such as the elasticity of demand and supply
for different goods and the marginal rate of substitution between different factors of production

(Oueslati, W. et al. 2017).

Energy taxes may also result in increased unemployment in the affected industries, possibly
accompanied by an industry-specific loss of human capital. At the same time, investments and
job creation in less environmentally harmful economic activities are also triggered. Thus, and
through these channels, energy taxes affect the distribution of labour and capital income and

consequently inequalities in income sources (Oueslati, W. et al. 2017).

It should also be noted in the aforementioned study that one of the countries where
inequality in disposable income increased most during the period analysed was Denmark
(19.8%), which corroborates what was found by Verbic, M. et al. (2017), already mentioned in
this literature review- both studies point to the fact that this is one of the countries where the

relative share of taxes in the price of electricity is the highest.

Another aspect that the literature suggests is that the distributional effects of energy tax
rates may vary significantly depending on the product to be taxed (Ekins et al., 2011; Flues and
Thomas, 2015; Speck, 1999; Wier et al., 2005). In particular, this literature suggests that taxes
on transport fuels are mainly proportional or progressive, while taxes on electricity or heating

may be regressive.

2.3.3. The increase in the VAT rate on electricity

It is pertinent to present some conclusions from a study by Pereira, AM and Pereira, RM
(2018) whose objective was to evaluate the possible impacts of a measure taken by the
Portuguese Government in 2011. This measure consisted of increasing VAT on electricity from
6% to 23% as a way of generating additional revenues required by the austerity policy in the

context of external financial assistance.

18



A particularity of this study is that the time period of analysis comprises the years 2005-
2014, and the model is designed to replicate a stylized steady state of the economy as defined
by the trends and information contained in the dataset. Long-term results (up to 2050) are thus

focused.

The main conclusions obtained by the authors of the referred investigation can be

integrated into four main levels:

e At budgetary level there is a net increase in long-term tax revenues and a decrease in
public debt;

e At the economic level there is a rise in the Consumer Price Index (CPI), which has a
negative effect on overall economic unemployment: a long-term fall in GDP and
employment as a result of decreases in private consumption and investment.
Improvements in the long-term trade deficit are also noted.

e At the distributive level, purchasing power is lost by all households, as a result of higher
prices and lower income after tax. But this loss of welfare for families is heterogeneous,
that is, it depends on the consumption patterns for each income level and so the effects
are most felt by the lower income families. This is because electricity costs are
decreasing with income, so there is a regressive price effect that more than compensates
for the effect of income progressivity. The observation of such conclusions in terms of
distributive effects leads to a need for further study of this issue, thus being one of the
motivations for carrying out the present investigation.

e In terms of energy and environment, there is a reduction in energy demand by
households and the productive sector, with this drop being more pronounced for
electricity. An insignificant reduction in long-term carbon dioxide emissions is also
expected, which is not better because households replace electricity with other more
polluting energy sources. Moreover, part of this favourable effect derives from the
reduction in the level of production due to the weaker economic activity induced by the
increase in the VAT rate on electricity. That said, it does not seem to be a viable

environmental policy solution.

In sum, the study concludes that a permanent increase in the electricity tax burden, in this
case via an increase in the legal rate of VAT on electricity from 6% to 23%, has positive

budgetary and environmental effects, but unfavourable economic and distributive effects.
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An intriguing issue in this context is the fact that there are three countries in the EU with
low electricity tax rates and at the same time subject to Excessive Deficit Procedures and
therefore under strong pressure to increase tax revenues. They are France, Greece and the
United Kingdom. This is a question that certainly has political, economic and social aspects,
but it leaves virtually no one indifferent, whether industrial or domestic consumer, given the
weight that taxes have on electricity in Portugal. It thus seems to be an additional incentive for
the study of this subject, although its understanding is complex given the various spheres of

society, namely politics, present in such situations.

Based on the issue of the most recent economic crisis, indirectly addressed in the above

study, its relationship with FDI and income inequality should also be highlighted.

Taking into account the analysis suggested by the relationship between FDI and the most
recent economic and financial crisis in the EU, it can be said that there has been a favourable
evolution of economic growth worldwide in recent decades, as a result of a significant
contribution from FDI. However, the aforementioned crisis affected both the world economy,
noticeably from 2008, as well as the sustainability and FDI carried out by multinational
companies (Filippov and Kalotay, 2009). Developed countries were more affected by the crisis
than developing countries, as they experienced a sharper fall in FDI inflows. In Portugal, FDI

decreased significantly in the post-global economic crisis period (Soares, 2012).

It can also be said that most of the investments received in Portugal come from EU countries
such as Luxembourg, and that there are some economic variables that explain part of FDI, in
particular the size of the market, openness to trade, labour costs and economic stability (Leitao
and Faustino, 2010). It should be noted that in recent years the country has attracted some major
investments associated with tourism potential, a sector considered one of the strongest in
attracting FDI. The automotive sector also continues to benefit from investment opportunities,
although in this case there is not an actual increase in FDI inflows, as manufacturers are already
installed in the country. Some sectors which are strongly capable of attracting FDI include
tourism and leisure, information and communication technologies, energy, services, geological

resources and aeronautics (Ernst & Young, 2011).

In the study by Soares (2012), the fact that there is a suspicion of structural instability in the
structure of FDI relations and their determinants in the pre- and post-crisis periods led to the
analysis being divided into two distinct periods: from 1985 to 2006 (before the crisis) and from

2007 to 2011 (after the crisis began). It was then concluded that the structure of FDI relations
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changed significantly with the onset of the latest global financial and economic crisis, especially
in developed countries. Determinants such as market size, openness to foreign trade and human
capital were the most relevant in explaining FDI relations in the pre-crisis period. Currently,
economic and political stability appear to be the determinant that best explains the FDI inflows
received by countries. However, it should be noted that when these conclusions were reached,
only five years had passed since the start of the economic and financial crisis, which makes
these conclusions not benefit from such significant statistical robustness as in the pre-crisis

period for the post-crisis period.

As far as income inequality is concerned, and according to the OECD (2014), the booming
economic crisis in 2009 and the ensuing recession period halted the downward trend in income
inequality until date. Thus, there has been a decline in the GINI coefficient since 2004, which
was halted by the onset of the economic crisis, and the coefficient remained relatively stable
from 2010, with some decreases in recent years. However, in 2011, Portugal was one of the
most unequal countries in Europe in terms of income when measured by any inequality
indicator (OECD, 2014). It is also noted that Portugal felt the effects of the crisis later than the
other countries in Europe, i.e. household disposable income increased by 2010 and
unemployment increased exponentially from 2011, while in Europe these changes occurred

earlier.

That said, it is imperative to consider the welfare of families and the social dimension of
the crisis. This requires an adjustment process to preserve social cohesion and support future

reforms.

As a complement to the above, there are some alternative solutions to the increase in VAT
on electricity that may be able to achieve the same objective in terms of public accounts, e.g.
the magnitude of alternative fiscal policies corresponds, on an annual basis, to the loss of tax
revenues from the reversal of VAT on electricity from 23% to 6%, trying to achieve a less

adverse economic and distributive effect (Pereira, AM and Pereira, RM, 2018):

e General VAT Rate increases by around 0.4 percentage points, which means an overall
increase in statutory taxes from 23% to 23.4%. Overall, the effects observed at the
various levels are more favourable with this measure;

e Corresponding increase in the Petroleum and Energy Products Tax, on average,
approximately 13% of the price of each product. Overall, this alternative is clearly

favourable from an economic, distributive and environmental point of view. From a
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budgetary point of view, it leads to a longer-term decrease in the government debt-to-
GDP ratio slightly lower than the current measure;

e Corresponding increase in the Carbon Tax Rate as an environmental measure, which
although desirable from this point of view would lead to an economic worsening without
alleviating the adverse distributional effects of the current higher VAT rate on

electricity.

With respect to the carbon tax on the price of fuels, this measure is justified by the need to
monitor the evolution of CO2 licence prices in the European carbon market, which underwent
a strong appreciation in 2018. The purpose of this additional tax created by the reform of green
taxation is to encourage the decarbonisation of the economy. In this context, given the growing
importance of the theme and adjusting the focus of fuels to electricity, this study is a section

that deals with the issue of tax incentives to promote the so-called “green electricity”.

It should also be noted that it was a rate of this kind, but with a much more pronounced
increase, which was at the base of the protests organised by the movement of the so-called
“yellow vests” in France, leading the French Government to make some setbacks, even in the

year 2018.

This demonstrates the need for some caution with regard to such decisions, given the
various economic and social impacts they cause. It therefore seems necessary to strike a balance
between what are the requirements of public accounts or even environmental goals and what
are the needs and social 'will', where concerns, even if indirect, are found with adverse
distributional effects and fiscal equity issues that certain measures cause in the population. In
other words, it is not because a society is quite peaceful and somewhat more compliant with the
tax demands imposed on it that the harmful effects that certain measures have are not felt, not

only in the economic sphere but also at the social level.

Also, in this context, it should be noted that the high costs of electricity lead to little energy
being used to heat and cool the houses, says the association ZERO!°, which calls on the
Portuguese Government to invest in "simplified support to safeguard people in the most
vulnerable socioeconomic conditions." The issue here is the problem of the so-called “energy

poverty” already mentioned in the introduction of this study.

10 ZERO: Sustainable Earth System Association.
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However, what might seem like a solution to combat the high energy costs is contradicted by
the OECD!'! . The reduction of energy taxes, given their significant impact on the final price of
energy, could be seen as a way of reducing the impact of this problem on the economy.
However, the OECD recommends that the country raise taxes on diesel and the energy taxation
of coal and natural gas in order to achieve greater fiscal sustainability and greener growth. This
recommendation is based on the fact that the institution considers that “there are too many
exemptions and reduced VAT rates” and that strengthening public finances also involves
widening the tax base by reducing exemptions and reduced rates on consumption taxes and
greater use of environmental taxes. The study also adds that “there is scope for increasing
environmental taxation, given that national tariffs for some energy sources do not reflect the
environmental costs associated with their use”. This issue of environmental taxation will be the

focus in one of the next sections of this chapter.

2.4. Relationship between FDI and income inequality

Based on the literature review conclusions about the relationship between FDI and income
inequality, the proposed model focuses on these two aspects, which are interconnected. Several
studies have associated the internationalisation of a country in general and FDI in particular
with income distribution (Jensen and Rosas, 2007; Basu and Guariglia, 2007). However, it
seems appropriate to start by stating that, broadly speaking, economic globalisation is carried
out in two main ways: the foreign trade path and the FDI path through multinationals.
Considering then the FDI pathway, there are studies that conclude that the effects on income
sharing differ depending on whether countries are developed or emerging, i.e. they are in the

process of moving to developed countries.

Thus, the effects of FDI on income sharing would be positive (i.e. lowering inequality) in
developed countries'?, while the reverse would happen in emerging countries. According to
Celik and Basdas (2010), FDI inflows improve equality in income distribution in developed
and developing countries and aggravate inequality in emerging countries. As for FDI outflows,

they would tend to negatively affect income sharing.

11 “OECD Economic Report on Portugal”, published February 18, 2019.

12 The classification here seems to differentiate developing countries from emerging countries. However, while
there is no universally accepted definition, it seems acceptable to regard emerging countries as developing
countries that have prosperous economic growth frameworks and socio-economic characteristics that differentiate

them from other peripheral economies. The term emerging countries was first used by the World Bank in the
1980s.
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However, the results on the impact of FDI on host countries, notably on income distribution,
are far from consensual (Franco and Gerussi, 2013; Herzer et al., 2014). In fact, different studies
on different countries have presented opposite results on the relationship between FDI, income
distribution and poverty (Jensen and Rosas, 2007; Celik and Basdas, 2010). A possible
justification for this situation is that, from a political and economic point of view, the study of
the relationship between these two variables is critical, given the complementarity between

economic and social measures for good performance of a society (Celik and Basdas, 2010).

