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Abstract:

Keywords:

The Sustainable Development Goals as a global policy provide universities with
the opportunity to offer information and innovative solutions in international
forums. In recent years, scientific research on the SDGs has not only grown but
has also diversified. However, the relevant gaps in studies on the subject affect
compliance with the Agenda2030. This article aims to evaluate the Brazilian
university system’s research into SDGs. It also proposes a methodological
objective which is to verify whether, through the analysis of scientific
production, profiles can be identified, and university entities can be grouped based
on their similarity in the priority they give to different topics. A bibliometric
analysis is carried out where the production and normalized impact of Brazilian
universities are studied, as well as a multidimensional scaling. The results reveal
that the Brazilian production of each SDG is concentrated in five universities
and that, in general, the entities’ contribution to the SDGs achieves a lower
impact than the world average except for the theme “Life on Land” (SDG15).
This suggests that Brazilian research into the SDGs pursues a contribution of
scientific knowledge of the local geographical scope. Furthermore, the data
indicate the presence of few universities with unique profiles when it comes to
prioritizing scientific contributions to the SDGs. Faced with the global challenge
of more diverse and plural knowledge production, Brazilian centers can take
advantage of expanding their scientific production on the SDGs on a more
strategic scale with the purpose of influencing the universal political agenda. The
study enriches the understanding of the scientific contribution to the SDGs by
Brazilian universities.
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1. Introduction

Science develops within specific historical and cultural
contexts, influenced by both internal factors of each
discipline and external political, social, and cultural
dynamics . Accordingly, the interactions between
scientific subsystems and politics are continuously
reconfigured based on the dynamics of the broader
social system " In this context, the “2030 Agenda for
Sustainable Development”—adopted unanimously by
all countries at the United Nations Summit in September
2015 and to be achieved by 2030—emerges as a new
universal political agenda aimed at ensuring the future
of humanity. This agenda requires the participation and
collaboration of all public and private social actors ™.
The 2030 Agenda is complex, comprising 17 goals
(Figure 1), 169 targets, and 232 indicators "', It calls upon
nations, businesses, civil society, universities, and others
to provide solutions and periodic updates in various
national and international forums . The Sustainable
Development Goals (SDGs) are interdependent,
addressing the three dimensions of sustainable
development: economic, social, and environmental 7,
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Figure 1. Sustainable development goals aggregated by
sustainability dimensions ©’

The complexity of this initiative and the need for
innovative solutions and continuous reporting position
science, technology, and innovation as the key means
to achieve the SDGs “. In its 2019 Global Sustainable
Development Report, The Future is Now: Science
for Achieving Sustainable Development, the United
Nations advocated for strengthening the science-policy
interface to enable policymakers and other stakeholders
to make evidence-based decisions when implementing
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the SDGs . Furthermore, UNESCO declared 2022 the
International Year of Basic Sciences for Sustainable
Development. In 2023, the Global Sustainable
Development Report emphasized the need for a science-
policy-society interface, advocating for scientific
knowledge production that is inclusive, pluralistic, and
responsive to the context in which it is generated, as well
as to the challenges it seeks to address .

The launch of the 2030 Agenda as a global political
framework, combined with the emphasis on science for
achieving the SDGs and efforts by the United Nations
and other international and national bodies, has led to a
steady and exponential growth in scientific output related
to the SDGs '%. Mishra et al. """ identified 12,176
articles on the SDGs published between 2015 and 2022,
with more than half appearing in the last two years. In
October 2022, Yamaguchi et al. "* conducted a simple
search using “Sustainable Development Goals” as a
keyword on the Web of Science, yielding 37,037 records.
This proliferation of studies and the existing body of
knowledge on the SDGs enables researchers to explore
this domain using various qualitative and quantitative
approaches based on the literature. Initial reviews
focused on qualitative approaches, addressing objectives
such as evaluating national progress, identifying the
role of ICT in achieving the SDGs, and analyzing
implementation challenges """, In recent years, a wave of
studies has emerged, analyzing scientific output through
meta-analyses and bibliometric methods """

