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1. Introduction

The United Nations (UN), in the general meeting of September 25, 2015, set goals to
transform the world by the year 2030, considering actions in 17 macro objectives of
sustainable development (Barthélemy et al., 2018; Cernev and Fenner, 2020; Jiménez-
Aceituno et al., 2019; UN, 2015). Among these goals, the seventh objective focuses on the
adoption of practices that ensure affordable and clean energy for all (Moyer and Bohl, 2019;
Munro et al., 2017; Olawuyi, 2020; UN, 2019, 2015). Affordable energy resources play an
important role in the consolidation and stability of the world economy, since besides ensuring
sustainable growth, they also provide social welfare.

According to Kveselis et al. (2017), sustainable energy development by a nation aims to
improve efficiency in all processes from energy supply chain by minimizing extraction,
transport and conversion, as well as supply losses from better consumer installations; new
technologies can greatly contribute to the achievement of these objectives.

When analysing the global energy matrix, the situation is not favourable. The use of
energy resources has increased considerably in recent decades in almost all countries and, in
general, this use has been occurring in a disorderly and unplanned manner, especially in
nations classified as “developing” (Kveselis et al., 2017). Hayat et al. (2019) stress that
sustainable development goals cannot be achieved without a robust planning for the use of
sustainable energy. As a consequence of this challenge, planet environmental degradation is
intensifying (Barata et al., 2014; Sahabmanesh and Saboohi, 2017). Cozendey da Silva et al.
(2018), Filipovi¢ et al. (2019) and Basaran et al. (2015) also highlight the relevance of
renewable sources of energy for sustainable development for countries.

Focusing on the reality of developing nations, it is important to analyse how Brazil has
been acting in pursuit of SDG 7, regarding the achievement of the targets established by UN.
Brazil among the 10 largest economies in the world (The World Bank, 2019) and has a
considerable and growing consumption of energy. In general, the Brazilian energy system has
a diversified matrix, having a focus on hydroelectric generation (de Melo et al., 2016; IEA,
2018). According to Borges et al. (Borges et al., 2018), the energy management is among the
most common environmental practice related to Corporate Social Responsibility performed
by Brazilian companies. In this sense, Brazil have been recognized as a country with an
energy matrix cleaner than many other countries, including developed ones (Pao and Fu,
2013; Pischke et al., 2019). In recent years, however, the increasing demand for energy and
the lack of prior planning have provided some challenges for the country, such as the need to
expand the use of thermoelectric plants for complementary generation in relation to what is
needed (Arias-Gaviria et al., 2019; Carstens and Cunha, 2019; Dranka and Ferreira, 2018).

Considering the presented scenario and the lack of research focused on achieving the
goals linked to the UN's Seventh Sustainable Development Goal by developing nations (de
Oliveira Neto et al., 2019), this research aims to evaluate, in the view of experts, how Brazil
has been acting in favour of these activities. That is, is Brazil on the right track to provide
affordable, reliable, sustainable and modern energy for all? Or is there still much to be done?
It is important to emphasize that this research has an exploratory character and aims to
contribute to expand the debates on the subject.

In addition to this introductory section, this article presents four more sections. Section
2 is devoted to the theoretical background regarding Sustainable Development Goals (SDGs)
and specifically the seventh objective. Section 3 presents the methodological procedures used,
enabling other researchers to replicate the research in other contexts. We understand that all
research must be reliable, that is, plausible to replicate. Section 4 presents the results obtained
from the study, highlighting the averages attributed by the experts to Brazilian practices to
achieve the targets set by the UN for the seventh objective and, subsequently, performing a



comparative ordering of them. Section 5 presents the conclusions and final considerations
and, finally, the references used are listed.

2. Theoretical Background

According to Chams and Garcia-Blandoén (2019), the SDGs are achieved through efforts
to raise awareness of human capital, aiming at the adoption of new techniques and the
insertion of innovative sustainable strategies in all economic sectors (Macellari et al., 2018).
These efforts aim at human and environmental development (Bebbington and Unerman, 2018;
Few et al., 2019).