The literature relating FDI and income inequality can be divided in three groups (Wu and

Hsu, 2012):

e those that find a negative correlation between FDI and income inequality, so FDI

appears to be associated with an improvement in the destination country;

e those that find a positive correlation between FDI and income inequality, thus

deteriorating the conditions of the recipient country;

e those that do not find any statistically significant relationship between FDI and income

inequality.

Starting with the conclusions of one of these studies using a mixed sample, it is worth
mentioning the study by Wu and Hsu (2012), which, analysing 54 countries, of which 33 are
developing countries and 21 are developed countries, concludes that FDI leads to more unequal
income distribution in countries with lower level and quality of infrastructure. Thus, there does
not appear to be a direct effect of FDI on income distribution, but rather an impact that occurs
via the quality of infrastructure (such as transport, electricity consumption, among others). Also
using a mixed sample of developed and developing countries, and analysing the impact of
globalisation on income inequality, it is concluded that there is no evidence to justify the

impact of a high FDI stock on income inequality (Bussmann et al. 2005).

On the other hand, the importance of FDI increases in a country, especially in developed
countries, as a direct consequence of the globalisation and integration of countries. The
attraction of FDI has proved fundamental to the growth of these economies, leading to a process
of eliminating barriers to the establishment of multinational companies and offering benefits
when one of these companies intends to settle in a country (Leite, 2010). Even in the field of
developed countries, it can also be said that international trade can contribute to their prosperity

as well as be responsible for certain social and distributive costs. That is, trade can generate
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economic benefits for structured or restructured economies, but this restructuring does not

happen without some costs (Rodrik, 1998).

Frequently, in many countries, an effort has been made over the last few years to capture
structuring FDI, which can lead to direct benefits, where employment is produced, but also
indirect benefits, including the production of spillovers in the domestic economy through, for
example, the transfer of new skills, knowledge and know-how to national entities, as well as
the generation of revenues for the State through taxes that foreign companies pay, which can

be used to reduce poverty and inequality (Loureiro, 2016).

According to the empirical evidence collected and analysed by Loureiro (2016), most of the
documents analysed find a positive relationship between income inequality and FDI. Studies
that show a negative relationship are less frequent, and the remaining studies find mixed results,
1.e. evidence of negative and positive relationships or no impact of FDI on income inequality.
However, the author found that FDI inflows were associated with lower levels of income
inequality. That is, their concrete results for Portugal pointed to a negative correlation between
FDI flows and inequality over the 42 years of analysis. This author points out that similar results
were found mostly for weak economies such as some African countries (Gohou and Soumarg,
2012; Fowowe and Shuaibu, 2014) and other developing countries (Hussain et al., 2009; Morita
and Sugawara, 2015; Freeman, 2010). This may indicate the weak robustness of the Portuguese
economy and the well-being of its population when compared to other developed countries,
which may suggest that Portugal's economic and social developments may be subordinated to

foreign capitals.

A particular situation in this research by Loureiro (2016) is that the results show that FDI
does not cause inequality, but inequality 'causes' FDI (in terms of Granger'? ). In other words,
the decrease in the level of inequality is accompanied, everything else constant, by an increase
in foreign capital inflows. Granger's causality tests indicate that it was the lowest inequality that
'caused' the inflow of FDI and not the FDI that helped to reduce inequality. In this sense, in
addition to being important for the country to develop FDI capture policies, as FDI is a driver
of growth and development, an appropriate context is still needed, characterised by relatively
low levels of inequality. So, we can project that for (less developed) countries with high rates
of social inequality, it will be important to achieve a level of social development comparable to

other more developed countries. In the light of this evidence, it can be argued that the FDI

13 Granger's causality test is a way of checking whether one time series (X) helps predict the other series (Y), or
vice versa.
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funding policy can be useful but cannot replace social measures that have as their fundamental

objective the reduction of inequalities, such as the increase in social incomes.

We can also mention that, in a dynamic analysis, trade liberalisation decreases short- and
long-term inequality, and that in a static analysis, FDI increases inequality (Faustino and Vali,
2011). Tayebi and Ohadi (2009) also found that the long-term FDI effect decreases inequality
by testing the hypothesis of an “inverted U”. If in the first instance FDI causes negative
distortions in the distribution of income, from a certain point on it has a positive effect, reducing

income inequality.

Generally speaking, many of the above studies point to FDI as a very relevant element of
globalisation in combating income discrepancies, arguing that the opening of these economies
to global markets and the consequent entry of FDI leads to a favouring of the poorest strata with
lower incomes in a society, leading to income convergence. Thus, FDI is considered as an
important agent of internationalisation, able to alleviate poverty and unequal income

distribution in a developing country, thus contributing to the improvement of social welfare.

Due to the ambiguity in the results obtained in the studies listed in this section, it is argued
that gauging the relationship between FDI, income inequality and poverty is a complex task
(Jensen and Rosas, 2007), which lacks further empirical evidence (Iniguez-Montiel, 2014),
involving the need for different types of countries, namely developed countries, to clarify the
impact of FDI on income distribution. This highlights the relevance of analysing the EU-28 in
this research, which has led us to analyse most developed countries, with the exception of

Hungary, Poland and Romania, which are classified as emerging economies'* .

It is also noteworthy that this study analyses the relationship between FDI and income
inequality in time, analysing the impacts of electricity taxes on FDI in the short term, as well
as in the long term. We also analyse the interdependence between FDI and inequality-the

influence of FDI on income inequality is tested and vice versa.

2.5. Environmental Taxation and “Green Electricity”

In the context of Environmental Taxation, it should be noted that countries with a developed

environmental policy have a high percentage of taxes on the price of electricity, which

1% Country classification according to the International Monetary Fund (IMF), October 2017.
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significantly increases their final price and also has low energy intensity (Verbic, M. et al.

2017).

The so-called “green electricity” consists of electricity produced through renewable energy
sources (wind, solar, geothermal, hydroelectric, biomass, among others). It should be noted
that the growing concern with the environment and the need to reduce greenhouse gas (GHG)
emissions leads to greater pressure on the global electricity industry due to its growing

production and consumption by society (Cansino, JM et al. al. 2010); see Annex 3.

From the creation of the European Commission's Green Paper on Renewable Energy
Sources (1996)!° to the Renewable Energy Directive, included in the 2008 EU Climate and
Energy Package, an important activity around energy production has been developed and
implemented. This directive is committed to reducing GHG emissions by at least 20%, reducing
energy consumption by 20% by improving energy efficiency and increasing the share of
renewable energy in EU final energy to 20% by the end of 2020. To date the EU remains an

intense activity for the promotion of renewable energies (Cansino, JM et al. 2010).

In fact, there is a wide range of tax incentives in various EU member states to promote the
implementation and use of renewable energy in regard to electricity. However, such incentives
must always comply with the European Commission's Competition rules and the environmental
rules for the energy sector. In this regard, the price of polluting energy should reflect its overall
cost based on the “polluter pays” principle, and for clean energy consumers and suppliers there

should be a reduction in the tax burden (Cansino, J.M. et al. 2010).

The use of environmental taxes produces two types of benefits known as the double
dividend (Goulder, 1995), that is, in addition to promoting the preservation of the environment,

environmental taxes also produce additional positive effects:

e Green Dividend: It is the most direct benefit of preserving the environment.
e Blue Dividend: covers the positive impact on employment due to tax reform associated

with environmental taxes that reduce labour taxes (De Mooji, 1999).

Following this brief framework, the following are some tax incentives aimed at promoting the

use of renewable energy in electricity production (Cansino, J. M. et al. 2010):

15 The Green Paper was the first attempt to create a common renewable energy policy in the EU. The European
Parliament and Council Directive 1996- (EP&C) 1996- on common rules for the internal electricity market stated
that electricity generation based on renewable energy is a high priority.
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e One benefit is a direct reward through tax deductions or exemptions from investment
costs for electricity generation systems using renewable energy sources.

e In terms of indirect tax benefits, it should be noted that Community law allows the
exemption or reduction of tax levels by EU member states to promote renewable energy
sources, provided that this does not affect the proper functioning of the internal market
and does not imply distortions of competition. Starting by referring to VAT, it can be
said that it is theoretically one of the most appropriate indirect taxes to promote
electricity generation through renewable energy sources.

e Finally, we should mention the Pigouvian taxes'®, that is, taxes whose purpose is to
correct the effects of a negative externality. This tax was implemented as a tax reform
inspired by a “recycling tax” and is therefore comparable to the explanatory variable
REC used in the study by Oueslati, W. et al. 2017, which represents the ETR
(Environmental Tax Reforms). This Pigouvian tax is used to promote the production of
“green electricity” through the possibility of exemption from this tax when certain

conditions are met.

It appears that tax breaks for individuals or property relate to the non-commercial promotion of
“green electricity”, while indirect tax breaks are primarily intended to lower trade prices to
make them competitive. Corporate tax incentives relate to lower investment costs (Cansino, J.

M. et al. 2010).

The previously referenced study is still relevant today, although it has been conducted
some time ago. However, the effectiveness of tax incentives cannot be independently assessed
from other existing promotion measures such as feed-in tariffs'” . Even so, its beneficial impact

on the production of “green electricity” seems undeniable.

From an investor's perspective, the fact that taxes are influential for decision making in this

context means that the existence of tax incentives and benefits can positively affect the

16 Pigouvian taxes can reduce or eliminate negative externalities by equating the polluter's private cost with the
social cost. This type of tax is intended for market prices to reflect the external marginal costs associated with the
production and consumption of a certain type of goods. Their use is made necessary by the absence of efficient
markets due to externalities that do not allow for the maximisation of social welfare. In these cases, public
intervention may be justified to restore efficiency conditions.

7 A Tariff system consists of setting a price established by law, whereby renewable energy producers, through a
tariff, are paid for the electricity they inject into the grid, according to the technology used and dimensions of the
electro productive centre. The main objective of these tariffs is to reduce the use of fossil energy, diversify energy
sources, create jobs, create access to energy and rapidly develop them. In short, these tariffs act as a subsidy to
renewable energy producers and as an incentive for investors.
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investment and its rate of return. Thus, once again the link between the themes present in this

study is affirmed, which also analyses the issue of FDI.

What can be concluded after this analysis is that there is no standard tax incentive
mechanism to promote “green electricity”. It all depends on the characteristics, conditions and
priorities of each country. Countries like Spain may be more interested in solar energy while
countries like Denmark may prefer wind energy. However, the conclusion that there is still
some way to go to improve the common policy and some national policies at this level seems

to be universal.

It will be based on the theme of this section that one of the explanatory variables is chosen,

the Pollution Tax variable, described later on in the Methodology chapter.

In addition, many developing countries, especially in sub-Saharan Africa, have great
potential for electricity generation from renewable sources such as solar, water and wind,
which, combined with recent technological advances in industry, can lead to a new approach to
energy planning that addresses the specific needs of the region. It is therefore crucial to study
solutions that include the industry's recent technological advances to bring electricity to more
and more people in developing countries so that they can improve their living conditions and

contribute to the economic development of their countries (Ribeiro da Silva, A.L.G. (2016)).

Remembering, the research objectives, are as follows:

° Study the tax of share of the price of electricity in EU-28 countries.
° Analyse the consequences of the tax burden on electricity over FDI in the EU-28.
° Analyse the impact of the tax burden on electricity at the distributive level in the EU-

28, i.e. analyse the relationship between the weight of the tax burden on electricity and the level

of inequality in consumer incomes.

° In short, it is intended to prove that the price of electricity plays an important role in
economic activity and that its high price, through the tax burden on it, can have several

detrimental effects on the economy.

° The impact of tax revenues on pollution on income inequality and the influence of FDI

on the GINI coefficient, and vice versa, are also subject to further analysis.

