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Introduction

Without evaluation, there is no quality at the
graduate education level, which is where scientific
research is conducted in Brazil.

— Renato Janine Ribeiro

Evaluation plays a crucial role in ensuring the quality and advancement of the
Brazilian science system. It provides a framework for institutions, policymakers,
and stakeholders to thoroughly assess the effectiveness, impact, and overall
performance of the country’s graduate education' system, which serves as the
bedrock for research in Brazil. The evaluation system also exerts a tangible
influence on the allocation of funding, institutional reputation, and continued
accreditation of graduate programs. Consequently, evaluation practises wield
considerable power in shaping the course of research and graduate education
in the country (Balbachevsky and Schwartzman, 2010; R. J. Ribeiro, 2022b).

The duty of conducting the national evaluation system was entrusted to the
Brazilian Agency for Support and Evaluation of Graduate Education (CAPES)
in the 1970s. As an agency dedicated to fostering excellence in research and
graduate education, CAPES is committed to continually improving its evalua-
tion practises, propelling the progression of academic standards (Verhine and
Dantas, 2009). It is within this ever-evolving landscape that the genesis of this
dissertation can be found, and its starting point was triggered by the publication
of the Leiden Manifesto for research metrics (Hicks et al., 2015).

In this dissertation, “graduate education” refers to studies following a bachelor’s degree, specifically
master’s and doctoral programs. In many parts of the world, the term “postgraduate” is often used
interchangeably with “graduate”.
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Upon the publication of the Leiden Manifesto, its comprehensive principles,
emphasising transparency, diversity, and contextuality in evaluation practises,
captivated the attention of CAPES’ president. Consequently, the publication
was widely shared with the directors of more than 4000 graduate programs
nationwide. Recognising the need to align the CAPES evaluation system with
the principles outlined in the manifesto, the agency also embarked on a self-
reflection exercise, with subsequent working groups being established to exam-
ine various dimensions of the existing framework, which encompassed subjects
such as journal classifications and societal impact.

CAPES has often been mindful of contributions made by prominent institutions
engaged in research evaluation, indicator development, scientometrics, and
science policy. While the Centre for Science and Technology Studies (CWTS)
naturally fell within this scope, the publication of the manifesto further rein-
forced the agency’s attention towards the diverse developments emanating from
Leiden. Consequently, CAPES decided to designate a representative to attend
the 21°" International Conference on Science, Technology, and Innovation Indi-
cators (STI 2016), intending to establish connections with the authors of the
manifesto and other researchers whose work served as valuable evidence for
our policy decision-making. Given my active participation as a policy officer
involved in national evaluation efforts, the responsibility of representing the
agency in this capacity was assigned to me. This unique opportunity, coupled
with the insights gained from examining Brazilian evaluation through the lens
of the Leiden Manifesto, served as a driving force that propelled me on the
research journey that culminated in the development of this dissertation.

1.1 Motivation and Problem Statement

According to Farmer (2010), policymakers rarely reach out to academic experts
before formulating or promoting policies. When they do, the purpose is often
to find justification for positions they already hold, rather than looking for ob-
jective analyses. Confirmation bias can also be an issue, as the sheer volume
of information available makes it inevitable that they rely on trusted sources,
often aligned with their ideas (Andrews, 2017). Therefore, time can be the
greatest challenge in digesting evidence. Legislators, politicians, and policy-
makers rarely have the time or support personnel necessary to synthesise data

Chapter 1 Introduction



to inform decisions (Gaieck et al., 2020). This is notably true if the time frame
in policymaking is considered. Results often need to materialise faster than the
time required to carry out any semblance of proper research (Colglazier, 2016).

Then comes the capacity issue. Policymakers should be encouraged to be more
science-literate, being able to appreciate not only the role of evidence in their
decision-making process, but also to develop methods to separate high- and low-
quality sources. The lack of preparation to consume science can be partially
solved with the presence of properly qualified personnel, but understanding
evidence is an essential quality for policymakers (Cairney and Oliver, 2017).
These limitations do not mean that science is not privileged in policymaking.
Montana and Wilsdon (2021) state the opposite, pronouncing science to be
often prominent but not as central to the discussion as researchers might think.
The importance of science is often not self-evident, and influential scientists are
those who leave the sidelines and make themselves heard (Gaieck et al., 2020).

In light of these arguments, CAPES could be seen as a deviation from the norm
of public institutions. Its leadership, including the agency’s president and a
substantial portion of its directors, has been routinely comprised of renowned
scientists; exactly those leaving the sidelines to get involved in managerial
processes. These leaders are equipped to interpret and use scientific evidence
to enhance their work. Moreover, they are supported by a team of highly
qualified public servants, most of whom boast higher degrees, often up to the
doctoral level, thus solidifying the bridge between policy and academia.

In such an environment, trust in science is generally high. However, there is a
clear limitation: there seems to be a continuous shortage of time to properly
base decisions in research. Reflecting on my own experience and that of my
colleagues and leaders, public policy management often hijacks calendars. This
most likely leads to our entrapment into an unending cycle of urgencies that
pose a critical challenge to translating research into policy action, and vice versa.
In the case of CAPES, time constraints also affect the production of knowledge
from the evaluation process, as leaders and their teams rarely have time to
publish detailed accounts of their plans, motivations, and developments.

The absence of accessible primary sources profoundly influences academic re-
search on evaluation in Brazil. Without access to the intricate workings behind
the proverbial curtain, researchers must rely on fragmented, superficial, or even
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obsolete accounts. As a consequence, part of the research on Brazilian evalua-
tion may be contaminated with inaccuracies, raising the barrier seen by Farmer
(2010) between policymakers and academic experts who are not directly in-
volved in evaluation. Furthermore, the extensive literature consulted for this
work shows the remarkable scarcity of products in English on Brazilian evalua-
tion.?. The language barrier prevents international researchers from developing
an interest in the Brazilian system, thus limiting the scope of collaboration.

The underlying rationale of this research project can be succinctly summarised
into two key points. These serve as the foundation of this scholarly endeav-
our and also establish a cohesive narrative that connects the intricacies of the
research process with the overarching academic aspirations.

i) This research aims to contribute to a more comprehensive and extensive
literature on the Brazilian national evaluation system. This includes an
in-depth exploration of its historical trajectory, contemporary challenges,
and current status, effectively offering a holistic picture of the evaluation
landscape within Brazil. Furthermore, the project also prioritises interna-
tional accessibility; this research aims to establish itself as a key reference
on Brazilian evaluation practises for a global audience. Although the
findings will be predominantly distributed in English, an effort will also
be made to facilitate access for the Brazilian community by producing
multilingual versions of selected research results.

ii) The literature indicates that influence on policy will rarely emerge from
outputs such as journal publications, as these are designed to get scien-
tists” attention. Influence comes from policy briefs, reports, participation,
advice, and more (Donnelly et al., 2018; Gluckman, 2014). Thus, the
ambition of this doctoral research extends beyond the confines of this
dissertation to the creation of practical recommendations for evaluation
managers within Brazil. This requires providing additional output, such
as policy briefs and establishing an accessible online platform featuring
interactive dashboards that encapsulate data on Brazilian science, interna-
tional collaboration, and other relevant statistics. The ultimate objective
is to create an information-rich interface that supports informed decision
making and could contribute to improving the evaluation process.?

2 See Appendix B (Additional Resources) to access an interactive dashboard designed to explore the
literature investigated for this dissertation, including information on document type and language.
3 Information on the online platform and the policy-brief output are also available in Appendix B.
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1.2 Conceptual framework

Two discernible challenges emerged as the project matured from the defined
motivations and the preliminary research phase. The first concerns the scope
of the project. Instead of focussing on the dissection of a specific component
of the evaluation process, this work aspired to provide a diagnostic view of the
entire evaluation. The primary rationale for this decision is the observation that
many specialised studies tend to ignore that the Brazilian evaluation system
may be conceptualised as a “short blanket” predicament, a situation where
addressing one issue uncovers another. Numerous studies have fallen into
this trap, suggesting solutions that yield significant impacts but inadvertently
neglect or exacerbate other problems. In attempting to reform or refine the
system, it is crucial to adopt the holistic approach to account for the complex
interconnectedness of various facets of the system. Any proposed modification
must take into account not only the anticipated benefits, but also potential
adverse repercussions that could arise elsewhere within the system.

The other challenge encountered during the first year of research was the quest
for a suitable conceptual framework to guide the investigation, as the existing
ones seemed incongruous with the unique characteristics of the research object.
As explored in Part I and Part II of the dissertation, research exists within
the realm of graduate education in Brazil, unlike most global scenarios where
graduate education is a component of a broader research environment.

Given the focus on the evaluation of graduate education, the core disciplines es-
sential for this investigation would inevitably be at the intersection of higher ed-
ucation studies and research evaluation. However, understanding the Brazilian
evaluation system requires a distinct tilt toward the latter. As further explored
in Chapter 3, at a certain point, the assessment of scientific production repre-
sented up to 80% of the total evaluation result in Brazil. The weight of graduate
education in the country’s science is so significant that Renato Janine Ribeiro,
president of the Brazilian Society for the Advancement of Science (SBPC) at
the time of this publication, recently stated that "without evaluation, there is
no quality at the graduate education level, which is where scientific research is
conducted in Brazil" (J. Marques, 2021).

Therefore, this study predominantly anchors itself in the discourse of research
evaluation while only tangentially addressing the quality assurance elements
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characteristic of higher education research. Drawing on the experience of this
researcher within the Brazilian evaluation landscape, the lessons of the latter
would resonate more with the evaluation of higher education conducted by
the National Institute of Educational Studies and Research (INEP) than with
that overseen by CAPES, which is the central focus of this research. Given the
unique characteristics of the SNPG, emphasising research evaluation becomes
logical and imperative.

However, the study often crosses disciplinary boundaries, integrating insights
from a myriad of literature within the Research on Research (RoR) domain. For
example, scientometrics is prominently showcased in several chapters, not to
advance its methodologies, but to harness its state-of-the-art tools to augment
our understanding of evaluation practises in Brazil. The history of science also
emerges recurrently throughout the dissertation, providing a nuanced account
of contextual factors, contingencies, and complexities that shape the evaluation
process in the country. By delving into the past, valuable insights are obtained
to effectively navigate the intricate landscape of the evaluation of research and
graduate education today, while also helping to face the challenges encountered
to advance the evaluation process.

Although academic frameworks and interdisciplinary perspectives are instru-
mental in shaping the narrative and analytical thrust of this work, they alone
cannot fully encapsulate the multifaceted nature of the research object. Recog-
nising this limitation, the study extends beyond theoretical paradigms, immers-
ing itself deeply in the empirical realm. This approach resonates with the ideas
of Montana and Wilsdon (2021) about bridging disciplinary divides to allow
the consolidation of findings and the professionalisation of scholarship in the
field of evidence and policy. Thus, grounded empirical perspectives, anchored
in tangible data, real-world observations, and first-hand experiences, become
paramount in this research.

Given that both the research subject and the delineation of this study’s objec-
tives are profoundly influenced by my professional interests and experiences,
a shift towards an empirical methodology was anticipated. As articulated by
Colglazier (2016), researchers ought to actively engage with policymakers to un-
derstand their specific needs, thereby ensuring that their voices resonate when
offering evidence or expert advice. As a policy officer, having the privilege to
momentarily step back from the day-to-day intricacies of evaluation to under-
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take independent research during my doctoral pursuit, I find myself uniquely
poised to traverse both realms. This positions me to bridge the gap between the
practical aspects of policymaking — with its empirical understanding of inherent
challenges — and an immersive experience in rigorous academic research.

From this unique vantage point, achieving synergy between my professional
insights and the academic rigour essential for a research journey has emerged
as a central objective of this study. When executed effectively, this synergy
can facilitate a bidirectional learning process. Consequently, this dissertation
can not only represent my scholarly evolution but also serve as a conduit for a
necessary knowledge transfer from the Global South to the North, thus infusing
the academic discourse with fresh and often uncharted perspectives.

Given the challenges encountered and the consequent structural decisions made,
the foundational framework of this research project was established near the
end of the first year of work. The resulting proposal was presented at a sem-
inar organised by CWTS in early 2020, as shown in Figure 1.1, and can be
summarised as follows:

1. Main input — This initial stage entails meticulously collecting various data
sources and literature about the Brazilian National System of Graduate
Education (SNPG) and its evaluation model;

2. Understanding — The subsequent phase involves developing an in-depth
understanding of the SNPG’s structure, evolution, and alignment with
Brazilian science and evaluation policies;

3. Comparison — The project then moves towards an international compar-
ison analysis with the aim of understanding how the Brazilian system
differs and whether inspiration can be extracted from other systems.

4. Lessons learnt — From the analysis of Brazilian and international experi-
ences, the project takes a deeper look into the many facets of Brazilian
evaluation in the search for understanding and evolution.

5. A multidimensional model — The project’s focus shifts towards an idea for
evolution of the evaluation model in Brazil, aimed at further aligning the
SNPG with the country’s goals within a multidimensional framework.

6. The applied approach — The project faces the challenge of ensuring its
relevance and impact on the SNPG, through the production of diverse
research outputs which are actionable by influential decision makers.

1.2 Conceptual framework
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A proposal of a multidimensional model for Brazil

1 1. MAIN INPUT

The project starts with the collection of
documents, legislation, literature and other
sources of information about the Brazilian
National System of Graduate Education (SNPG)
and its evaluation model. The experiences of
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Considering Brazilian reality and the path
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which international lessons are favourable

for the country’s future development, but
also which experiences do not apply.

5. A MULTIDIMENSIONAL MODEL

the Brazilian Council for Higher Education, must be multidimensional.

6. THE APPLIED APPROACH

One of the main challenges of this project is fo guarantee s relevance and real impact
in the SNPG. The proposal for the evolution of ifs evaluation model must strive for the
state of the art within the realm of evaluation studies, but it must be grounded in
reality; it must consider public policy aligned with science policy; but, most of all, it
must be actionable by those with power to make a difference.

The aim of the project moves to develop a proposal for the evolution of the evaluation model in
Brazil to further align the SNPG with the country’s goals and needs. This model, as defined by
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PROJECT OVERVIEW

2. UNDERSTANDING

In this phase, we try fo answer important questions, such as:

1. What exacily is the SNPG?

2. How did it get to where it is today, and what is the role
of the evaluation model in that?

3. Why did it take its current shape, and how does this
relate to the Brazilian policy of science and education?

3. COMPARISON

After a thorough understanding of the
SNPG and its evaluation, it is fime to see
how it compares internationally. This
comparison focuses on selected countries
around the world, especially in Europe, but
might also consider other countries in the
Global South and Latin America.

sented in a seminar organised by CWTS in January 2020.
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Based on the proposed stages, the architectural design of the project and the
essential concepts used within its structure will be described in more detail
in the forthcoming section on the dissertation structure. However, before this
discussion, it is necessary to recognise the implications of a crisis that has been
quite damaging to Brazilian science and the country’s higher education. The
events that have occurred over the past few years have undoubtedly had an
impact on all aspects of the system, including evaluation practises and the
landscape of graduate education.

1.3 Enter a challenging period

As my project evolved to reflect the first year of research and engagement with
the international community, a significant crisis engulfed the Brazilian science
system. The advent of such a crisis was, unfortunatelly, somewhat anticipated. A
tell-tale sign came from CAPES high management at the time Jair Bolsonaro was
elected president of Brazil. Since my doctoral project was set to begin during
the same week as his inauguration, I was advised not to delay my departure to
the Netherlands. The rationale was that the new leadership could potentially
suspend my official leave and cancel my research grant, a less feasible disruption
if I were already overseas. This advice perhaps reflected a sense of uncertainty
about what would happen.

As anticipated, concerns turned into reality when a crisis began to unfold in the
initial months of Bolsonaro’s administration. This government demonstrated a
dismissive stance towards the importance of science and explicitly undermined
the value of higher education. To illustrate, soon after the minister of education
stated that the university should be reserved for the intellectual elite of the
country (Passarelli, 2019), the Ministry drastically cut university budgets by
around 30%. At first, the initiative targeted higher education institutions (HEI)
that the new government considered bedlam promoters, such as the federal
universities of Braslia, Bahia and Fluminense. The justification was that the HEI
did not deserve the funding they were receiving, as they were more interested
in creating trouble than pursuing academic excellence (Agostini, 2019). Inter-
estingly, the Leiden Ranking lists these three universities in the top 20 most
productive Brazilian institutions and in the top 15 if ranked by the percentage
of publications among the 10% most cited (CWTS, 2022).

1.3 Enter a challenging period
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The cuts incited widespread protests from the academic community, particu-
larly since some institutions were specifically targeted in what was considered
a political attack (Dias, 2019). Eventually, the budget cuts spread to all fed-
eral universities and research institutes. The humanities suffered the worst of
these cuts (P. Martins, 2019), inciting further protests nationally and interna-
tionally, with academics around the world publishing manifestos on the grave
implications of these measures (Furlaneto, 2019).

Brazilian researchers responded to these setbacks by showcasing their ongo-
ing studies on social media, showing that they persisted despite the lack of
appreciation of the government (P. Martins, 2019). However, these demonstra-
tions were met with disdain. Bolsonaro even dismissed protesters who took to
the streets as “imbeciles”, supposedly manipulated by what he considered the
left-wing core of Brazilian universities (Dias, 2019). Soon after, a subsequent
minister of education publicly stated his opposition to using taxpayer money
to fund sociologists, anthropologists, or philosophers. The official position of
the government was that only the professions they considered useful, such as
medicine or engineering, should be funded (Rezende, 2020).

In line with the attack on higher education in Brazil, Bolsonaro’s allies in parlia-
ment proposed changes to the Brazilian Constitution so that free public univer-
sities would start charging tuition to finance their operations. One of the key
arguments of the proposal was that universities from 20 of 28 countries in a
2018 study by the Organisation for Economic Co-operation and Development
(OECD) charged tuition (Peternelli Jr, 2019). This mentality of “what works
for them should also work for us” reflects a lack of understanding of the higher
education system and the socioeconomic reality of the country, as education
serves as a critical pathway to upward social mobility in Brazil (Giolo et al.,
2020). Though one might advocate for a tuition-based system to tackle Brazil’s
asymmetries, certain governmental factions seem to be driven by ill-informed
or misguided motives. For example, yet another minister of education under
Bolsonaro’s rule, endorsing the notion that universities only benefit society if
restricted to a few, erroneously asserted that Brazil should emulate Germany,
where supposedly only a select few attend university. (M. Ribeiro, 2021).

The lack of knowledge also extended to the science system. As part of the
movement to end free higher education in the country, Bolsonaro claimed that
very few universities conducted research in Brazil and that most of them were
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private institutions. The academic community quickly counterbalanced this
misinformation, pointing out that more than 95% of Brazilian scientific produc-
tion comes from public universities (Clarivate Analytics, 2019; Moura, 2019).
Subsequent discussions revealed that more than 400 Brazilian higher educa-
tion institutions were engaged in research and that 30 of the most productive
universities were public (SBPC and ABC, 2020a).

However, the crisis continued, also affecting research and graduate education.
In the case of CAPES, the agency was subjected to budget cuts (Rossini, 2021);
high turnover of its high-level management, often followed by protests from the
academic community about leadership profiles (SBPC, 2021a; SBPC, 2021b);
legal interference that delayed the national evaluation and restricts the trans-
parency of the process and its results (Davidovich and Ribeiro, 2021; Justica
Federal, 2021); and more. Together with the impact of the COVID-19 pan-
demic, the crisis had immense effects on evaluation, as discussed in more detail
in select chapters of this dissertation.

1.4 Dissertation structure and key concepts

In essence, this study’s primary goal is not to dissect the crisis that hit science
and higher education in recent years. Given the complexity of the situation, ded-
icated studies will be needed to fully understand it. However, the general lack of
knowledge observed on the reality of research and graduate education — as well
as of international models often cited as solutions for Brazilian problems — has
reinforced the importance of parts of this study related to understanding and
comparison. The approach used to organise the dissertation and the research
behind it, all in face of the crisis, are presented ahead.

Part I: The what, the why and the how

The economic arena served as the genesis of the path dependence concept,
with economic historians trying to understand how less-than-optimal techno-
logical solutions seem to linger, not giving way to advancement (Torfing, 2009).
An example that reached a paradigmatic status has been described by David
(1985), who analysed the development and continued usage of the QWERTY

1.4 Dissertation structure and key concepts
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keyboard layout. Introduced in the 19" century, the design prevented jams in
mechanical typewriters by placing frequently used letters further apart. The
layout prevailed despite the fact that more efficient mechanical alternatives
were developed, such as the 1930s DSK keyboard. Likewise, even the advent
of computer keyboards has been unable to replace the entrenched QWERTY
standard with a more efficient design.

According to David (1985, p. 333), this phenomenon is not a consequence of
consumers being “prisoners of custom, conspiracy, or state control. But while
they are, as we now say, perfectly free to choose, their behaviour, nevertheless,
is held fast in the grip of events long forgotten and shaped by circumstances in
which neither they nor their interests figured”. While this narrative encompasses
all quintessential elements of path dependence, it represents something that
maybe should have changed, but it hasn’t because of the path behind it.

However, the Common Law legal system, which originated in England in the
Middle Ages and spread to other countries, is an example of positive path depen-
dency. As described in Hathaway (2003), this system is based on the previous
courts’ decisions and can evolve the legal principles over time. The system
depends on the path and leads to predictability and coherence of the legal re-
sults, with the courts bound by their own decisions and those of the superior
courts. This helps to preserve the rule of law, providing a reliable framework
for individuals and companies. In this case, path dependency increases social
order and the stability of economic activity.

Taking into account the negative and positive dimensions of path dependence,
historical sociologists have argued that its understanding has important impli-
cations for social research. Path dependence characterises historical sequences
in which random events trigger chain events or institutional patterns showing
deterministic properties (Mahoney, 2000). Furthermore, the construct of path
dependence in the field of policy discourse highlights the extent to which ex-
isting policy choices are dominated or influenced by the institutional pathways
that result from past decisions. This makes the prospect of public policy reform
contingent on institutionalised legacy, shaping our interpretation of problems
and objectives, delimiting the spectrum of feasible options, and influencing the
cost-benefit analysis of policy changes (Torfing, 2009).

In the spirit of the path dependency approach, the first part of this dissertation
aims to establish a contextual framework for understanding the Brazilian Na-
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tional System of Graduate Education (SNPG) and the national evaluation that
comes with it. The two chapters included trace their historical evolution to
the present state, providing an understanding of why they developed the way
they did and how decisions and external influences along the way helped shape
what they have become.

The papers included in this first part display the two dominant types of path
dependence sequences described by Mahoney (2000). First, chains of causally
connected events can be seen, each of them being a direct or indirect reaction
to the antecedents. Like in the case of the QWERTY layout, policies around the
SNPG and its evaluation were designed to address particular issues, and it is
important to understand what they were and if they remain relevant. Second,
reactive sequences may lead to the formation and long-term reproduction of a
given institutional pattern, also known as self-reinforcing sequences.

Considering the perspective of policy effectiveness and how the Brazilian system
can evolve to address current and fluctuating contexts and conditions through
inherent adaptability (Bali et al., 2018), Part I is all about understanding the
path behind the SNPG and its evaluation, so that policymakers understand the

intricacies of the system’s development and then can answer the question: “is
there a reason for us to keep doing what we are doing?”

Chapter 2 - Building a national system of research and graduate education

This chapter provides a comprehensive review of the Brazilian science system,
a unique product of robust public policy initiatives that have bridged research
and education for decades. Emphasising the dominant role of the Brazilian
National System of Graduate Education (SNPG) within Brazilian science, this
study delves into the genesis and evolution of the system, which was shaped
by decisive policy decisions over the years. Furthermore, it critically evaluates
the justifications behind these decisions, tracing their connections to broader
public policy frameworks in Brazil. The study also underscores the top-down
structure of the Brazilian science system, marked by influential government
agencies that promote change through regulation, assessment, and funding. Us-
ing primary sources such as original legislation and policy documents, together
with interviews and academic literature, the chapter also delineates the present
state of the system, namely its size, organisation, geographical distribution, and
demographic characteristics of its faculty and student body. The information
obtained is valuable not only for Brazilian academics and policymakers, but
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also for the international community, offering a unique model for science and
high-level education from both its successes and failures.