Scientific research on the SDGs is not only
growing but also diversifying in terms of research areas.
As shown in Figure 2, the range of topics expanded
between 2015 and 2022, with 2022 being the first year to
include review articles on all SDGs "*. However, SDG
research cannot yet be considered a consolidated field
due to significant research gaps, particularly in SDG 8
(Decent Work), SDG 10 (Reduced Inequalities), SDG
5 (Gender Equality), and SDG 16 (Peace, Justice, and
Strong Institutions) '"'?. UNESCO’s Science Report !
also highlights diversification by country and existing
gaps that hinder the achievement of the 2030 Agenda,
which requires a balance across the economic, social, and
environmental dimensions of sustainable development.
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Figure 2. Distribution of review publications on sustainable
development goals (SDGs) over time [

Bibliometric analyses have also addressed
specific SDGs or groups of SDGs. For instance,
studies have focused on SDG 1 (No Poverty) "'*, SDG
2 (Zero Hunger) "*', SDG 3 (Good Health and Well-
being) '”, SDG 4 (Quality Education) """, SDG 9
(Industry, Innovation, and Infrastructure), and SDG 12
(Responsible Consumption and Production) *”, as well
as SDG 6 (Clean Water and Sanitation) .

From a geographical perspective, bibliometric studies
reveal disparities in productivity and impact across regions
and countries. Research on the SDGs is more prevalent in
developed countries than in developing ones. Generally,
Western countries (notably the United States and the
United Kingdom) and China are the leading producers
of science and SDG-related research !'"'**!. However,
regarding impact, the United States and the United
Kingdom significantly surpass China, with comparable
productivity but nearly triple the impact "',

Regional thematic preferences also vary.
Meschede " identified SDG 4 (Quality Education) as
the second-most-researched SDG in Europe and South
America, the fourth in Africa, and absent from the Top 5
in other regions.

In Latin America, scientific output related to the SDGs
has also grown significantly. Less-developed countries in
the region (e.g., Nicaragua, Guatemala, the Dominican
Republic, and El Salvador) focused more intensively on
specific SDGs, with 53% of their output concentrated on
them during 2016-2019. In contrast, wealthier countries like
Brazil, Mexico, Argentina, and Chile had a concentration
of 30% during the same period *. Notable regional trends
include a fourfold increase in research on SDG 4 and a 3.6-
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fold increase in SDG 16 compared to global trends. Research
on SDG 1 and SDG 10 also grew nearly three times faster in
the region than globally.

The SDGs as a global policy provide universities an
opportunity to contribute to their core missions: education,
research, and knowledge transfer. Although this integration

25 . ..
: ], universities

remains in its early stages in many cases
and research centers are among the leading producers
of knowledge in SDG-related fields !'”. The amount
of SDG-related research produced by universities also
influences their international rankings, such as the Times
Higher Education Impact Rankings, which evaluate
universities based on their research and impact on the
SDGs. For instance, the University of Brasilia ranked
highest in Brazil for SDG 4 in 2023, placing 95th
globally, while Sao Paulo State University ranked 25th
worldwide for SDG 9 °.

Some studies have specifically analyzed university-
level SDG research. For example, Korfgen et al.
examined articles from 13 Austrian universities, Machado

%) conducted a bibliometric analysis on

and Davim
“higher education for sustainability,” and Repiso et al. """
analyzed Spanish universities’ SDG-related scientific
output. Global studies also incorporate university-based
research and impact, highlighting North American and
UK universities as leaders and occasionally including the
University of Sao Paulo in the Top 10 """,

In Brazil, bibliometric studies have addressed
specific aspects of SDG-related research, such as
environmental sustainability *, sustainability in small

B sustainable development in the Amazon ",

businesses
and tourism **'. However, no comprehensive bibliometric
analyses have been conducted on SDG-related scientific
output from Brazilian universities.

The objective of this study is to characterize the
Brazilian university system’s research on SDGs by
analyzing the production and impact of each university
across 16 SDGs. Additionally, this study seeks to
determine whether the analysis of this output can identify
profiles and group universities based on their thematic

priorities.