Finally, to summarise the information presented in the Literature Review, a table has been

prepared, containing information from key scientific articles that can help systematise the main
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issues for the Methodology section (see Annex 4). Following, we present the main research

hypotheses:

° H1: The greater the tax burden on electricity, the less FDI will be captured by the
country. That is, the tax burden on electricity has a negative relationship with FDI captured by

an economy.

° H2: The greater the tax burden on electricity, the greater will the inequality in consumer
income be. In other words, the tax burden on electricity and the income inequality of consumers

evolve in the same direction.

After the presentation of the foundations, explanations and motivations about the price of
electricity and taxes on electricity, as well as the effects over FDI and inequality,
methodological process followed in this investigation to test the two main research hypotheses

developed is presented in the next chapter.

30



3. METHODOLOGY

After the literature review, which culminated in the enumeration of the objectives of this
study, as well as the exposure of the two hypotheses to be tested, this chapter contains the
definition of the dataset and econometric models used and a discussion of the adopted methods
of estimation in order to test the two research hypotheses proposed. In the first section, the
collected data of explained and explanatory variables are presented, then the models to be tested

will be exposed as well as the most appropriate estimation methods.

3.1. Data and Sample

The analysis performed in the present investigation is composed of a panel grouped data
set, since the sample consists of a set of countries analysed over a specific period of time. The
use of this type of data, i.e. data containing a cross-sectional dimension and a time series, has
several advantages, such as: more information; greater data variability and greater degrees of
freedom, which allows to reduce collinearity between explanatory variables and thus increase
the efficiency of estimates. However, this is an unbalanced panel given that not all countries

have data for each year of the sample.

It should be noted that the sample consists of the 28 countries that made up the European
Union in the period under study, being the years in analysis from 2007 to 2017. The region
constitutes a unit which is very integrated at the political, economic and social levels, and is
one of the most important in the world for the problem under study and for the main important
variables involved - FDI, inequality, price and taxes on electricity. Countries are somewhat
diversified, having some heterogeneity, requiring adapted procedures at the estimation level. In
addition, the 11 years considered in the time-series period mean that each country is repeatedly
observed, giving consistency to the observations of countries. On the other hand, the chosen
period includes the years of crisis outbreak as well as some years after the crisis, which is

interesting from the point of view of analysis of the results and conclusions obtained.

3.2. Econometric Modelling Process

In this section the econometric models are specified, and the variables included in it are

described, as well as the estimation method.
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3.2.1. Econometric Model Specification

The research question in this study, i.e. the guiding thread of this research, is to better
understand the impact that the tax burden on electricity, due to the wider use of this energy
source in all sectors of an economy, has at the level of FDI and income inequality. Thus, it is
necessary to specify a model of two interdependent equations, one for each endogenous
variable, that is, an equation to estimate the IDE and another for  the inequality measured by
the GINI coefficient. We present below the two equations that make up the model mentioned

above and that allow us to test the research hypotheses already mentioned.

FDI;; = ay + aiElectricity_Taxi; + a2CIR;; + asLn(PIBpc;:) + a,GA; +
aSLTl(MOit) + (1 — S)FDIit—l + aﬁGINIl't + Uit (1)

GINI;; = By + B1Electricity_Tax;; + [yPollution_Tax;; +
BsElectricity_Tax;.Pollution_Tax ;s + L4FDIi + X1 + €ir (2)

(i=1,2,...,28;t=1,2,..., 11)

By using a model of interdependent equations, we not only want to study the impact of the
tax burden on electricity on FDI (as in equation 1) and on income inequality (as in equation 2),
but also to analyse the interdependence between these two variables (called the endogenous
variables of the system), that is the influence of FDI itself on inequality (GINI coefficient) and
vice versa. These types of models are the formalised equivalent of the proposed interdependent
nature of the endogenous variables, as shown in the literature review initially exposed. Next the
analysis is performed to each one of the equations, being that each equation defines one
dependent variable, which are, in our case, the FDI and inequality (measured by the GINI

coefficient).

Equation (1), resulting from the literature synthesis, hasas  dependent variable the Foreign
Direct Investment (FDI), represented by annual flows as a percentage of GDP. The FDI is an
investment category that reflects the objective of establishing a lasting interest for an enterprise
resident in an economy (direct investor) in an enterprise (direct investment company) residing
in an economy distinct from the direct investor economy. Lasting interest implies the existence
of a long-term relationship between the direct investor and the direct investment firm and a
significant degree of influence over its management. The lasting interest is deemed to exist if

the investor acquires at least 10% of the voting power of the direct investment company. FDI
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flows include: share capital including equity in subsidiaries, as well as all shares in subsidiaries
and associates; reinvested profits consisting of the counterpart of the direct investor's share of
profits not distributed as dividends by subsidiaries or affiliates, and gains from subsidiaries not
remitted to the direct investor and which are recorded in investment income; and lastly debt
instruments. Data are expressed as a proportion of GDP to remove the effect of differences in
the size of the economies of different countries, which will extend to other variables. As
explanatory variables, the Electricity Tax variable represents the tax revenue from electricity
taxes as a percentage of GDP (see Annex 5 for more details on the structure of this data). The
CIR variable which symbolises the tax revenues from corporate income tax as a percentage of
GDP; Ln (GDPpc) representing GDP per capita at constant logarithmic euro prices; the GA
variable which represents the degree of openness of the economy abroad as a percentage of
GDP and which results from the ratio of the sum of imports and exports by GDP; Ln (MO)
symbolising  the labour cost per hour in logarithmic euros, which is defined as the total labour
costs divided by the corresponding number of hours worked by the average annual number of

employees, expressed in full time units. Finally, u represents random perturbations.

Note that this equation incorporates the hypothesis of partial adjustment. This means that
the explanatory variables set out above influence short-term FDI, as in conventional regression
models, but this influence extends over the long term as well. Thus, the first equation proposed
above is the result of two equations - one defining the long-term behaviour, with FDI* as a

dependent (non-observed) variable and another with the partial adjustment mechanism.

The desired FDI - that is, the optimal amount that would be realised immediately if there
were no barriers in the economy, FDI * - reacts to the changes of the various proposed
explanatory variables. Then, the second equation is the so-called partial adjustment mechanism,

that is:
FDIl;; — FDI;;_4 = §(FDI*;; — FDI;—1) (0<6<1) (1.1)

Where 6 symbolises the proportion of the desired FDI announcement made in the year, i.e.

the adjustment coefficient.

Equation (2), resulting from the literature review, has as  its dependent variable the GINI

coefficient of equivalent disposable income (GINI) (according to the EU-SILC survey'®). This

18 European Union Statistics on Income and Living Conditions.
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was the measure chosen to measure household income inequality and it should be noted that
this coefficient is defined by the ratio of cumulative shares of the population, organised
according to the level of equivalent disposable income, with the cumulative share of total
disposable income received for these. Equivalent disposable income is used to account for the
impact of differences in household size and composition. This equivalent income attributed to
each household member is calculated by dividing the total household disposable income by an
equivalence factor that can be determined in different ways. Explanatory variables are
Electricity Tax which has the same meaning as in equation (1) and Polluion Tax which
represents the tax revenue from environmental taxes on pollution and resources! as a
percentage of GDP. The selection of this last variable was based on the growing concern and
attention given to environmental issues and the relationship of this variable with the previous
one. That is, in essence, this variable shares the scope of energy and taxation with the
Electricity Tax variable, as electricity production itself can lead to more or less pollution,
adding only an environmental nuance to the analysis in question. On the other hand, it was
considered convenient to introduce an environmental variable to try to understand how this
variable influences income inequality, and also to try to fill the gap of not being able to use in
this study a variable that represents the ETR. (Environmental Tax Reforms) as used by Oueslati
W. et al. (2017). It will be noted that these variables have in common that they establish a
negative relationship with income inequality, in addition to both being environmental variables.
This is based on the literature review section dedicated to Environmental Taxation and “Green

Electricity”.

Next, X represents a vector of economic and institutional factors that varies across countries
and over time, i.e. as control variables arise, the growth rate of real GDP per capita
(Growth_GDPpc), the inflation rate (HICP), the unemployment rate (as a percentage of the
working population) (Unemployment), the gross enrolment rate in tertiary education, which
represents the number of students enrolled in tertiary education, regardless of age, expressed as
a percentage of the corresponding official school-age population (Tertiary), tax income from

personal and corporate income taxes as a percentage of GDP (Personal Tax + Corporate

19 Examples of taxable bases for pollution taxes include ozone depleting substances and measured or estimated
effluents for water. In terms of resources, changes in landscape, tree felling and the harvesting of biological
resources (Eurostat) stand out.
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Tax)* , tax income from goods and services taxes, excluding energy taxes (Goods Tax) and
taxes on property as a percentage of GDP (Property Tax), public and private expenditure on
Research and Development under GDP (R&D) ratio and the proportion of subsidies and
transfers in public expenditure (Subsidies). All control variables are used with a time lag period
in order to emphasise that their particular impact is not fully reflected in the measure of

inequality in the period itself. Finally, € represents ~ random perturbations.

Table 1 below contains the variables described above, their classification as dependent (D),
independent (I) or control (C) variables, their description and the expected sign of these

variables according to the literature revised within the framework of this study.

20 The sum of these variables is used rather than looking at each separately because they are related when
representing the tax burden on income or natural or legal persons.
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Table 1: Study variables, classification, description, source and expected signs

Expected
Variable Type Description Source __ signal
FDI GINI
Foreign Direct Investment in the
FDI D reporting economy (annual flows as% Eurostat NA ()
of GDP)
GINI coefficient of equivalent
GINI D disposable income (range 0 to 100) Eurostat ) NA
. . .. European
o -
Electricity _Tax I Electricity Tax Revenue (% GDP) Commission ) (+)
o0
CIR I Corporate Income Tax Revenue (% of Eurostat ) NA
GDP)
GDP per capita at constant prices (in
Ln (GDPpc) ! euros), logarithmized Eurostat (+) NA
1 o
GA I Economic degree of openness (% of Eurostat ) NA
GDP)
Ln (MO) I Labour Clost per hqur (in euros), Eurostat ) NA
ogarithmized
. Tax revenue from environmental taxes
Pollution_Tax I on pollution and resources (% of GDP) Eurostat NA )
Growth_GDPpc Real GDP growth rate per capita World Bank
HICP Inflation rate Eurostat
0 .
Unemployment C Unemployment the (% of active Eurostat
population)
. Higher education gross enrolment rate UNESCO
Tertiary € (%pop. Official higher education) ~ \nStitute for
° Pop- & Statistics
Tax revenue from taxes on income, OECD
Personal Tax . .
+Corpora te Tax C profits and capital gains of natural and Revenues
- legal persons (% of GDP) Statistics
Tax revenues from taxes on goods and OECD
Goods_Tax C . Revenues
services (% of GDP) -
Statistics
Tax revenue from wealth taxes (% of OECD
Property_Tax C Revenues
GDP) Statistics
Public and private R&D expenditure
R&D C (% of GDP) World Bank
Subsidies C Proportion of subsidies and transfers in World Bank

public expenditure

Note: NA- Not applicable
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3.2.2. Estimation Method

The choice of the appropriate estimation method takes into account the specificities of the
model chosen, as well as the sample data used. Thus, to individually estimate each of the
previously presented equations, it was not convenient to use the Least Squares Method (OLS),
since the dependent variables are interdependent, having (as explanatory variables) a non-zero
correlation with the perturbation term, which makes OLS a non-consistent estimator (neither
unbiased). Therefore, we used the Generalised Moments Method (GMM) to overcome the
endogeneity problems present in the equations of the interdependent simultaneous equation
model, and the estimators are consistent. Their use also tends to avoid any correlation between
unobserved country-specific effects and explanatory variables (Filipe and Zelia, 2017). In
addition, the GMM method seems to be appropriate when all available instruments are
"internal", i.e. when  they are based on explanatory variable offsets, using the set of available
lags as instruments (Mocking and Steegmans, 2017). It should also be noted that a model that
incorporates the lagged dependent variable as an explanatory variable, as in the FDI regression,
requires the use of a technique with instrumental variables, such as GMM, since the perturbation
term will not be orthogonal to the lagged dependent variable, i.e., correlates with the lagged
dependent variable (Ozkan, 2001; Aybar-Arias et al. 2012). Note that the GMM method was
applied to both equations.