Chapter 3 - The dynamics of a national evaluation system

This chapter presents a detailed exploration of the Brazilian evaluation system
of research and graduate education over the past five decades, detailing its his-
torical evolution, socio-political influences, and current challenges. Central to
this investigation is an understanding of the system’s transformation from a rudi-
mentary funding distribution instrument to a quality assurance mechanism, and
then to its present multifaceted construct, deeply embedded within the national
science landscape. The study also underscores the transformative power of the
evaluation system in promoting transparency, fairness, and academic quality,
which remain critical to allocating funding and conferring legitimacy on grad-
uate programs. However, the chapter acknowledges the need for evaluation
to evolve, and it analyses systematic improvements that have been promoted
over time, often triggered by a combination of external pressures and internal
critique. Looking ahead, the chapter advocates for a multipronged approach for
evaluation reform, incorporating self-assessment strategies, stimulating insti-
tutional authonomy, and promoting an evaluation model capable of capturing
and valuing the diversity in science vital for addressing the country’s challenges
and asymmetries.

Part Il: The Brazilian evaluation system in perspective

Political scientists often use the concept of path dependency to explain why
deliberate policy reforms could fail, especially when institutional inertia affects
the outcome (Torfing, 2009). However, the concept also explains how reaction
sequences and institutional patterns can promote coherent policy strategies and
facilitate the evolution of complex systems over time (Mahoney, 2000). An
illustration of this dynamic was seen in Part I with the SNPG and its integral
evaluation system. Throughout their history, they have been regarded as stable
state initiatives rather than fleeting government ones, allowing their continued
development to become sources of pride for Brazilian society (Balbachevsky
and Schwartzman, 2010; Nader and Davidovich, 2021).

The Brazilian evaluation system owes part of its success and role in advancing
the country’s science to having developed concurrently with the growth of the
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SNPG. This is not a task without challenges, particularly when it comes to blend-
ing different aspects of a complex national evaluation with the reality of the
research system. However, the interconnectedness of development pathways
usually influences how countries deal with their national evaluation systems,
leading to a natural tendency to rely on their own established protocols rather
than trying to implement models from elsewhere (Ochsner et al., 2020).

However, evaluations have become of substantial importance for national gov-
ernments, often steering universities and research systems. This influence may,
on occasion, encourage them to draw on international models that have demon-
strated success (Capano et al., 2016). This is apparent in Brazil, where there
are ongoing suggestions to refine the evaluation system based on international
experiences. Although countries aiming for similar results with their evalua-
tion procedures can benefit from mutual experiences, it is essential to carefully
consider potential lessons, given the uniqueness of science systems and the
different paths behind them (Ochsner et al., 2020).

The second part of this dissertation puts the Brazilian science system and its
evaluation in an international perspective. First, the invesigation looks at how
Brazilian evaluation compares to the long-standing Dutch evaluation system,
a frequently cited source of inspiration, to identify any lessons that could be
learnt (Barbosa, 2020; Verhine et al., 2019). Subsequently, the scope is ex-
panded to look at the relationship between research and graduate education
in Brazil, partly with the objective of confirm its uniqueness and the need for
its evaluation to reflect this singularity. Comparative studies like these can
enhance our comprehension of challenges across different systems, with fo-
cused comparisons particularly attuned to the specifics of individual countries
while respecting their historical trajectories. Therefore, any potential differ-
ences among systems should be taken into account before trying to replicate
strategies that are successful elsewhere.

Chapter 4 - Research evaluation in Brazil and the Netherlands

This chapter presents a comprehensive comparative analysis of research eval-
uation systems in Brazil and the Netherlands. The investigation explores the
differences and similarities between the two systems, focussing on the unique
characteristics, challenges, and impacts of their design on the adopted evalua-
tion models. The study underscores the fundamental incompatibility of these
systems due to their unique historical, geographical, and policy underpinnings.

1.4 Dissertation structure and key concepts
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On the one hand, the Brazilian system is a high-stakes, performance-based
model. Although this system has played a significant part in the advancement
of the country’s science system, its structure tends to influence researchers’
behaviours, inadvertently promoting research homogenisation and potentially
limiting innovative exploration. On the other hand, the Dutch system, follow-
ing the Strategy Evaluation Protocol, adopts a formative, low-stakes approach
that emphasises research quality and societal relevance. This model empowers
higher education institutions to conduct evaluations and use the results as they
see fit, thus fostering diverse and differentiated research. Although both sys-
tems have many qualities that can inform and inspire the evaluation strategies
of the other, in the context of path dependency, it becomes evident that no
“copy-paste” approach can be taken to act on such inspirations.

Chapter 5 — The impact of graduate education on academic publishing

The first part of this dissertation relied on a detailed analysis of legislation,
policy documents, and associated literature to gain a complete understanding
of the Brazilian National System of Graduate Education (SNPG). Investigating
the system from its conception to its present configuration indicates that it was
purposefully designed around graduate education, but bibliometric evidence
of that reality is often elusive. As such, this chapter combines data from the
Web of Science with publication lists gathered from Brazilian Current Research
Information Systems (CRIS) to determine the degree of graduate education’s
influence on academic publishing in Brazil. Moreover, by incorporating addi-
tional publication data and international sources on PhD graduates, it was also
possible to compare international rates of publications per degree awarded. Al-
though still preliminary, this investigation seeks to explore methods to better
understand the differences between the SNPG and other science systems.

Part Ill: Strenghts and weaknesses in Brazilian evaluation

The Brazilian evaluation system, as discussed in Part I and Part II of this disser-
tation, is quite complex. It employs a multifaceted methodology, harmonising
various evaluative instruments and strategies, and the challenges to bring all
that together in a single dissertation are significant. Many of the chapters in this
resulting text have the potential to develop into full dissertations themselves,
attesting to the scope and complexity of the subjects. However, as mentioned
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earlier in this Introduction, a holistic diagnostic view of the entire evaluation
process has been recognised as a vital gap that justifies this effort for a more
ambitious exploration.

Nonetheless, the limitations of individual doctoral research would make it im-
possible to cover every facet and dimension of the Brazilian evaluation system.
Given its complexity, the third part of the dissertation represents the choices
made during the research process. That means some representative aspects of
the evaluation system under analysis were chosen for a detailed examination,
each exemplifying different approaches. One such topic is the classification of
scholarly publications through the Qualis system adopted by CAPES. As detailed
in Chapter 3, the evaluation of scientific contributions carries significant weight
in the final evaluation results, so the system is explored in depth in Chapter 7.

The object of the five chapters included in Part III will be discussed in detail be-
low, but they all draw upon the principle of path dependence. In that sense, the
effort behind the previous chapters is replicated after zooming in on each key
facet of the evaluation, once again aiming to understand not only their current
status, but also their origins, narrative, evolution, missteps, and triumphs. This
approach is designed to contextualise reality, allowing the reader to recognise
the value of the system in place while also being able to see the need for change
and relevant obstacles in tune with current conditions.

Chapter 6 — Rethinking a national classification of research and graduate
education

This chapter presents an analysis of the Brazilian classification of research and
graduate education. In Brazil, evaluations are organised comparatively within
areas, meaning that the performance of graduate programs that integrate each
area is assessed in their specific context. The evaluation results derive from
the dynamic panorama of the areas, with criteria and indicators adjusted ac-
cordingly. To conduct this examination, the dynamics of the design, expansion,
and organisation of evaluation areas are explored. Then, an international com-
parison is conducted, considering other classification systems of research and
education, specifically the OECD Fields of Research and Development (FORD)
and the UNESCO International Standard Classification of Education (ISCED).
Finally, the study explores whether a review of the classification may be needed
and introduces scientometric approaches that could support the areas in their
potential reorganisation.

1.4 Dissertation structure and key concepts

17



18

Chapter 7 — Between Bibliometrics and Peer Review

This chapter focusses on the evolution and challenges of the Brazilian Qualis
system, which employs journals as a means of assessing the quality of scholarly
work spanning diverse disciplines. The study starts with an analytical review
of the historical trajectory of the system, highlighting its implications as an
integral part of the evaluation process of research and graduate education in
Brazil. The Qualis system is fundamentally hybrid, balancing quantitative and
qualitative methodologies by using a suite of indicators as a reference, but
extending the analysis through a peer-review mechanism. Despite not being free
of imperfections, Qualis has shown significant progress in its nearly 25 years of
existence and continues to evolve. While some advocate for its dissolution in
favour of international metrics, the chapter recognises the system’s vital role in
fostering a balanced and fair academic environment in Brazil and warns against
overreliance on metrics, which may not accurately reflect the challenges faced
by Brazilian researchers or the significance of locally-relevant research. Instead,
the chapter proposes enhancing the Qualis system towards a more inclusive,
equitable, and comprehensive evaluation framework.

Chapter 8 — Beyond the Web of Science

The Brazilian evaluation system of research and graduate education is under
review. For scientific publishing, policymakers and evaluators consider a more
standardised assessment, trading some current qualitative aspects for expanded
use of journal-based indicators from international databases such as the Web of
Science. This chapter aims to provide evidence for a better-informed discussion,
analysing the complete data set of Brazilian articles published from 2013-2018
regarding: i) coverage by the WoS and regionally relevant databases (e.g., Latin-
dex, SciELO); ii) incidence of the local language in the country’s publications,
and the impact it has on coverage by regional and international databases;
iii) disciplinary variations and disparities in thematic coverage across languages
and databases. The results show that half of the Brazilian article output is
not found in the WoS, and the normalised distribution of indexed publications
across disciplines is hugely unbalanced. Publications not in WoS are predom-
inantly in Portuguese, with a significant share indexed by regional databases,
often addressing topics not covered in WoS. The main conclusion is that Brazil-
ian science goes beyond WoS, and evaluators should strive for a sound and
comprehensive assessment to capture its complexity, rather than trading it for
restraining, short-sighted simplicity.
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Chapter 9 - The unseen costs of article processing charges

This chapter takes a slight detour from the core dimensions of Brazilian evalu-
ation, given that elements of open science are projected to be integrated only
in upcoming evaluation cycles. However, numerous factors related to openness
are already relevant following a specific type of scholarly output identified in
Chapter 8: scientific production not indexed by international databases, often
in the local language, addressing issues of local relevance. As discussed, Qualis
has the potential to capture quality in outputs indexed by regional databases
such as SciELO, RedALyC, and Latindex, which are important platforms that
feature mostly diamond open access journals, where papers are free to read
without the authors having to pay for Article Processing Charges (APCs). There-
fore, this chapter initially explores the relationship between APC investment
and impact at the national level, uncovering that Brazil appears to invest little
and achieve a below average impact. Building on this revelation, the study
introduces an economic context, advocating the use of indices such as the Pur-
chasing Power Parity (PPP) exchange rate for international comparisons. The
review also scrutinises the vast array of publications deemed by Qualis to be
valuable, but that often get excluded from consideration when using major
databases for comparison. As the results of this chapter show, countries like
Brazil are not able to make the same level of financial investment seen in the
Global North, thus developing alternative publication paths that are more co-
herent with their economic reality, but also capable of resulting in high-quality
work, even in local language. Evaluation should be able to capture and value
such outputs.

Chapter 10 - A national evaluation push towards increased societal impact

The final chapter of this part of the dissertation explores one of the advances
proposed to improve Brazilian evaluation that had the opportunity to be par-
tially implemented in the most recent cycle. For decades, evaluations have tried
to improve the impact of Brazilian science, often deemed excessively academic,
far from society in its ivory tower. Initiatives such as the establishment of pro-
fessional graduate programs, addressed in Chapter 2, have been rolled out over
the years in an attempt to rectify the situation. Other initiatives focused on the
diversification of valued research outputs, leading to the creation of distinct
Qualis for books, events, and artistic production, as mentioned in Chapter 7.
A recent initiative also saw the advent of a Qualis for technical and techno-
logical production. This chapter examines the development and preliminary
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implementation of this new type of Qualis. The primary objective is not only to
identify how products such as patents, cultivars, and policy briefs can be valued,
but also to show how evaluation has the potential to steer a country’s science
system to generate more diverse and impactful research outputs.

Part IV: Towards a multidimensional model

According to Barata (2020), the evaluation of the Brazilian National System of
Graduate Education is at a crossroads in terms of the next steps of its natural
evolutionary process. Over the years, the system has managed to improve
significantly, as evidenced in the first parts of this dissertation. However, the
exponential growth of the SNPG poses challenges to the capacity of the existing
evaluation model, and further evolution may only be possible with an extensive
redesign of the process.

A recurring issue with the ongoing evaluation is the growing reliance on quanti-
tative indicators, which represent a significant risk to the evolution of the SNPG.
An overly quantitative evaluation tends to foster a homogeneous science system
that stifles creativity and innovation, as graduate programs are led to focus
predominantly on the pursuit of metrics. This trend is, in part, the result of
the high-stakes evaluation conducted in Brazil, as discussed in Chapter 4. The
implication is that an evaluation which impacts from accreditation to funding
ultimately tends to rely on quantitative measures as a more defensible means
of justification for its outcomes.

From the evident fragilities of a quantitative-centric approach, the conversation
must pivot towards alternatives that can accommodate the sprawling complex-
ity and diversity of Brazil’s academic landscape. The critical shift is to approach
evaluation from a multidimensional perspective, so that the inherent complex-
ities of the system can be more effectively managed. This recommendation
seems to be almost a consensus in multiple analyses of the Brazilian evaluation,
as seen in Barbosa (2020), PNPG Committee (2020), and Verhine et al. (2019).

In the final part of this dissertation, the goal is to bring together the various
studies conducted into actionable advice toward a multidimensional model. The
opening chapter of Part IV examines an attempt made by CAPES to implement
multidimensionality through the inspiration of uMultirank.
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Chapter 11 — Multidimensionality through self-evaluation

Although many academics question the value of university rankings, some ex-
perts have recognised U-Multirank as one of the few that gets closer to meet-
ing community expectations of fairness and responsibility (Gadd et al., 2021;
Hazelkorn and Gibson, 2017). Despite this, when CAPES leadership explored
the idea of adopting this model as a replacement for the current evaluation sys-
tem, many within the agency were concerned. This initiative was in line with
the concerns already mentioned about the search for primarily quantitative or
international evaluation solutions disconnected from the path behind the Brazil-
ian system. With growing concerns on the value of rankings, adopting one to
replace five decades of evolution in the country’s evaluation is not adequate.
This chapter explores the abandoned initiative to adopt the uMultirank model
as a multidimensional strategy in Brazil. Highlighting the dangers of seeking
an easy solution to evaluation problems, the research suggests self-assessment
as an alternative strategy for multidimensionality and alleviating the burden
on Brazilian evaluation. As discussed throughout this dissertation, the current
system is no longer capable of dealing with the size of the SNPG unless it can
count on HEI as partners, exercising their much needed institutional autonomy.

Chapter 12 - Conclusions & Reflection

A concluding chapter then sets out to compile the learnings from this academic
journey, offering recommendations for advancement that match the trajectory
of the SNPG and its evaluation. To tackle this task, the chapter begins with
an analysis conducted by the CAPES evaluation directorate on how much the
Brazilian system was aligned with the principles of the Leiden manifesto. This
analysis was part of the agency’s efforts to support the discussions about the
future of evaluation held during the 2015 seminars with graduate program
directors, as outlined at the beginning of this Introduction. In the conclusion,
the original analysis will be presented and each of the principles of the manifesto
will be revisited in light of the research conducted for this dissertation.

Appendices

As depicted in Figure 1.1, this doctoral research project has an applied approach.
This facet is crucial in that it seeks to ensure its relevance and impact on evalua-
tion, facilitating the transmission of research findings to policymakers involved
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in the process. It is within this pragmatic context that two appendices are in-
cluded, providing an inventory of deliverables intrinsically tied to the essence
of this dissertation.

Appendix A - Expanding GeoCapes usefulness for research

Throughout the trajectory of this doctoral project, significant effort was invested
in understanding Brazilian databases on research and graduate education. In
many instances, lengthy and intricate algorithms had to be created for data
cleansing and to enrich data sets like the one offered by CAPES’ Georeferenced
Information System (GeoCapes). This system offers around 25 years of aggre-
gated data on graduate programs, faculty, student body, funding, and more.
Rather than sharing the algorithms designed to deal with GeoCapes limitations,
it seemed beneficial to the research community to devise an R package instead,
integrating algorithms as functions for producing data output and visualisations.
The packa is bilingual, allowing Brazilian researchers’ to use data in their native
language and in English, thus aiding in international publications. Additionally,
this package targets the international research community, offering English ac-
cess to data typically unaccessible to non-Portuguese speakers. Consequently,
a paper was produced to support the package, also in English and Portuguese
versions, the first being included in the Appendix A.

Appendix B - Additional Resources

Several chapters in this dissertation include recommendations for the evolution
of evaluation instruments and for the Brazilian system as a whole. However,
this Introduction has noted that the consumption of such results may not always
be straightforward. Factors such as time availability, the need for specialised
knowledge to comprehend certain outputs or linguistic barriers can present
obstacles. To this end, a set of policy briefs has been produced in Portuguese,
tailored for submission to CAPES to support the understanding and implemen-
tation of this dissertation’s findings. In addition, digital resources are included,
exemplified by a dedicated website comprising a plethora of interactive dash-
boards with information about Brazilian science that can serve as evidence for
Brazilian evaluation policy. Another noteworthy output of this research comes
from the extensive literature review that was conducted, which could not be
fully incorporated into the chapters that make up the dissertation. Consequently,
an interactive dashboard was developed to allow the exploration of such refer-
ences in a user-friendly tool that can support researchers interested in the topic
of graduate evaluation, in Brazil and beyond.
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1.5 Methods and data

Given the detailed nature of the research object previously outlined, it becomes
clear why this study necessitates the adoption of a multi- and interdisciplinary
approach. The methodological framework, in turn, must incorporate both
qualitative and quantitative methods. Only through a mixed-method approach
can we gain an encompassing insight into the complex dynamics of research
practises and the broader scientific landscape in Brazil.

In this vein, the dissertation is anchored in two primary analytical approaches.
First, documents such as policies, laws, evaluation tools, and other procedural
materials are analysed, often with a focus on constructive criticism. The pri-
mary aim here is to allow for a comprehensive examination of the SNPG, its
evaluation, and its primary instruments, originating from an understanding of
its developmental process, its motivations, and the political and administrative
decisions that shaped the research object.

Secondly, a variety of empirical data sources are consulted, especially those con-
cerning publications and graduate education information drawn from Brazilian
Science & Technology databases as well as from international providers, bib-
liographic and otherwise. Echoing Carl Sagan’s sentiment that "you have to
know the past to understand the present," the data analysis not only yields
evidence supporting the understanding derived from the document review but
also sheds light on the current state of the research object. With a grasp of the
Brazilian evaluation framework today, through the synthesis of both analytical
approaches — informed by current regulations and empirical evidence — we can
project crucial perspectives on the potential trajectories of the country’s evalua-
tion. By merging a reflexive stance with continued support from the literature,
this study then introduced propositions for some necessary adjustments for a
better future.

The reflexivity cited is consistently threaded throughout the dissertation, illumi-
nating the interactions between the insights I acquired as a participant in the
Brazilian evaluation system and the empirical data. Therefore, this methodol-
ogy incorporates a participant-observer perspective, recognising the inherent
value of my experiences and observations. These are deemed valuable additions
to the understanding of the dataset, enhancing the depth and context of the
analyses. Yet, the looming threat of potential biases from such an approach
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was constantly acknowledged. I was consistently diligent in ensuring that my
interpretations remained tied to both experiential and empirical evidence. Main-
taining a stark demarcation between my existing professional knowledge and
what I learnt during this doctoral journey proved to be a nuanced endeavour at
times. Reflecting on the results, I acknowledge that I haven’t always achieved
the perfect balance. However, in such instances, I consistently leaned towards
giving greater weight to the evidence, ensuring the scientific rigour expected of
this work was maintained.

Regarding the literature and other documents mentioned, a total of 1462 re-
search items were consulted in the construction of this dissertation. Among
them are 635 journal articles, 154 books, 127 book chapters, and 117 pieces
of legislation — including laws, decrees, and ordinances — along with numer-
ous other documents, such as official reports, policy briefs, and informative
bulletins. All this material was collected with great care given to the quality
of metadata for each document, and they were organised using the ReadCube
Papers application.

Clearly, it was not feasible to cite all the academic literature and other doc-
uments consulted throughout the dissertation. Thus, a selection of the most
pertinent documents had to be made. This process largely prioritised primary
sources whenever available, especially when it comes to legislation and official
documents. At the end of each chapter, a dedicated list of references is provided,
while the end of the book features a complete reference list of cited works, as
well as an author index, listing the pages were they are cited. Appendix B
provides details on an interactive online dashboard created from the complete
set of references, cited or not. Users can explore the list of works with access to
the links available for each record. One can also select the various dissertation
chapters to filter the cited works. The dashboard also allows multiple filtering
options by author, type of publication, and language. It is noteworthy that
about a third of the works used for this research are in Portuguese. One of the
objectives of this study was to bring this extensive collection of documents to
an international arena, at a level of detail which I believe to be unprecedented.

Appendix B also includes details on a dedicated dashboard for the collected
legislation. The most relevant documents that have influenced the construction
of Brazilian graduate education and its evaluation are presented on a timeline
where each reference contains a link to the full official text.
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Two other types of references also make up the research conducted for this study.
One of them consists of news articles, interviews, public letters, manifestos, and
similar documents that supported all the accounts presented on the political
crisis faced in Brazil, as well as the economic and managerial challenges that
affected Science & Technology in the country. Once again, the choice was al-
ways to use primary sources, including recorded public statements from various
actors mentioned throughout this work.

Among the cited interviews are recent records to support the mentioned ac-
counts, but historical documents are also included. For example, the text
“CAPES 60 years: Six decades of evolution in graduate education” incorpo-
rates transcriptions of interviews with former CAPES presidents, directors and
coordinators, as well as evaluators, graduate education experts, etc. Interviews,
testimonies, and online seminars also served as sources for capturing the opin-
ions of relevant actors, for example, events organised by the Brazilian Society
for the Advancement of Science and Brazilian Academy of Sciences (SBPC and
ABC, 2020a), and lecture transcriptions such as one from a seminal speech
by Schwartzman (1989). Speaking of opinions, some articles in this category
were also used, written by CAPES leaders and other important actors in the con-
struction of Brazilian graduate education. Among them, it is worth mentioning
works by Barata (2020), Castro and Soares (1983), and Sucupira (1980).

The last type of additional reference consists of the databases used. The number
of sources is relatively extensive, but the most important ones are listed below.

i) Data from Brazilian graduate education — Most of these data were ob-
tained from CAPES itself. Information has been collected by the agency
for several decades, using dedicated platforms whose design and evolu-
tion processes are described in detail in Appendix A. The main system
used by CAPES is the Sucupira Plataform (CAPES, 2021c), where data on
graduate programs, research projects, faculty, student body, intellectual
production, and much more are available. Much of the platform’s data are
open for online consultation, but obtaining large volumes of data is only
possible with administrative access. Although I have the necessary access
through my affiliation with the agency, whenever possible, preference
was given to using data extracted from the CAPES Open Data platform
(CAPES, 2021a), where it is possible to download the microdata collected
via the Sucupira Plataform after processing, cleaning, and validation by
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i)

iii)

iv)

V)

the agency. With this choice, the reproducibility of the studies presented
here is facilitated. Finally, data from the GeoCapes platform (CAPES,
2021e), where partially aggregated official data are presented, were also
used at times.

Additional Data from the Brazilian Scenario — A variety of other na-
tional data sources were used to supplement the information obtained
from CAPES. Among them, one can mention the educational census
conducted by INEP, whose microdata are available on the institution’s
platform. Geographic data were sourced from Brazilian Institute of Geog-
raphy and Statistics (IBGE), and economic data were collected from the
Atlas of Human Development.

International Data on Science and Education — The Brazilian data was
supplemented with a range of international data sources, including the
Organisation for Economic Co-operation and Development (OECD), the
European Comission’s Eurostat, National Science Foundation (NSF), min-
istries of education, science, and technology (The Netherlands, Japan,
China), among others. Each of these platforms features a dedicated Ap-
plication Programming Interface (API) or query systems that allow for
the export of data in comma-separated values (CSV) format. This kind of
information, for instance, enabled a comparison of publication rates per
doctoral graduate in Brazil and various other countries, as presented in
Chapter 5.