2. Methodology

This study is a bibliometric analysis of the scientific
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production of Sustainable Development Goals (SDGs)
by Brazilian universities in the Web of Science Core
Collection for the period 2015-2023 (up to June 2023). It
utilizes filters implemented by Clarivate Analytics in the
InCites platform as of February 2022. To identify works
related to each SDG, Clarivate Analytics has developed a
set of Micro Citation Topics, carefully curated by analysts
from the company’s Institute of Scientific Information™
(ISI) through a combination of bibliometric analysis
and manual review P*. This production identification
methodology has been employed in other studies, such
as that of Repiso et al. ", which conducted a similar
analysis for Spanish universities. It is worth noting that
SDG 17 is conceptualized as the conjunction of pursuing
two or more goals; thus, neither Web of Science nor
Scopus identifies it, which is why it is excluded from this
study and existing literature.

The study provides a descriptive analysis of the
production of Brazilian universities for each of the 16
SDGs. Additionally, it identifies the Normalized Impact
of these outputs, allowing for an understanding of both
the number of publications and the average scientific
impact of these areas. The Normalized Impact calculated
by InCites contextualizes the citations each article
receives according to its category and publication year .

Furthermore, leveraging the diversity of SDGs
(16), the universities are characterized. Multidimensional
Scaling (MDS) is employed to visually assess similarities
between institutions based on their focus on SDG-related
themes. MDS is a tool that enables researchers to obtain
quantitative estimates of similarity between groups of
elements, offering a visual representation of the relational
structures underlying the studied system ", The Kendall
rank correlation coefficient was used for its superior
discrimination of results. This coefficient evaluates
the ordinal element of the cases to analyze the order of
preferences each university exhibits for the 16 SDGs,
treating them as a ranking ®”’. MDS plots the studied
elements—in this case, Brazilian universities—on a
Cartesian plane according to their similarity.
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Figure 3. Cartesian plane ordered by quadrants

Table 1. Phases of data collection and analysis of
Brazilian universities’ SGD production

Phase Phases of the study

Identification of Brazilian universities in Web of
Science (176 universities identified; only the top 25
most productive are shown in the tables, but the full
dataset contains values for all universities).

Search and identification of the SDG-related
production of Brazilian universities for each of the 16
SDGs (InCites: 16 values for 176 universities = 2,816
identified values).

Calculation of the Normalized Impact for each dataset
3 (InCites: 16 values for 176 universities = 2,816
calculated values).

Multidimensional Scaling: A comparative study
of similarity among the top 25 most productive
universities in SDGs, using the 16 values as analytical

4 elements. Software: Xlstat **. Kendall rank correlation
coefficient was applied. Visualization was conducted
using Tableau.

3. Results

3.1. Scientific production on SDG topics

The majority of Brazil’s scientific production on each
SDG is concentrated in five universities. The most
productive are the University of Sdo Paulo, Sdo Paulo
State University, State University of Campinas, Federal
University of Rio de Janeiro, Federal University of Rio
Grande do Sul, and Federal University of Minas Gerais
(Table 2). These large, generalist universities stand out
in the number of publications across nearly all SDGs.
However, it is important to identify the areas where
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these institutions do not excel. The University of Sao
Paulo is the leader in all areas, followed by Sao Paulo
State University, which also performs strongly in most
areas but shows lower production in SDG 8 (Decent
Work and Economic Growth) and SDG 10 (Reduced
Inequalities), both related to social issues. Beyond the
top five, significant differences between universities
are observed, allowing the articulation of similarities
and differences between institutions based on patterns
identified throughout the article.