The SDGs can be understood as a set of universal goals and indicators; they aim to
eradicate poverty in all its forms and to provide a sustainable balance between economic,
environmental and social aspects (Leal Filho et al., 2019). The 17 sustainable development
goals are: “No Poverty”; “Zero Hunger”; “Good Health and Well-being”; “Quality
Education”; “Gender Equality”; “Clean Water and Sanitation”; “Affordable and Clean
Energy”; “Decent Work and Economic Growth”; “Industry, Innovation and Infrastructure”;
“Reduced Inequality”; “Sustainable Cities and Communities”; “Responsible Consumption
and Production”; “Climate Action”; “Life Below Water”; “Life on Land”; “Peace, Justice and
Strong Institutions”; “Partnerships to achieve the Goals” (UN, 2015).

Focusing specifically on the seventh objective set by the UN, the following targets are
to be achieved: 7.1: “By 2030, ensure universal access to affordable, reliable and modern
energy services”; 7.1.1: “Proportion of population with access to electricity”; 7.1.2:
“Proportion of population with primary reliance on clean fuels and technology”; 7.2: “By
2030, increase substantially the share of renewable energy in the global energy mix™; 7.2.1:
“Renewable energy share in the total final energy consumption”; 7.3: “By 2030, double the
global rate of improvement in energy efficiency”; 7.3.1: “Energy intensity measured in terms
of primary energy and GDP”’; 7.A: “By 2030, enhance international cooperation to facilitate
access to clean energy research and technology, including renewable energy, energy
efficiency and advanced and cleaner fossil-fuel technology, and promote investment in energy
infrastructure and clean energy technology”; 7.A.1: “International financial flows to
developing countries in support of clean energy research and development and renewable
energy production, including in hybrid systems”; 7.B: “By 2030, expand infrastructure and
upgrade technology for supplying modern and sustainable energy services for all in
developing countries, in particular least developed countries, small island developing States,
and land-locked developing countries, in accordance with their respective programmes of
support”; 7.B.1: “Investments in energy efficiency as a percentage of GDP and the amount of
foreign direct investment in financial transfer for infrastructure and technology to sustainable
development services” (UN, 2015).

As previously mentioned, the disseminated SDGs have a global focus, but the
development of actions to achieve them depends on actions taken in each country (Salvia et
al., 2019) and, for this, it is necessary to consider the specificities of each nation, developed or
under development.

In this context and considering the differences between the economic contexts of each
country, Jalali et al. (2019) analysed the energy efficiency of 132 countries, categorizing them
into similar performance groups using a clustering algorithm. The results indicated that less
developed countries have opportunities for energy efficiency improvements, while countries
characterized as developed may become more efficient in the field of energy consumption.
For the analysed database, the authors highlighted that countries that moved between clusters
in the period (2007-2014) were those that improved their indicators associated with renewable
energy consumption and energy productivity. Guney (2019) corroborates the above
information by highlighting the importance of investments in renewable energy to achieve the



seventh objective; the author also argues that, for developed and developing countries, there is
a positive impact of renewable energy.

Also in the context of comparisons between nations, Villavicencio Calzadilla and
Mauger (2018) developed a study on renewable energy projects in Chile, India, Kenya and
Mexico, all developing nations. They made some recommendations for these countries to
achieve their energy targets, such as: (a) facility location and community-based development;
(b) environmental and social impact assessment provided by energy ventures and; c)
collaborative governance, public participation and transparency.

Considering the context of public policies related to energetic sector of developing
countries, Baldwin et al. (2019) and Ureta (2017) argue that there are many incentives from
the global community for these countries to adopt renewable energy policies towards
producing and developing of an energy increasingly clear. These authors highlight that little is
known about the factors that drive the adoption of renewable energy policies by developing
countries. Contributing to this theme, Bhamidipati et al. (2019) state that the definition and
consolidation of public policies in the energy sector play an important role in achieving
sustainable targets focused on encouraging investments in renewable energy generation,
otherwise, the authors point out that there is still a lack of understanding in the energy sector
about how policy transfer happens between countries.

Marques et al. (2019) also emphasize the importance of designing energy policies,
especially those focused on renewable energy. The authors argue that these actions are crucial
to addressing the major challenges of combining economic growth and sustainable
development. Therefore, governments and policy makers around the world must recognize the
important role that the energy context plays in reducing poverty and reducing the negative
environmental impact on the ecosystem.