International Bibliographic Databases — The most extensively used bib-
liographic database in this dissertation was the Web of Science Core Col-
lection, particularly the in-house version available on the CWTS servers
(Clarivate Analytics, 2022). Although this database has coverage issues
regarding Brazilian production, as discussed in Chapter 8, there are still
some advantages to its use, especially due to the quality of the metadata
and the refined affiliation mapping developed over the years. To a lesser
extent, consultations were made to the Scopus and Dimensions databases,
and data from the recent OpenAlex integrate the information portal about
Brazilian science — BrScience — presented in Appendix B. All these
databases are available in a relational format on the CWTS server.

Regional Bibliographic Databases — Among the supplementary databases
used are Scientific Electronic Library Online (SciELO), Network of Scien-
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tific Journals of Latin America and the Caribbean (RedALyC), and Re-
gional Cooperative Online Information System for Scholarly Journals
from Latin America, the Caribbean, Spain and Portugal (Latindex). In
most cases, information had to be sourced directly from the websites or
the Application Programming Interface (API) provided by these bases,
offering a broader overview of journals used for publication not only in
Brazil but throughout Latin America.

vi) Open Science Databases — To enrich many of the studies conducted,
databases such as the Directory of Open Access Journals (DOAJ) and
Unpaywall were also used, enabling, for instance, the analysis of the
percentage of open access publications and associated Article Processing
Charges (APCs) presented in Chapter 9. The DOAJ database was sourced
directly from the organization’s website, while Unpaywall was available
on the CWTS server.

Regarding analytical methods, Atlas.ti was the primary tool for coding inter-
views and document analysis. For example, Chapter 10 includes a mapping of
valued technical and technological products, as well as the main criteria and
indicators adopted for the evaluation of these products in each of the 49 distinct
evaluation areas in Brazil. About 100 documents needed to be coded to survey
the reported information, and Atlas.ti was used to execute the strategies for
document analysis.

To conduct the scientometric analyses here included, together with other quan-
titative studies, SQL was the language used for database queries and the calcu-
lation of various indicators presented in the different chapters. The integration
of data not available from relational databases, and further data processing and
analysis, was conducted using R Studio. Several algorithms created for this
research are available in the project’s GitHub repository. Among them, for ex-
ample, are algorithms capable of integrating multiple data files obtained from
the CAPES Open Data platform. Many other algorithms, developed especially to
deal with the different databases of the GeoCapes system, were integrated into
an R package freely available on Comprehensive R Archive Network (CRAN).

Finally, the various charts and figures presented throughout the dissertation
were partly developed using R and Flourish Studios. However, most of the
visualizations were created using Tableau Desktop, allowing for the publication
of interactive online dashboards that are referenced throughout this work.
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In conclusion, by combining the adoption of a multi- and interdisciplinary ap-
proach with mixed research methods, this study seeks to integrate theoretical
principles, academic literature, and empirical observation. This combination
aims to not only understand the context of the evaluation of research and grad-
uate education in Brazil but also to propose general principles to guide future
actions for its advancement.
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The what, the why and the how






Building a national system of
research and graduate
education

While higher education in Brazil is plagued by
many known problems, graduate education is a
token of national pride recognised as such by the
entire Brazilian society.

— Balbachevsky & Schwartzman

The ancient Greek philosopher Heraclitus once said: “there is nothing perma-
nent except change”. The idea of transformation has been a recurrent object of
interest for thousands of years, as the cyclical process of birth, growth, decline,
and decay has not only determined the course of human life, but has also been
a driving question for scholars everywhere (London, 1996). As described by
de Biasi (2019), change is ubiquitous, undeniable, inevitable, and irresistible.

In the modern world, resisting change has often been a fast path to failure.
Numerous examples exist in the business context, but those of Blockbuster and
Kodak have become somewhat emblematic. Both companies were leaders in
their domains, but failed to adapt to changing times. Blockbuster refused a
partnership with Netflix in 2000, as it considered the new company business
model to be profitless; Kodak would not risk its lucrative photography film
business and, despite having invented the first megapixel-camera back in 1986,

This chapter was published as: Brasil, A. (2020). Building a national system of research and
graduate education: how did the university become the house of science in Brazil? Revista NUPEM,
12(27), 222-253. DOI: 10.33871/nupem.2020.12.27.222-253.
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fell behind in the digital race. Both companies filed for bankruptcy in the last
decade mainly because they could not change, as their organisational culture
had become too rigid (Gershon, 2013).

The evolutionary nature necessary to remain relevant also applies to scientists,
research centres, and whole science systems (Fealing et al., 2011). The COVID-
19 crisis has confirmed this need for continuous change. Although the call for
a fast response to fight the pandemic has reaffirmed the importance of science
& technology worldwide, scientists had to redefine concepts of collaboration,
scientific publishing, influence over policy, etc. (Serafim and Dias, 2020). As
a consequence, notions of change that are well-established in business are
increasingly present in the scientific environment (de Biasi, 2019).

Despite being so evident at this very moment, the understanding of the dynam-
ics of science and innovation activities, as well as the way they change over
time, is not something new. For decades, they have been studied by core social
science disciplines such as Economics, Philosophy, and Sociology. On top of that,
there is an emerging interdisciplinary field that is trying to establish itself as a
recognised academic subject: Science of Science Policy (SoSP). This research
area already contributes to the frameworks that provide an understanding of
institutional structures that promote or impede scientific progress. Among its
core concepts is the idea that science is not divorced from politics, as demands
from the political system have been, for decades, the main drivers of science
investment and advancement (Fealing et al., 2011; Marburger III, 2011).

Serafim and Dias (2020) argue that alliances between the State and scientific
community can positively impact on the advancement of science. SoSP builds on
that idea, claiming that governments play a crucial role in this progress, despite
often lacking the necessary evidence for the proper design and implementation
of S&T policies. As a result, policymakers usually cannot predict how best to
manage science investments, much less design or reform science systems within
their countries (Marburger III, 2011; Sapolsky and Taylor, 2011).

Brazil is such a country. As this chapter will show, the nation has an extensive re-
search and graduate education system whose design has been the result of firm
public policy initiatives over several decades. As the core of Brazilian science,
this system has become very peculiar, as it integrates research and education
in such an indivisible manner that it became determined even by the country’s
federal constitution (BRASIL, 1988; M. H. d. M. Castro, 2015). The successful
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result is knowably expressed by Balbachevsky and Schwartzman (2010, p.87),
who state that “while higher education in Brazil is plagued by many known
problems, graduate education is a token of national pride recognised as such
by the entire Brazilian society”.

The aim of this chapter is mainly to provide a contextual understanding of the
system mentioned above. The task was conducted from the study of primary
sources — including original legislation and policy documents — as well as the
analysis of archival interviews and literature exploring the system’s history. The
intended result is to reach a proper knowledge of: i) what is the Brazilian
National System of Graduate Education (SNPG) and how representative it is in
the face of the science conducted in the country; ii) how did this system evolve
as a result of policy decisions over several decades; iii) why were such decisions
made, and how they relate to a broader picture of public policy in Brazil.

After tracing back the history and evolution of the SNPG, this chapter will also
provide a panorama of what it has become: how large is the system; how is it
organised and distributed across the country; what is the demography of the
faculty and student body, etc. Hopefully, understanding the SNPG today, as well
as the complexities behind its development, may assist policymakers in their
continuous efforts to advance the science system in Brazil.

Despite the main goal of bringing scientific evidence to the policy-making envi-
ronment, this chapter also aspires to provide a comprehensive understanding
of the Brazilian science system to the international academic community. Few
studies on the SNPG have been published in English, and none of them is as
complete as this one proposes to be. As will be clear, the public policy approach
to science and high-level education in Brazil can serve as an inspiration to every
country, both from its successes and failures.

2.1 The late start of higher education in Brazil

Higher education was a late phenomenon in Brazil, even compared to other
Latin American countries. There were many reasons for this, but two of them
were of particular importance: first, the Portuguese colonisation policy pre-
sented absolute resistance to this kind of initiative; second, the Brazilian elites
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would rather pursue their education abroad, mainly in European higher edu-
cation institution (HEI). Such determinants led not only to inaction, but also
to the active establishment of obstacles to those interested in bringing higher
education to the colony. One of the first known records of this comes from the
16™ century, when the Portuguese Crown denied authorisation for the Jesuits to
open the first HEI in Brazil (Favero, 2006; C. B. Martins, 2018; Moacyr, 1937).

Over the next centuries, other attempts were made without success. An exam-
ple comes from the Minas Conspiracy, a separatist movement at the end of the
1700s that had the first Brazilian university as part of its independence plans.
The conspiracy was foiled, and the hope for higher education was put on hold
until the Portuguese Court was transferred to Brazil, escaping the French inva-
sion in 1807. Within a year of their arrival, two medical schools were created:
one in the state of Bahia and another in Rio de Janeiro, where a polytechnic
school soon followed. (Cunha, 2007; Favero, 2006; Rothen, 2018).

Within a couple of decades, a few more courses and institutions were created,
but all of them with a very applied nature. They were mainly designed to
qualify professionals to work for the government or to provide technical training
to a select group of the ascending elite. After the country’s independence, in
1822, the new Brazilian Empire started to make room for a more academic
mentality, and by 1828 two legal courses were installed: one at the Saint Francis
Convent in the city of Sdo Paulo and the other at the Saint Benedict Monastery in
Olinda. Although these courses had a significant influence on the development
of political mentality in the country, the promise of higher education in Brazil
would not materialise for several decades (Favero, 2006; Rothen, 2018).

At the end of the Brazilian imperial times, in 1889, the country had just six HEI
and all attempts to create universities were unsuccessful. With the advent of the
Republic, although the number of higher education institutions increased to 24,
these were mostly professional schools, devoid of scientific research. The dream
of a university continued to slip away (Favero, 2006; C. B. Martins, 2018).

2.1.1 The first universities
Legislation from the newly proclaimed Brazilian Republic would start to pave

the way for a university system in the country. The first step came from the
1891 Constitution that, despite maintaining higher education as an attribution
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of the Federal Government, stated it was no longer its sole jurisdiction (BRASIL,
1891). Also, Law 173/1893 and other legal provisions created the possibility of
private ownership of higher education and scientific establishments, including
those linked to associations (BRASIL, 1893; Rothen, 2019).

Once the Federal Government lost its exclusive power over matters of science
and higher education, the first research institutes were founded (C. B. Martins,
2018). At the time, there was a great need to better understand Brazilian biodi-
versity, tropical diseases, and other topics relevant to the country (Schwartzman,
1989). This led to the creation of institutions such as the Emilio Goeldi Museum
(1885), the Agronomic Institute of Campinas (1887), the Butantan Institute
(1899), and the Oswaldo Cruz Foundation — Fiocruz (originally founded as the
Manguinhos Institute in 1900). These and other research centres were created
isolated from educational institutions and would play an essential role in the
building of the country’s scientific community (C. B. Martins, 2018).

Parallel to the creation of research centres, several higher education institutions
were founded, including the first universities in the country: one in Manaus
(1909), another in Sdo Paulo (1911) and the third in Parand (1912) (Cunha,
2007). As a direct reaction to this movement, the secondary and higher educa-
tion systems were reorganised by Decree 11.530/1915, which determined the
Government would move to establish the first federal university in Brazil “when
possible” (BRASIL, 1915). This would take place in 1920, as another decree
instituted the University of Rio de Janeiro (BRASIL, 1920).

Despite having a federal university as one of the positive effects of Decree
11.530, the educational reform would have a much more substantial impact on
the Brazilian science system. The reason was that it established the university
as the home of research and education; and these should be integrated (Rothen,
2019). The drawback is that the approach might have been taken in a very
normative and absolute way, and the resolution would become an obstacle for
the founding of new research institutions outside of universities.

2.1.2 Early concepts for a graduate system

While Brazil mobilised to build its first universities, prominent organisations
emerged in the country. Among them was the Brazilian Academy of Sciences
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(founded originally in 1916 as the Brazilian Society of Science); and the Brazil-
ian Education Association (ABE) in 1924 (Favero, 2006). These institutions
would play a fundamental role in the design of the country’s universities and
in how they integrate teaching and research activities (C. B. Martins, 2018).
For example, in the document “The problem of the Brazilian university”, ABE
(1929) stated “the university, to be worthy of that name, should become a focus
of culture, of disseminating acquired science and creating new science”.

The viewpoint of ABE represents the dominant belief in Brazil at that time: the
defence of the university’s role in the development of scientific research, in
addition to the training of professionals (Favero, 2006). This belief becomes
reality with yet another reform of the higher education system in 1931 (Sucu-
pira, 1980). Francisco Campos, the Minister of Health and Education at that
time, led the initiative that included the creation of the National Education
Council (Decree 19.850, 1931a), the promulgation of the Statute of Brazilian
Universities (Decree 19.851, 1931b), and the creation of the University of Rio
de Janeiro (Decree 19.852, 1931c).

Although there had been records of institutions that had already provided doc-
torate degrees through simple thesis defence (Sucupira, 1980), the comprehen-
sive university project that was launched in 1931 marked the formal beginnings
of graduate education in the country (Balbachevsky and Schwartzman, 2010).
The project not only created the first regular doctoral courses in the areas of law,
exact, and natural sciences (BRASIL, 1931c), but defined the idea of a university
that “transcends the exclusive purpose of teaching, involving concerns of pure
science and disinterested culture” (BRASIL, 1931a). Even though inspiring, this
core belief would not be strong enough for science to find its true space in the
university at that time (Schwartzman, 1991).

2.2 The first steps of the SNPG

In the years following the university reform of 1931, the advancement of sci-
ence through graduate education in universities was extremely limited (Cunha,
2007). Brazil’s priority at the time was to implement what turned out to be a
successful national development policy. The initiative was quite effective from
1930 to 1945 and focused mostly on industrialisation. In the first years, the
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country was able to put its idle industrial capacity to use, but the expansion
of national production pressured imports and led to inflation and unattractive
exchange rates. The result was a reduced interest in private and foreign invest-
ment in Brazil (Cano, 2015).

What followed contributed to shaping the primary modus operandi of the Brazil-
ian Government in terms of state matters. Since it was not possible to rely on
the market to act, the State stepped up to continue to develop, which meant
founding its own industries, such as the National Steel Company (1941) and the
Rio Doce Valley Company (1942, known today as Vale) (Cano, 2015; Gouvéa,
2012).

While all this happened, few steps towards scientific development were taken.
Among the relevant was the creation of the University of Sdo Paulo (USP), in
1934. The institution was conceived as an ambitious project to produce a new
intellectual elite in Brazil and, for almost two decades, it would graduate most
of the scientific workforce in the country. Furthermore, the HEI was the first in
Brazil to really strengthen its research capacity through international outreach,
as it became the new home for various FEuropean scientists who moved to Brazil
to escape the threat of war (da Fonseca, 2015).

Still, World War II erupted, and so did a movement to take science out of its
academic isolation to serve economic and social development. Such ideas had
been spreading in Europe for the best part of a decade, counting with strong
advocates such as J. D. Bernal and his book “The social function of science”. In
the inevitability of war, those ideas had to be put into practise, as scientists
played critical roles in cracking the German secret code, improving radar, and
many other relevant activities, including the development of the atomic bomb
(Schwartzman, 1989).

As World War II ended, Brazil was sparked by the idea of scientists focused on
solving concrete problems, and the country sought inspiration in the success
stories of the war (Cano, 2015). As an example of that, physicists and math-
ematicians who arrived from Italy in the 1930s had helped educate a group
of competent researchers in high-energy physics at USP. This group was then
called to develop the country’s nuclear policy, a project that would lead to
the creation of the Brazilian National Council for Scientific and Technological
Development (CNPq), in 1951 (Schwartzman, 1989).

2.2 The first steps of the SNPG
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Despite the eventual failure of the nuclear project, in part because of the United
States veto (Schwartzman, 1991), the initiative integrated a substantial evolu-
tion in the Brazilian political, economic, and social progress in the early 1950s.
In this new phase of the development project, the State continued to push
forward, founding new institutions such as the Commission for Industrial Devel-
opment (CDI), the National Bank for Economic Development (BNDE), and the
Brazilian Agency for Support and Evaluation of Graduate Education (CAPES)
(Gouvéa, 2012). The last one would be of extreme significance for the birth of
the Brazilian National System of Graduate Education (SNPG) (Rothen, 2018).

Created by Decree 29.742/1951, CAPES started as a commission in charge of a
national campaign for “ensure the existence of specialised personnel in suitable
quantity and quality to meet the needs of public and private efforts aimed to
develop the country” (BRASIL, 1951). For that, a mixed group of policymakers,
academics, and even representatives of the financial sector received unprece-
dented autonomy to implement pioneering programs for graduate education in
Brazil (CAPES, 2010).

2.2.1 CAPES: the first years

The decree that created CAPES (BRASIL, 1951) established a series of objectives
for the initial campaign. They can be summarised in three points:

i) Study the country’s needs in terms of the highly qualified personnel nec-
essary to work towards social and economic development;

ii) Address such needs by mobilising, in cooperation with public and private
institutions, existing resources to provide training opportunities to the
most capable individuals, in particular to those without their own financial
means;

iii) Promote the expansion of graduate education and research centres in
Brazil;

The study by Gouvéa (2012) described how CAPES was organised in order to
carry out the proposed objectives. At the core of the campaign, a Technical and
Scientific Program (PQTC) was implemented, with the support of a Statistics
and Documentation Service (SED). Their job was to map the research infras-
tructure already installed in the country and to understand its deficiencies with
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respect to scientific personnel. To do so, a University Program (PgU) was also
implemented, counting with the support of a Scholarship Service (SBE).

The strategy adopted by PgU was to search for talented people in academic insti-
tutions and provide them with direct support in research infrastructure and staff
(Balbachevsky and Schwartzman, 2010). Such support would include hiring
foreign visiting professors, assistants, and even technicians to work in Brazilian
institutions, as well as granting scholarships for select national researchers to
study abroad (Gouvéa, 2012). Although the statistical data for that period seem
not to be completely reliable, C. B. Martins (2018) estimates that, from 1953
to 1959, an average of 1.200 students moved abroad every year.

As a result of these policies, a new generation of Brazilian researchers was
formed. Many of them graduated abroad, often in the United States, and most
were back in Brazil to assume the scientific leadership in universities by the
early 1960s. From their international perception of what a research program
could be, they would actively participate in the design of the new master and
doctoral courses so needed in the country (Balbachevsky and Schwartzman,
2010; Gouvéa, 2012; C. B. Martins, 2018).

2.2.2 The persistent design of Brazilian graduate education

In the first decade of its existence, CAPES was able to both strengthen the few
research departments in Brazilian universities and contribute to the develop-
ment of a critical mass to advance science in the country (Gouvéa, 2012). Now,
the international experience of the researchers who graduated abroad would
challenge the established design of the national institutions to achieve the once
planned result: the university as an educational and research environment (Su-
cupira, 1980). According to Favero (2006), this modernisation movement was
clearly seen in 1961, with the creation of the University of Brasilia (UnB).

Brasilia is the current capital of Brazil. Founded in April 1960, the city was built
in just 41 months, in the very centre of the country. Designed in the shape of
a plane and erected on the margins of an artificial lake with 80 km of shore
length, Brasilia was a symbol of progress. Its first university should reflect this
modernity, and that was made clear in the HET’s original plan, which stated UnB
was “projected on the same bases as the teaching and research centres that are
revolutionising the modern world” (D. Ribeiro, 1961).

2.2 The first steps of the SNPG

43



44

The plans that led to the structure of UnB included innovations that would soon
be reflected in broader legislation: Law 4.024 (LDB), which sets the guidelines
and bases for national education. The LDB decentralised the educational system;
gave freedom for each institution to organise its curriculum; provided academic,
administrative, financial, and disciplinary autonomy to universities; and so on.
For this study, the most significant contribution was that graduate education
became a permanent task of the university. It constituted a system of regular
courses to deepen the training received during undergraduate studies and could
lead to academic degrees (BRASIL, 1961; D. Ribeiro, 1961; Sucupira, 1980).

Despite the conceptual advances of UnB and the LDB in graduate education,
the lack of accumulated tradition in research at Brazilian universities hindered
the expected growth of the system (Balbachevsky, 2004). 1965 would bring
a decisive milestone for the change, as the Minister of Education and Culture,
Suplicy de Lacerda, asked the Federal Education Council (CFE) to further define
and regulate graduate courses, given the imprecise understanding that still
reigns about their nature and purposes (C. B. Martins, 2018).

The resulting document, Report 977/1965 (known today as the Sucupira Report
in honour of its lead author, Newton Sucupira), was approved by CFE to become
the most important document in the history of graduate education in Brazil.
Among its core ideas and definitions, we can find (CFE, 1965):

i) Although graduate education might refer to any course that follows an
undergraduate degree, specialisation and improvement courses focus on
professional development and are to be considered as sensu lato. They
are not included in the scientific policy initiative at hand;

ii) Graduate education sensu stricto is intended to train researchers and pro-
fessors for higher education courses; to stimulate the development of
scientific research; and to prepare high-level personnel to meet the needs
of national development in all sectors. It consists of two successive cycles,
“equivalent to the master and doctor of the American system”;

iii) The master’s degree is not a necessary prerequisite for enrolment in a
doctoral course. Certain fields of knowledge may even offer only doctoral
programs, with direct access after an undergraduate course;

iv) The master’s course can be more than a mere preliminary stage in the
path to the doctorate. It may also be seen as a terminal degree;
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v) The master’s candidate must produce a dissertation revealing mastery
of the chosen theme and the ability to systematise; the Doctoral candi-
date must defend a thesis that represents research work, making a real
contribution to the knowledge of the subject;

vi) In addition to the thesis or dissertation, candidates must follow a cer-
tain number of courses, participate in seminars and research works, and
submit to a series of exams;

vii) The master’s degree would take at least one year to complete, while the
doctorate would take a minimum of two years (the “ideal” duration would
soon be established as two and four years, respectively).

The proposed model was strongly influenced by the American graduate system
at that time. The Sucupira Report (1965) recognised the inspiration, citing the
Robbins Report (1963) to support the decision. Such a document presented
research on the conditions for the expansion and improvement of British higher
education, recommending the adoption of techniques and processes from the
North American system in British graduate studies. Furthermore, it is possible
to infer that the choice for the American model would also be grounded on its
familiarity to the new generation of Brazilian researchers with international
experience, as most of them had graduated in the USA.

By the time the Sucupira Report was approved, there were only 38 graduate
courses active in Brazil, 27 of them master’s and 11 doctorates. In the decade
that followed, the growth was enormous, and by 1975 this number jumped to
429 master’s and 149 doctorates (Balbachevsky, 2004; C. B. Martins, 2018).
The results came from the direct impact of Report 977/1965, as the document
provided a precise shape for graduate education; one that higher education
institutions could use as a guide to implement real change in the Brazilian
science system (Sucupira, 1980).

From the observed growth, it is relevant to note the significant number of
master’s courses. At the time, they were seen as the most efficient way to
quickly address the pressing need to form new scientists in Brazil. Although the
Sucupira Report (1965) recounts objections among its authors on the adoption
of the master’s level in Brazil, the courses were not only embraced but also
shaped resembling a short doctorate. As the model endures today, one may
argue that the master’s degree is still of high relevance to Brazil, both from the
formative and scientific perspectives.

2.2 The first steps of the SNPG
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2.3 The research system as public policy

The Sucupira Report (1965) was able to advance previous efforts to develop
Brazilian graduate education. Further initiatives recognised its value, either by
confirming or strengthening its main concepts (Sucupira, 1980). The university
reform of 1968-1969, for instance, established that academic degrees would be
among the main criteria for admittance and progression in the teaching career.
The same reform also stipulated that universities should institute programs to
improve teaching staff, creating a demand that would further stimulate the
growth of the graduate system (C. B. Martins, 2018).

Another relevant initiative to advance science in Brazil came with the foun-
dation, within the structure of the Ministry of Education and Culture, of the
National Council of Graduate Education (CNPG). Created by Decree 73.411
(BRASIL, 1974a), the council was formed by two ministers (education and plan-
ning); presidents and directors of institutions such as CAPES, CNPq, BNDE and
CFE; and by presidents from two public and one private universities. These
distinguished members were in charge of: i) elaborating a National Plan for
Graduate Education (PNPG), ii) proposing the necessary measures to execute
and regularly update such plan.