In general, SDGs related to Natural Sciences
show the highest levels of scientific production. The
most developed SDG, SDG 3 (Good Health and Well-
Being), accounts for 46% of the production by these
institutions. In contrast, SDGs related to Social Sciences
have relatively lower production, except for SDG 2
(Zero Hunger) and SDG 5 (Gender Equality), the latter
ranking as the sixth most developed goal (3.9%). SDG
16 (Peace, Justice, and Strong Institutions) and SDG
8 (Decent Work and Economic Growth) have minimal
production, jointly representing only 0.8%. Other areas
with proportionally lower output in Brazilian research
include SDG 10 (Reduced Inequalities) and SDG 1 (No
Poverty).

The University of Brasilia is among the top five
producers of research on SDG 1, 8, 10, and 16, while
the Federal University of Minas Gerais excels in SDG
1, 6,7, 10, 11, and 16. Similarly, the Federal University
of Santa Catarina stands out in three areas (SDG 4, 9,
and 11), while the Federal University of Vigosa and
Federal University of Parand are recognized in two
(SDG 2 and 13, and SDG 14 and 15, respectively). The
Federal University of Pernambuco is among the top five
institutions in SDG 16, and the Federal University of
Lavras in SDG 2.

Except for the University of Sdo Paulo, all other
top-producing universities drop out of the top five
rankings in at least five SDGs. For instance:

(1) Sao Paulo State University underperforms in
SDG 8, 9, 10, 11, and 16.

(2) State University of Campinas is less prominent
in SDG 2, 10, 13, 14, and 16.

(3) The Federal University of Rio de Janeiro shows
lower output in SDG 2, 4, 5, 6, and 16.

(4) Federal University of Rio Grande do Sul
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underperforms in SDG 1, 7, 14, 15, and 16.

However, SDG 16 highlights several institutions
apart from the University of Sao Paulo, such as the
University of Brasilia, Federal University of Minas
Gerais, Rio de Janeiro State University, and Federal
University of Pernambuco.

3.2. Impact of Brazilian universities by SDG
When analyzing the normalized impact of the
publications from Brazil’s Top 25 universities by
specialty and SDG (Table 3), it is evident that most of
their contributions fall below the global citation average
(below 1). Out of 400 cases, the Top 25 universities
matched or exceeded the global citation average in only
81 instances (roughly 1 in 5). The worst-performing
area is SDG 4 (Quality Education), where no university
comes close to the global average citation rate, followed
by SDG 9 (Industry, Innovation, and Infrastructure),
with only one institution (the Federal University of Rio
Grande do Sul) surpassing the global average. Similarly,
for SDG 16 (Peace, Justice, and Strong Institutions), only
one institution (Federal University of Pelotas) exceeds
the global average, although some universities with high
impact values, such as the Federal University of ABC
(average impact of 2.42), also perform strongly. SDG 5
(Gender Equality) is another underperforming area, with
only four universities meeting the global average.

On the other hand, SDG 15 (Life on Land) is the
area where Brazilian universities outperform the global
average most consistently, with 17 institutions from
the Top 25 achieving values above the global average.
Notable among these are smaller universities such as
Pontifical Catholic University of Rio de Janeiro (IN =
2.62) and Vega de Almeida University (IN = 2.86).

The impact of universities on SDG research varies
significantly across areas, with the influence concentrated
in 12 institutions. The University of Southern Santa
Catarina achieves the highest impact in three SDGs
(SDG 3: 1.7; SDG 6: 1.17; SDG 11: 2.77), while the
State University of Campinas (SDG 2: 1.09; SDG 4:
0.82), Vega de Almeida University (SDG 1: 5.4; SDG
15: 2.86), Federal University of ABC (SDG 14: 3.02;
SDG 16: 2.42), and Federal University of Pelotas (SDG
5: 1.72; SDG 7: 1.29) lead in two SDGs each. Seven
universities achieve the highest impact in only one SDG:
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(1) Federal University of Sdo Carlos in SDG 8
(1.17)

(2) Federal University of Minas Gerais and Federal
University of Rio Grande do Sul in SDG 9 (1.06)

(3) Pontifical Catholic University of Rio de Janeiro
in SDG 13 (1.47)

(4) Federal University of Rio Grande do Norte in
SDG 10 (1.55)

(5) Federal University of Ceara in SDG 12 (1.48)

Only the last two universities are located in Brazil’s
northern and northeastern regions; the rest are situated in
the southern and southeastern parts of the country.