In addition, in both equations, as the observations are cross-sections of countries, the
assumption of heteroscedasticity is adequate, so we use the Generalised Least Squares (GLS)
method to correct this problem in the estimation of the coefficients of the variables, applying

White's consistent estimator to calculate variances and covariances.

To work with the data collected, to perform its analysis and to estimate the regressions

already presented, the software EViews was used.
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4. RESULTS

Having concluded the theoretical exposition and described the sample and methodology to

be used, it is now possible to estimate the models presented to assess how they allow or not to

support the convictions expressed in the formulated research hypotheses. Next, a descriptive

analysis of the data is performed, presenting the univariate and multivariate results, in order to

draw some conclusions regarding the factors that influence the FDI and the GINI coefficient.

The influence of such factors will then be analysed in the context of the multiple econometric

models and a qualitative analysis of the two econometric equations — one relative to FDI and

the other to inequality (GINI coefficient) - is made, ending with the interpretation of the results

attending to the expectations formulated in the theoretical exposition.

4.1. Descriptive Data Analysis

Univariate Results

Starting by exposing the univariate results, below is a table that summarises the descriptive

statistics of the variables under study for the time period and countries that make up the sample

used in this investigation (Table 2).

Table 2: Descriptive Statistics

Log

FDI GINI  Electricity Tax CIR (GDPpc) GA
Mean 27.541 29.939 0.121 2.759 9.926 124.491
Median 2.900 29.800 0.033 2.500 9.964 104.221
Maximum 1,350.200 40.200 0.651 6.600 11.343 416.389
Minimum -264.500 22.700 0.000 0.800 8.476 45.609
Std. Dev. 129.561 3.815 0.166 1.205 0.641 70.302
Skewness 7.063 0.175 1.711 1.507 -0.118 1.879
Kurtosis 59.968 2.036 4.903 4.948 2.347 6.99
Jarque-Bera  44,066.458 13.357 156,478 165.276 6.184 378.120
Probability 0.000 0.001 0.000 0.000 0.045 0.000
Sum 8,455.200  9,131.400 29.653 849.900 3,057.068 37,596.398
Sum Sq. Dev. 5,136,495.065 4,423.726 6.687 446.023  126.188  1,487,637.021
Observations 307 305 245 308 308 302
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Table 2 (Continued)

(11\;[0(%) PO]!F;Z)“— (g]gvlzz)hc_ HICP Unemployemnet Tertiary
Mean 2.793 0.094 0.918 1.967 9.148 66.816
Median 2.766 0.050 1.369 1.700 7.800 66.462
Maximum 3.750 0.490 24.377 15.300 27.500 126.383
Minimum 0.956 0.000 -14.560 -1.700 2.900 10.612
Std. Dev. 0.699 0.108 3.787 2.163 4.523 15.800
Skewness -0.380 1.756 -0.070 1.916 1.658 -0.023
Kurtosis 1.99 5.949 9.604 10.197 6.037 4.877
Jarque-Bera  12.976  269.895 509.116 853.300 259.413 38.939
Probability 0.002 0.000 0.000 0.000 0.000 0.000
Sum 547373  28.860 257.115 605.800 2,817.700 17,706.231
Sum Sq. Dev.  95.385 3.605 4,000.965 1,435.902 6,279.749 65,903.498
Observations 196 308 280 308 308 265

Table 2 (Continued)

Perls,‘;;‘al— Cor pors AC_ Goods_Tax P“’Tp:?y— R&D  Subsidies
Mean 8.289 2.503 11.797 1.600 1.535 53.463
Median 7.360 2.387 11.78 1.278 1.321 53.270
Maximum 26.349 5.751 16.989 4.398 3.749 83.132
Minimum 2.648 0.809 6.760 0.217 0.383 14.476
Std. Dev. 4.480 0.870 1.864 1.126 0.877 15.187
Skewness 2.000 1.076 0.524 0.822 0.674 -0.111
Kurtosis 8.117 4.833 3.189 2.551 2414 2.958
Jarque-Bera 442.883 83.895 11.965 30.607 25.194 0.594
Probability 0.000 0.000 0.003 0.000 0.000 0.743
Sum 2,088.880 630.857 2,984.718 404.769 429.818 14,862.815
Sum Sq. Dev. 5,037.113 190.082 875.509 319.419 214.558  63,887.754
Observations 252 252 253 253 280 278
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The FDI variable represents on average 27.54% of GDP, ranging from -264.50%
(Luxembourg, 2017) to 1,350.20% (Luxembourg, 2015). Although the proportion of FDI
inflows in Luxembourg in 2017 is not the only one in the sample with a negative sign,  this
figure stands out for its magnitude. Therefore, it should be noted firstly that negative-inflated
FDI inflows, according to the World Investment Report (WIR), indicate that at least one of the
three components of FDI (equity, reinvested profits or intra-company loans) is negative and is
not offset by positive amounts of the other components. These are examples of reverse
investment or divestment. It should be noted that a negative inflow is something other than an
outflow. Secondly, after a brief survey it appears that several reasons may justify such a
negative value: the fact that global FDI has been declining in recent times and the tax reform
introduced in the United States that has driven repatriation from many US capitals around the
world, given the tax relief to repatriate foreign affiliate profits to US headquarters, with tax

benefits. Such capital movement into US territory has made reinvested profits very negative.

Both the Netherlands and Luxembourg offer tax benefits for holding companies and a
special business environment for foreign investors, which helps to explain the fact that the
headquarters of several holdings are resident in these countries. These holdings are, in turn,
shareholders of companies resident in other countries. This is, for example, the case of China
Three Gorges (Europe), SA, which owns 21.35% of the Portuguese company of electricity

(EDP) and resides in Luxembourg, although its shareholders are resident in China.

For the inequality variable (GINI), the average coefficient is 29.94, with the highest value
in Bulgaria in 2017 (40.20) and the lowest value in Slovenia in 2009 (22.70). Regarding the
weight of electricity tax revenues in GDP (Electricity Tax), it can be stated that, on average,
this weight is around 0.12% of GDP, with a maximum weight of 0.65 % of GDP having been
recorded in Denmark in 2011, which is in line with the literature review and  shows that
Denmark has a comprehensive environmental tax system and is the country with the highest
implicit energy tax rate in the EU-28. . Countries such as Cyprus, Greece and Ireland have zero
weights in several years. Regarding the Pollution Tax variable, it should be noted that, on
average in the EU-28, 0.09% of GDP is tax revenue from environmental taxes on pollution and
resources. In 2010 and 2011 the Netherlands reached a maximum of 0.49% of GDP, with null
values in some years for countries such as Portugal, Luxembourg, Greece, Germany and

Cyprus.

Analysing the information on standard deviation, it is important to highlight some variables

that present greater dispersion in relation to the average, namely Foreign Direct Investment
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(FDI) and degree of openness of countries (GA). This seems to be representative of the high
heterogeneity that exists at these levels in the EU-28 over the period analysed. Variables related
to FDI, Pollution Tax Revenue (Pollution Tax), Real GDP Growth Rate (Growth GDPpc) and
the inflation rate (HICP) have relatively high volatilities as they have a higher than average
standard deviation, unlike the other low volatility variables. The different values observed seem
to be quite representative of the differences not only in tax, but also in economic, social and
cultural terms between countries, which makes the process of homogenization difficult at EU-

28 level.

Note also that most of the explanatory variables come from ratios, which neutralise the size

of companies, or logarithms, which changes the nonlinear scale of the variables.

It should also be noted that the Jarque-Bera test demonstrates the non-normal distribution
of the variables under study (p-value = 0), except for the per capita GDP variable at logarithmic

constant prices (Log (GDPpc)) and the variable Subsidies whose p-value is 5% or greater.

Bivariate Results

Regarding the bivariate results, we intend to analyse trends over time, trying to draw
conclusions about how taxation has been applied and its impacts on some economic indicators.
The focus was on the two dependent variables (FDI and GINI) and three fiscal explanatory
variables (Electricity Tax, CIR, and Pollution).
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Table 3: Average values of the sample, by period, for the most relevant variables.

Anos FDI GINI  Electricity Tax CIR  Pollution_Tax

2007 42744  29.678 - 3.436 0.100
2008 20.218  29.793 0.110 3.168 0.100
2009 18.871  29.670 0.117 2.611 0.096
2010 23.857  29.700 0.126 2.521 0.090
2011 30.925  29.668 0.130 2.539 0.090
2012 41.35 29.668 0.126 2.489 0.090
2013 39.129  29.946 0.120 2.614 0.090
2014 13.375  30.432 0.116 2.589 0.092
2015 55.664  30.400 0.118 2.707 0.098
2016 20.568  30.232 0.122 2.800 0.094
2017 6.474*  30.118 0.125 2.879 0.091

Note: * Excludes Luxembourg observation

Regarding Table 3, and analysing the behaviour of the FDI variable from 2007 to 2017, it
can be found that there was, on average, an annual growth rate of -15.77% / year, removing the
observation for Luxembourg in 2017 (value analysed in the univariate results), since this is a
non-significant observation but, due to its size, it would negatively affect the annual average.
This reflects the decline in global FDI inflow in recent times as well as the instability caused

by the most recent economic and financial crisis.

As far as the GINI coefficient is concerned, some stability can be observed in this measure
of income inequality, with the highest average of 30.432 in 2014 and an observed slight

decrease since then with the progressive recovery of economic growth.

As for the fiscal variables, it is found that corporate income tax as a percentage of GDP
(CIR), as well as tax revenue from environmental pollution taxes and resources as a percentage
of GDP (Pollution Tax) have remained relatively stable over the 11 years under review. This
is a very positive indicator for the countries under study, as the existence of some fiscal stability

is one of several determinants in attracting FDI and consequently in economic growth.

The Electricity Tax variable in 2011 shows the highest value of tax revenues related to

electricity taxes as a percentage of GDP (0.13% of GDP).

This coincides with the year in which there was a significant increase in VAT on electricity

in Portugal, although this reflects the EU-28 average for revenue from the Excise Tax on
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electricity, and it also coincides with the height of the economic and financial crisis. In the last
three years of the sample there is a slight increase in the Electricity Tax variable, reaching in

2017 0.125% of GDP, which is close to the value obtained for 2011.

Turning to the analysis of Pearson correlations between the variables under study for the
entire sample (Table 4), there is a high positive correlation between the tax burden on electricity
and the income tax on natural persons (0.719), R&D expenditure (0.716) and, at a lower grade,

the cost of labour (0.498).

The highest coefficient here (0.98) shows a positive correlation between the CIR and
Corporate_Tax variables, as both variables relate to corporate income tax revenue as a

percentage of GDP, being computed by distinct sources.

It is also noteworthy that, and interpreting the coefficients present here, the greater the
degree of openness of an economy, the greater the FDI captured by it (0.638); the higher the
unemployment rate, the greater the income inequality (0.491); the higher the per capita GDP,
the higher the tax revenues from personal (0.653) and corporate (0.556) income, the higher the
cost of labour (0.942) and the higher the R&D expenditure (0.620) (fruits of the economic
growth that this represents); the higher the cost of labour, the greater the tax revenues from

personal income (0.713) (given the progressivity of this type of tax).