2.3.1 The National Plans for Graduate Education

According to the initial diagnostics of the National Council of Graduate Educa-
tion, the observed expansion of the Brazilian science system had been partially
spontaneous, somewhat unbalanced, and pressured for conjunctural reasons.
This differed from the intended coordinated form, although CAPES had been
making efforts, from its very foundation, to understand and act on the needs of
the country. Changing this scenario to one of stable and balanced growth would
require graduate education to move up in the national agenda, by becoming the
object of state planning. For that, the idea was to issue continuous and subse-
quent National Plans for Graduate Education (PNPG) that should be recognised
as guides for future initiatives and efforts on the issue (CNPG, 1974).

The PNPG 1975-1979 was then published in 1974, containing contextual anal-
yses of the graduate system and a series of goals established according to the
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priorities at the time. The document included measures to be taken at all insti-

tutional levels of coordination, planning, execution, and regulation of graduate
activities. Mostly, the first PNPG reinforced main concepts already presented
in this study, such as the need for graduate courses to address development
demands; the aim to better train university teachers, highly qualified person-
nel for all sectors, and researchers for scientific work; and the need to keep

education and research integrated within all levels. Nevertheless, some major
policy decisions from the PNPG 1975-1979 (1974) would continue to shape
the Brazilian National System of Graduate Education:

)

ii)

iii)

iv)

Graduate students are trained professionals who could choose the job
market instead of continuing their studies, so the path to master’s and
doctorate degrees must be attractive. Most students should work full-time
on a scholarship robust enough to meet their needs. CAPES, CNPq and
other agencies should design a harmonious policy to meet these demands
and the funding requirements of research programs;

The primary funding for research and graduate education should come
from the higher education institutions themselves. This involves costs
with infrastructure, personnel (professors’ salaries included), expenses
with teacher training programs, etc. Resources from government agencies
such as CAPES and CNPq should be seen as complementary;

The expansion plan for graduate education should be based on efficiency.
This meant the general rule for new courses was to prioritise established
universities, rather than isolated research centres, as these presented only
a subset of the activities in the educational-scientific work matrix. From
the perspective of investment, the criteria were to consider the great-
est possible multiplier effect, meaning that smaller budget increases for
universities would probably yield larger results. Finally, the PNPG con-
sidered the costs of graduate education too high to be maintained with
resources from school fees, while maintaining good quality levels. Thus,
government support for graduate courses in private institutions would be
considered only for particular fields and situations;

The accreditation of graduate courses had been a plan since the Sucu-
pira Report (1965), which believed it was necessary to guarantee the
quality level within the system. At the time of the first PNPG, the Fed-
eral Education Council was in charge of this process, but it was carried
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out a posteriori, lacking the appropriate mechanisms and procedures to
be successful (Balbachevsky, 2004). The plan identified this limitation
and called for an analysis of future alternatives, leading to a transfer of
responsibility to CAPES.

In the complexity of a PNPG, some goals and consequent actions were signifi-
cant for the design of a national science policy. For example, the section about
the current state of SNPG will show that items (ii) and (iii) have led the system
to a scenario where the majority of graduate education is concentrated in a few
institutions, mostly public universities. Additionally, as much as item (iv) has
led to immediate action, pushing for a new evaluation system within CAPES,
item (i) is a goal yet to be achieved, as only about half of the master’s and
doctoral candidates have got access to a scholarship, even today.

2.3.2 CAPES, evaluation and the future of the PNPG

From 1964 to 1985, Brazil was under the rule of an authoritarian military dic-
tatorship. While similar regimes in Argentina, Chile and Uruguay dismantled
public universities (Hostins, 2006), in apparent contradiction, Brazil strength-
ened science, technology and higher education (Schwartzman, 1991). The first
National Plan for Graduate Education came in 1974 as a critical step in this
direction, but that was also an important year for CAPES. At that time, the
agency was restructured, acquiring a new level of administrative and financial
autonomy that would help carry out its new mission of evaluating graduate
courses (BRASIL, 1974b).

In an effort to improve the quality assessment conducted by the Federal Educa-
tion Council, CAPES conducted the first general evaluation of graduate courses
in 1976. At the time, the agency had to decide on the allocation of student
scholarships, and, instead of focussing on individual level assessments, it eval-
uated the quality of graduate programs as a whole, providing block grants to
research units according to their achievements. By connecting performance
with funding from the very beginning, the evaluation system was built as a
powerful science policy instrument in Brazil, capable of steering the SNPG in
the direction proposed by the national plans. To this day, a good performance in
evaluations improves the chances of substantial support in student scholarships,
research infrastructure, and funds (Balbachevsky and Schwartzman, 2010).
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The evaluation system launched by CAPES at that time became a periodic,
widely publicised process that has been improved at every cycle. Although it
has acknowledged shortcomings, the system engages the academic community
in committees using mixed methods to determine quality levels considering
differences between fields of knowledge (Balbachevsky, 2004; Rothen, 2019).

The complexity of such evaluation cannot be briefly captured, and we shall
dedicate a whole study to investigate its evolution and current perspectives, in
a similar way to what we have done for this chapter. The important message
that should remain for now is that CAPES’ evaluation was converted into one of
the most effective instruments to build the foundations of the Brazilian scientific
community and guide its growth in the decades to come (Schwartzman, 1991).

In addition to the recently acquired evaluative role, by 1981 CAPES experienced
yet another progression in its strategic importance in science policy (Hostins,
2006). At the time, Decree 86.791 extinguished the National Council of Grad-
uate Education, transferring all of its responsibilities to CAPES, including the
formulation of the new National Plan for Graduate Education (BRASIL, 1981).

The II PNPG was then published for the 1982-1985 period. The document
expanded and updated the goals presented in the first plan, but now emphasises
the need to further assess the quality of graduate education. The evaluation
system under development would then become more expressive with increasing
participation of the scientific community. Furthermore, the new plan would
provide additional support for research infrastructure, more financial stability,
and autonomy for graduate courses, and, for the first time, would contemplate
strategies to reduce institutional and regional asymmetries (CAPES, 1981).

By the end of the II PNPG coverage, Brazil had once again become a democracy.
That was a time of stability for CAPES, without any significant direct impact
from the regime transition. As a consequence, the PNPG 1986-1989 was,
as its predecessor, built mainly on a base of updated and incremental goals.
The III PNPG hardened the criteria for the accreditation of new courses, while
proposing inductive action in strategic areas. It recognised shortcomings of the
original scholarship policy, both in coverage and in the loss of purchasing power
over the years. The plan also enhanced the role of the evaluation system to fight
high student dropout rates, long graduation times, low overall performance, etc.
On top of that, evaluation should also guide an increase in investments in the
best courses, with the aim of improving their productivity (CAPES, 1985).

2.3 The research system as public policy

49



50

In addition to such incremental ideas, the plan registered a concern that would
become quite influential in shaping the SNPG: there was an undesired depen-
dency of short-term extra-budgetary resources for research within HEI. Ac-
cording to the PNPG, the issue created instability for research groups, often
leading to temporary or permanent interruption of their work. In addition to
that, institutions and researchers had spent too much time on the continuous
development of fund-raising projects. The proposed solution was to highlight
specific funds for research and graduate studies in institutional budgets.

The result was a reinforced idea of research centres within HEI, without base
funding concerns, and counting with dedicated resources, infrastructure, and
personnel. Additional investments, including scholarships, would come from
agencies such as CAPES and CNPq, and were usually linked to the centre’s
performance. These research centres must include a master’s or doctorate
degree, often both, and are officially known as graduate programs (PPG).

One of the characteristics of such graduate programs is the overall absence of the
“researcher” figure. As peculiar as it seems, one of the consequences of the ever-
present integration between education and research is that, in PPG, researchers
invariably fit into two categories: students or professors. Considering that most
of these programs in Brazil are within public universities, the most common
path to become a professor is through public tenders.

The idea that every citizen could have the ability to work for the government
solely on the basis of “talents and virtues” was first introduced by the Imperial
Constitution of 1824. This concept would be refined over time to determine
that access to public employment would depend on prior approval in an open
selection based on exams and academic degree analysis, whenever relevant.
According to the current constitution, from 1988, such tenders are mandatory
for most government jobs, except office nominations or select positions of trust.
This process aims to eradicate any gender, race, social, or age discrimination
in government hiring. In addition, to ensure security in the face of potential
political influences, public servants acquire stability after an evaluation period,
usually of three years (BRASIL, 1988). Although not perfect, the process al-
lows professors to be hired according to explicit criteria, with the possibility of
gaining tenure after a short period of time.

The constitution of 1988 also formalised other relevant concepts. First, arti-
cle 207 confirmed that i) “universities enjoy didactic-scientific, administrative,
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financial and patrimonial autonomy”; and ii) “they will obey the principle of
inseparability between teaching, research and extension”. Then, article 209
established that iii) “the private initiative can offer educational services, but
are required to a) comply with the general rules of national education, and b)
submit to authorisation procedures and quality assessment by the Government”.

2.4 The latest chapters in designing the SNPG

The 1980s were very prolific for the evolution of the science system in Brazil.
The military government had a nationalist ideal of turning the country into a
world power, which motivated the push for a Science & Technology agenda
(Rothen, 2019). This plan advanced in the first years of the democratic regime,
but Latin America had been experiencing what became known as “the lost
decade”, a period of successive economic crises that dominated the region. In
Brazil, that was actually one of the reasons for the political impasse that ended
the military dictatorship, and the effects of such crises would eventually reach
the science system as well (Ferreira and Moreira, 2002).

A significant sign of that came with the 1990 federal government restructuring,
in which CAPES was extinguished (BRASIL, 1990b). Due to the negative reper-
cussions within universities and the decisive action of the academic community,
the agency was re-established in less than a month (BRASIL, 1990a) and later
acquired public foundation status (BRASIL, 1992). Despite this renewal that
even improved CAPES’ standing in the federal structure, in the early 1990s
Brazil was facing hyperinflation, reaching the mark of 80% a month, at one
point. That was a time for restraint and, although the main characteristics of
the current SNPG had already been shaped, the next chapters of this history
would be put on hold for a few years.

The IV PNPG, for example, would only come into development in 1996. The
new document would try to resume the evolution of the system, deal with
structural factors hampering its performance, focus on the identification of
asymmetries that need to be addressed, push for greater integration among S&T
organisations. Despite the extensive discussion around a preliminary version,
the enduring crisis and the lack of articulation among the funding agencies at
the time would lead the final plan to be abandoned (CAPES, 2004).
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Although no official PNPG would be published until 2004, CAPES acted on a
series of recommendations from the plan’s draft (Hostins, 2006). Among them,
the proposal to diversify the graduate education model would lead to one last
significant addition to the PNPG before the turn of the century: the professional
master’s courses (CAPES, 2004).

2.4.1 The professional modality of graduate courses

The Sucupira Report (1965) determined master’s courses could be seen as
a terminal degree, helping to advance the abilities of professionals, or as a
preliminary stage in the path to the doctorate. After performing an analysis
of how such courses developed over three decades, CAPES was concerned that
the dynamics of graduate education had led these courses predominantly to the
second category, and the master’s degree was not fulfilling their whole intended
purpose (CAPES, 1995b).

After three years of discussion within the agency and with the academic com-
munity, CAPES issued legislation creating a new type of graduate course: the
professional master’s. The modality was designed to apply the high-quality
level stricto sensu approach to the training of professionals interested in prob-
lem solving by advancing existing knowledge (CAPES, 1998). To understand
the different perspectives of academic and professional modalities, the Stokes
(1997) quadrant model of the relations between basic science and technological
innovation, seen on Figure 2.1, can be applied.

Considerations of use

No Yes
Pure basic Use-inspired

Yes research basic research

Quest for (Bohr) (Pasteur)
fundamental

understanding Pure applied
No research
(Edison)

Figure 2.1.: Quadrant model of scientific research, as proposed by Stokes (1997, p.73)
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Stokes (1997) categorises research according to the search for fundamental
understanding and by considerations of use. From this perspective, academic
graduate courses in Brazil can be classified in Bohr’s Quadrant, as they strive
for the advancement of scientific knowledge without pressing concern with
immediate application. On the other hand, the professional master’s were
designed to actively pursue knowledge toward immediate application, thus
existing within Pasteur’s Quadrant. The final quadrant, Edison’s, might be
appropriate to describe the latu sensu courses, as they focus on the training of
professionals based on already established knowledge.

Over the years, there has been much debate in academia about the validity of
the professional modality, with advocates on both sides of the discussion (Fer-
reira and Moreira, 2002). Despite the opposition, these courses have become
quite representative within the SNPG, even in their role of producing more ap-
plied research outputs (Brasil, 2018). As a consequence, in 2017, the Ministry
of Education authorised the professional modality at the doctoral level (MEC,
2017). By August 2020, CAPES had already accredited 53 of these courses,
complementing the 873 professional master’s in the system. (CAPES, 2021c).

2.4.2 Centralising access to scientific literature

From what has been presented so far, it becomes evident that the Brazilian SNPG
is organised in a top-down structure, where government institutions have the
power to enact their ideas by controlling the budget, the evaluation system
and the legislative authority to promote changes. A significant example of the
potential and dangers of such reality may be found in the Portal of Journals.

The Ministry of Education created, in 1990, a national program to support
higher education institution libraries. Five years later, a funding program for
journal acquisition was designed as a joint initiative of MEC, CAPES, CNPq and
the Funding Authority for Studies and Projects (FINEP). The goal was to extend
access to scientific literature for libraries related to graduate education. CAPES
would deal with editors and subscribe to journals that would be sent directly to
each participating institution (CAPES, 2020c; de Almeida et al., 2010).

Despite delays in journal acquisitions, mostly because HEI requests would often
take longer than desired, the model worked well until 1999. At that time, a 53%
cut in the program’s budget enhanced challenges from the ongoing devaluation
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of Brazilian currency against the US dollar. There was a need for reform, and the
Internet became a possible solution, as most scientific publishers were already
digitising their collections (de Almeida et al., 2010).

From the restructuring of the acquisition program, the Brazilian Portal of Jour-
nals was launched in November 2000. With it, the 72 institutions offering grad-
uate education at the time gained access to 1.419 digital journals at first. The
Portal adopted a centralised acquisition model to optimise processes, improve
bargaining power over publishers, and generate economies of scale. In addition
to that, it also helped reduce asymmetries, as institutions would have access
to the same collections, regardless of their size, budget, or location (CAPES,
2020c).

By the end of 2019, the Portal already provided access to 426 HEI, covering
49.247 journals; 331.565 documents such as books and reports; hundreds of
databases of publications, patents, statistics and media; and more (CAPES,
2020c). Data from Geocapes (2021e) show nearly 190 million accesses to the
Portal in 2019 alone, including over 59 million full-text downloads; all that
with a yearly budget of around 100 million US dollars (CAPES, 2020b). Despite
this success, at the time of its launch, there was little support from academia,
as only the Brazilian Society for the Advancement of Science favoured the idea
(de Almeida et al., 2010). Without the centralised, top-down structure of the
Brazilian science system, the Portal would probably never exist.

Although direct action from the government and its top agencies has been able
to shape and develop the SNPG, experience shows that such power comes with
risks. For example, high managers at CAPES have consistently reported how
changes at various levels of government have led to questions about the very
existence of the Portal of Journals (SBPC and ABC, 2020a).

An example of such threats came in 2015, with the announcement of budget
cuts to the Portal in the following year. At the time, SBPC, ABC and seven other
scientific entities sent a letter to the minister of education, stating “it would
be inconceivable for the country to be devoid of an instrument so relevant to
the regular functioning of our education, science, technology and innovation
system” (Nader et al., 2015). Fortunately, such initiatives helped contain threats
not only to the Portal of Journals, but also to several core components of the
SNPG. Nonetheless, there is always the apprehension that misguided actions
could change all that.
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2.5 The SNPG today

The historical panorama shows that the evolution of the Brazilian National Sys-
tem of Graduate Education has resulted from decades of coordinated work from
CAPES, CNPq, MEC, higher education institutions and other actors. Although
they have continued to be active in the past twenty years, the core design of the
graduate system was established, and most of the actions not covered in this
study had only incremental effects on the evolution of the system.

For instance, in the 21 century, the PNPG have continued to give macro-
political direction for research and graduate education, through diagnoses and
the establishment of conceptual and practical goals. So far, two additional plans
have been published, one for the period 2005-2010 (CAPES, 2004) and the
other with a decade-long coverage of 2011-2020 (CAPES, 2010). Both have
proposed strategies for the induction of vital research areas, to improve the
performance of the system, to expand financial support to programs, to evolve
evaluation for better quality assurance, etc.

Although the most recent PNPG did not play the same role in shaping SNPG as
its predecessors, they have been essential to guide the impressive growth of the
system presented in this section. Here, we examine information obtained from
different national databases to see what the system has become. In particular,
we will work with CAPES ’ integrated system of graduate education data —
Sucupira Platform (2021c); and the Georeferenced Information System of the
Agency, Geocapes (2021e).

2.5.1 Graduate courses and programs

All basic research conducted in Brazil takes place within the realm of graduate
education, and the same is true for around 95% of all S&T research in the
country (SBPC and ABC, 2020b). As we have discussed, such a graduate system
is organised around graduate programs (PPG): research centres offering either
or both a master’s and a doctorate, always in the same modality (academic or
professional). Such PPG are necessarily part of higher education institutions.

As Figure 2.2 shows, this century has been quite significant for the growth of
this system. From 2001 to 2020, the number of graduate courses has gone from

2.5 The SNPG today

55



3.292 to 7.146: a 117% increase. At the time the data extraction took place,
4.601 of these courses were master’s (3.728 academic and 873 professional)
and 2.545 were doctorates, 53 of those in the professional modality.

7K
6K
5K
4K ‘ ‘ ‘
3K

2K

Number of graduate courses, per level

1K

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

B Master’s (Academic) B Master’s (Professional) M Doctorate (Academic) M Doctorate (Professional)

Figure 2.2.: Number of graduate courses active per year (2001 — 2020)

From the PPG perspective, the 7.146 courses active in 2020 are organised into
4.690 graduate programs, according to what is displayed in Table 2.1.

Table 2.1.: Organisation of active courses into graduate programs (2020)

Modality \ Level Master’s Doctorate Master’s & Doctorate
Academic 1.322 86 2.406
Professional 823 3 50

Although the Sucupira Report (1965) established isolated doctoral courses to
be acceptable, even desirable for specific fields, Table 2.1 shows that there are
only 89 programs in this situation. On the other hand, the number of PPG with
only master’s courses is quite significant in the Brazilian National System of
Graduate Education, serving as evidence of the importance of such courses for
the development of science in Brazil.

Taking into account the perspective of graduate programs, Figure 2.3 shows the
geographical growth of the system, contrasting the current distribution of PPG
with that of 1975, the first year of coverage of the original PNPG.
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Figure 2.3.: State distribution of graduate programs in Brazil, in: (a) 1975; and (b)
2020. Data source: Sucupira Platform (2021c).

The contrasting maps included in Figure 2.3 show a considerable improvement
in the distribution of graduate education. In 1975 (a), we can see that more
than half of the Brazilian states did not count with a single program, and by
2020 (b) all of them were contemplated. If the dispersion of the population is
considered, the current distribution is even more balanced, and we can use the
state with the most PPG as an example: Sdo Paulo hosts 953 programs (20,3%
of the total), while containing 21,9% of the country’s 210 million inhabitants,
according to recent estimates from the Brazilian Institute of Geography and
Statistics (2021). On the other extreme, at the north of the second map, we see
the state of Amapa, with only 10 programs. Although a 0,2% representation is
far from adequate, the discrepancy seems less extreme if we consider the fact
that the state accounts for only 0,4% of the country’s population.

Despite the scenario presented by a state-based analysis, a city-based distribu-
tion of graduate programs makes an unbalanced configuration apparent. In
Brazil, out of 5.570 municipalities, only 307 count with graduate education, as
can be seen in Figure 2.4. This distribution of courses reflects a concern that
had already been highlighted by the PNPG 2011-2020: Research centres are
still too concentrated in metropolitan regions, notably in coastal areas (CAPES,
2010). This new map makes the fact more noticeable because it shows how
states with large numbers of courses have already achieved some interiorisation,
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while the others register substantial concentrations mostly at the state capitals.
So, it is possible to say that Figure 2.3b reflects how far asymmetry reduction
policies have come, but Figure 2.4 shows how far they still need to go.

Graduate Programs

1 B ECE

Figure 2.4.: Distribution of graduate programs per city

2.5.2 Higher Education Institutions

Higher education in Brazil had always been quite restrictive and only became a
social priority in the 21% century. To increase access to the general population, a
series of policies led to a tremendous growth in the number of higher education
institutions, mostly through the expansion of private establishments (Rothen,
2019). In 2000, for example, Brazil had 1.180 HEI, but this number more than
doubled by 2018, reaching a total of 2.537 institutions (INEP, 2020).

However, access policies that led to institutional expansion focused mainly on
the undergraduate training of professionals, while the graduate system con-
tinued to be very meritocratic and restricted to a few HEI. As a result, only
432 of the 2.537 institutions currently offer graduate education. More than
that, as a direct result of policies that prioritise investments to develop research
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within universities and large institutions, there is a significant concentration of
graduate programs in a small group of these already select HEI.

The Pareto chart in Figure 2.5 confirms such perception, showing the accumu-
lative contribution of every one of the 432 higher education institution to the
whole graduate system, in descending order. Each colour represents 20% of the
total number of programs.
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Figure 2.5.: Pareto chart on accumulative number of graduate courses, per HEI

From Figure 2.5, we can conclude that nearly 80% of all graduate programs
are offered by 20% of the institutions. Looking at the first colour group, the
situation is even more impressive, as 20% of the PPG can be found in just seven
universities': USP, UNESP, UFRJ, UnB, UFRGS, UFMG and UFPE.

Taking into account the policies that prioritised the expansion of graduates in
public institutions, the top seven HEI were expected to be public. In fact, in the
ranking of institutions with the most PPG, there is only one private university
within the top 10%, and it comes in the 40™ position in the list: The Pontif-
ical Catholic University of Rio de Janeiro (PUC-Rio), which offers 34 distinct
programs. For a better understanding of the public versus private dimension of
graduate education, Figure 2.6 details the higher education institutions accord-

ing to type.

1 Explore the interactive dashboard at https://andrebrasil.net/publication/building-the-snpg/
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Figure 2.6.: Higher Education Institutions (HEI) in Brazil with active graduate programs
in 2020, and the total number of PPG offered.

Of the 2.537 Brazilian HEI active in 2018, 2.238 (88,2%) are private (INEP,
2020). Figure 2.6 shows a different scenario for those involved in research, as
this percentage drops to 52%. Although the number may still seem significant
when considering the research policies discussed throughout this chapter, it is
important to note that only 18,3% of all courses are found in private institutions.
Besides that, 69% of all public HEI in the country offer at least a master’s or
doctoral course, while only 10% of private ones do the same.

The first PNPG stated that the costs to offer graduate courses are too high for
institutions that rely on student tuition (CNPG, 1974). In Brazil, these are
private organisations subdivided into two categories: non-profit and for-profit.
The first group includes philanthropic and community HEI, as well as those with
some religious orientation. They hold 80,4% of the programs offered by private
institutions: an average of 4,28 per HEI, versus 2,7 in the for-profit group. In
addition to the financial aspect, another element that could contribute to the
minor involvement of private institutions in research and graduate education is
their faculty profile, as discussed in the following.

2.5.3 Faculty

According to the 2018 educational census (INEP, 2020), the Brazilian higher
education system counts with 384.474 faculty members, 173.868 working for
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public institutions and 210.606 for private ones. The workforce in the private
sector is relatively smaller, averaging 95 faculty members per institution, while
581 are recorded in the public sector. Another difference is that the public side
prefers full-time employment contracts (86,4%), while the private side prefers
part-time (42,4%) and hourly contracts (30,1%). Finally, most of the faculty
in public higher education institutions hold doctoral degrees (64,3%) while in
private ones the master’s degree is the predominant higher level (50,1%, against
25,9% with a doctorate). As the workforce available for research activities in
private HEI appears to be smaller than in public ones, this can be an obstacle
to implementing new graduate programs.

Considering faculty members active in graduate education, data from the Sucu-
pira Platform (2021c) show there were 81.639 professors working in Brazilian
PPG during the 2017-2018 biennium. Of these, 99,1% held doctoral degrees,
and their distribution by gender and age group can be seen on Figure 2.7.
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Figure 2.7.: Age and gender distribution of graduate education professors in Brazil
(2017 - 2018). Lighter colours highlight those working for private HEI.