In this sense, Erdiwansyah et al. (2019) developed a study to analyze government
policies that promote the use of renewable sources in clean energy generation. However, there
are barriers to policy definition and consolidation in the sector. Among these barriers, the
following stand out: public awareness, the definition of policies without considering market
trends, the difficulty of governments and policy makers in clarifying to community the
essential role of the energy sector for sustainable development and the lack of an appropriate
mechanism for implementing these policies (Cox et al., 2019; Erdiwansyah et al., 2019).
Additionally, Herrera et al. (2019) argue that despite consensus on the urgency of
consolidating solid public policies in the energy field, misguided approaches to renewable
energy infrastructure result in delayed adoption of clean energy sources.

Costantini et al. (2018) emphasize that the implementation of a robust set of public
policies in the energy sector, in addition to promoting sustainable development, also has a
direct impact on a country's economic growth, especially through job creation. A recent
example is the actions taken in Chile. The Chilean government has been developing and
implementing policies in its energy sector aimed at minimizing climate change through the
transition to a more sustainable energy system. For this, the country has been investing in
actions to reduce emissions and consequently reaching its sustainable goals, which are
regulated by government studies (Simsek et al., 2019).

In the same line of reasoning, Nigeria has adopted various programs and policies in an
attempt to make its energy system efficient. However, due to underutilized resources and
irrelevant public policies, the country has been facing serious problems in achieving this goal.
Studies show the need for a more coordinated restructuring of actions in the country,
achieving specific and timely goals, increasing political commitment, defining and designing
consistent policies, research and activities for energy sector development, social awareness
and greater public engagement, in order to move the country towards sustainable development
(Gungah et al., 2019).



Analyzing the research mentioned above on sustainable development objectives and
public policies in the energy sector, it is possible to verify the variety of concepts and the
different objectives they present. This demonstrates the literature's efforts to broaden the
debate about this context. It is also possible to notice the focus on the following themes:
contributions of the energy sector to reach the SDGs, evaluation of the effectiveness of public
policies in the renewable energy context, barriers to the definition and implementation of
policies in this field and the lack of approaches that enhance the insertion and consolidation of
proposed policies for the energy sector. However, no studies were found that aimed to analyze
the Brazilian contributions towards the achievement of the goals defined in the UN SDG 7.
Thus, this research aims to fill this research gap.

3. Methodological procedures

To conduct of this study, the following steps were developed: a) a theoretical
background on energy efficiency and sustainable development objectives, with a special focus
on the seventh objective; b) a survey conducted with 42 energy planning specialists who
know the Brazilian reality; ¢) a data analysis using means and a ranking of the analysed items
via TOPSIS technique; d) the establishment of conclusions about the findings.

The theoretical background was conducted in the scientific bases: Science Direct,
Taylor & Francis, Emerald Insight and Wiley, in order to find articles that would allow the
theoretical foundation. Combinations of the following terms were used: “Sustainable
development goals”, “Sustainable development goals number 77, “Brazil”, “Renewable
energy”’ and “Sustainable energy”.

The targets set by the UN for the 7th Sustainable Development Goal - “Ensure access to
affordable, reliable, sustainable and modern energy for all” - served as the basis for
structuring the research instrument used in this survey. The authors of this article chose to
separate some of them into specific topics without loss of content, making respondents'
understanding more pragmatic. The result of this separation is presented in Chart 1.

Chart 1. Targets of the 7th Goal separated into specific topics to develop the questionnaire.
Source: Authors, based on UN (2015).

Achieve universal access to energy services (M1)

Ensure reliable energy access (M2)

Ensure access to modern energy technologies (M3)

Ensuring affordable energy access (M4)

Increase energy generation from renewable sources (M5)

Substantially increase energy efficiency (M6)

Develop international partnerships in search of research and technologies for energy with lower social and
environmental impacts (M7)

Increase investment in infrastructure for energy generation with lower social and environmental impacts
(M8)

Increase investment in research for energy generation with lower social and environmental impacts (M9)

Assist other countries in modern and sustainable energy generation, with improvements in their
infrastructure and technologies (M10)

For each item listed in Chart 1, the experts pointed out through an evolutionary scale
from 0 to 10 how much they consider that Brazil has been developing activities to achieve it.
For a better understanding of how respondents should rate their scores, explanatory bands
were suggested, as shown in Chart 2. It is important to highlight that the two grades for 5 of
the 6 bands was intended to allow fine adjustment of the response by the experts.