The multidimensional scaling technique, used
to analyze similarities and groupings, places the most
generalist universities near the center of the graph.
The Federal University of Minas Gerais, the Federal
University of Ceard, and the Federal University of
Rio Grande do Sul are among the most generalized
institutions (Figure 4). Typically, the universities with
higher total production are positioned closer to the center,
while smaller universities with unique scientific profiles
are on the periphery, such as the Federal University of
Pelotas and Federal Fluminense University, which are
strikingly complementary.

While the overall production distribution among
universities is similar, subtle nuances allow for clear
groupings. The similarity matrix shows that SDG 2
(Zero Hunger) is the most commonly represented
across universities, followed by SDG 16 (Peace,
Justice, and Strong Institutions) and SDG 8 (Decent
Work and Economic Growth). Conversely, SDG 9
(Industry, Innovation, and Infrastructure) shares the
most similarities with other SDGs, making it less
discriminative.

An example of grouping by priorities includes
the Federal Universities of Vigosa, Santa Maria, and
Lavras, which share low production in SDG 4 (Quality
Education) and SDG 5 (Gender Equality). This selective
focus drives their positioning in the multidimensional
scaling graph.

Universities in each quadrant demonstrate distinct
SDG contributions:

(1) First Quadrant: Focus on SDGs 1, 3, 5, 7, 8, 13,
15, 16, with notable contributions to SDGs 1, 2, and 13
and medium production in SDGs 5, 7, 13, 15. Institutions

-36-

here are located in the south (2) and southeast (3).

(2) Second Quadrant: Focus on SDGs 5, 7, 8, 11,
and 15, with medium production in SDGs 5, 7, and
11 and low production in SDGs 8 and 15, except for
the Federal University of Pernambuco and Federal
University of Minas Gerais. Institutions are in the
northeast (3) and southeast (2).

(3) Third Quadrant: Broad SDG focus, especially
on SDGs 1, 2, 3, 6, 8, 10, 11, 12, 13, 14, 15, 16, with
high contributions to SDGs 2, 13, and 15. Institutions are
distributed across the northeast (1), southeast (3), central-
west (2), and south (1).

(4) Fourth Quadrant: Contributions to SDGs 1, 6,
7, 8, 13, 15, and 16, with medium production in SDGs 6
and 7 and low production in SDGs 8 and 16, except for
SDGs 1, 13, and 15. Institutions are in the northeast (1),
southeast (3), central-west (2), and south (1).
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Figure 2. Multidimensional scaling of Brazil’s top 25 universities
by SDG scientific production (2015-2023)
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4. Discussion and conclusions

The Sustainable Development Goal (SDG) with the
highest development in Brazilian universities is SDG
3 (Health and Well-being), accounting for 46% of the
scientific output, followed by SDG 13 (Climate Action)
and SDG 15 (Life on Land), each contributing slightly
more than 10%. The fourth most productive goal is
SDG 2 (Zero Hunger) with 6.3%, while SDG 5 (Gender
Equality) and SDG 7 (Affordable and Clean Energy) rank
fifth and sixth, with 3.9% and 3.1%, respectively. These
proportions change slightly when considering only the
top 25 universities, where the output on Gender Equality
surpasses that of Zero Hunger in many cases. The four
SDGs with the least scientific output are, in descending
order, SDG 1 (No Poverty) with 0.8%, SDG 10 (Reduced
Inequalities) with 0.48%, and SDG 16 (Peace, Justice,
and Strong Institutions) and SDG 8 (Decent Work and
Economic Growth), each with 0.4%.

In general, Brazilian universities do not stand out
for their impact on SDGs, with the exception of smaller,
peripheral universities where lower output achieves
relatively high impact. In most cases, the impact remains
below the global average. This trend is partly attributed to
the national focus of much Brazilian research, published
in domestic journals addressing local issues "”. A
significant portion of the output aims for local impact,
though one national theme surpassing the global average
is “Life on Land” (SDG 15), followed by Health and
Well-being (SDG 3).