One of the first things we notice from the pyramid of faculty members is that the
lighter parts of the bars, representing professors working for private institutions,
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are much smaller than the darker colours. In the 2017-2018 period, 85,7% of
all faculty members worked for public institutions (which is not far from their
82% share of courses).

Another evident perception from Figure 2.7 is the skew towards the male side,
which represents 56,8% of the total number of professors. The reasons for this
are undoubtedly complex and are not the object of the present study. Regardless,
we can propose two variables for future investigation:

i) The rules for retirement in Brazil differ by gender, as men generally work
longer. They contribute an average of five more years to social security,
which can lead to a gender imbalance in academia. This perception might
be supported by a study conducted by Waltman et al. (2019), analysing
the length of academic life according to gender (1998-2018). Such re-
search shows above average dropout rates for women in Brazil, a fact that
might be influenced by age of retirement;

ii) Maternal roles can also be a factor in gender asymmetry, as the relative
representation of women increases along the earliest age groups. This
hypothesis seems particularly promising when comparing all female pro-
fessors in higher education with those acting in graduate programs. Con-
sidering only professors holding a doctoral degree, women up to 35 years
of age represent 49,96% of the entire higher education system, but only
to 38,8% of graduate education professors. For the next age group, 36-40,
women represent 48% of the higher education system but only reach 41%
in graduate education (CAPES, 2021e; INEP, 2020). How much of this
difference comes from the choice to keep away from research while still
holding a professorship may account for part of the gender imbalance.

2.5.4 Student Body

As the science system in Brazil is connected to the training of highly-qualified
personnel, one of the leading indicators to determine its success comes from the
number of students enroled or graduating from master’s and doctoral courses.
Taking into account the explosion of such programs over the past two decades
(Figure 2.2), the resulting number of candidates was expected to follow. In
this sense, Figure 2.8 shows the last 20 years of official data on enrolment at
different levels and modalities of graduate courses (CAPES, 2021e).
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Figure 2.8.: Number of students enrolled in different levels and modalities of graduate
education (2000 — 2019)

From 2000 to 2019, the growth in the number of graduate candidates enroled
was of 210%. The results are remarkable and the professional courses seem
of particular value. The modality was first authorised for the master’s level
in 1998, and the number of 1131 students in 2000 expanded to nearly 44
thousand in twenty years. One of the reasons this increase is notable is the fact
that professional courses, even though tuition-free in public institutions, are
not funded by scholarships. It remains to be seen whether the first recorded
number of professional doctorate candidates, 52 in 2018 and 347 in 2019, will
also experience this growth.

Regarding scholarships, earlier PNPGs proposed to fund all candidates in aca-
demic courses, but the plan has never become a reality. In 2019, CAPES
granted 44.238 master’s and 43.327 doctoral scholarships (excluding inter-
national grants), while CNPq provided an additional 13.402 and 11.252 for
the corresponding levels. According to data from the National Council of State
Funding Agencies (CONFAP), the state system also contributed with 13.536
scholarships (7208 for master’s and 6328 for doctoral levels). Together, these
agencies covered 51,6% of doctoral and 49,6% of master’s students in academic
courses, and any additional contribution from other sources, although welcome,
would not be representative to impact the overall figure (CAPES, 2021e; CNPq,
2020; Dellagostin, 2020).

2.5 The SNPG today
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An additional aspect to note is that more women benefited from CAPES’ schol-
arships in 2018, since they received around 53% of the master’s and doctoral
grants provided by the agency (CAPES, 2021e). The impact of this funding is
aligned with the results of a bibliometric study considering trends of new re-
searchers entering the science system (Waltman et al., 2019). The investigation
indicated that by 2018, approximately 53% of new Brazilian researchers were
female, which is quite a significant number considering that the global baseline
is around 40%.

Despite the limitations in financial support for all students, the number of grad-
uates each year has also been growing, as Figure 2.9 shows.

*
49.002 o 53515
S0K " 51610
>

>
& 42.878 46.245
1] >
< 40K .
o &
8 33360 26247
©
S 30K 20742 4
© L 4
o
;’ 23.457 - s2gos 24280
3 o 24.755 20.603
c
« 20K . 17.286

. 15362
[} 17.611 13.912 12822
2 11314 :
E 10.711 10.612
5 s003  9-366 .
Z 10K 6.894 6.967
5318
s 3343 4260
1903 2,519
210 %87 7 10
0K —x
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

@ Master’s (Academic) Doctorate (Academic) Master’s (Professional) % Doctorate (Professional)

Figure 2.9.: Number of students graduating at different levels and modalities of gradu-
ate education (2000 — 2019)

As defined by the National Education Plan (BRASIL, 2014), Brazil established
a goal to be reached by 2024: to graduate a minimum of 60.000 masters and
25.000 doctors per year. As Figure 2.9 shows, the desired number for the
master’s level had already been surpassed by 2019, with 68.877 graduates.
For the doctoral level, the number was slightly below the mark, with 24.290
graduates. Although the COVID-19 pandemic might have an impact on the
number of degrees awarded in 2020, considering the recorded number of PhD
candidates and the four-year duration of the courses, the goal might still be
reached before 2022.
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2.6 A brief overview of the SNPG’s impact

In recent years, several studies have discussed the evolution of one of the most
evident results of the Brazilian National System of Graduate Education: its
scientific production. The topic has been explored by this century’s National
Plans for Graduate Education (CAPES, 2004; CAPES, 2010), as well as by
authors such as Balbachevsky and Schwartzman (2010) and de Almeida and
Guimardes (2013) and others. These studies show a significant growth in
Brazilian production, which eventually led the country to be among the top 15
in the world in the number of scientific publications.

A recent report from Clarivate Analytics (2019) analysed Web of Science data
(2013-2018), ranking Brazil as 13" in the world in the output of research
papers, ahead of countries such as the Netherlands (14™) and Russia (15%).
Data from the report corroborate the narrative and findings presented in this
research, for example, by showing that around 60% of the country’s scientific
production comes from only 15 institutions, all of them public universities.
The report also shows a growth of 30% in the number of papers published by
Brazil in the analysis period (twice the average growth in the world). This
is consistent, for instance, with the observed increase in graduate education
enrolment and the number of graduates in the same period.

The growth of Brazilian science above the world average is a positive result for
the SNPG, but absolute numbers should be interpreted with caution. For exam-
ple, while Brazil has a slightly larger scientific production than the Netherlands,
the country immediately behind it in the Clarivate ranking (2019), Brazilian
population surpasses 210 million people, more than 12 times more than the
European nation. From this point of view, in the 2013-2018 period, Brazil
produced around 130 papers per 100.000 population, while the Netherlands
published more than 1.500. This relative perspective shows that Brazilian sci-
ence is further from the top than we would expect from looking at such a simple
measure as the number of papers published.

Another insight from the comparison of the scientific production from Brazil
and the Netherlands relates to publication impact. An analysis of WoS data
for the two countries shows that they perform quite differently in terms of the
PP(top 10%) indicator: a common proxy of research excellence based on the
percentage of publications in the world’s top ten percent of highly cited papers.

2.6 A brief overview of the SNPG’s impact
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From 2013 to 2018, Brazil performed under the expected value of 10% (6,9%),
while the Netherlands exceeded it (15,3%).

The analysis also shows that internationalisation is an important component
in increasing the impact of Brazilian publications. Taking into account papers
published in collaboration with international partners, Brazilian PP(top 10%)
increased to 12,2%. When cooperating with select countries such as the Nether-
lands, Australia, and Japan, the results were even better, surpassing 20%. That
may suggest that finding strategic international partners can increase the impact
of Brazilian research, at least from a scientometric point of view.

Nevertheless, this chapter indicates the SNPG may not be a typical representa-
tion of a standard science system. Thus, its impact must be measured from a
broader perspective, for instance, by considering graduate education degrees
granted annually. Research by the Centre for Strategic Studies and Manage-
ment (CGEE, 2016) compared the number of doctoral graduates in Brazil with
27 OECD countries. In 2013, the year of data collection, Brazil issued 7,6
doctoral degrees per 100,000 people. This performance was ahead of Mexico
(4,2) and Chile (3,4) only, and it was quite far from the group’s median of 25,4
graduates per year. By 2019, Brazil had graduated 11,6 new PhDs per 100,000
population, much closer to what Japan (12,9), Turkey (11,5), and Hungary
(10,8) were doing in 2013. If considered that CAPES’ official Portuguese name
translates as “Coordination for the Improvement of Higher Education Person-
nel”, the results are not only positive, they are a reflection of the primary goals
that contributed to the birth of the SNPG.

Another core concern discussed as a motivation for the design of the SNPG was
Brazilian development. By 1995, CAPES analysed the evolution of graduate
education and considered that there was a need to improve the participation of
scientific research in the country’s economic and social development (CAPES,
1995b). The envisioned solution became a professional modality of graduate
program (CAPES, 1998). Whether due to the effect of this new modality or the
mentality that led to its creation, Clarivate’s report (2019) shows how, after
decades of slow expansion, industry collaboration in academia started to grow
exponentially at the turn of the century. Looking at the ten higher education
institutions that collaborate the most with authors from the industrial sector,
joint publications went from around 160 per year, by 2000, to nearly 1600 in
2017. The numbers are still modest, but the observed growth offers promise.
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From an industry perspective, Petrobras was responsible for 14% of the collab-
orative output (2015-2017), due to a strong integration program with univer-
sities. However, dozens of other national and multinational companies have
been collaborating with Brazilian academia in the pharmaceutical, agricultural,
and many other sectors (Clarivate Analytics, 2019). More than that, there are
many success stories of strong bonds formed between industry and the SNPG,
and among them is the strategic partnership between the Aeronautics Institute
of Technology (ITA) and the Brazilian Aviation Company (Embraer).

With the commercial success of its first regional jets, Embraer started the 21
century investing in a specialisation program for the development of its aero-
nautical engineers. Due in part to the elevated costs of the program, a better
solution was in order, and it came from a collaboration with ITA, a study cen-
tre founded in the 1950s inspired by the model adopted at the Massachusetts
Institute of Technology (MIT). ITA became a national benchmark in developing
aeronautical technologies, and its joint professional master’s degree with Em-
braer was accredited in 2003. The course has been so successful that Boeing
wanted a guarantee of its maintenance in recent negotiations for the purchase
of the Brazilian company (Barata, 2020; de Andrade et al., 2005).

Although the growing industry collaboration with academia may be a recent
development, its impact is becoming more evident every year. From a multi-
dimensional perspective, its combination with the social, economic, scientific,
publishing impacts may add to a better perception of a more precise picture of
the contribution of SNPG to Brazil and the world.

2.7 Conclusion and perspectives for the future

The Sucupira Report (1965), while building the core definitions of the future
SNPG, stated that Brazil was yet to create a tradition in graduate education.
The present study aimed to achieve a better understanding of the long-term
historical process crafting such tradition. As comprehensive as it was intended
to be, it is far from complete, as the subject could easily justify a lifelong investi-
gation. What was possible within this chapter was to recount critical moments
in history that shaped how science is done in Brazil, especially in its relation
to graduate education. From this research, we can understand some of the

2.7 Conclusion and perspectives for the future
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reasons behind the design of the system, as well as its most peculiar aspects.
The following paragraphs summarise part of these findings.

First, the Brazilian science system was not a spontaneous creation. It was
built as a result of mostly consistent public policy, developed over multiple
regimes and governments for several decades. The resulting system is a unique
product of social, political, and economic conjunctures, and the path behind it
can never be ignored moving forward.

Secondly, the SNPG is the science system in Brazil. For more than a century,
the core idea of having the university as the house of science has guided policy in
the country, to the point that the indivisibility of research and education became
a constitutional matter. As a direct consequence, the entire science system was
structured around graduate education, and the master’s and doctoral courses
are responsible for the absolute majority of the national S&T research.

In the third place, the SNPG has, until recently, been too academic. Although
the pursuit of development has motivated much of the significant science policy
in Brazil, the idea of the type of research that is applied to solve social and
economic problems began to expand only in the past two decades. This is
probably the result of funding models, faculty hiring methods, limits of the
evaluation model, and pure tradition. A professional modality of the graduate
course was implemented in 1998, with the aim of promoting balance. The
results have been promising at the master’s level. Despite lingering opposition,
the first professional doctorates have joined the system in 2017.

Fourth, the SNPG numbers are significant. There are 432 higher education
institutions offering graduate education in Brazil. They are spread over 307
cities across all Brazilian states and hold 7.146 master’s and doctoral courses
organised into 4.690 graduate programs; 18,7% of which are in the professional
modality. Furthermore, almost 80% of the programs are concentrated in only
20% of the HEI, most of them public. In terms of people involved, over 80 thou-
sand professors are active in graduate education, supervising more than 290
thousand master’s and doctoral candidates, which leads to over 93 thousand
graduates every year (nearly 25 thousand of those at the PhD level).

In the fifth place, the master’s has always been essential in Brazil. De-
spite the influence of the United States graduate system in the design of the
SNPG, the Brazilian master’s did not follow the American path that allowed such
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courses to represent professional competence in fields such as Engineering or
Business Administration. In Brazil, master’s degrees were mostly implemented
as minidoctorates, and they have performed a significant role in the develop-
ment of science in the country. Even though the advent of the professional
modality has addressed the need for applied approach in these courses, the
geographical asymmetry of doctorates in Brazil makes the academic master’s
still quite relevant as a scientific degree across the country. While top institu-
tions such as the University of Sdo Paulo can justifiably decrease the role of
the master’s when used as a stepping stone towards the PhD, such experiences
cannot be adopted as a policy for the whole country.

Finally, the SNPG has both weakness and strength in the concept of change.
Throughout this study, we demonstrated how the Brazilian science system is
organised under a top-down structure of influential government agencies pro-
moting change through regulation, evaluation, and funding. Such centralised
structures have the potential to promptly produce change as decisions can be
easily disseminated, often even imposed, throughout the whole system.

From a weakness perspective, the SNPG faces a lingering concern of disruption
from political motivations. For instance, the government elected to run the
country from 2019 to 2022 has consistently criticised the value of basic science,
in particular the Social Sciences and Humanities. As a result, priority plans for
CAPES, MEC, CNPq and others have impacted whole disciplines ranging from
Mathematics and Physics to Sociology and Philosophy. Several funding cuts
led to the mobilisation of scientific entities who were hoping to have a voice
capable of minimising long-term damage to the SNPG (Saldafia, 2020).

Despite the current apprehension around the system’s susceptibility to change,
the same property has benefited SNPG in the past. According to testimony from
four CAPES’ ex-presidents, with over 20 years of combined experience leading
the agency, positive change comes from respecting critical ingredients (SBPC
and ABC, 2020a). The first of them is treating science as a state policy, not
as a government agenda. Continuity is key, as a research system cannot really
develop when restricted to four-year terms. In addition to that, evolution must
be incremental rather than disruptive and decision making should be based on
a thorough understanding of the system. Finally, leading the SNPG must be a
democratic effort, where policymakers and all levels of academia work together
to implement plans for a better future.

2.7 Conclusion and perspectives for the future
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Although the SNPG is still far from perfect, looking at the accomplishments
and obstacles of its past, we can better shape the improvements for the future.
Hopefully, the policymakers in charge of evolving the system will value such
lessons, enabling Brazilian science to move forward.
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The dynamics of a national
evaluation system

The remarkable quality of Bragzilian graduate
education is due, in significant part, to the
evaluation system adopted at the national level.

— Robert Verhine

The Brazilian evaluation of research and graduate education is a five-decade
effort driven by a complex array of political, social, and economic factors. This
system has undergone significant changes since its creation and, to fully com-
prehend its current format, it is crucial to dive into the historical context in
which it was established, including the configuration of the national science sys-
tem and the evolving aims of evaluation beyond a quality guarantee mechanism
(Brasil, 2020; Sguissardi, 2006).

The role of the state in Brazil has been a defining feature of the country’s
higher education. As explored in detail in a previous study, its influence was
overwhelming until the early 20™ century, as the state played an important
role in preventing the emergence of universities in the country (Brasil, 2020).
Authoritarian marks and overregulation persisted even after the founding of
the first universities, often at the expense of institutional autonomy. Graduate
education is also part of this complex history. Although its origin in Brazil can
be traced back to the Statute of Universities of the 1930s, the system did not
develop spontaneously, with very few master and doctorate courses established
over the next few decades (BRASIL, 1931b; Favero, 2006; C. B. Martins, 2018).

This chapter has been submitted for review and it is available as a preprint: Brasil, A. (2023)
The dynamics of a national evaluation system: The Brazilian model and its role in developing
research and graduate education in the country. SocArXiv. https://doi.org/10.31235/osf.io/wf5kn.
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It was only during the 1950s and 1960s that graduate education started to be
shaped in Brazil, influenced by converging objectives from two government tech-
nocracy sectors: economic and educational. The former realised the great short-
age of highly qualified personnel to manage large-scale development projects,
while the latter aimed to prepare the necessary personnel for multiple fronts
and tasks, including the qualification of teaching staff required by the great
expansion of higher education (Rothen, 2018; Sguissardi, 2006).

To address the dimension of human resources, the Brazilian government has
enacted several initiatives, including the creation of a campaign to acquire the
critical mass necessary to expand high-level education, primarily at the graduate
levels. The resulting National System of Research and Graduate Education
(SNPG) emerged as an object of state planning, formalised in great part after
the Ministry of Education empowered the Federal Education Council (CFE) with
the task to regulate it. The resulting document, known today as the Sucupira
Report in tribute to its main author, Newton Sucupira, was published in 1965
to define the essence of what graduate education would be like in the country
(Balbachevsky and Schwartzman, 2010; CNPG, 1974).

As Brazil’s experience with graduate education was still in its infancy, CFE drew
on international models to inform the development of the national system. The
United States model, influenced by Germanic traditions, played a particularly
significant role in shaping Brazilian graduate education. From the inspiration,
stricto sensu graduate courses, encompassing the master’s and doctoral levels,
were established as the unit responsible for graduate education, which would
be facilitated through scientific research, the promotion of high culture, and
the training of scholars and university professors (CFE, 1965; Sucupira, 1980).

One key element of the CFE recommendations was the recognition of the need
to regulate the implementation of graduate courses. The council believed that
the mere existence of accredited undergraduate courses at a higher education
institution (HEI) did not guarantee its competence to implement the gradu-
ate level. According to CFE (1965), graduate education was essential for the
renewal of the Brazilian university and, without adequate guidelines and regula-
tions, its degradation would be at risk. Consequently, the report recommended
establishing more than doctrinal principles, but also operational criteria that
direct and control the implementation and development of these courses. The
country’s national evaluation of research and graduate education derived from

Chapter 3 The dynamics of a national evaluation system



this, becoming one of the oldest in the world, predating the global trend of
evaluations to become a "growth industry" for governments and public sector
organisations in the late 20t century (Leeuw and Furubo, 2008).

This research aims to provide a comprehensive understanding of the Brazilian
evaluation system departing from its conception, thus contributing to the ongo-
ing academic discourse on the role of evaluation in research systems. To achieve
this, primary sources such as original legislation, policy documents, archival
interviews, and related literature were examined. The study specifically aims
to (i) understand the origins and driving forces behind the implementation of
a national evaluation system; (ii) trace its evolution with a focus on pivotal
moments and decisions that have driven its development over several decades;
(iii) contextualise the current evaluation model, also while examining some
outcomes of the most recent evaluation cycle.

3.1 The origins of a National Evaluation System

Leeuw and Furubo (2008) delineate the concept of “evaluation systems”, posit-
ing four key criteria to characterise them. The first criterion involves having
a distinctive epistemological perspective that fosters consensus among stake-
holders on what evaluative activity entails. The second criterion requires that
evaluations be performed by evaluators within organisational structures and
institutions, as opposed to individual evaluators. The third criterion involves
a certain permanence or history of the activities involved, suggesting that the
evaluation process is ongoing. The fourth and final criterion requires a focus
on the intended use of evaluations, which are planned in advance to be deliv-
ered to decision makers during a specific phase of decision making. Evaluation
results may serve as the main determinant of the decision, as is the case in
accreditation processes.

Taking into account the criteria proposed by Leeuw and Furubo (2008), Brazil-
ian evaluation took approximately a decade after its initial conception to evolve
into a system. In 1965, the Sucupira Report established that the accreditation
of graduate courses in Brazil would fall under the purview of the Federal Edu-
cation Council (CFE), and diplomas would possess legal value only if issued by
courses accredited with the Ministry of Education (CFE, 1965).

3.1 The origins of a National Evaluation System
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However, the first attempts by the CFE to fulfil this role were hindered by the
absence of suitable mechanisms and procedures, and accreditation was only
carried out a posteriori (Balbachevsky, 2004). To better address the continuous
implementation of graduate education, a National Council for Graduate Edu-
cation (CNPG) was established within the Ministry of Education and Culture
structure in 1974 (BRASIL, 1974a). The council had two primary objectives:
to formulate a National Plan for Graduate Education (PNPG) and to propose
measures to execute and update the resulting plan regularly.

Based on information from CNPG (1974), it is estimated that approximately
7000 students enroled in graduate courses in 1973, increasing the total number
to approximately 13.500. Most of the students attended public institutions, with
5000 in federal HEI and 5800 in state and municipal ones. Approximately 7500
professors participated in graduate activities, working across 50 institutions,
which included 25 federal, 10 state and municipal, and 15 private HEI. The
graduate system had experienced considerable growth, as only around 3500
master’s and 500 doctoral degrees had been granted in the country up to that
year, with approximately 50% of graduates opting to remain in academia.

Recognising the new dimensions and anticipated growth of the SNPG, it was
acknowledged that the country lacked experience in evaluating research and
education at the graduate level. Although a National Council for Scientific and
Technological Development (CNPq) was established in 1951, the accrued ex-
perience focused on assessing individual projects rather than entire research
units. The proposed solution involved assigning the Brazilian Agency for Sup-
port and Evaluation of Graduate Education (CAPES) with the task of organising
the evaluation of graduate courses and designing future PNPG (CNPG, 1974).

CAPES was founded in 1951 as a government campaign to create enough critical
mass to implement graduate education in Brazil (BRASIL, 1951). The campaign
was eventually converted into a coordination and was restructured in 1974 to
obtain administrative and financial autonomy to carry out the national eval-
uation of graduate education (BRASIL, 1974b). The agency then conducted
its first evaluation attempts from 1976. These were sporadic and relatively
informal, mainly intended for internal use (Verhine and Dantas, 2009).

During the shaping of the first steps of the evaluation, CAPES even considered
delegating the process to scientific associations. For instance, Verhine (2008)
presents the case of the National Association of Research and Graduate Studies
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on Education (ANPEd), which was formally established in 1978. At that time,
CAPES asked the association to formulate an evaluation model for the area of
education, one that other associations could subsequently implement to assess
their courses. A proposal was prepared and discussed at an ANPEd meeting
in 1979, but both the model and the idea of an association-led evaluation
were rejected under the argument that a scientific association should be free to
promote academic exchanges and advocate for their member courses.

With that, CAPES embraced the evaluation of graduate education as one of its
main roles, established its evaluation directorate, and allocated a portion of
its budget to evaluative activities, with the system being implemented in 1980
as an annual exercise (Verhine and Dantas, 2009; Verhine et al., 2021). Such
activities would include accreditation and continued evaluation, but this study
will focus on the second, as both have rich histories and complex developments.
Although accreditation became an essential step for a graduate course to enter
the SNPG, continued evaluation determines its permanence through mandatory
accreditation renewal and also impacts funding, reputation, and more.

3.2 Shaping evaluation

The evaluation carried out by CAPES was conceived from two main perspectives,
one from the National Council for Graduate Education (CNPG) and the other
from the agency itself. The CNPG perspective was one of quality, as the council
considered it essential to overcome the low overall performance of the graduate
courses in the country. To this end, the CNPG proposed comprehensive support
measures to improve standards, including financial resources, advisory services,
information dissemination, and quality recognition mechanisms (CNPG, 1974).