Chart 2. Grade bands used in the questionnaire (Source: Authors)

Grade 0 = Brazil has not been acting towards the target and there are no debates on the theme;

Grades 1 or 2 = Brazil has not been acting towards the target, however there is an initial discussion about the theme;




Grades 3 or 4 = Brazil has been conducting some actions towards the target, in a simple and punctual manner;

Grades 5 or 6 = Brazil has been conducting actions towards the target, in a planned manner, but with ample possibilities for
improvements in results

Grades 7 or 8 = Brazil is developing planned activities and has achieved satisfactory results through individual efforts, but not on a
national scale

Grades 9 or 10 = Brazil is developing planned activities and has obtained satisfactory results on a national scale.

The structured research instrument and other project-related information were submitted
to a Research Ethics Committee and approved for data collection. It is important to mention
that in Brazil research involving human beings, even in opinion, needs to be appreciated by an
ethics committee. This procedure is established by resolution 466/2012.

After this approval, data collection began with energy planning experts. An invitation
was sent via email and the questionnaire was available to respondents on the Google Forms
platform for a period of three months. The invitation via e-mail was sent to 197 experts and
42 of them answered the questionnaire, thus obtaining a return rate of 21.31%. The
questionnaire was answered by researchers (26.19%), teachers (23.80%), consultants (2.38%)
and directors, coordinators and engineers of energy companies (47.61%). Among the
respondents, 26.19% have more than twenty years of experience, 30.95% have between ten
and twenty years of experience and 42.85% have less than 10 years of experience.

With the database obtained from the survey, the data analysis was performed through
the averages attributed by the experts' groups, divided according to years of professional
experience, and comparative ordering via multicriteria decision technique TOPSIS, following
the considerations proposed by Singh et al. (2016). According to these authors, TOPSIS
allows the ranking of alternatives considering different analysis criteria. These criteria may
have different weights and, consequently, may denote varying degrees of importance,
assisting in the foundation and efficiency in decision making. The authors of this paper
analysing other applications of the TOPSIS technique in research attributed different weights
to expert responses considering their experience time. The weights given were: 50% for the
group with over 20 years of experience, 30% for the group with experience between 10 to 20
years and 20% for the group with less than 10 years of experience.

Comparative ordering via TOPSIS can be obtained by seven steps. In the first one, we
must structure a matrix D with elements (xj), where (i) refers to the alternatives and (j) refers
to the analysis criteria. In the case of this research, the alternatives corresponded to the 10
targets presented in Chart 1 and the criteria corresponded to the averages assigned by each
group of respondents. The mathematical representation of matrix D is shown in Chart 3
(Equation 1). In the second step, matrix D is normalized by Equation 2, resulting in a matrix
called R matrix (Equation 3). Both Equation 2 and Equation 3 can be seen in Chart 3.

The third step is to weigh the values of Matrix R using Equation 4 to obtain Matrix V
(see Chart 3). Then the positive (vi") and negative (vi") ideal solutions are determined,
characterizing the fourth step. Positive ideal solution (vi") and negative ideal solution (i)
are the maximum and minimum values respectively existing in the Matrix V for each criterion
analysed.

This was done to perform the fifth step, in which the positive and negative Euclidean
distances of each alternative were calculated. For this, the Equations 6 and 7 presented in
Chart 3 were used. Finally, having the Euclidean distance values, it was possible to calculate
the Ci* indicator and, through it, to rank the 10 targets analysed in the survey (step 6),
according to the perception of energy planning experts in Brazil. It is noteworthy that the
values of C;* must be between 0 and 1. The calculation of the indicator C;* was made through
Equation 8 presented in Chart 3.

Chart 3. Equations used in the TOPSIS technique (Singh et al., 2016)
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4. Results and associated discussions

This section presents the results and discussions of this research. Initially, Figure 1
shows the averages assigned by the specialists for each of the goals mentioned in Table 1. The
presentation of the averages was in terms of the participants' experience, since this division
will be used in TOPSIS calculations.