The thematic profiles of Brazilian universities show
disparities in output quantity, while normalized impacts
are mostly similar and below 1. The distribution of SDG
contributions is also quite uniform, requiring Kendall’s
coefficient to highlight differences in priorities among
the universities. Larger universities tend to align more
closely with the overall profile, exemplified by the
University of Sao Paulo. Conversely, smaller universities
occupy the extremes, with unique profiles, such as
the Federal Universities of Fluminense, Sdo Carlos,
Pelotas, and Sao Paulo, which display uncommon output
distributions.

Studies measuring and comparing scientific
output on SDGs have consistently shown similar
overall trends. Most research focuses on life sciences,

[23]

biomedicine ', natural sciences, engineering/
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technology
sciences follow in productivity *'" and impact **. The
primary focus areas include SDG 3 (Health and Well-
being) "**** and SDG 13 (Climate Action) ¥, along
with climate-related SDGs such as SDG 7 (Affordable
and Clean Energy), SDG 11 (Sustainable Cities and
Communities), and SDG 12 (Responsible Consumption
and Production) "'>***!,

The top 5 universities identified for SDG-related
scientific output largely coincide with global rankings.
As in this study, the University of Sao Paulo leads
among Brazilian universities in rankings such as Times
Higher Education **, SCImago Institutions Rankings **),
and QS World University Rankings “’. The SCImago
Institutions Rankings agree on the top four universities:
Sado Paulo, UNESP, Campinas, and Federal University
of Rio de Janeiro. The QS World University Rankings
align in university presence but differ in order due to
incorporating sustainability parameters: Sdo Paulo,
Campinas, Federal University of Rio de Janeiro, and
UNESP. The Times Higher Education Impact Rankings,
which include university research output and impact on
SDGs, rank Sao Paulo, Campinas, Federal University of
Rio Grande do Sul, and UNESP in the top four, differing
slightly in the positions.

The SDGs have been subject to critical reviews
since their inception, exacerbated by the slow progress
in meeting the established targets regarding their
ambition (too many in too short a time for some and
insufficiently ambitious in structural terms for others)
“7): their content (including the weak presence of human
rights and the weakening of global governance and
democracy, particularly in SDG 16, Peace, Justice,
and Strong Institutions) “**’; their targets, both in
formulation and attainability ©”; their indicators '
and their funding ®*'. They have also been widely
criticized as a global public agenda by Trumpist right-
wing movements, national-populist parties, climate
change deniers, some multinationals dissatisfied with
accountability mechanisms and the role assigned to
corporations, and even by governments in developed
countries reluctant to allocate the necessary resources for
financing the SDGs, as outlined in SDG 17 and the Addis
Ababa Action Agenda ™ on development financing. In

summary, they have faced resistance from a reactionary
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status quo B2

On the other hand, there is broad consensus that
the 2030 Agenda faces systemic risks (humanitarian,
economic, environmental, and governance-related) that
must be managed at a planetary level "*"**. Thus, while
the SDGs are an imperfect tool, they outline a way of
understanding the world with a long-term, multilateral,
and globally cooperative vision that should endure, as
the alternatives are isolationism, autocracy, and short-
termism, which are gaining traction across much of the
world ™. Therefore, these criticisms cannot be ignored
when using scientific production on SDGs to characterize
a university system and the institutions within it.

of the evolution of research on the topic, provide an
overview, and identify trends, gaps, and imbalances
among the SDGs studied ' However, the databases
used P+ the keywords selected, the tools employed,

[56] [57]
9

as well as the approach " or method applied can

result in different outcomes and inconsistencies "%,
These factors can even perpetuate inequalities based on
the level of development of countries, the capacity of
their scientific systems to appear in major journals and
databases, as well as the overrepresentation of certain

. 23,43
countries, languages, and approaches **’

, alongside the
underrepresentation of other countries or development

objectives.

Bibliometric analyses enable an understanding
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