CAPES faced a more practical challenge: the growth of the SNPG and an in-
creasing number of scholarships granted. In response, the evaluation system
was designed with graduate courses as the primary assessment unit. The qual-
ity of their work and productivity would be evaluated through a combination
of peer review and information collected from institutions. Assessment was
based on various criteria, including faculty qualifications, research output, and
infrastructure. The outcome was an internal ranking of the courses, with grades
ranging from A to E (with A being the highest). The application of the results
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came through mechanisms linking the aid to a good grade in the evaluation.
This translated into increased funding and higher scholarship quotas for courses
and additional benefits for HEI with stronger graduate education, as the results
of the evaluation soon influenced budgetary discussions at federal universities
(Castro and Soares, 1983; Schwartzman, 1982; Verhine and Dantas, 2009).

The evaluation system’s approach yielded significant advantages, enabling the
efficient management of thousands of scholarships while consuming fewer re-
sources. In the early 1980s, around 8000 scholarships were allocated to existing
courses, with only two CAPES employees overseeing the evaluation process and
an additional four or five dedicated to constructing an information archive.
In contrast, the management of over a thousand international scholarships re-
quired the efforts of approximately 20 agency employees. However, beyond
practical benefits, many academics regarded the new evaluation system as a
vital instrument for quality assurance, and the media played a crucial role in
reinforcing this perception (C. d. M. Castro, 2006; Castro and Soares, 1983).

According to Castro and Soares (1983) and Verhine (2008), the results of the
first evaluations, conducted annually, were confidential, used only to guide
funding and support decisions within CAPES. Gradually, some results were
published to recognise the performance of the institutions, allowing the public
to access a list of courses evaluated as A or B. Some HEI began to publicise all
of their results, mixing transparency with a marketing strategy, where positive
evaluations were seen as a CAPES seal of approval. However, in 1982, the list of
the 56 courses graded E was leaked to the media, sparking considerable public
debate. The directors of many of these courses, particularly from Brazil’s largest
HEI, the University of Sdo Paulo (USP), attempted to discredit the evaluation.
Nevertheless, USP’s pro-rector at the time countered that if they received a poor
grade, it was because they were underperforming. Castro and Soares (1983)
consider this controversy to be the baptism of fire for evaluation.

Another form of criticism emerged at the time, ultimately reinforcing the value
of the new evaluation system. A former CAPES director recalled an encounter
with a high-ranking bureaucrat from the Ministry of Education who criticised
the changes in the agency from the introduction of the evaluation. The bureau-
crat recounted that a renowned appeals court judge had requested a scholarship
for his son, only to be surprised when it was denied (C. d. M. Castro, 2006). In
the absence of an evaluation system, resources were typically allocated based
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on tradition or political influence. With the evaluation system, CAPES could
objectively distribute resources and allocate scholarships to courses with the
greatest potential to advance knowledge and innovation (Castro and Soares,
1983; Schwartzman, 1982).

Although objectivity in the evaluation was considered a gain, the downside was
that CAPES was never an agency solely dedicated to assessment, but instead
became a hybrid institution with potentially contradictory roles to fund and
evaluate at the same time (Verhine, 2008).

In the second Brazilian National Plan for Graduate Education (PNPG), this time
produced by CAPES, significant emphasis was placed on the need for a critical
evaluation of the quality of graduate courses in terms of intellectual production
and human resource development. Although acknowledging that evaluation
practises required broader institutionalisation within the country’s academic
community, the plan also highlighted the growing adoption of evaluation by
Science & Technology government agencies, also recognising the need for its
constant evolution (CAPES, 1981).

3.3 Evolving foundations and the second model

One of the strengths of Brazilian evaluation is that it has never been static.
From its conception, it has gone through incremental evolution at every cycle,
for instance, with the replacement of the A to E grading system to a 1 to 5 scale
(Barata, 2016), or the review in its periodicity, which changed from annual to
biannual in 1984, since one year proved to be too short of an interval for courses
to present any radical differences in their performance to justify reevaluation
(Castro and Soares, 1983; Viana, 2018).

In the first 20 years of evaluation in Brazil, significant progress was made in
developing the system and aligning it with the intended goals. However, the
implementation of the evaluation proved to be a significantly difficult task, as
recognised by some of the system’s proponents (Sucupira, 1980), architects
(C. d. M. Castro, 2006; Castro and Soares, 1983), and experts (Balbachevsky,
2005; Schwartzman, 1982; Sguissardi, 2006). Although not every problem
could be solved, these experiences helped to form the core principles that would
guide the evaluation in Brazil over the next decades.

3.3 Evolving foundations and the second model
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3.3.1 Core principles of the evaluation

Schwartzman (1982) states that the evaluation implemented in Brazil should
not be perceived as a simple rating system carried out by impartial and inde-
pendent judges, but rather as part of a process through which the academic
community gradually explicates its criteria and establishes quality standards.
Although a grading system is among the main results of the evaluation, there
are no explicit rules connecting specific concepts with particular information
about the assessed graduate courses. Evaluators rely on all available infor-
mation, including data from CAPES data collection, independent sources, or
informal exchanges between committee members (Castro and Soares, 1983).

That has not always been the case. The first attempts at evaluating graduate
courses sought to develop systems of objective indicators that could be quanti-
fied. The advantage of such a system, if functional, would be its freedom from
subjectivity of the evaluator. Classic indicators were adopted for this purpose,
including scientific publications, approved theses, faculty qualifications, etc.
However, it soon became apparent that the outcome of these measurements
often contradicted the consensus opinions of experts in various disciplines on
the actual quality of courses. Furthermore, subjectivity was only seemingly
eliminated since it remained present in the selection of the supposed quality
indicators and the weights attributed to them (Schwartzman, 1982).

In that sense, the CAPES evaluation system aims to bring the peer review ap-
proach as an additional dimension to the quantitative one. CAPES officials
gather data from graduate courses, and experts working in disciplinary com-
mittees analyse them. This means that the human element plays a role in con-
textualising quantitative indicators, while a reliable and well-presented factual
foundation will help reduce the so-called “halo effect”. This is a phenomenon
in which evaluators could fill gaps in data with biased preconceptions about
institutional reputation, course longevity, geographic location, and other dimen-
sions that lead to assumptions about what may be good or bad in an assessed
unit (Castro and Soares, 1983).

Furthermore, Schwartzman (1982) believes that evaluators can incur two ad-
ditional types of errors in their judgment during peer review activities. The
first involves a discrepancy in the evaluations of various evaluators, meaning
that the human dimension of an evaluation process may influence the potential

Chapter 3 The dynamics of a national evaluation system



output from the same types of input. The second error would involve being
influenced by unclear or debatable criteria. Even if there are no explicit rules
linking the evaluation results with the objective characteristics of a course, there
may be implicit rules, even unconscious. In the heart of these concerns, it is
possible to find a direct relation to the Matthew effect introduced by Merton
(1968), who described a phenomenon in which prominent scientists receive
disproportionate recognition for their work, while less established scientists are
denied such recognition. This effect, which often leads to a "rich gets richer"
scenario, is a risk for graduate courses in the Brazilian evaluation system.

Thus, a core principle of Brazilian evaluation is that there should be a dynamic
equilibrium between data, peer review, and criteria. While peer evaluation must
address the inadequacy of quantification, data collection must leave little room
for assumptions, and systematic information should be available to confirm
or rebut any initial judgments. As an underlying and structural element of
this delicate balance, well-thought criteria should guide data collection and
peer review, making the process easier to replicate, being adopted by different
evaluators, and being comparable across disciplines.

From a data collection perspective, CAPES employed its first instrument for that
purpose in 1977, when all graduate courses were asked to submit an annual
data report to the agency. At first, there were significant issues regarding the
quality of responses and compliance, but as soon as the connection between
evaluation and funding became clear to the entire SNPG, a growing fraction
of master’s and doctoral courses began to respond (Castro and Soares, 1983).
Steps were also taken to improve data quality, including personnel training and
refinement of data collection instruments, which evolved from paper-based to
computer-generated forms in the early 1980s (CAPES, 1981).

For the peer review part, the CAPES evaluation model has always relied on
renowned members of the academic community for expertise and legitimacy
(Verhine and Dantas, 2009). Evaluators are invited to integrate committees
or what CAPES calls evaluation areas. These areas serve disciplinary purposes,
seen in committees such as Sociology, Chemistry, Biotechnology, but also or-
ganisational ones, which are apparent in the subdivision of medical graduate
courses in Medicine I, II, and III. Each of the areas, of which there are 49 as of
2023, has a coordinator chosen by peers and CAPES for a term of equal duration
as an evaluation cycle (Brasil, 2023b).

3.3 Evolving foundations and the second model
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Regarding the evaluation criteria, it was a challenge to build a comparable
process for all areas in the first decades of the system. Areas established their
own criteria, dynamically, without institutional instruments of support. Some
attempt to connect the work of the various areas was exercised by the Technical
Advisory Group (GTC), a small committee of representatives from the country’s
main government funding agencies. Although the group would play a role in
approving the evaluations performed by the area committees, its purpose was
not to criticise the evaluation but to familiarise the various agencies with the
results derived from it. Consequently, approval was only regimental, something
that would change significantly in the 1998 evaluation reform (Verhine, 2008).

3.3.2 The second model

Balbachevsky and Schwartzman (2010) argue that, despite its strengths, the
CAPES evaluation model faced challenges that became more evident over time.
The small size of the Brazilian scientific community, combined with the visibility
of the committees’ work, led to unavoidable local pressures, resulting in grade
inflation. For instance, around 80% of the courses evaluated in 1996 received
the two highest grades, revealing that the original scale and the adopted criteria
had lost some of their discriminatory power (Verhine et al., 2021).

In response to the issue, CAPES implemented a new evaluation model in
1998, with improvements inspired by the experience of previous decades (Bal-
bachevsky and Schwartzman, 2010). An important element in the reform ad-
dressed the need for adequate criteria in the evaluation, in part aiming at
greater standardisation and comparability in the system. The proposed solu-
tion was the creation of a single assessment form, made up of predetermined
dimensions and subdimensions to guide evaluation in all areas (Verhine, 2008).

Furthermore, the role played by the GTC in the approval of evaluation results
now belonged to CAPES’ Technical & Scientific Council (CTC). With a compo-
sition based on agency and evaluation area representatives, this council went
beyond ratification of the results to conduct a thorough review of the evalu-
ations by area committees (Horta and Moraes, 2005). With control over the
final grades of the courses and the comparability across different areas, the
CTC became the main decision-making body responsible for regulating and
coordinating the entire evaluation process (Verhine and Dantas, 2009).
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Another relevant change in the evaluation framework established the graduate
program (PPG) as the fundamental unit of analysis, rather than individual
master’s and doctoral courses (Horta and Moraes, 2005). The change addressed
a typical situation derived from the growth of the SNPG: institutions that started
with master’s courses eventually expanded the offer with doctoral courses. A
graduate program could include a master’s, a doctorate, or both, so the new
unit allowed for a more comprehensive evaluation than assessing each course
individually (Balbachevsky and Schwartzman, 2010).

Additional changes introduced in the 1998 evaluation reform were the expan-
sion of the evaluation cycle from two to three years (Verhine, 2008), and the
expansion of the five-level grading scale (1 - 5) to include two additional ones,
6 and 7. These were reserved for PPG considered to be of excellence by inter-
national standards. Furthermore, the grade 3 was established as the lowest
acceptable rank in an evaluation, and any performance below this led to the
closure of the graduate program (Balbachevsky and Schwartzman, 2010; Ver-
hine et al., 2021). Finally, 1998 also saw the introduction of Qualis, a model
for classification of scientific production from PPG by using journals as a proxy
(Verhine and Dantas, 2009).

The history and evolution of Qualis have been explored in length by Brasil
(2023a). Howevey, it is relevant to highlight that the system arguably led to an
increased emphasis by CAPES on schollarly publishing in program evaluations.
This shift promoted behaviours considered productivist by faculty and students,
despite being an undeniable improvement over the mere quantification adopted
at that time (Verhine, 2008). Qualis also marked a shift in evaluative emphasis
towards the products of research, particularly qualified bibliographic produc-
tion. In fact, the message was clear to the academic community, as grades 6
and 7 of the following evaluation would be defined primarily based on a single
parameter: international scientific production (Horta and Moraes, 2005).

The evaluation of the first triennium under the new model (1998-2000) was
conducted in 2001, and it was organised in four stages: evaluation by the area
committees; review and ratification by the CTC; a second round of evaluation,
by the area committees, for graduate programs that requested results to be
reconsidered; review and ratification of the appealed results by the CTC. The
2001 evaluation assessed 1545 programs, of which less than 10% were classified
in the top two grades, and 23% reached grade 5 (Horta and Moraes, 2005).

3.3 Evolving foundations and the second model
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3.4 The established evaluation system

Despite significant advances in the first two decades, the academic commu-
nity continued to advocate for further refinement of the Brazilian evaluation
(Verhine and Dantas, 2009). External pressure combined with continuous self-
diagnosis by CAPES and the evaluation community shaped the dynamics and
evolving nature of evaluation, leading to consecutive advances throughout the
years. However, the essence of the evaluation still current in Brazil was al-
ready established and most of the changes seen in the past decades have been
incremental, either improving or broadening the instruments already in place.

The assessment form is one of the instruments that has undergone various
changes since its introduction, with dimensions and subdimensions adjusted
to steer the evaluation according to relevant priorities. In 2006, for example,
the form was revised to reduce its complexity and amplify its emphasis on ap-
praising the value of outputs, rather than concentrating on inputs or processes.
The result was the unification of seven dimensions into four: “PPG proposal”,
“faculty”, “student body”, and “intellectual production”. Shortly thereafter, a
fiftth dimension named “social inclusion” was added to the form, generating
significant controversy at the time. Although some evaluation areas considered
the change crucial to induce societal impact, not all areas supported the initia-
tive. As a result, it was decided that the new dimension would be weighted as
only 10% of the final grade, limiting its efficacy (Monteiro et al., 2019; Verhine
and Dantas, 2009).

After the 2007 evaluation, the form was once again revised. While the five
dimensions remained the same, their weight did not. From the 2010 evalua-
tion onwards, “student body” and “intellectual production” would account for
70% of a PPG’s final grade, undoubtly steering graduate programs to value
more indicators such as the number of PhD graduates, average time of degree,
and number of papers published. The weight of “social inclusion” remained
unchanged. (Monteiro et al., 2019)

Another relevant change regarding the assessment form was that a separate
model was created in 2007 for professional master’s courses. The new modality
of PPG was implemented in 1998 as an alternative to academic courses, but
with the objective of bringing scientific advancement of knowledge into practise,
having social impact as a priority (Brasil, 2020; Ferreira and Moreira, 2002).
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Although the differences between the forms were minor, the change was a
crucial step in diversifying the evaluation to value different models of graduate
education (Verhine, 2008). Over time, separate committees for the evaluation
of professional programs were established for areas with many PPG in that
modality, and the 2017 evaluation would even allow nonacademics to integrate
the groups (CAPES, 2017b). Even though there were few of these committee
members in recent evaluations, an initiative that opens space for a judgment
grounded in professional experience may help overcome an excessive reliance
on standardised performance indicators, which do not capture the essence of
the applied research conducted in these PPG (Muller, 2018).

The Qualis system also went through changes, including adjustments in classifi-
cation rules and the scale adopted to rank the journals, with details covered at
length in Brasil (2023a). However, it is relevant to mention that a Qualis-Arts,
dedicated to assess artistic production, was developed by the Arts evaluation
area and implemented with CAPES support in 2005 (Ulh6a, 2017). The agency
also encouraged evaluation areas to develop a Qualis-Books, in 2008. The pro-
cess was designed to allow distinct committees to establish their own criteria to
classify this type of research output, with a positive impact in many areas, espe-
cially those of the social sciences and humanities (Verhine and Dantas, 2009).
Around the same time, a Qualis-Events would also be developed to better value
conference proceedings, with the classification being of special value for the
area of computer science.

Furthermore, CAPES also made significant investments to improve the annual
data collection from PPG, which is not a small challenge considering the size
and growth of the Brazilian National System of Graduate Education (SNPG), as
reported by (Brasil, 2020). The computer generated form completed by PPG in
the early 1980s was supplanted by a specialized data collection system named
DataCapes in 1987, followed by different iterations of a new and improved
system — Coleta Capes — used from 1996 to 2013 (R. J. Ribeiro, 2008). All
these efforts led to the creation of the Sucupira Platform. Launched in 2013,
the integrated Current Research Information System (CRIS) not only accepts
continuous data submissions, but also allows the general public to access most
of the data without restrictions (Siqueira, 2019). Consequently, data collection
is kept open and the graduate programs under evaluation can verify their data.
This improves transparency in the system according to the relevant principles
of the Leiden Manifesto for research metrics (Hicks et al., 2015).

3.4 The established evaluation system
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Following a new change in the periodicity of evaluation to a four-year cycle
(CAPES, 2014), Morato (2015) reports how the Leiden Manifesto became a
significant influence on Brazilian evaluation, sparking extensive debates over
the existing model. The process culminated in the establishment of twelve
working groups tasked with performing diagnostic analyses and recommending
strategic initiatives to help CAPES to effectively carry out its mission within the
National System of Graduate Education (SNPG). Each group comprised area
coordinators, institutional representatives, and CAPES professionals, in addition
to subject matter experts. The working groups covered a wide range of topics,
investigating issues such as the CAPES evaluation system, different aspects of
the Qualis classification (including journals, books, events, and a new proposal
for technical and technological production), professional master’s, knowledge
area taxonomy, impact evaluation, risk analysis, and information systems.

The debate would inspire a long-term process to restructure evaluation in Brazil,
including the appointment of a special committee by the Ministry of Education.
The group presented various recommendations to revise the model, touching
on several crucial aspects of the evaluation process (Oliva et al., 2017). These
proposals can be categorised into four primary areas:

i) Streamlining the process: This involves simplifying aspects of the evalu-
ation, using subcommittees, extending even more the interval between
evaluations, simplifying the assessment form and report (data collection),
and revising the ranking system (from 1-7 to a simplified version);

ii) Broadening focus on training: Recommendations involve assessing the
quality of the training provided by PPG, and incorporating and emphasis-
ing self-assessment.

iii) Acknowledging contextual diversity: Proposals suggest separating regu-
lation from evaluation, introducing a range in the scale to value courses
consolidated at the regional level, and calculating the relation between
expected and observed results.

iv) Valuing impact: Suggestions here encompass integrating criteria 4 and 5
in the assessment form, the design of a system to track alumni, and the
connection of the CAPES databases with other national databases.

The proposed changes reflect the desire for a more holistic, context-sensitive,
and impact-driven evaluation model. However, these suggestions and the find-
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ings from the CAPES working groups emerged around the same time as the first
quadrennial evaluation in 2017. Consequently, only incremental adjustments
could be implemented then, and transformative changes would need to wait.

The 2017 evaluation marked a step towards the evolution objective. Once it
was concluded, various diagnostic reports emerged to provide more elements
to continue the search for a better evaluation model. Different groups prepared
these reports, acknowledging the progress made so far in the evaluation model
and identifying necessary changes. Among them was the CTC-ES,! that con-
solidated the experiences of the council and area coordinators in a dedicated
report (Faljoni-Alario et al., 2018). Another report came from PNPG Committee
(2018), which produced a crucial document in consultation with more than a
dozen entities representing diverse perspectives in the academic and scientific
community. These included the Brazilian Academy of Sciences (ABC), National
Education Council (CNE), National Council of State Funding Agencies (CON-
FAP), National Institute of Educational Studies and Research (INEP), National
Forum of Pro-Rectors for Research and Graduate Education (FOPROP), and
Brazilian Society for the Advancement of Science (SBPC).

The years 2018 and 2019 were very active for the development of Brazilian eval-
uation, with a distinct focus on substantial reforms and long-term planning. An
international seminar series was held to discuss the future of evaluation (CAPES,
2018a), and a new generation of working groups was established, tasked with
extending the insights gained from their predecessors. They sought to learn
from the evaluation conducted in 2017 and build on the contributions that had
emerged from it. However, the discourse broadened to address other themes,
with specialised groups created to focus on issues such as internationalisation,
the promotion of innovation, and knowledge transfer, as well as self-assessment
mechanisms. The intended plan was for the 2021 evaluation, designed to assess
the performance of graduate courses from 2017 to 2020, to introduce the first
of these changes. This was seen as a stepping stone towards more substantial
transformations in the future cycles (PNPG Committee, 2020).

For instance, PNPG Committee (2018), Faljoni-Alario et al. (2018), FOPROP
(2018), and Oliva et al. (2017) were some of the many reports that recom-

The Technical & Scientific Council (CTC) was renamed to Technical & Scientific Council for Higher
Education (CTC-ES) in 2007, as CAPES aquired a role supporting initial and continued training of
basic education (EB) teachers in Brazil. That led to the creation of a second CTC that would be
known as CTC-EB (BRASIL, 2007).
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mended the adoption of a self-assessment strategy to expand institutional au-
tonomy and foster a more comprehensive and less uniform evaluation. The
report of the responsible working group outlined strategies to establish such
a system and promote a more multidimensional evaluation process (Verhine
et al., 2019). The predicted implementation for the upcoming evaluation of
2021 was modest, reflected in a review of the assessment form that included
self-assessment as a subdimension with little consequence on the final grade
attributed to the graduate programs (Brasil, 2022). Despite the limited effect
at first, the experience of the 2021 evaluation would be valuable to rethink
strategies for a greater impact in the future. However, the plans were abruptly
disrupted by the advent of a crisis.

3.5 Recent challenges and the future of evaluation

There was much potential for transformative changes in the Brazilian evalua-
tion system that emerged from discussions around the Leiden Manifesto and
that was further developed by the collective effort observed before and after
the 2017 quadrennial evaluation. However, CAPES has faced an unprecedented
crisis, unfolding between 2020 and 2022, which has caused significant turmoil
in the Brazilian academic landscape. The influences that underlie this crisis in-
clude the global COVID-19 pandemic and substantial turnover in CAPES’ higher
management — three presidents and multiple directors were appointed and re-
placed during the Bolsonaro administration. Some of the changes ignited public
protests from major scientific entities nationwide (SBPC, 2021a; SBPC, 2021b).

In 2021 a critical juncture was reached with the abrupt dissolution of the Tech-
nical & Scientific Council (CTC-ES). This action, interpreted by the academic
community as a deliberate attempt to dismantle CAPES, provoked a widespread
outcry. However, from a legal perspective, the dissolution was defensible; The
council constitution had been technically illegal due to minor alterations made
to improve representation in various evaluation areas, yet the supporting reg-
ulations had not been updated concurrently (Vasconcellos, 2021). Although it
was crucial to rectify the situation to prevent the council’s decisions from being
invalidated, the handling of this process amplified existing animosities, further
fuelling the crisis (Verhine and Souza, 2021).

Chapter 3 The dynamics of a national evaluation system



However, the situation soon became more intricate when, in September 2021,
a lawsuit challenged the ongoing reforms and enhancements to the evaluation
procedures. The main dispute centred on the idea that the evaluation pro-
cess compromised the legitimate expectations of the entities being assessed. In
essence, the court believed that the evaluation metrics should have been dis-
closed in advance, with predetermined cutoff values, ensuring that a graduate
program (PPG) would receive the expected outcome if it met the standards set
by the defined metric. Based on that, the judge in charge issued an injunction,
halting CAPES’s ongoing evaluation work (Justica Federal, 2021). In response,
CAPES issued a comprehensive legal defence to emphasise its formative and
comparative evaluation model. Despite this, the federal judge upheld the initial
injunction, pushing the case to a second instance of the Federal Court for further
deliberation (Verhine and Souza, 2021).

This legal imbroglio left numerous committee members and coordinators feeling
unable to perform their duties, resulting in a wave of resignations often justified
by the way CAPES’ high management was dealing with the crisis, and also
leading to continuous protests from the academic community (Davidovich and
Ribeiro, 2021; Monteiro et al., 2021). Eventually, the second instance court
authorised the continuity of the evaluation, but required that the results should
be kept confidential (Veiga, 2021). The decision created a climate of uncertainty
that led to resignations in other areas. In less than ten days, the evaluation
director also resigned (Saldafa, 2021b).

Although the judiciary stoppage only lasted ten weeks and some committees
were able to resume their work from December 2021, developments such as
the wave of resignations delayed the work in other areas, and the evaluation
was completed a full year late. Furthermore, the results for the first two phases
of the evaluation — with respect to the assessment by the committees and the
ratifications by the reinstated CTC-ES — were not made public, but only released
to each graduate program so that they could request reconsideration if desired
(CAPES, 2022a; Veiga, 2021). Only after the second round with the commit-
tees and the CTC-ES were the results made public, in December 2022 (CAPES,
2022b). The Qualis classification, highly influential in PPG grades, was released
only in January of the following year, together with a technical document de-
tailing the procedures (CAPES, 2023b; CAPES, 2023c). The results were also
met with widespread protests due to a perceived lack of transparency in the
evaluation process (Brigatti, 2023; Ferrari, 2023; Yamashita, 2023).