Figure 1. Averages assigned to each target as a function of respondents' experience (Source:
Authors)

Assist other countries in modern and sustainable energy generation, with
improvements in their infrastructure and technologies

Increase investment in research for energy generation with lower social and
environmental impacts

Increase investment in infrastructure for energy generation with lower social
and environmental impacts

Develop international partnerships in search of research and technologies for
energy with lower social and environmental impacts

Substantially increase energy efficiency

4

Increase energy generation from renewable sources 601

Ensuring affordable energy access

Ensure access to modern energy technologies

Ensure reliable energy access

i 7.09

Achieve universal access to energy services 5.08

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

mUpto 10 years = Between 10 and 20 years Over 20 years

Analysing the averages obtained from the answers of the experts with the longest
experience in the area of energy planning (over 20 years), and based on the scale from 0 to 10
presented in section 3, it can be observed that in two of the ten targets analysed Brazil has
been conducting some actions in a simple and punctual manner. These targets are: "Assist



other countries in modern and sustainable energy generation, with improvements in their
infrastructure and technologies" and "Ensuring affordable energy access". Another point that
should be highlighted is the six targets, according to this first group, in which Brazil has been
carrying out actions, in a planned manner, but with ample possibilities for improvement in
results, namely: “Increase investment in research for energy generation with lower social and
environmental impacts”, “Increase investment in infrastructure for energy generation with
lower social and environmental impacts”, “Develop international partnerships in search of
research and technologies for energy with lower social and environmental impacts”;
“Substantially increase energy efficiency”; “Increase energy generation from renewable
sources” and “Ensure access to modern energy technologies”. In the opinion of the most
experienced experts, the targets of “Ensure reliable energy access” and “Achieve universal
access to energy services” are those in which Brazil is conducting planned activities,
achieving satisfactory results through individual efforts, however not on a national scale.
Considering these results, it worth to highlight that energy planning plays an indispensable
role in policy formulation and nations development (Debnath and Mourshed, 2018).

Considering the averages from the opinion of experts who have between 10 and 20
years of experience in the area of energy planning, it is possible to realize that the targets
considered more advanced are: “Increase energy generation from renewable sources” and
“Achieve universal access to energy services”. In both targets, in the opinion of these experts
Brazil carries out actions in a planned manner, but with ample possibilities for improvement.
On the other hand, the goals in which Brazil needs to improve considerably are: “Assist other
countries in modern and sustainable energy generation, with improvements in their
infrastructure and technologies”, “Increase investment in research for power generation with
lower social and environmental impacts” and “Ensure access to modern energy technologies”.
According to Sheng and Shi (2013), the integration among countries to supply the energy
market is an important aspect of energy scenario, as integrated countries are more likely to
reduce their income disparities, achieving egalitarian growth through economic consolidation.
Another important point is regarding investments in research aiming at sustainable energy
generation to guarantee access to modern technologies in the energy sector.

Still analysing Figure 1, but considering the averages assigned by the specialists with up
to 10 years of experience, it can be observed that in the opinion of these professionals, the
targets in which Brazil has the greatest advance are: “Increase energy generation from
renewable sources” and “Ensure reliable energy access”; For specialists, in both goals Brazil
has been carrying out actions in a planned manner, but with ample possibilities for
improvements in the results achieved. In contrast, the target that presents few actions to
achieve sustainable goals is to “Assist other countries in modern and sustainable energy
generation, with improvements in their infrastructure and technologies”. For these specialists,
Brazil has not been acting in favour of this target, however there is an initial discussion about
the subject. For Harjanne and Korhonen (2019), Lozano and Reid (2018) and Lior et al.
(2018), renewable energy generation is a key factor in solving the global climate challenge,
ensuring reliable access to energy.

It worth to highlight that Matrix D, represented by Equation 1 was removed of the
results, since Figure 1 shows the data from this matrix. From the analysis of Figure 1, we
proceeded to the ordering of targets related to SDG 7 via TOPSIS. It is noteworthy that the
data collected through the survey were divided into three different groups, considering the
time of the respondents' experience. Group 1 is composed by respondents with over 20 years
of experience; in Group 2, the respondents have between 10 and 20 years of experience and
Group 3 was for respondents with up to 10 years of experience. Based on the averages
presented in Figure 1 for each group, the values were normalized using Equation 1 presented
in section 3, resulting in Matrix R, presented in Table 1.