However, the main conclusion to be drawn from the analysis of Pearson's correlation
coefficients is that this sample does not offer multicollinearity problems, at least considering

only two variables at the same time, which is necessary to establish a correct regression model.
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Table 4: Pearson's Correlations

Log

Electricity_ (GDPpc Log Pollution_ Growth_ Unemploy- Personal_ Corporate_ Goods_ Property_ Subsi-
FDI GINI Tax CIR ) GA (MO) Tax GDPpc  HICP emnet Tertiary Tax Tax Tax Tax R&D  dies
FDI 1
GINI -0.043 1
Electricity_
Tax -0.135  -0.277 1
CIR 0.445  -0.343 -0.04 1
Log
(GDPpc) 0361  -0.326 0.430 0.556 1
GA 0.638  -0.228 -0.376 0.408 0.193 1
Log (MO) 0169  -0.313 0.498 0.411 0942  -0.069 1
Pollution -0.107  -0.13 0.169 -0.217  -0.068  0.058 -0.023 1
Growth_
GDPpc -0.065  0.047 -0.17 -0.104  -0.174  0.192  -0.246 0.015 1
HICP -0.010  -0.062 -0.073 0.106  -0.135  0.030 -0.190 0.112 -0.317 1
Unemploy-
ement -0.131  0.491 -0.201 -0.303  -0.222  -0.315 -0.129 -0.33 -0.084 -0.22 1
Tertiary -0.482  0.163 0.282 -0.537  -0.140  -0.597 0.023 0.069 -0.023 -0.099 0.480 1
Personal _
Tax 0.006  -0.209 0.719 0.198 0.653 -0.197  0.713 0.112 -0.221 -0.052 -0.209 0.150 1
Corporate_
Tax 0.444  -0.355 -0.063 0.980 0.492 0.444  0.336 -0.201 -0.087 0.117 -0.291 -0.524 0.161 1
Goods_Tax | -0.171  -0.154 0.336 -0.400  -0271  -0.186 -0.184 0.355 -0.145 -0.058 -0.101 0.245 0.217 -0.348 1
Property_
Tax 0.220 0.107 -0.054 0.279 0.511 -0.078  0.605 -0.081 -0.247 -0.185 0.281 -0.001 0.357 0.228 -0.205 1
R&D -0.093  -0.54 0.716 0.147 0.620  -0.196 0.698 0.086 -0.201 -0.071 -0.401 0.138 0.650 0.093 0.214 0.089 1
Subsidies -0.013  0.044 -0.17 0.145 0.037 0.010  0.076 -0.026 -0.027 0.029 -0.081 -0.1360 -0.3200 0.112 -0.372 0.001 0.112 1
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4.2. Analysis of the Estimated Econometric Models

Next, the results obtained with the estimation of the econometric models under test in this
investigation are presented and analysed. Tables 5 and 6 show the results of interdependent

simultaneous equation system estimates using the GMM estimation method
The sample used corresponds to the 28 EU member states from 2007 to 2017.

Table S - Model estimation results (1)

Model (€3]
Dependent Variable FDI
Independents Variables
Constant 2797
(60.771)
ELECTRICITY_TAX -11.054#**
(3.006)
CIR 1.267
(1.183)
LOG (GDPpc) 37.663***
(8.177)
GA -0,012
(0.017)
LOG (MO) -30.828***
(6.575)
FDI (-1) 0.296%**
(0.066)
GINI -0.251%*
(0.148)
R? 0.297
Observations 153

Note: The symbols ***, **, and * indicate the significance of the variables at 1%, 5% and 10%,

respectively.

Firstly, by analysing the results of the FDI equation, it should be noted that the impacts of
the various variables on FDI are not exhausted in the short- term, and there are important

consequences in subsequent periods that economic decision makers should consider. Thus, with
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regard to the partial adjustment mechanism employed in this analysis, it is found that the
coefficient of this adjustment is 0.296, i.e., about 30% of FDI is projected for the following
period, successively (Table 5). Thus, a significant percentage of a given investment is realised
only in periods subsequent to the investment decision. The reasons that may justify such a
situation are the possible economic and financial barriers that investors have to overcome,

bureaucratic issues among others, that may delay the materialisation  of the investment.

As for the coefficient obtained for the main variable under study (Electricity Tax), which
is statistically significant (at 1%), it shows that there is indeed a negative impact of the tax
burden on electricity (as a proportion of GDP) on FDI captured by an economy. This impact is
reflected in the fact that a 1 percentage point (pp) increase in the electricity taxes rate (on GDP)
translates into an average FDI decrease of approximately 11 pp, ceteris paribus (Table 5), with

the total long-term impact?! of -15.7 pp.

As for the remaining variables, we highlight those that proved to be statistically significant
in this study (at the significance level of 1%): Log (GDPpc) and Log (MO), reflecting the
importance of the country’s economic dimension and of the labour costs to capture foreign
investment. It can then be stated that a 10% increase in per capita GDP leads, in the short-
term, to an increase of approximately 3.8 pp in FDI captured, while a similar increase in labour
costs decreases FDI uptake by about 3,1 pp. (Table 5). Their long-term impacts are 5.3 and -
4.4 pp, respectively.

As for the influence of income inequality on the captured FDI | it is shown to be negative,
as expected (being statistically significant at 10%). In other words, a decrease in the GINI
coefficient represents an indicator capable of attracting investments, as supported by Loureiro’s
(2016) conclusions. In other words, and interpreting the data, a 1 pp increase in the GINI
coefficient results in a 0.251 pp decrease in short-term FDI inflows, and in a 0.357 pp in the

long-term total.

Note that the GINI variable is an explicative variable (of FDI) in this first equation, and it
switches to the dependent variable in the second equation (with FDI being the explanatory
variable), which implies the interdependence of the model equations, which is confirmed at the
empirical level due to the fact that these two variables are statistically significant when

explanatory (at the level of significance of 10% for GINI, and at least 5% for FDI).

21 (coefficient of the variable concerned / (1-adjustment coefficient))
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The control variables, corporate income tax (CIR) and degree of economic openness (GA)
show opposite signs to those expected from the literature. However, these variables were not

statistically significant in the treatment of this sample (Table 5).

The following table (Table 6) presents the results of the estimation of two alternative
equations that aim to explain income inequality. The difference between models (2) and (2.1)
is that the latter includes an interaction variable between tax revenues from electricity taxes and
tax revenues from environmental taxes. It should be noted at the outset that it was considered
more convenient to include control variables with a lag period as a way of including some

temporal effects, since the introduction of autoregressive procedures was not advantageous.

Regarding regression (2), it can be stated that the tax burden on electricity has a positive
and statistically significant numerical impact (at 1%). This means that, when taxes on electricity
increase, they cause an increase in the GINI coefficient, that is, an increase in income inequality.
Empirically, a 1 pp increase in the rate of electricity taxes on GDP causes an increase in income
inequality of 5.40 pp. A similar increase in the rate of pollution taxes on GDP, on the other
hand, has a beneficial effect on inequality by causing a decrease in the GINI coefficient. In
numerical terms, inequality decreases by 3.61 pp when pollution tax revenue increases (see

Table 6).

It is also found that the increase in FDI causes a statistically significant (5%) decrease in
income inequality, given the multiple benefits it brings in the recipient country as seen in the
literature review of this research. This result corroborates the conclusions of some previous
studies carried out in this area, such as Celik and Basdas (2010), as well as ensuring the

interdependence of the model.
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Table 6 - Estimation results of GINI models (2) and (2.1)

Model (2) 2.1)
Dependent Variable GINI GINI
Independent Variables
24.828%** | 25 777***
Constant (1.366) (1.661)
ELECTRICITY_TAX 4007 | 767
- (1.225) | (1.131)
POLLUTION_TAX SOLTE) 498
(0.991) (2.140)
-33.427%**
ELECTRICITY TAX * POLLUTION TAX ) (6.329)
0.252%** | (). 221%*%*
GROWTH_GDPpc (-1) (0.068) (0.061)
0.122 0.192
HICP (-1) (0.176) (0.173)
0.256%%* | (.272%**
UNEMPLOYMENT  (-1) (0.044) | (0.042)
0.000 0.003
TERTIARY (-1) (0.003) (0.005)
0.111 -0.002
GOODS TAX (-1) (0.080) | (0.092)
0.298*** | (.388%**
PERSONAL_TAX (-1) + CORPORATE_TAX (-1) (0.066) | (0.068)
0.004 -0.211
PROPERTY TAX (-1) (0.215) | (0.241)
-4 322%** | 4 AB5***
R&D (-1) (0.724) (0.652)
0.072%*** | (.054%**
SUBSIDIES (-1) (0.022) (0,020)
-0.002%* | -0.004***
FDI (0.001) (0.002)
R? 0.818 0.839
Observations 109 109

respectively.
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If we add to the model (2) the Electricity Tax * Pollution Tax interaction variable we get
the model (2.1), which allows us to obtain  partly similar but somewhat different and relevant
conclusions. The interaction effect between the electricity tax and pollution variables implies
that the negative impact that the electricity tax burden has on inequality is partly offset by the
introduction of pollution taxes (Table 6). On the other hand, in this modified model, the 1 pp
increase in FDI inflows reduces the GINI coefficient by 0.004 pp (Table 6) (when in the

previous equation the reduction was only 0.002 pp).

Remember that one of the justifications for this situation of different consequences for the
economy and society for the two types of taxes, on electricity versus pollution, is that the taxes
in question are of a different nature. While taxes on electricity affect economic agents in a
general way based on their consumption of electricity, taxation of pollution implies the act of
polluting, and this taxation tends to be mostly on legal persons, namely industrial companies.
Thus, it seems to make sense that pollution taxes alleviate income inequality of households
affected by electricity taxes by considering taxation aimed at combating negative externalities
and penalising those responsible for them, such as discharge of effluents or emissions of

polluting gases.

These data show that, given this interaction, the overall impact of a 1 pp increase in
electricity taxes increases inequality by 4.537 pp?2, when Pollution Tax is equal to its average
value in the descriptive statistics. That is, the final impact of the Electricity Tax variable is
mediated by the pollution rate value and continues to increase inequality, but this increase is
mitigated by the amount of the pollution tax. This result of the study seems to be important to
understand the importance of the differentiation caused by the pollution tax and its relationship

with others, such as that affecting electricity.

Finally, it should be noted that, statistically, the set of explanatory variables as a whole

proposed is significant in both estimated equations (global F-test).

The results obtained thus confirm the research hypotheses presented in this study, since, as
regards the tax burden on electricity, both estimates have a statistically significant value (at
1%), which offers a strong evidence that the increase in electricity taxes leads to a decrease in
the amount of FDI raised, as well as an increase in income inequality. In other words, it is
proved here that the tax burden on electricity has a negative and statistically significant

relationship with FDI and a positive and statistically significant relationship with income

22 The following calculation was performed = (7.679+ (-33.427) * 0.094).
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inequality, that is, the tax burden on electricity has damaging effects both on foreign investment

and revenue equality.

The results show, with a particular focus on taxation on electricity consumption, that fiscal
policy, perhaps at EU-28 level, can be an indispensable tool for governments to attract FDI to
achieve lower levels of income inequality, and thereby promote the growth and economic

development of countries and across the EU.
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5. CONCLUSION

Fiscal policy is an important tool that governments have for achieving certain goals for the
economy. However, this policy is not limited to direct tax reforms, such as taxes that tax the
income of individuals and corporations, but also covers indirect taxes, where the taxes on

electricity consumption are analysed here.

The present exposition had as main objective to study the impact of the tax burden on
electricity in attracting FDI, as well as its influence on the income inequality of consumers.
Thus, the research has a scope of economic nature (FDI) and another of social nature (income
inequality measured by the GINI coefficient). Such scope gives this study a specificity and

extent not found in the existing literature.

At the heart of the study is the tax burden on electricity given its extreme importance,
widespread across all sectors of economic activity. The tax burden on electricity influences two
important aspects of the economy and society, which relate to each other: FDI and income
inequality. One factor weighing FDI decisions is precisely the costs of raw materials and
consumer subsidiaries, so notably large industrial and value-added companies analyse this
effect on their financial accounts. Also on the household side, electricity spending tends to
represent a significant portion of their budgets, especially for lower income households, so their
impact at this level has also been analysed. In other words, this tax is not progressive in nature,

resulting in harmful consequences for families, promoting unwanted income inequality.