3.5 Recent challenges and the future of evaluation
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In the midst of this crisis, several entities have publicly acknowledged the role
CAPES and its evaluation have always played in the advancement of science,
technology and innovation in Brazil (Nader and Davidovich, 2021). But despite
the extensive support evaluation received from academia, the historical trans-
parency of the process has been significantly curtailed, due to ongoing judicial
constraints mandating the confidentiality of evaluation outcomes. Furthermore,
the historical methodology of the evaluation process has been inherently com-
parative, involving a comprehensive review of the collective performance of
all graduate programs within each area to construct benchmarks reflecting
the current landscape of scientific advancements. Subsequently, these bench-
marks serve as grading parameters, providing a relative measure of performance
within the dynamic field of academic achievement. According to current legal
directives, the evaluation process is being pushed towards the establishment of
a priori parameters for its indicators. By providing PPG with specific metrics
to pursue, they risk becoming mere targets according to Goodhart’s law, thus
reducing their value as effective measures (Elton, 2004). If they could achieve
the numerical targets associated with a certain grade, they would be assured of
receiving it. However, this approach serves to exacerbate the tyranny of metrics,
intensifying the undue emphasis on quantifiable outcomes (Muller, 2018).

Furthermore, Veiga (2021) reports how the a priori determination of parame-
ters can also represent a risk. For example, predetermined parameters would
have been ill equipped to foresee the advent of a pandemic within an evaluation
cycle, as much as it could not predict how extensive the funding cuts in Science
& Technology would be under Bolsonaro’s government, both of which invari-
ably impact the majority of graduate program indicators. Thus, it is crucial to
maintain the principle of comparison and parameter definition emanating from
the evaluation areas themselves. This bottom-up approach is better suited to
reflect the intrinsic dynamism and unpredictability of scientific research.

The turmoil affecting the evaluation is one of many events that have disrupted
the SNPG. The budget allocated for scientific research has seen a dramatic re-
duction of 60% between 2014 and 2022. Scholarships for master’s and doctoral
programs have not received adjustments for 9 years, resulting in a real-term
loss of 66,6% when adjusted for inflation (Dourado, 2023). Therefore, the fact
that the evaluation for the 2017-2020 cycle took place at all can be seen as a tri-
umph, given the serious doubts that surrounded its feasibility (Hanzen, 2021).
Looking towards 2023 and beyond, the situation appears to be improving, as
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evidenced by a 44% increase in the budgets for CAPES and CNPq, and a 40%
adjustment in master’s and doctoral scholarships (CAPES, 2023a). However, if
the evaluation process remains inflexible, its directive power will wane, result-
ing in adverse effects on the scientific system, as highlighted by the president
and vice-president of the Brazilian Academy of Sciences (ABC):

The judiciary should understand the importance of this evaluation and
its public disclosure for the development of graduate education and
science in the country. CAPES’ evaluation, in addition to being a na-
tional patrimony, is the great basis for ensuring the sustainability of
our excellence in teaching and the training of professionals. It is what
points the way and the destination of graduate education, promoting
the advancement of science, technology, and innovation in Brazil in all
areas of knowledge. A secretive evaluation does not serve the country.
And interfering in CAPES is, therefore, interfering in the future of Brazil
(Nader and Davidovich, 2021).

3.6 The impact of evaluation advancements

The Brazilian evaluation system has successfully navigated its most significant
crisis yet, avoiding the unprecedented risk of not being conducted for the first
time since its conception. However, this achievement did not come without
repercussions that go way beyond the one-year delay in the publication of
results and the limited transparency of the process. Unexpectedly, the judiciary
now has a say in a process that used to be exclusively managed by academics
and experts who brought almost half a century of institutional experience to
the table. This shift could have implications for the postponed reform of the
evaluation system.

However, Brazil’s evaluation system has come a long way since it was first estab-
lished. Investigating the impact of these advancements may provide valuable
insights for the planning of future reforms, especially now that there is an op-
portunity to review them before they are put into action. So, this study turns to
the results of the 2022 quadrennial evaluation, which relied on 1808 evaluators
to assess the performance of 4512 graduate programs. The grade distribution
can be seen in Table 3.1 (CAPES, 2022a).

3.6 The impact of evaluation advancements
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Table 3.1.: Grade distribution of the quadrennial evaluation of 2022

Final Grade

1 2 3 4 5 6 7  Total

Graduate Programs 14 31 980 1786 1030 410 261 4512

To examine how the grade distribution observed in Table 3.1 relates to previous
evaluations, Figure 3.1 depicts the evolution of the grade in five consecutive
cycles that covered the period from 2007 to 2022. The height of each bar repre-
sents the number of graduate programs that fall into each grade. This includes
PPG accredited between evaluations (identified as "New") and those that have
been discontinued due to substandard performance (labelled as "Out").

Triennial 2007 Triennial 2010 Triennial 2007 Quadrennial 2017  Quadrennial 2022
(2255 programs) (2718 programs) (3337 programs) (4175 programs) (4512 programs)

Figure 3.1.: Flow of graduate program grades over the 2007-2022 national evaluations

The visualisation presented in Figure 3.1 provides a dynamic depiction of the
evaluation landscape, capturing the flux of grades alongside the PPG accredi-
tation and discontinuation. Observing the thickness of the lines flowing from
one evaluation to the next, it is possible to notice that the majority of programs
maintain their existing grades, illustrating a degree of stability in the system.
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The second most frequent pathway involves a single-level grade increase, in-
dicating the ability of certain programs to improve over time. The third most
common occurrence is a single-level grade demotion. Promotions or demotions
spanning more than one grade level are comparatively rare.

When comparing the flow between the 2017 and 2022 evaluations with the
previous ones, it becomes clear that the most recent cycle has been one of
tolerance. The percentage of PPGs discontinued is the smallest in the covered
period, with only 45 programs subject to closure for being graded 1 or 2. In
the 2017 quadrennial, 98 out of the 4175 PPG were in the same situation. The
same pattern can be seen in all demotions, with most absolute numbers below
what has been observed in all previous evaluations.? These results are expected,
as the 2017-2020 period was affected by the COVID-19 pandemic, funding
cuts and the evaluation crisis. However, it is evident that tolerance also affected
grade promotions, with a high number of PPG moving to the next level, as in the
case of the 751 programs promoted from grade 3 to 4. Although accreditation
is not the focus of the present study, Figure 3.1 also reveals a significant drop
in the number of new PPG accredited during the last cycle, possibly due to the
same reasons mentioned above.

Having presented the distribution of grades and the general perception of the
flow of PPG between evaluations, it is not the intention of this study to ex-
plore all possible connections around the quadrennial results, since CAPES has
included an extensive dashboard together with the published results (CAPES,
2022a). The objective in this section is to provide an initial exploration of how
the diverse dimensions of evaluation influence the assigned grades, and specifi-
cally to ascertain whether this influence has evolved. To this end, we refer to
an insightful analysis conducted by Schwartzman (1982), who investigated the
results of the first evaluations.

According to Schwartzman (1982), in the early 1980s the variable with the
highest correlation with the CAPES evaluation was the age of the PPG. The
second variable of importance relates to the legal status of the institution where
the program is located, more specifically, whether they are public or private. The
third variable is the volume of scientific production of the PPG, while the fourth
is related to its geographical location. Interestingly, the scholar manifested

All visualisations included in this chapter are available in interactive format at https://andrebrasil.
github.io/viz/eval.html. For Figure 3.1, users can interact with all connections to see the exact
number of PPG flowing between them.
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concern with the results found, as the observed dimensions do not necessarily
reflect quality, focussing mostly on the context of the PPG evaluated.

In this study, the variables initially identified by Schwartzman (1982) are
mapped in the context of the evaluation results of 2022, with the objective
of discerning whether the numerous reforms implemented in the evaluation
model have altered the relations observed decades ago. The initial analysis
focusses on the age of the PPG at the time of evaluation, and a density graph
illustrating the distribution of programs relative to the grade they received is
shown in Figure 3.2.

Grade in the Quadrennial Evaluation of 2022

| |
7 | | | | aamanns
0 10 20 30 40 50 60
Years in activity

Figure 3.2.: Relation between national evaluation grade (2022) and age of PPG

Figure 3.2 reveals there is a strong link between the age of the PPG and its
evaluation results, although not a determinant one. While there appears to
be little relationship between PPG age and poor performance that leads to
discontinuation (grades 1 & 2), it seems that maturity is a relevant element to
allow programs to obtain better grades. The median age of a grade 6 PPG is
close to 30 years, reaching almost 45 for grade 7. However, that does not mean
that a program could not reach the highest grades with less than ten years of
activity or that it could be operating for more than 50 years while still being
assessed with a grade 3 or 4.
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For the following analysis variable, Figure 3.3 shows the average grade of PPG
per HEI in relation to the number of programs in each institution, displayed in
blocks based on a logarithmic scale. The public or private legal status of the
HEI is highlighted. The scatter plot reveals that most institutions with extensive
graduate education are public, with a single private HEI offering more than 30
PPG (Pontifical Catholic University of Rio de Janeiro, with 34 PPG in 2022).
Among public HEIL, it is also possible to notice that there is an overall trend for
higher average grades as the number of PPG per institution grows.

Number of graduate programs per institution
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Figure 3.3.: Average grade of PPG vs total number of programs per institution (National
Evaluation of 2022)

Two additional conclusions can be drawn from Figure 3.3. The first is that there
is a high variation in profiles and performance in institutions with very few
PPG, up to four or five. For these, it is possible to see private and public HEI

ranging from very low to very high grade averages, without any clear trend.

The second is that, for institutions within the 5-29 PPG range, private HEI
seem to overperform the public ones. A possible explanation is that the private
institutions in this range may have the potential to continue expanding but have
chosen to keep their graduate level activities limited to areas of established
excellence. The fact evaluation can capture this result may represent a true
advancement in methods since the 1980s.

3.6 The impact of evaluation advancements
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Another improvement captured in the evaluation process can be seen in Fig-
ure 3.4, where the relation between grade and number of publications per
graduate program is displayed. However, when this relation was found to be
significant by Schwartzman (1982), Qualis was not yet introduced as a quality
proxy of the publications. So, in the displayed graph, it is possible to anal-
yse all publications per PPG (Total), but also a subdivision according to the
Qualis classification used for the 2022 evaluation, grouped in quartiles for easy
interpretation.

Grade in 2020 Evaluation
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Figure 3.4.: Number of publications per PPG (per Qualis quartile and in total), according
to grade obtainned at the 2022 evaluation
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Figure 3.4 confirms that the grade can have a direct relation to the number
of publications from a graduate program, regardless of any additional quality
perspective or even considering a relative approach, such as the ratio of publi-
cations per faculty member. However, once again there are outliers in the data,
including highly productive PPG with grades 4-5, and others not as productive
but graded 6-7. The relative perspective may play a role here, but an analysis of
the total broken down according to the Qualis quartiles — where Q1 represents
publications in journals classified in the top 25% — shows how the classification
of scientific publishing plays a role in the grade distribution.

Chapter 3 The dynamics of a national evaluation system



Moving on to the geographical perspective, Figure 3.5 shows the grade evolu-

tion per Brazilian state, grouped according to the five regions of the country.
The numbers displayed include the average grades in 2007 and 2022, and the

overall improvement is clear for the whole country, even if it is more significant

in some of the states.

State
S&o Paulo
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Rio de Janeiro
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Figure 3.5.: Variation in grade average, per state, from the evaluations of 2007 to 2022

Considering the evolution seen in Figure 3.5 combined with the previous analy-
sis in this study, it is possible to assume that graduate education has been active
the longest in the Southeast and South regions and in the country’s capital (Dis-

trito Federal) than in the rest of Brazil. These regions concentrate the largest
institutions, with the highest number of PPG, and as shown in Figure 3.6, they
also hold most of the programs evaluated with top grades.
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Figure 3.6.: Geographical distribution of graduate programs (grades 5-7) and the num-
ber of institutions offering them in (a) 2007 and (b) 2022

As revealed by Figure 3.6, the geographical distribution of the highest-rated
PPG in Brazil shows a pronounced imbalance. This pattern is consistent with
the general distribution of graduate programs in the country, as reported in an
earlier study (Brasil, 2020), and is in part due to the delayed development and
interiorization challenges faced by graduate and higher education in Brazil. In
that sense, it may be difficult to attribute to a geographical indicator a determi-
nant role in evaluation results.

Taking into account the changes seen from Figure 3.6a to Figure 3.6b, the most
concerning part is that absolute asymetries have increased in the last 15 years.
While the state of Sdo Paulo went from 385 to 479 PPG grade 5 or above, Pard
went from 20 to 37, Amazonas from 6 to 8, Acre, Roraima, and Amapa went
from nothing to a single program. Even in the cases where the relative gain is
higher, the absolute discrepancy is growing.

The CAPES evaluation model, as noted by Barata (2019) and Verhine and
Dantas (2009), potentially facilitates the emergence of this problem, given that
it promulgates a standardised evaluation procedure, which often discriminates
emerging programs without taking into account regional specificities. As far
back as four decades ago, Castro and Soares (1983) stressed that evaluation
parameters often fail to recognise the unique history, efforts, or challenges of
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a PPG. Therefore, an evaluation model with flexible criteria could be needed
to address asymetries in less developed regions. Yet, the standing policy of
CAPES is to uniformly apply the same evaluative "thermometer". Departing
from an objective diagnosis through evaluation, it could be plausible to craft
different trajectories of therapeutic intervention grounded in the particularities
of individual cases, thus making room for policies aimed at mitigating existing
disparities. Nonetheless, the most recent evaluation outcomes suggest that the
concerns articulated by Schwartzman (1982) persist.

3.7 The complexity of Brazilian evaluation

Undoubtedly, this study has not captured the entire complexity of CAPES eval-
uation, and certain instruments in the system were not addressed due to a
relatively lower impact or limited application over time. For example, site vis-
its to graduate programs have not been mentioned, despite being one of the
strategies that could benefit from a more consistent application in the future.

According to Gatti et al. (2003), CAPES implemented site visits in 1980. The
initiative was driven by the perceived challenge of adequately assessing the
intricacies of graduate education through written reports alone. However, only
200 visits were conducted in 1981, prioritising newer programs, particularly
those outside major academic centres. There were always three main challenges
to allow site visits to become a widespread and structural component of the
evaluation: the number of evaluators needed for the job, the costs, and the
logistical aspects involved with the task.

In the Brazilian system, CAPES organises the logistics of all site visits to PPG,
also covering associated costs. This makes the activity depend on the agency’s
budgetary and organisational capacity every year. Thus, site visits were used
mainly to support accreditation of new PPG and only in particular cases, when
requested by the evaluation committee. In 2008, an attempt was made to
strengthen the role of site visits, so that their outcomes could be used to enhance
the educational and formative aspects of the evaluation model. Once again,
given the financial and logistical impracticality of visiting every PPG, the activity
has been restricted to situations such as by special request from evaluation
committees or the CTC-ES, or when recommended by CAPES itself, for example,
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when PPG seem unable to move up from a grade 3 after three consecutive
evaluations. However, the integration of site visits for classification purposes
remained ambiguous, as it was not clear how the results of these visits could be
integrated when they were limited to only special cases (Verhine, 2008).

The report by Oliva et al. (2017), proposing advances for the evaluation sys-
tem in Brazil, highlighted that some dimensions of graduate education could
not be comprehended through an evaluation exclusively based on information
derived from the data provided annually by PPG, as they can be effective in
providing product and outcome data, but are not equipped to reveal dynamics
and processes. Therefore, the use of well-structured and systematically planned
expert-led visits was recommended. Ideally, all PPG should receive a visit close
to a quadrennial evaluation, preventing unfairness if incorporating the results
as part of the grade assigned to the programs. However, the prospect of visiting
nearly 5000 PPG is unrealistic given the financial and logistical burden borne
by CAPES. Therefore, Oliva et al. (2017) proposes that each program should
receive at least one visit over an eight-year period, representing a more feasible
600 visits per year, approximately.

The main benefit of this model is that it would not serve a classification purpose
but a formative one. The approach aligns with (Barata, 2019) recommendation
to consider follow-up visits as one of the most effective evaluation strategies.
The idea here is to make use of an important outcome of the evaluation process,
which is the individual evaluation report that accompanies the grade for a
PPG. Although the academic community has focused mainly on the final grades
of the evaluation — due to its direct consequences on funding, accreditation,
and reputation — these reports are provided since the early 1980s, and they
represent the constructive side of the results, being useful to help PPG improve
their work in the following years (Sguissardi, 2006). With a site visit guided by
those reports, recommendations could be effectively negotiated with the PPG
and also with the higher administration of their respective HEI (Barata, 2019).

Together with site visits, the overall evaluation process benefits from a series
of additional strategies, such as midterm seminars organised to discuss the
panorama of each area with the graduate programs, in preparation for the
quadrennial evaluation to come. The whole process is complex and costly, but
the results cannot be taken lightly, as they are central for the quality of the
Brazilian National System of Graduate Education.

Chapter 3 The dynamics of a national evaluation system



3.8 Conclusion

This study provides a comprehensive exploration of the evolution, impacts,
and challenges of Brazilian evaluation, an instrumental mechanism for shaping
research and graduate education in the country. The model can be considered
a catalyst to improve the quality of graduate education, as evidenced by its
integral role in the allocation of funding and the conferral of legitimacy on
graduate programs in Brazil (Marques et al., 2020).

The research examined the development of the national evaluation system in
Brazil, providing a comprehensive account of the genesis of the system, while
also outlining the critical steps taken from its conception to the current model.
The analysis begins in 1965 with the publication of the Sucupira Report, which
shaped graduate education in the country, while pointing out the pressing need
for an evaluation mechanism to manage the birth and expansion of a national
system of research and graduate education.

The proposed evaluation faced difficulties to properly develop in its first decade,
mainly due to the initial hurdles faced by the lack of appropriate mechanisms
to implement the process. As a solution, the Brazilian Agency for Support and
Evaluation of Graduate Education (CAPES) was tasked with coordinating the
evaluation of graduate courses and formulating the future National Plans for
Graduate Education (PNPG). This study provides a detailed analysis of how
CAPES navigated its responsibilities, from the handling of accreditation and
continuing evaluation, to the mitigation of challenges related to course quality,
resource allocation, and public perception. Ultimately, the research accentuates
the transformative influence of the system in fostering transparency, fairness,
and academic quality within Brazil.

However, the model has been subject to criticism for potential drawbacks, such
as prioritising publication volume over societal, academic, and scientific im-
pacts, the possible disregard of the training dimension, and increased compe-
tition for resources between programs and institutions. Barata (2019) even
points out that evaluation has led to unanticipated outcomes, such as the ar-
tificial proliferation of programs within HEI, excessive specialisation, homo-
geneization, and an unbalanced focus on scientific output rather than on the
education of new scientists and highly qualified human resources.

3.8 Conclusion
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A combination of external pressures and internal critique from CAPES and the
evaluation community drove systematic improvements. These include periodic
adjustments to the assessment form, diversification of methods to recognise
different graduate education models, investments to improve data collection,
and the promotion of dedicated working groups to foster the development of
various facets of the evaluation process. One such example is the reconfigura-
tion of the Qualis system, a key component of Brazilian evaluation designed
to consider research quality, not just quantity. While still a work-in-progress,
these enhancements underscore the system’s dynamic nature and the efforts for
a more holistic, context-sensitive, and impact-driven evaluation model.

Despite its merits, the CAPES model has also faced significant challenges in
recent years. The Brazilian academic environment has been marked by tur-
bulence, mainly due to funding cuts and insufficient support for the science
system, further complicated by the COVID-19 pandemic and a severe crisis
that affected the evaluation system. Political and managerial instability raised
concerns about an attempt to dismantle CAPES, fears amplified by legal inter-
ference in ongoing reforms and evaluation procedures. This turbulent period
precipitated resignations and protests, exacerbating an already complex situa-
tion. However, the completion of the evaluation for the 2017-2020 cycle, amid
this tumult, represents a notable achievement for CAPES and the academic
community, and there is hope that the efforts to accelerate the evolution of the
system can resume.

While Brazil reclaims the valorisation of science, there is room for CAPES to con-
tinue to push away from one-size-fits-all evaluation solutions. The path forward
will require a multifaceted approach combining different strategies that could
involve adjustments to current evaluation processes, incorporating site visits,
the advancement of self-assessment strategies and perhaps even considering
inspiration from international models. Future research should continue to criti-
cally examine the CAPES model, fostering a culture of continuous self-reflection
and progression toward academic excellence. This analytical approach can en-
sure that the evaluation process will become formative, being used to identify
and address issues rather than serving as a punitive mechanism.

However, the viability of such changes heavily relies on the assurance of CAPES’s
existence as a state initiative, with stable and adequate funding to address the
inherent challenges. If these are secured, there is hope for a future where
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the evaluation of graduate programs in Brazil not only achieves more equitable
results, but also fosters an environment of improvement and continuous growth
in the Brazilian National System of Graduate Education that is indispensable to
address the challenges and asymmetries in the country.
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Part Il

The Brazilian evaluation system in
perspective






Research evaluation in Brazil
and the Netherlands

A performance-based funding system, because it
encourages competition, may also encourage a shift
towards the ‘homogenization’ of research.

— Aldo Geuna & Ben Martin

Data from the Web of Science reveal that Brazil and the Netherlands are very
close in terms of their indexed scientific output (Clarivate Analytics, 2022).
Between 2017 and 2021, Brazil ranked 13™ among the top-producing countries
in the database, publishing a total of 289.562 papers and reviews. With 241.863
publications, the Netherlands followed in 14" place. Despite the proximity in
absolute numbers, there are significant differences between the countries when
the results are observed from a relative perspective. For instance, while the
Netherlands has a population of around 17.6 million (CBS, 2021), Brazil has
already exceeded 213 million people (IBGE, 2021). That means the Latin
American country produced 136 publications per 100.000 people, ten times
less than the European counterpart, at 1374 publications.

Another relevant distinction between the scientific production of the two coun-
tries is evident from the analysis of impact indicators. For example, considering
the percentage of publications of each country in the upper 10% percentile of
the citation distribution in the same fields (PP top 10%), Brazil performs below
the average of the database, at 7,7% of the expected 10% value. The observed

This chapter has been submitted for review and it is available as a preprint: Brasil, A. &
Trevisol, J.V. (2023) Research evaluation in Brazil and the Netherlands: a comparative study.
SocArXiv. https://doi.org/10.31235/0sf.io/er9fa.
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impact is significantly higher for the Netherlands, since 17,3% of the country’s
publications are in the top 10% (see Bornmann, 2014).

Differences in impact and relative productivity may suggest that there is a higher
level of efficiency in the Dutch science system, which has attracted the attention
of Brazilian researchers (e.g., Marcovitch et al., 2018; Verhine and de Freitas,
2012), policymakers (e.g., Barbosa, 2020), and major funding organisations
(e.g., CAPES, 2018a; CAPES, 2018b). Based on the views on research gov-
ernance and the role of evaluation presented by Molas-Gallart (2012), Brazil
seeks inspiration from the stable and long-standing Dutch evaluation system,
which has been recognised as a critical factor in the quality assurance of the
country (van Drooge et al., 2013, p. 17).

Although countries may benefit from international experiences to improve their
practises, it is also necessary to carefully reflect on potential learnings. Accord-
ing to Faljoni-Alario et al. (2018, p. 5), Brazil already has one of the most
sophisticated performance-based evaluation systems in the world, an argument
explored in depth by Brasil (2023c). Potential changes should, therefore, con-
sider what has already been achieved. Furthermore, science systems can be
as distinct as the social-economic circumstances, established governance, and
cultural realities of each country. Potential disparities should be considered
before replicating any strategy that has been successful elsewhere. For instance,
the design of the Brazilian science system must account for geographical real-
ities in very particular ways, since the South American country, at 8.5 million
km?, faces challenges that would be more comparable to the whole European
Union — which is about half the size of Brazil, with 4.2 million km? — than to
the Netherlands, 205 times smaller at 41.543 km? (CBS, 2021; IBGE, 2021).