Table 1. Matrix R with normalized values. Source: Authors.

Code rij (over 20 years) rij (between 10 and 20 years) rij (up to 10 years)
M 1 0.42 0.36 0.37
M 2 0.39 0.30 0.38
M_3 0.33 0.29 0.34
M 4 0.24 0.30 0.30
M 5 0.38 0.43 0.39
M 6 0.28 0.35 0.31
M 7 0.28 0.32 0.28
M 8 0.28 0.30 0.26
M 9 0.27 0.29 0.26
M 10 0.22 0.15 0.20

Subsequently, weights were assigned to each group of respondents according to the
information presented in section 2 of this article: experts with more than 20 years of
experience received 50% weight, experts with 10 to 20 years of experience received 30%
weight and experts with up to 10 years of experience received a weight of 20%. Using this
procedure, it was possible to obtain Matrix V as presented in Table 2.

Table 2. Matrix V with weighted values. Source: Authors.

Code rij (over 20 years)*0.50 rij (between 10 and 20 years)*0.30 rij (up to 10 years)*0.20
M1 0.21 0.11 0.07
M 2 0.19 0.09 0.08
M 3 0.16 0.09 0.07
M 4 0.12 0.09 0.06
M_ 5 0.19 0.13 0.08
M_6 0.14 0.11 0.06
M_7 0.14 0.10 0.06
M 8 0.14 0.09 0.05
M 9 0.14 0.09 0.05
M 10 0.11 0.05 0.04

Following the procedure, Table 3 presents the positive ideal solution and the negative
ideal solution. This information is required to calculate the values in Table 4, which
correspond to the Euclidean distances of the positive and negative ideal solution. Using
Equation 8 presented in section 3 of this article, it was possible to calculate the coefficients
Ci* by which the ordering of the targets will be performed. These coefficients are also
presented in Table 4.

Table 3. Positive ideal solution and negative ideal solution for criteria access. Source:

Authors.
Solution criteria Over 20 years  Between 10 and 20 years Up to 10 years
Positive ideal solution (vj+) 0.21 0.13 0.08
Negative ideal solution (vj-) 0.11 0.05 0.04

Table 4. Positive ideal solution distance negative ideal solution distance, and coefficient Ci*.
Source: Authors.

Code Distances from the positive ideal Distances from the Coefficients
solution (Si+) negative ideal solution (Si-) (Ci%)
M 1 0.02 0.12 0.85
M 2 0.04 0.10 0.70
M_3 0.06 0.07 0.54
M 4 0.10 0.05 0.34
M 5 0.02 0.12 0.86
M_6 0.07 0.07 0.49
M_7 0.08 0.06 0.43
M_8 0.08 0.05 0.40
M 9 0.09 0.05 0.36




M _10 0.13 0.00 0.00

Finally, ranking the values of the coefficient Ci * obtained, it was obtained a
comparative ordering of targets in terms of those most applied to the Brazilian reality. Table 5
presents the results of this ordering.

Table 5. Ranking of the items. Source: Authors.

Position (Ci*) Code Items
1° 0.857174016 M_5 Increase energy generation from renewable sources
2° 0.847505037 M. 1 Achieve universal access to energy services
3° 0.704136462 M 2 Ensure reliable energy access

4° 0.535614808 M 3 Ensure access to modern energy technologies
5° 0.493280025 M 6 Substantially increase energy efficiency
Develop international partnerships in search of research and
6° 0.42818894 M 7 technologies for energy with lower social and environmental
impacts
70 0400304401 M 8 Increase investment ir.1 infrastmc?ure for energy generation with
- lower social and environmental impacts
8 0360549952 M 9 Increase investmenF in research for energy generation with
- lower social and environmental impacts
9° 0.344681154 M 4 Ensuring affordable energy access
Assist other countries in modern and sustainable energy
10° 0.000000000 M 10 generation, with improvements in their infrastructure and
technologies

Once the results are presented, the discussions should be presented. According to the
averages attributed by the respondents of each group and presented in Figure 1, it is possible
to realize that although some targets have median values, in general there is still much to do in
terms of actions related to the Brazilian energy planning, in order to contribute to a more
sustainable future. In this sense, it is necessary to develop planned activities to achieve
satisfactory and consolidated results on a national scale. Viviana and Castillo (2019)
corroborate this point, emphasizing that energy planning is characterized as an important
element in the sustainable development of a nation.