Given the interdependent nature of the two endogenous variables studied here, FDI and
income inequality, a system of simultaneous equations and GMM estimation were used to
control endogeneity in relation to the study population, i.e. the EU-28 and data from countries

repeated from 2007 to 2017.

The results are in agreement with the hypotheses initially formulated based on the literature
review. This means that the higher the tax burden on electricity, the less FDI will be captured
and the greater will be the income inequality, which highlights the negative impacts on the

economy and on society of the excessive fiscal policy.

On the other hand, pollution taxes have been shown to have a differentiating effect and
contribute to the reduction of income inequality and the mitigation of electricity tax on its

negative impact on inequality.
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Complementary conclusions to these more central ones were also obtained. Increased FDI
uptake has been shown to reduce inequality, while diminishing income inequality attracts FDI

- a virtuous circle.

It should be noted that the fact that the data used on electricity tax revenues only consider
excise duty leads us to believe that if VAT is still added to electricity, the results obtained here

were even more pronounced and relevant.

The fact that the variables relating to corporate income tax (CIR) and the degree of openness
of the economy (GA) were not significant in this research, leaves room for further research to
refine this aspect. The interaction between electricity taxes and pollution taxes can also be

deepened to account for the interdependence of the two taxes.

52



REFERENCES

Abeberese, A. (2017). “Electricity cost and firm performance: evidence from India.” Review of

Economics & Statistics. 99:839-852.

Abreu, A. (June 6, 2019). “Esta energia que nos esgota.” Expresso.

https://expresso.pt/blogues/bloguet _economia/blogue econ_sandro_mendonca/2019-06-06-

Esta-energia-que-nos-esgota. (accessed June 7, 2019).

Acharjee, P. (2013). “Strategy and implementation of Smart Grids in India.” Energy
Strategy Reviews. 1: 193-204.

Adams, S., Mengistu, B. (2008). “Privatization, governance and economic development in

developing countries.” Journal of Developing Societies. 24 (4): 415-438.

APREN, Associa¢do Portuguesa de Energias Renovaveis: ‘“Balango da Producdo de
Eletricidade de Portugal Continental.” https://www.apren.pt/pt/apren/quem-somos. (accessed

April 22, 2019).

American Economic Association. JEL Classification System / EconLit Subject Descriptors.

https://www.aeaweb.org/econlit/jelCodes.php?view=jel. (accessed June 3, 2019).

Ataide, A. (2019, 18 de fevereiro). “Governo ndo se compromete com subida de impostos
recomendada pela OCDE.” Jornal economico.

https://jornaleconomico.sapo.pt/noticias/governo-nao-se-compromete-com-subida-de-

impostos-recomendada-pela-ocde-412848. (accessed February 19, 2019).

Aybar-Arias, C., Casino-Martinez, A., Loépez-Gracia, J., (2012).” On the adjustment speed
of SMEs to their optimal capital structure.” Small Business Economics. 39: 977-996

Basu, P., and Guariglia, A. (2007). “Foreign Direct Investment, inequality, and growth.”
Journal of Macroeconomics. 29(4): 824-839.

Bazilian, M. et al. (2014). “Energy governance and poverty.” Energy Research & Social
Sciences. 1: 217-225.

Blonigen, B. A. (2005). “A review of the empirical literature on FDI determinants.” Atlantic
Economic Journal. 33: 383-403.

Borraz, F., Lopez-Cordova, J. E. (2007). “Has globalization deepened income inequality in

Mexico?” Global Economy Journal. T (1): 1524-5861.

53



Borselli, Fabrizio, Chiri, Salvatore, Romagnano, Ettore (2012). “Patterns of reduced VAT
rates in the European Union.” Int. VAT Monit. 13-21 (January/February).

Brooks, D., Hasan, R., Lee, J., Son, H. and Zhuang, J. (2010). “Closing development gaps:
challenges and policy options.” ADB Economics Working Paper Series 209, Manila: Asian
Development Bank.

Bussmann, M., de Soysa, L., Oneal, J.R. (2005). “The effect of globalization on national
income inequality.” Comparative Sociology. 4 (3): 285-312.

Caetano, A. L. and M. (May 2, 2019). “Investimento estrangeiro. Reino Unido ¢ China
seguram Portugal no pior ano em quase duas décadas.” Dinheiro Vivo.

https://www.dn.pt/dinheiro/interior/investimento-estrangeiro-reino-unido-e-china-seguram-

portugal-no-pior-ano-em-quase-duas-decadas-10852620.html. (accessed May 14, 2019).

Cansino, J. M. et al. (2010). “Tax incentives to promote green electricity: An overview of
EU-27 countries.” Energy Policy: The International Journal of the Political, Economic,
Planning, Environmental and Social Aspects of Energy. 38: 6000—6008.

Celik, S., Basdas, U. (2010). “How does globalization affect income inequality? A panel

data analysis.” International Advances in Economic Research. 16: 358-370.

Costa-campi, Maria T. et al. (2018). “Is energy market integration a green light for FDI?”
The Energy Journal. 39: 39-56.

Cotrim, A. (2018, 11 de outubro). “IVA da eletricidade vai descer em 2019 para a parte fixa
da fatura.” Observador. https://observador.pt/2018/10/11/factura-da-electricidade-vai-descer-
em-2019/. (accessed October 12, 2018).

Cruciani, M. (2011). “Trends in Electricity Prices for Domestic Customers in Western

Europe.” IFRI, Paris.

Dada, O. (2014). “Towards understanding the benefits and challenges of Smart/Micro-Grid
for electricity supply system in Nigeria.” Renewable and Sustainable Energy Reviews. 38:

1003-1014.

De Mooij, R. A., (1999). “The double dividend of an environmental tax reform.” In: Van
den Bergh, J. C. J. M. (Ed.), Handbook of Environmental Economics. Edward Elgar,
Cheltenham.

54



De Mooij, R. A. and Ederveen, S., (2003). “Taxation and foreign direct investment: a

synthesis of empirical research.” International tax and public finance. 10: 673-693.

Desai, M. A., Foley, C. F. and Hines, J. R., (2003). “Chain of ownership, tax competition,
and the location decisions of multinational firms.” In: Herrmann, H. e Lipsey, R. (Eds.) Foreign

Direct Investment in the Real and Financial Sector of Industrial Countries (Berlin: Springer).

Desai, M. A., Foley, C. F. and Hines, J. R., (2004). “Foreign direct investment in a world
of multiple taxes.” Journal of Public Economics. 88: 2727-2744.

Desai, M. A., and J. R. Hines (2001). “Foreign Direct Investment in a World of Multiple
Taxes.” NBER Working paper no. 8440, August.

Do vale, C. L. (2014). “Regulagao econémica no setor elétrico: Discussao das metodologias
de calculo do custo de capital.” Master's Dissertation in Economics, Faculty of Economics,

University of Porto (FEP), p. 33.

Dreher, A. and Gaston, N., (2006). “Has Globalization Increased Inequality?” Swiss

Institute for Business Cycle Research, n°140.

EIB, European Investment Bank Investment Report 2018/2019: Retooling Europe’s
Economy. http://www.eib.org/attachments/efs/economic_investment _report 2018 en.pdf.

(accessed November 30, 2018).

Ekins, P., Pollitt, H., Barton, J., Blobel, D., (2011). “The implications for households of
environmental tax reform (ETR) in Europe.” Ecologic Economics. 70 (12): 2472— 248S5.

Ernst & Young. (2011). “Como retomar o crescimento?”” Portuguese Attractiveness Survey.

ERSE, Entidade Reguladora dos Servigos Energéticos, “Resumo Informativo - Comparagao
Precos Eurostat - 1°semestre 2018.”
http://www.erse.pt/PT/imprensa/destaques/2018/Comunicados/20181114 Resumo%20inform
ativo%20eurostat 2018S1.pdf (accessed November 29, 2018).

European Commission (2018). “Excise Duty Tables (Tax Receipts — Energy Products and
Electricity).”

https://ec.europa.eu/taxation_customs/sites/taxation/files/resources/documents/taxation/excise

_duties/energy products/rates/excise_duties _energy products en.pdf. (accessed March 6,

2019).

55



Eurostat, Your key to European Statistics. https://ec.europa.cu/Eurostat (accessed

November 12, 2018).

Faustino, H. and Vali, C. (2011). “The effects of Globalisation on OECD Income Inequality:
A static and dynamic analysis.” ISEG, Technical university of Lisbon, department of

Economics, WP 12/2011/DE.

Fernandez, S. (2014). “A importancia do desenvolvimento das Energias Renovaveis através
das Tarifas Feed-In.” Master Dissertation in Administrative Law: Public Procurement Faculty

of the Law School of the Catholic University of Portugal, pp.16-17.

Filipe, S., Zelia, S., (2017). “Does dynamic trade-off theory explain Portuguese SME capital

structure decisions?”’ Journal of Small Business and Enterprise Development. 24: 485-502

Filipovi, S., Verbic, M. and Radovanovi, M. (2015). “Determinants of energy intensity in
the European Union: A panel data analysis.” Energy: The International Journal. 92: 547-555.

Filippov, S. and Kalotay, K. (2009). “Foreign Direct Investment in Times of Global
Economic Crisis: Spotlight on New Europe.” UNU-MERIT Working Paper No. 2009-21.

Flues, F., Thomas, A., (2015). “The distributional effects of energy taxes. OECD Taxation."
Working Papers, No. 23, OECD Publishing, Paris.

Fowowe, B., Shuaibu, M.I. (2014). “Is foreign direct investment good for the poor? New

evidence from African countries.” Economic Change and Restructuring. 47 (4): 321-339.

Franco C., Gerussi E. (2013). “Trade, foreign direct investments (FDI) and income
inequality: Empirical evidence from transition countries.” Journal of International Trade and

Economic Development. 22 (8): 1131-1160.

Freeman, N.J. (2004). “Harnessing foreign direct investment for economic development
and poverty reduction: Lessons from Vietnam.” Journal of the Asia Pacific Economy. 9(2):

209-222.

Fullerton, D., Heutel, G., (2007). “The general equilibrium incidence of environmental

taxes.” Journal of Public Economics. 91 (3): 571-591.

Gabinete de Estratégia e Estudos do Ministério da Economia e Gabinete de Planeamento,
Estratégia, Avaliacdo e Relagdes Internacionais do Ministério das Finangas (2017), “Boletim

Mensal de Economia Portuguesa”, http://www.gpeari.gov.pt/analise-

56



economica/publicacoes/ficheiros-do-bmep/2017/outubro/em-analise/Investimento-Direto-

Estrangeiro-durante-a-crise.pdf (accessed March 20, 2019).

Gohou, G., Soumaré¢, 1. (2012). “Does foreign direct investment reduce poverty in Africa

and are there regional differences?” World Development. 40 (1): 75-95.

Gondor, M. and Nistor, P., (2012). “Fiscal policy and foreign direct investment: evidence
from some emerging EU economies.” Procedia-Social and Behavioral Sciences. 58: 1256-

1266.

Gonseth, C. et al. (2015). “Energy-tax changes and competitiveness: The role of adaptive
capacity.” Energy Economics. 48: 127-135.

Goulder, L.H., (1995). “Environmental taxation and the double dividend: a reader’s guide.”

International Tax and Public Finance. 2:155-182.

Herzer, D., Hiihne, P., Nunnenkamp, P., (2014). “FDI and income inequality - evidence

from Latin American economies.” Review of Development Economics. 18(4): 778-793.

Hristu-Varsakelis, D., Karagianni, S. and Saraidaris, A., (2011). “Equilibrium conditions in
corporate tax competition and Foreign Direct Investment flows.” Economic Modelling. 28: 13-

21.

Hussain, S., Chaudhry, LS., Mahmood-ul-Hasan (2009). “Globalization and Income
Distribution: Evidence from Pakistan.” European Journal of Social Sciences. 8 (4): 683-691.