The application of the TOPSIS technique allowed to order comparatively studied
targets. The first three targets listed by TOPSIS, “Increase energy generation from renewable
sources”, “Achieve universal access to energy services” and “Ensure reliable energy access”,
in the opinion of experts, are the most contributing to Brazil achieving the SDG 7, placing the
country on the path to ensure affordable and clean energy for all. According to Guerra et al.
(2015), Brazilian energy matrix characterizes Brazil as a world leader in electricity generation
from renewable sources, enhancing the reach of access to energy services.

The targets classified as intermediate in the ranking, according to the experts, are
characterized by the accomplishment of some actions in favour these targets, but in a simple
and punctual manner, with no previous planning to reach solid results. In this sense, it is
emphasized that investment in modern energy access technologies, enhancement of energy
efficiency, international partnerships and increased investment in energy infrastructure are
crucial factors for achieving SDG 7. Thus, Brazilian politicians can use these findings to
direct policies related to energy planning and execution.

Finally, the goal that is less developed compared to the others corresponds to “Assist
other countries in modern and sustainable energy generation, with improvements in their
infrastructure and technologies”. Assisting other countries in this objective is characterized as
an important role in international relations among economies, providing equal development
(Sheng and Shi, 2013).

5. Conclusion and Policy Implications



This article aimed to evaluate, according to expert’s opinion, how Brazil has been
acting in favour of these activities. Although the study is exploratory and based in a sample,
the expertise level of respondents contributes to enhance the results and provides interesting
insights. From the results presented, it can be concluded that the proposed objective for this
research was achieved, since it was possible to understand how much Brazil has been
developing activities in favour of SDG 7. A set of 10 targets were used to develop a
questionnaire for a survey with 42 energy planning experts in Brazil. These experts were
allocated into groups according to their years of professional experience. On average, it was
observed that for most of the targets considered and analysed in this study, Brazil has been
developing some actions in a simple and punctual manner, needing to move considerably
towards developing more planned activities; with this, satisfactory and consolidated results
are expected on a national scale. Comparative ordering via TOPSIS highlighted three targets
in which Brazil is most advanced: “Increase energy generation from renewable sources”,
“Achieve universal access to energy services” and “Ensure reliable energy access” and a
target in which there are great potential for improvement: “Assist other countries in modern
and sustainable energy generation, with improvements in their infrastructure and
technologies”.

The Brazilian energy matrix is largely recognized as clean and diversified (de Melo et
al., 2016; IEA, 2018; Pao and Fu, 2013; Pischke et al., 2019). However, when the targets from
SDG 7 are considered, it is possible to verify that there are important issues to focus. The
target in the last position shows that Brazil still have a long path to cross for 7™ goal, since a
successful insertion of sustainability issues must be achieved globally. Additionally, the target
“Ensuring affordable energy access” in the second worst position is also alarming. Brazil is a
developing country with large problems of income inequality (Medeiros and Souza, 2014).
Thus, Brazilian government must consider this a major issue to be addressed. Although
essential, the generation of energy from renewable sources and the universal access to energy
services and the reliability of energy access are not enough. All the targets must be considered
for a satisfactory achievement of the considered goal.

These findings provide an overview of Brazilian current scenario and can be used by
Brazilian government to improve the least focused targets through the establishment of
policies that focus on them and thus provide greater effectiveness in Brazil's search for the 7
SDG. We also highlight the importance of the findings of this article, both for market
professionals working in the area of energy planning and for researchers interested in the
subject. Professionals working in the area can use the findings presented here to assist in the
planning of sustainable actions in the energy context. Researchers, in turn, can use the
findings presented here to develop new technologies, tools and models to meet the
development needs of the global energy sector. Additionally, this study can be replicated for
different countries in order to direct the policies of them.

Finally, regarding the limitations of this study it is important to mention the sample
size of 42 respondents. However, it is noteworthy that these respondents have experiences in
the area of energy planning in the Brazilian context and are qualified. The authors of this
article emphasize once again the exploratory nature of the research and believe that the
discussions presented here can greatly contribute to broadening the debates about the actions
that Brazil has been developing to achieve the UN SDG 7.
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