Iniguez-Montiel, A.J. (2014). “Growth with equity for the development of Mexico: Poverty,
inequality, and economic growth (1992 — 2008).” World Development. 59: 313— 326.

International Energy Agency, (2009). World Energy Outlook 2008. Paris.

Isidoro, C. el al. (2011). “O impacto das oscilagdes de receitas nos lucros no setor elétrico
brasileiro.” XVIII Brazilian Congress of Costs - Rio de Janeiro (Brazil), Federal University of

Parana, p.5.

Jamasb, T. (2006). “Between the state and market: electricity sector reform in developing

countries.” Utilities Policy. 14 (1): 14-30.

Jensen, N., Rosas, G. (2007). “Foreign direct investment and income inequality in Mexico,

1990-2000.” International Organization. 61: 467-487.

57



Jornal Econdémico (November 28, 2018). “Compreenda a sua fatura de eletricidade.”

https://jornaleconomico.sapo.pt/noticias/compreenda-a-sua-fatura-de-eletricidade-382905

(accessed November 28, 2018).

Jornal Econémico (November 29, 2018). “Empresas nacionais sdo as segundas da Unido
Europeia que mais se queixam dos custos de energia.”

https://jornaleconomico.sapo.pt/noticias/empresas-nacionais-sao-as-segundas-da-uniao-

europeia-que-mais-se-queixam-dos-custos-de-energia-383223 (accessed November 30, 2018).

Kaizeler, A. C. (2012). “Efeitos Da Globalizagao nos Paises em Desenvolvimento em
termos de Reparticdo do Rendimento.” Research Paper submitted to the Development Studies
Research. Seminar. PhD in Development Studies at the Higher Institute of Economics and

Management from the Technical University of Lisbon (ISEG), pp. 3, 7, 10-12, 16-20, 22.

Khennas, S. (2012). “Understanding the political economy and key drivers of energy access
in addressing national energy access priorities and policies: African Perspective.” Energy

Policy. 47: 21-26.

Kuznets, S. (1955). “Economic Growth and Income Inequality.” The American Economic

Review. 45 (1): 1-28.

Lee, E., Vivarelli, M. (2006). “The social impact of globalization in the developing
countries.” International Labour Review. 145 (3): 167-184.

Leitdo, N. C. and Faustino, H. C. (2010). “Determinants of foreign direct investment in

Portugal.” Journal of Applied Business and Economics. 11: 19-26.

Leite, A. N. (2010). “A internacionalizacio da economia portuguesa.” Relacoes

Internacionais Dezembro 2010. 28: 119-132.

Li, X., and Liu, X., (2005). “Foreign direct investment and economic growth: an

increasingly endogenous relationship.” World development. 33 (3): 393-407.

Lopes, M. and Rodrigues, S. (2018, 29 de novembro). “Governo invoca "seguranca
juridica" para deixar cair contribuigao para renovaveis.” Publico.
https://www.publico.pt/2018/11/29/politica/noticia/governo-justifica-recuo-cese-1852861
(accessed November 30, 2018).

58



Loureiro, A.S.S. (2016). “Investimento Direto Estrangeiro, Desigualdade de Rendimentos
e Pobreza em Portugal: uma andlise de séries temporais.” Master's Dissertation in Economics

and International Management, Faculty of Economics, University of Porto (FEP).

Majeed, M. T. and MacDonald, R., (2010). “Distributional and Poverty Consequences of
Globalization: A dynamic Comparative Analysis for Developing Countries.” Working Papers

2010 22, Business school — Economics, University of Glasgow.

Marques, Ricardo N. S. (2018). “O impacto do sistema fiscal na atracdo do investimento
direto estrangeiro na UE-28.” Master's Dissertation in Finance and Taxation, Faculty of

Economics, University of Porto (FEP), p.13.

Mieszkowski, P., (1969). “Tax incidence theory: the effects of taxes on the distribution of

income.” Journal of Economics Literature. 7 (4): 1103—1124.

Mocking, R., Steegmans, J., (2017). “Capital structure determinants and adjustment speed:
An empirical analysis of Dutch SMEs.” CPB Netherlands Bureau for Economic Policy
Analysis.

Morita, T., Sugawara, K. (2015). “Human capital and FDI: Development process of the
developing country in an overlapping generation model.” The Journal of International Trade

& Economic Development. 24 (7): 922-946.

Mundell, R. (1957). “International Trade and factor Mobility.” The American Economic
Review. 47 (3): 321-335.

Nunes, P. (2015). Curva de Lorenz. http://knoow.net/cienceconempr/economia/curva-de-

lorenz/. (accessed February 16, de 2019).

OCDE (2011). “Society at a Glance 2011: OCDE Social Indicators.” Paris: OCDE.
http://www.OCDE.org/berlin/47570121.pdf. (accessed April 25, 2019).

OCDE (2014). “OCDE Economic Surveys: Portugal 2014.” Paris: OCDE.

http:/www.OCDE-ilibrary.org/economics/OCDE-economic-surveys-portugal-

2014 _eco_surveys-prt-2014-en;jsessionid=9cp7wp4gxs7c.x-OCDE-live-03. (accessed April
25, 2019).

OCDE, Database on Policy Instruments for the Environment: PINE database.
https://pinedatabase.oecd.org/. (accessed November 26, 2018).

59



OCDE, Better Policies for Better Lives. http://www.oecd.org/. (accessed November 12,
2018).

Oueslati, W., Zipperer, V., Rousseliere, D. and Dimitropoulos, A. (2017). “Energy taxes,
reforms and income inequality: An empirical cross-country analysis”. International Economics.

150: 80-95.

Ozkan, A., (2001). “Determinants of Capital Structure and Adjustment to Long Run Target:
Evidence From UK Company Panel Data.” Journal of Business Finance & Accounting. 28:

175-198

Pereira, A.M. and Pereira, R.M. (2018). “A lower vat rate on electricity in Portugal:
Towards a cleaner environment, better economic performance, and less inequality. ” Energy
Policy: The International Journal of the Political, Economic, Planning, Environmental and

Social Aspects of Energy. 117:1-13.

Pereira, Manuel J.R.C. (2010). “Impacto da taxa de imposto que incide sobre o rendimento
das empresas na atratividade do investimento direto estrangeiro nos paises da UE-15.” Master's
Dissertation in Finance and Taxation, Faculty of Economics, University of Porto (FEP), pp.16,

17 e 34-37.

Petiz, J. (July 4, 2018). “6 perguntas e respostas sobre as rendas de energia.” Diario de
Noticias. https://www.dn.pt/dinheiro/interior/6-perguntas-e-respostas-sobre-as-rendas-de-

energia-9546810.html. (accessed January 9, 2019).

PGDL, Procuradoria Geral Distrital de Lisboa, Ministério Publico, Legislacdo, “Lei de
defesa do consumidor, Lei n.° 24/96, de 31 de Julho.”
http://www.pgdlisboa.pt/leis/lei_mostra articulado.php?nid=726&tabela=leis. (accessed
March 20, 2019).

Pimpao, Ricardo A.G. (2013). “O processo de liberalizagdo do mercado da energia elétrica:
O caso portugués em perspetiva comparada.” Master's Dissertation in Public Policy at the
School of Sociology and Public Policy: Department of Political Science and Public Policy at
the Lisbon University Institute (ISCTE), pp.8-9.

Pinto, P. R. (2018, 13 de outubro). “Eletricidade desce até 5% em 2019 e 2020.” Dinheiro
Vivo. https://www.dinheirovivo.pt/economia/eletricidade-desce-ate-5-em-2019-e-2020/

(accessed October 15, 2018).

60



Pordata: Base de Dados Portugal Contemporaneo. https://www.pordata.pt/Glossario.

(accessed November 20, 2018).

Portal das Finangas, Codigo do Imposto sobre o Valor Acrescentado.

http://info.portaldasfinancas.gov.pt/pt/informacao_fiscal/codigos_tributarios/civa_rep/Pages/c

odigo-do-iva-indice.aspx (accessed April 26, 2019).

Rentschler, J. and Kornejew, M. (2017). “Energy price variation and competitiveness: Firm

level evidence from Indonesia.” Energy Economics. 67:242-254.

Ribeiro da Silva, A. L. G. (2016). “Eletricidade, Crescimento Econdémico e
Desenvolvimento: uma contribuicdo para o estudo do caso de Mogambique.” Master's

Dissertation in Economics and Environmental Management, Faculty of Economics, University

of Porto (FEP), pp. 11-14.

Rodrik, Dani (1998). “The Debate over Globalization: How to move forward by looking

backward.” Harvard University.

Rosa, I. (January 5, 2019). “Governo aumenta taxa de carbono quatro dias depois de baixar

imposto da gasolina.” Observador. https://observador.pt/2019/01/05/governo-aumenta-taxa-

de-carbono-quatro-dias-depois-de-baixar-imposto-da-gasolina/ (accessed January 8, 2019).

Sadath, A.C. and Acharya, R.H. (2015). “Effects of energy price rise on investment: Firm

level evidence from Indian manufacturing sector.” Energy Economics. 49: 516-522.

Schumann, L. M. and Kroetz, C. E. S. (2008). “Custos com Encargos Setoriais no setor
Elétrico Brasileiro”. Contabilidade e Informagdo. 28: 41-52, jan./jun. 2008.

Seyoum, M., Wu, R., Lin, J.(2015). “Foreign direct investment and economic growth: the

case of developing African economies.” Social Indicators Research. 122 (1): 45-64.

Shahbaz, M. et. al (2017). “Production function with electricity consumption and policy
implications in Portugal.” Energy Policy: The International Journal of the Political, Economic,

Planning, Environmental and Social Aspects of Energy. 110: 588-599.

Simabukulo, L. A. N. et al. (s.d.). “Energia, Industrializagdo ¢ Modernidade — Histdria
Social.” Museu da energia, p. 4. http://www.museudaenergia.org.br/media/63129/03.pdf.
(accessed February 24, 2019).

61



Simmons, R. S., (2000). “Corporate taxation and the investment location decisions of
multinational corporations.” HKIBS Working Paper Series 035-990. Available on Lingnan
University website: https://commons.In.edu.hk/hkibswp/27/

Soares, Claudia C. C. (2012). “O impacto da crise econémico-financeira mundial nos
determinantes do investimento direto estrangeiro.” Master's Dissertation in International
Business, School of Technology and Management, Polytechnic Institute of Leiria, pp. 1-2, 12-
14, 28, 45.

Soares, 1. (2016). “Effect of Varying Sample Sizes on Electricity Prices: European Case.”
Biennial International Conference on Power and Energy Systems: Towards Sustainable Energy

(PESTSE).

Sorensen, P. (2007). “The theory of optimal taxation: what is the policy relevance?” Int.
Tax. Public Financ. 14 (4), 383—-406.

Speck, S., (1999). “Energy and carbon taxes and their distributional implications.” Energy
Policy. 27 (11): 659— 667.

Stringer, J. (2006). Foreign Direct Investment and Income Inequality in Developing

Countries: An Exploration of the Causal Relationship Using Industry Level FDI Data.

Sylwester, K. (2005). “Foreign direct investment, growth and income inequality in less

developed countries.” International Review of Applied Economics. 19 (3): 289-300.

Tayebi, S. K. and Ohadi, S., (2009). “Relationship between Globalization and Inequality in
Different economic Blocks”. Available on http://gdri.dreem.free.fr/wp-content/d32-tayebi-
ohadi_final.pdf

Tsai, P. (1995). “Foreign direct investment and income inequality: further evidence.” World

Development. 23 (3): 469-483.

UNCTAD, Conferéncia das Nagdes Unidas sobre Comércio e Desenvolvimento.
“Definitions and Sources.” https://unctad.org/en/Docs/wir2007p4_en.pdf. (accessed March 18,
2019).

Vandyck, T. and Regemorter, D. V. (2014). “Distributional and regional economic impact
of energy taxes in Belgium.” Energy Policy: The International Journal of the Political,

Economic, Planning, Environmental and Social Aspects of Energy. 72:190-203.

62



Varzim, T. (April 29, 2019). “Reforma fiscal nos EUA leva investimento estrangeiro
mundial a derrapar 27% em 2018.” Jornal de negocios.

https://www.jornaldenegocios.pt/economia/mundo/detalhe/reforma-fiscal-nos-eua-leva-

investimento-estrangeiro-mundial-a-derrapar-27-em-2018 (accessed May 14, 2019).

Vasconcelos, J. (May 20, 2012). “O que ¢ o défice tarifario da eletricidade?” Jornal de
negocios.
https://www.jornaldenegocios.pt/opiniao/detalhe/o_que_eacute o_deacutefice_tarifaacuterio

da_electricidade (accessed October 23, 2018).

Verbic, M., Filipovic, S. and Radovanovi, M. (2017). “Electricity prices and energy

intensity in Europe.” Utilities Policy: Governance, Performance, Analysis. 47: 58-68.

Visdo (February 20, 2019). “Portugal esta entre os piores paises da Europa na pobreza
energética.” http://visao.sapo.pt/actualidade/portugal/2019-02-20-Portugal-esta-entre-os-

piores-paises-da-Europa-na-pobreza-energetica (accessed February 20, 2019).

Wang, B. et. al (2018). “Impact of energy taxation on economy, environmental and public

health quality”. Journal of Environmental Management. 206: 85-92.

Wier, M., Birr-Pedersen, K., Jacobsen, H.K., Klok, J., (2005). “Are CO2 taxes regressive?
Evidence from the Danish experience.” Ecological Economics. 52 (2): 239-251.

Wu, J.-Y., Hsu, C.C. (2012). “Foreign direct investment and income inequality: Does the
relationship vary with absorptive capacity?” Economic Modelling. 29 (6): 2183-2189.

63



ANNEX
Annex 1

In order to contextualize and standardize the issue of electricity price decomposition at EU
level, it should be noted that Eurostat periodically publishes this information according to the

following components:

e Energy and networks: The energy component reflects the prices formed in the market
and related to the purchase and sale of energy delivered to consumers. The networks
necessary for the transmission of energy from the power generation centers to the
consumers are subject to regulation and the Network Usage tariffs are approved by
national regulators.

e Fees and Taxes: The fees and taxes component incorporates taxes such as VAT and
Excise, as well as other policy-making costs such as costs of general economic interest
(CIEQG). For example, CIEGs include the extra costs of special regime production under
guaranteed prices, the costs of maintaining contractual equilibrium (CMEC), the costs
of offsets for isolated island systems, municipal rents and other costs. Network Usage

charges reflected in Network Access charges paid by all consumers.

It should be noted that the CMEC is a remuneration paid to energy companies, acting as a
kind of insurance to offset the revenues that the company would have from the sale of energy
under normal market conditions, being its cost imputed to the taxpayers through the electricity
bill. The CMEC arose with the need to replace the Energy Purchase Agreements (PPAs) that
were banned by the European Energy Liberalization Directive in 2003, which required an
"efficient, free and competitive market regime". These PPAs were created in Portugal with the
aim of attracting private capital for energy production, in order to help enhance the value of
EDP in the first privatization phase that started in 1997, as simultaneous investment in energy
production did not seem advisable. and in distribution given the difficult situation of energy In
fact, both the PPAs and the CMEC contributed positively not only to the public coffers with
their appreciation during the EDP privatization process, but also to the electricity, as the
effective nominal profitability of these contracts was higher than the opportunity cost of the
capital considered by government order. These contracts are still expected to be in force until

2027, although their existence and operating rules divide opinions.

In Portugal, the Energy Services Regulatory Authority (ERSE), based on the information

published by Eurostat, presents the disaggregated and contextualized information for the
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country. Its interpretation is relevant for the simplicity of its analysis, which allows a better
understanding not only of the decomposition of electricity prices in Portugal and in the other
EU countries, as well as the averages of the EU-28 and the Eurozone. 19, as it also contributes
to justify the theme under study.

Fig. 1.1: Decomposition of electricity prices for domestic consumers in DC Consumer
Band
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Source: ERSE Briefing, 1st semester 2018.

Note: Dc-Consumption Band between 2500 kWh and 5000 kWh which is the most representative in
Portugal.

Fig. 1.2: Decomposition of electricity prices for industrial consumers in the Consumer
Band Ib
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Source: ERSE Briefing, 1st semester 2018.

Note: Ib-Consumption band between 20 MWh and 500 MWh which is the most representative in
Portugal.
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The following are the portions that make up an electricity bill in Portugal in addition

to energy consumption, whether the consumer is on the regulated market where the tariff to be

paid is approved by ERSE, the so-called regulated tariff, or on the free marke

t23 where the

retailer sets the prices and conditions to apply to the customer.

Energy Consumption (Assessed by measured consumption or estimated consumption,
whether or not there is, respectively, an actual reading during the period to be invoiced);
Contracted Power (Price varies by offer or trader and is defined at contract);
Additional Services (These allow you to obtain more favourable energy prices, which
may include the maintenance of appliances, construction works, insurance, among
others);

Refunds (Some merchants have loyalty programs that allow you to get refunds of a
percentage of the invoice amount, which can be deducted directly from the amount
payable or made available on discount cards).

Fees and taxes (listed in chapter 2.3.3.)

2 Tt is recalled that the liberalization of the energy market took place gradually between 1995 and 2006.
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Annex 2

Graphically [Fig. 4], the GINI coefficient can be represented by dividing the area between
the Lorenz curve®® and the equality line across the area below it. As the area of income
concentration decreases, the GINI index approaches zero and when the Lorenz curve coincides
with the line of equal distribution the GINI index is zero, which means perfect income equality.
It is thus a coefficient that measures the discrepancy between perfect income equality and the

real situation observed in an economy.

Fig. 2.1: Lorenz curve of income distribution
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Source: Reproduced from KAIZELER, A. C. (2012), p. 20

24 The Lorenz Curve is a graph that seeks to illustrate the inequality in income distribution among households in a
given economy. Itis then a diagram in which one of the axes is placed the variable Income and the other the Population,
both represented by percentage classes. This diagram shows a line representing the percentage of income that belongs
to each group of the population, which allows a reading of the type: “x% of the poorest population have y% of the
total income”. The further from the diagonal this line is, the greater the income concentration, i.e. the greater the
inequality in income distribution between households.
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Annex 3

Fig. 3.1- Tax incentives for green electricity production in direct taxes

Personal income tax Corporate tax Property tax

Belgium 174 174

Czech Rep. » 174

France »

Greece »

Italy 1%
Luxembourg 174

Spain 17 17

Source: Reproduced from Cansino, J. M. et al. (2010), p. 6004.

Fig. 3.2 - Tax incentives for green electricity production in indirect taxes, pigouvian
taxes and others

VAT Excise duty CcCL Other taxes
exemptions

Denmark -

Finland -
France -
Germany

Italy -
Netherlands -
Poland

Portugal 1
Romania

Slovakia

Sweden

United Kingdom -
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SV Y Y

Source: Reproduced from Cansino, J. M. et al. (2010), p. 6006.
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Annex 4

Table: Theoretical summary table of the main articles reviewed.

Article

Analysis Perspective

Sample

Estimation Method

Pereira,

AM. &

Pereira,
R.M. (2018)

Analysis of a measure taken by the
Portuguese Government in 2011,
which consisted of increasing VAT on
electricity from 6% to 23%.
Detailed study of the budgetary,
economic, distributive and
environmental effects of this measure.
It also focuses on some possible
alternatives to this measure.

The time period
comprises the years
2005-2014 and stock
values 2015.
However, the model
was designed to
replicate a stylized
steady state of the
economy, so long-
term results (up to
2050) are focused.

Dynamic general
equilibrium model for the
Portuguese Economy.

Oueslati, A.
et al. (2017)

Study of the macroeconomic
relationship between energy taxes and
income inequalities, i.e. focus on
distributive effects. Of note is the
dependent variable GINI and the
explanatory variable Energy Tax.

Panel data for 34
OECD countries for
the period 1995 to
2011.

Fractional Panel Data
Logit Model (PDFL) with
correlated random effects.

A robustness check was
also performed.

Verbic, M.
et al. (2017)

The main objective of this paper is to
analyse the impact of electricity price
on energy intensity. However, a
relevant study is revealed as it contains
information on electricity price
breakdown for households in the EU.

Panel data for EU-28
adding Norway for
the period 1990-
2015.

Panel data model applying
a fixed effects estimator.

Loureiro,
A.S.S.
(2016)

This paper contributes to the empirical
literature on the relationship between
FDI, poverty and income inequality by
focusing on the analysis in Portugal,
characterized by relatively high levels
of inequality and poverty.

Portugal was
analysed from 1973
to 2014.

Time series estimation
(co-integration) was used,
namely Johansen's
methodology and
Granger's causality tests.

Filipovi, S.
et al. (2015)

The focus of this paper is to analyse
energy intensity in EU-28-member
states. However, it is relevant as it

contains relevant information on
household electricity price breakdown
in the EU.

Panel data for the
EU-28 during the
period from 1990 to
2012.

Panel data model applying
a fixed effects estimator.
The HAC variance
estimator was applied to
calculate the standard
errors of regression
coefficients.

Kaizeler, A.
C. (2012)

This article summarizes the literature
and empirical studies on the effects of
globalization on inequality in income

distribution.

Summary of
literature findings for
developed and
developing countries.

It is a synthesis of
literature for the
realization of a future
empirical study and
therefore no estimation of
econometric models is yet
used.
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Article

Analysis Perspective

Sample

Estimation Method

Soares,

Claudia C.

C. (2012)

The aim of this study is to empirically
analyse the impact of the global
financial and economic crisis on the
attraction of countries' FDI flows,
namely in terms of its main
determinants.

FDI flows received in
195 countries are
considered, including
observations from
two time periods:
pre-crisis (1985-
2006) and post-crisis
(2007-2011). The
analysis is carried out
considering the world
as a whole and each
continent
individually.

Estimation of an
econometric panel data
analysis model. To
estimate the model, we
used the fixed effects
estimator to allow the
estimation of the effect of
fixed and invariable
characteristics over time
on FDI flows, such as
geography, language and
history of countries.

Cansino, J.

M. et al.
2010

It provides a comprehensive overview
of the main tax incentives used in the
EU to promote green electricity, ie tax
incentives to encourage the use of
renewable energy in electricity
generation. Thus, it contributes to the
specialized literature on renewable
energies, while being relevant and
complementary to this study.

EU-27 study during
the period 1996 to
2010.

This is a more descriptive
article, so we do not use
any estimation of
econometric models.

Pereira,
Manuel

J.R.C.

(2010)

The goal is to study the impact of the
tax rate

which focuses on corporate income on
the attractiveness of FDI. This study
proves to be pertinent in adapting its
econometric model to study the impact
of the tax burden on electricity

in the attractiveness of the IDE. Of
note is the dependent variable FDI.

Panel data for the
EU-15 from 1997 to
2007.

Estimation of model
parameters with fit

least square method with
fixed effects. Ten effects
were analysed

annual time periods and
the heteroscedasticity

analysis was performed
through the estimators

Consistent White.
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Annex 5

With regard to data on tax revenues from electricity taxes, some aspects should be

highlighted:

These include revenues from excise duties, i.e. VAT on electricity is excluded.
Denmark: Change of method from 2011, resulting in a better reflection of real revenue.
Not comparable to previous years due to included refunds;

Malta: In 2014, the amount used includes 3,154 million euros related to fees charged in
2012 and 2013;

Austria: Data for electricity and coal are not presented separately, i.e. both are included
in the figures for natural gas. For this reason, it was considered in this investigation that
the amount of tax revenue from electricity taxes in Austria is not available;

Portugal: Special Electricity Tax data available since January 2012.
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