This work investigates the nuances and mechanisms of research evaluation in
Brazil and the Netherlands, guided by two primary research questions: i) How
have the historical trajectories and policy initiatives of each country shaped
their current research evaluation systems? ii) How do the consequences of
each evaluation system influence the behaviours and objectives of researchers
and institutions within their respective contexts? By critically analysing policy
documents, legislation, and existing literature, we aim to compare the architec-
tural frameworks of each country’s science and evaluation systems, exploring
vital components like the interplay between evaluation and funding, and the
repercussions of evaluation outcomes on researcher behaviour. Finally, we con-
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clude by highlighting the inspiring methods and approaches of each evaluation
system, so that those insights could foster a positive evolution in research eval-
uation practises not only for these two nations, but also for countries sharing
analogous experiences.

4.1 Methodology

According to Galleron et al. (2017), different typologies of research evaluation
systems have been proposed over time, but none of the existing frameworks was
applicable to compare multiple national systems. Existing research evaluation
studies exhibit limitations in the typologies used, as they tend to focus on a
narrow selection of countries, disregard discipline-specific evaluation method
adaptations, and emphasise primarily financial impacts or performance-based
funding systems (Ochsner et al., 2018). Taking into account a national research
evaluation system as “the particular combination and organisation of evaluation
practises in place that affect the researchers in doing research in their country
and sets their context of accountability/evaluation” (Ochsner et al., 2019, p. 3),
a working group within the European Network for Research Evaluation in the
Social Sciences and Humanities (ENRESSH) has designed a new framework
alternative to support analyses of systems in Europe and beyond (Ochsner et al.,
2018). This article is derived from that larger research project.

The design of the ENRESSH framework was grounded on existing typologies
such as those proposed by Coryn et al. (2007), Geuna and Martin (2003), and
Hicks (2012). After extensive review by the network’s steering committee, a
synthesis of typologies was the object of two rounds of surveys with ENRESSH
members from 33 different countries, and also of the application of an interme-
diate questionnaire incorporating suggested dimensions (Ochsner et al., 2018).
The resulting framework included three dimensions: institutional evaluation,
national career promotion, and grant evaluation, from which only the first will
be adopted in this study. Regarding the various analytical categories in the
framework, 17 are part of the institutional evaluation: name, level, responsible
entity, legal framework, unit of assessment, time framework, method, SSH speci-
ficity, bibliometric data, scientometric data, language preference, gender issues,
funding link, changes over time, transparency, controversies, and rapporteur’s
perception of influence on researchers’ way of working.

4.1 Methodology
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An analysis of the Brazilian institutional evaluation according to those cate-
gories was already the object of an ENRESSH report produced by Brasil and
Trevisol (2023). This study takes that effort a bit further for Brazil and also
replicates it with an extensive analysis of the practise and regulatory framework
of the Dutch evaluation system. From the investigation of the Strategy Evalu-
ation Protocol (SEP) that is used in the country (VSNU et al., 2020), as well
as its previous iterations and related legislation, the study continues to apply
the 17 aforementioned ENRESSH analytical categories to compare the national
evaluation models in the two countries. However, it seemed necessary to enrich
the adopted framework with two additional categories to account for the par-
ticulars of the selected countries: site visit and accreditation effects. Also, only
for organisational purposes, in this chapter the categories are grouped into four
themes that will be detailed in the following section: organisational framework;
methods and data; evaluation stakes; and transparency and controversies.

For each category in the expanded framework, Brazilian and Dutch experiences
are contrasted, identifying distinctions and similarities recorded in policy docu-
ments and connected legislation (e.g., OCW, 1992; VSNU et al., 2003; VSNU
et al., 2009; VSNU et al., 2016), or emerging from an extensive review of the
literature conducted on national evaluations and evaluation impact, including
works by Capano (2010), Hammarfelt and de Rijcke (2014), Leeuw and Furubo
(2008), Molas-Gallart (2012; 2014), Ochsner et al. (2020), Verhine and de Fre-
itas (2012), and others. The intended result is to find the inspiration sought by
Brazil, while also identifying suitable lessons for the Netherlands.

4.2 Comparing Brazil and the Netherlands

The Dutch and Brazilian evaluation systems developed from distinct concep-
tions of assessment, university autonomy, and governance of higher education,
science, and technology. Regulatory frameworks and improvements have insti-
tutionalised sui generis and unique systems over time, shaping distinct research
cultures that may contribute to the previously mentioned impact differences.

In Brazil, the university system is relatively young. Higher education became
a reality in the country only in the 19" century, with courses offered by a
few small institutes that focus mainly on professional training (Cunha, 2007).
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In these institutions, research was rare, incipient and limited to a few areas
(Favero, 2006; C. B. Martins, 2018). The first universities were founded only
in the early 20™ century, creating a platform for institutionalisation of research
and training of researchers in the country. However, a robust national science
system only started to be shaped through state policy during the 1950s and
1960s. At that time, Brazil invested in building a graduate education system that
has been the house of science in the country (Balbachevsky and Schwartzman,
2010; Brasil, 2020; Cano, 2015; Rothen, 2018). According to C. B. Martins
(2018), this has been an important instrument for the modernisation of higher
education, the installation of academic competencies in the country, and the
institutionalisation of research in universities. Masters and doctorate courses
have changed the shape and dynamics of Brazilian higher education.

Data for 2021 show that there were 2574 active higher education institutions
(HEI) in Brazil. Almost 88% of those were private — mainly focused on offering
professional training — representing nearly 77% of the nearly nine million stu-
dents enroled at the undergraduate level. The situation is different in graduate
education, where around 430 of the country’s HEI offered master or doctoral
courses. While 52% of these were private, the public sector held 84% of the
more than 325.000 students enroled, comprising 192.000 at the master’s level
and 133.000 at the doctoral level (Brasil, 2020; CAPES, 2009; INEP, 2022).

The Dutch higher education system, with roots dating back to the establishment
of Leiden University in 1575, boasts a rich academic tradition that predates even
the formation of the Dutch State (Cohen and Steege, 1982). Over the centuries,
the system has evolved while maintaining a public good perspective grounded
in strong institutional autonomy and has become a diverse and internationally
orientated landscape with 14 research universities (wetenschappelijk onderwijs —
WO) and 43 polytechnic or applied sciences universities (hoger beroepsonderwijs
- HBO), ensuring a comprehensive approach to education and workforce quali-
fication (Rijksoverheid, 2023; UNL, 2022). Institutions are maintained through
public funding and resources from teaching, research, and service provision
(Goedegebuure and Westerheijden, 1991).

At the end of 2022, the Universities of the Netherlands (UNL)! reported that
approximately 350 thousand students were enroled in the country’s research

Former Vereniging van Samenwerkende Nederlandse Universiteiten (VSNU), which was renamed in
2021 to more accurately reflect the unified position of Dutch universities (Cuppen, 2021).
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universities, of which 225 thousand were at the bachelor’s level and the re-
maining at the master’s level (UNL, 2022). For HBO institutions, according to
Vereniging Hogescholen (2023), the number of bachelor students was around
441 thousand and that of the masters was close to 15 thousand.? The num-
ber of PhD candidates reported for 2022 in the country was approximately 37
thousand, all in research universities, since HBO institutions started a project
for professional doctorates only in 2023 (UNL, 2022; Vereniging Hogescholen,
2023). Although the absolute figures for Brazil are considerably higher, the
Dutch numbers are quite impressive in a relative perspective, not only con-
sidering geographical and populational differences, but especially regarding
the relatively small number of higher education institutions in the European
country.

However, a significant distinction that impacts the object of the present study —
the comparison of research evaluation systems — relates to master’s students. In
Brazil, they are an integral part of the science system, with master’s programs
operating almost as short-doctorates all over the country. Their value is sig-
nificant, especially because the distribution of doctoral programs is still quite
asymmetric, as these are primarily located in metropolitan areas, often in the
southeast coastal region. Therefore, when evaluating research, master’s are
included in the analysis (Brasil, 2020).

The same is not true for The Netherlands, as the Dutch higher education sys-
tem underwent significant restructuring following the Bologna Process (Euro-
pean Ministers of Education, 1999). The initiative aimed to create a European
Higher Education Area, promoting international collaboration, and ensuring
degree comparability and quality assurance. The Netherlands swiftly adopted
the European Credit Transfer and Accumulation System (ECTS) and the two-
cycle degree structure, with bachelors of three years (180 ECTS) followed by
a master’s degree (60 to 180 ECTS). Before the Bologna Process, the Dutch
system was composed of an undergraduate level equivalent — comparable to a
bachelor - followed by a doctorate. There was no master’s level at all. Thus,
Dutch master’s programs are considered part of an educational trajectory, not
being the object of research evaluation protocols in the country (NUFFIC, 2023;
VSNU et al., 2020; Westerheijden et al., 2008).

It is relevant to notice that the proportion of masters students in HBO should not be compared to
the ones in WO. As discussed, the missions of the two types of institutions are quite distinct.
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In light of the internationalisation perspective, one of the core ideas of the
Bologna Process was to facilitate student mobility across Europe. For most sig-
natory countries, this entailed offering programs in English to accommodate
international students. The Netherlands emerged as the nation with the highest
availability of English-taught higher education degrees in continental Europe,
one of the reasons why almost 25% of the students enroled in Dutch research
universities are international, with 72% coming from the European Economic
Area (CBS, 2022; Elven, 2023). In stark contrast, the Brazilian education census
of 2021 reveals that only 17.947 international students were attending under-
graduate degrees in the country, representing only 0,2% of the total number
of enrolments (INEP, 2022). The disparate levels of internationalisation in the
higher education systems of the Netherlands and Brazil undoubtedly influence
the production and evaluation of scientific research in both countries.

Taking into account the complexity and significant differences between the
Dutch and Brazilian research and higher education systems, the following sec-
tions will then present the analytical categories proposed by ENRESSH, themat-
ically grouped and with mentioned additions to account for the particulars of
the selected countries.

4.2.1 Organisational framework

Table 4.1.: Organisational comparison of the Brazilian and Dutch evaluation systems

Categories Brazil The Netherlands

Name Quadrennial Evaluation Strategy Evaluation Protocol

Level National Institutional

Responsible entity National agency Institutions

Legal framework Legal ordinances and field-specific =~ Higher Education Act (WHW) en-
documents (both periodically is- forced through the Strategy Evalu-
sued) ation Protocol (SEP)

Unit of assessment Graduate program Research unit

Time framework 4 years (syncronous) 6 years (assyncronous)

Source: Brasil and Trevisol (2023), Scholten et al. (2018), and VSNU et al. (2020).
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In Brazil, research is assessed through graduate education, as these dimensions
became interdependent and complementary from the approval of the Sucupira
Report (CFE, 1965), a document considered the foundation of the country’s
Brazilian National System of Graduate Education (SNPG) (Cury, 2005). The
report created legal and structural conditions for institutionalising research
in conjunction with master’s and doctoral courses — which integrate graduate
programs (PPG) — while also laying the foundation for a national evaluation.
As a consequence of interdependence, there is no specific regulatory framework
that is specific to evaluate research quality at the national level (Brasil, 2020).

In the Brazilian system, the Federal Government plays the role of primary fun-
der and evaluator (Cury, 2005; C. B. Martins, 2018). The country’s evaluation
system has been in continuous operation since the 1970s, led by the Brazilian
Agency for Support and Evaluation of Graduate Education (CAPES), a govern-
ment organisation linked to the country’s Ministry of Education (Sguissardi,
2006). Through CAPES, the Brazilian state designs, implements and evaluates
graduate education policies and performance at the national level, guaranteeing
the operation, stability and quality assurance of the system from a hierarchical
approach (Barroso, 2005; Cury, 2005; Verhine, 2008).

Until the late 1970s, CAPES distributed funding on an individual level, for in-
stance, by assessing proposals from individuals seeking scholarships to attend
master or doctoral courses. With the growth of the system, the task was par-
tially transferred to higher education institutions (HEI). CAPES would assess
graduate programs (PPG), allocate a quota of scholarships, and the PPG would
be responsible for the internal distribution (Ferreira and Moreira, 2002). The
first PPG evaluation took place in 1976 and was held annually until 1984, when
it became biannual. The periodicity changed twice more, becoming triannual
in 1998, and quadrennial in 2014 (Viana, 2018). These changes and other in-
cremental adjustments are introduced primarily as legal ordinances that shape
the evolving regulatory framework. Over the past decades, this regulation has
led to a model of top-down, centralised, and centripetal organisation (Saviani,
2020). As such, the system is known today as the Quadrennial Evaluation,
which is conducted at the national level as an ex post exercise, simultaneously
for all PPG in the country (CAPES, 2014).

According to Capano (2010), evaluation and accountability have been popular
catchwords employed by higher education reformers over the past 25 years.
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From an institutional accountability perspective, HEIs are asked to report their
own performance to external stakeholders, especially the government and the
public, as a way to justify investments and continued support. From the Brazil-
ian perspective, it is evident that the government steers the science system at
a distance using evaluation as the main audit tool. However, the following
paragraphs show that the main stakeholders of the Dutch evaluation are the
institutions and research units themselves.

The Netherlands was one of the first European countries to establish a quality
assessment system for teaching and research (van Drooge et al., 2013; Weert
and Boezerooy, 2007). According to Goedegebuure and Westerheijden (1991),
the Conditional Funding can be considered the first regulatory framework to
establish a formal quality assessment system in the Netherlands, establishing
general guidelines for its organisation. The system was introduced in 1983 with
the objectives of increasing accountability, promoting quality, and improving
university research policy. One of its main decisions was to implement an ex
post evaluation to reallocate the budgets among the universities.

The legal framework in the Netherlands developed over the following years,
but the Higher Education and Research Act (OCW, 1992) was of particular
relevance, since the Ministry of Education, Culture and Science stopped issuing
guidelines and rules referring to the evaluation process. From then on, the
regulatory competencies began to be exercised by associations representing the
institutions that carry out the evaluated activities (van Drooge et al., 2013;
Weert and Boezerooy, 2007).

As part of this new reality, in the 1990s, the structure of the VSNU (currently
UNL) featured “chambers”, each representing a specific discipline in the Dutch
university system. Specialists from various academic ranks filled these cham-
bers, primarily focused on representing Dutch universities and shaping research
assessments in their domains. The assessment results originating from these
chambers were appraised and ratified by the deans of the corresponding fac-
ulties, such as the proposals related to chemistry being reviewed by the deans
of the faculties of natural sciences. This approach ensured that research eval-
uations were handled primarily at the level at which research was actually
conducted, with limited participation of university boards.

A pivotal shift in research assessment practises was introduced in 2003, when a
new evaluation protocol transitioned decision-making from the college of deans
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to the local university boards (VSNU et al., 2003). Since then, the Rector’s Con-
ference — operating under the former VSNU flag — has been chiefly responsible
for shaping academic evaluation protocols, with the collaboration and endorse-
ment of the Netherlands Organisation for Scientific Research (NWO), and the
Royal Netherlands Academy of Arts and Sciences (KNAW). Protocols® are up-
dated every six years (van Drooge, 2021b).

Over the last four decades, eight important regulatory frameworks have been
published in the Netherlands: Conditional Funding; Higher Education and
Research Act; VSNU Quality Assessment of Research - Protocol 1993; VSNU
Quality Assessment of Research — Protocol 1994; VSNU Assessment of Research
Quality - Protocol 1998; Standard Evaluation Protocol (SEP) 2003-2009; Stan-
dard Evaluation Protocol (SEP) 2009-2015; Standard Evaluation Protocol (SEP)
2015-2021 and Strategy Evaluation Protocol (SEP) 2021-2027. The first three
SEP were defined as Standard Evaluation Protocols, and the most recent became
a Strategy Evaluation Protocol, highlighting that the goal is not to evaluate the
research itself, but the unit’s research strategy in light of its own objectives
(van Drooge, 2021b).

The VSNU protocols considered disciplines as units of assessment. From the
SEP 2009-2015, the units became research institutes, research centres, research
groups, multi- and interdisciplinary research centres, etc. These are, in general,
the units of assessment, but institutions have the autonomy to define their
organisation and scope?, considering the following conditions to be evaluated:
(i) be recognised, internally and externally, as a research entity; (ii) have clearly
defined and shared objectives, goals and strategies; (iii) have, at least, the
equivalent of ten full-time researchers in its permanent academic staff, not
counting doctoral and post-doctoral students; (iv) have at least three years of
operation (VSNU et al., 2020, p. 12).

While in Brazil research integrates graduate programs, in the Netherlands the
situation is reversed. Dutch protocols do not establish a separation between
research and graduate education, and there are no specific regulatory frame-
works for the evaluation of the second. Research units usually include PhD

This study focusses on academic evaluation protocols, but specific protocols for applied sciences
universities and non-academic research institutes also exist.

Evaluation mostly focusses on a single unit, but it is possible to assess a discipline at a national or
institutional level, or research developed by a faculty, research centre, or group of research units
that work in a joint and integrated way, as "umbrella" projects (VSNU et al., 2020, p. 15).
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programs, and these are evaluated within the scope of the units. Furthermore,
as discussed, master courses are not considered in this evaluation process.

Unlike Brazil, the state does not act as an evaluator in the Netherlands. The
coordination and execution of the evaluation process is the responsibility of
the institutions and their research units, in a process linked to the principle of
autonomy and institutional planning. In this way, the Dutch evaluation system
is bottom-up and decentralised (van Drooge et al., 2013; VSNU et al., 2020).

Regarding time frameworks, the evaluation cycle in Brazil consists of four years,
in syncronous evaluation exercises. In the country, the whole system is assessed
at the same time, referring to the performance of all units during a fixed four-
year period. In The Netherlands, evaluation cycles consist of six years, but the
evaluation is held asyncronously. This means that a share of the disciplines is
evaluated during each year of the ongoing evaluation window. This approach
puts less pressure on the system and the institutions, also making the evaluation
a continuous effort (CAPES, 2021d; VSNU et al., 2020).

4.2.2 Methods and data

Table 4.2.: Methodological comparison of the Brazilian and Dutch evaluation systems

Categories

Brazil

The Netherlands

Method
Language preference

Bibliometric data

Scientometric data

Benchmarking

Informed peer review
National language

Web of Science/Scopus/Google
Scholar/CRIS

Comprehensive data collection is
conducted yearly from every grad-
uate program (microdata level)

Evaluation is comparative at a na-
tional scale, but within 49 evalua-
tion areas.

Informed peer review
Push to English

Each research unit selects data
sources (and indicators) that bet-
ter support their self-assessment

A custom-made selection of

sources is made by each re-
search unit, according to their

self-assessment approach

Research units wusually decide
whether they want to include a
benchmark and which other units
they would include. In some fields,
national benchmarking is also pos-

sible (e.g., psychology)

Continue...
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Table 4.2 Continued

Categories Brazil The Netherlands

SSH specificity Evaluated field-specifically Department-based evaluation,
with a separate addendum for the
Humanities

Site visit It may be recommended by the as- Integral part of the process,

sessment committees in special cir- mandatory in the current evalua-
cumstances. tion protocol.

Source: Brasil and Trevisol (2023), Scholten et al. (2018), and VSNU et al. (2020).

Both the Brazilian and the Dutch evaluation systems can be characterised as
informed peer review. However, there are significant differences to consider.
For instance, in Brazil, the organisation and modus operandi of the system were
established based on the principle that evaluation should be external, indepen-
dent and carried out by peers, based on official evidence collected and audited
by a centralising agency. CAPES is responsible for the metaevaluation and
macro-efficiency of the SNPG. Quality evaluation, on the other hand, is carried
out entirely by experts in peer review committees organised in 49 evaluation
(or knowledge) areas (CAPES, 2017b; CAPES, 2021d; Viana, 2018).

Regulatory frameworks and evaluation procedures are defined through a com-
plex system of cooperation and dialogue between CAPES, as the agency that
enforces evaluation, and the scientific community (Viana, 2018). Advanced
information systems are used to collect data from all graduate programs in the
country, meaning CAPES does not depend on limited data sets for the evalua-
tion process. For instance, instead of relying on Web of Science or Scopus data
— which have significant coverage variations across disciplines and limitations
regarding non-English output (Brasil, 2021b) — committees can rely on a nearly
complete list of scientific output from PPG. Additionally, the collection is not
restricted to products such as conference and journal papers. It includes patents,
reports, translations, teaching materials, and many other types of output. After
collection, the data are processed and enriched with regional and international
bibliographic data sets, and they are provided to peer review committees as
research intelligence necessary for further qualitative analysis (Siqueira, 2019).

After the committee evaluation, the results are discussed within a council com-
posed of evaluation area coordinators and representatives from CAPES and
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other science & technology organisations in the country, and the final decisions
are expressed through grades (1 to 7), with severe funding and accreditation
consequences. These will be discussed in the next section, but it is relevant to
say that the potential impact of poor results in an evaluation motivates gradu-
ate programs and HEI to provide the highest quality data possible during the
collection process (CAPES, 2021d; Monteiro et al., 2019).

However, while institutions and graduate programs provide the data for anal-
ysis, they do not have a role in the evaluation itself. Self-evaluation has been
proposed as a new practise, as described in Brasil (2022), but the results so far
have little weight in evaluation. That has limited the motivation of some PPG
from institutionalising permanent self-evaluation policies and practises, espe-
cially considering that proper guidelines from evaluators are also lacking. This
absence has been reported to be one of the main gaps in the SNPG (FOPROP,
2018; D. Leite et al., 2020). Still, even a slight push for self-evaluation practises
marks progress from the prior context where no encouragement existed.

Furthermore, the evaluation is comparative at the national level within each
evaluation area. Although that can have negative repercussions, as a diversity of
units with distinct missions and realities are measured with the same rulers, the
committee perspective allows for proper consideration of disciplinary realities,
such as those necessary to value research in the social sciences and humanities
(SSH). These are reflected in area-level criteria and indicators, which are made
publicly available before every evaluation (CAPES, 2020d).

In the Dutch case, evaluation is an internal and participatory practise carried
out based on the identity, objectives, and strategies of each evaluated unit.
The main purpose of evaluation is to improve quality and societal relevance
(Brennan and Shah, 2000; VSNU et al., 2020; Weert and Boezerooy, 2007).

The Dutch system combines internal and external evaluation in complementary
steps. The first is carried out through a self-evaluation process, which is the
backbone of the system, contributing to a predominantly internal, formative,
contextual, and qualitative assessment. Therefore, units are evaluated based on
their mission, goals, and strategies, in a practise of self-knowledge that is not
designed for external control, state regulation, or accountability. Institutions
and units are responsible for the organisation and management of all stages
of the process, in a self-management practise (van Drooge et al., 2013; VSNU
et al., 2020).
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Protocols define general evaluation objectives at the national level, but criteria
are not rigid, standardised, or mandatory for all institutions in the country, as
they have the autonomy to reorganise them according to the characteristics of
each evaluated unit. From the bibliometric and scientometric perspectives, the
self-assessment approach allows each unit to present a custom-made selection
of relevant qualitative and quantitative indicators that serve as evidence to
support the self-assessment narrative. As units define their own strategies and
propose indicators to support the narratives presented, the specificity of SSH is
always easy to address, and protocols even have a separate addendum for the
humanities (van Drooge, 2021b; VSNU et al., 2020).

From the above, it becomes obvious that the purpose of the Dutch evaluation is
not to establish rankings or a systemic benchmark. In general, the evaluation
results do not allow comparisons between units, as the criteria are not homoge-
neous and do not generate standardised results for the entire system. However,
some disciplines can be considered partial exceptions. In the case of Psychol-
ogy, for instance, many of the research units throughout The Netherlands have
opted for a joint evaluation exercise, according to the decision of their univer-
sity boards. For those that joined, there is a relevant level of comparability, but
not all universities in the country have done so.

Despite the flexibility in evidence and comparisons, there is a push toward
English in the Dutch evaluation process and the considered outputs. This can be
partially explained by the already discussed high levels of internationalisation
of research in the country and is reflected in the language used in the SEP: it is
only produced in English, with no Dutch version available (VSNU et al., 2020).

Returning to the flow of the Dutch evaluation, the second step consists of the
assessment by an international, impartial, and independent assessment com-
mittee. The committee analyses the self-assessment report and meets with the
unit representatives during a site visit. The self-evaluation report and the site
visit are the basis upon which the committee formulates its assessment. Each
unit has the opportunity to propose members of the assessment committee to
the university board that formally appoints the committee (VSNU et al., 2020).

The site visit is an important and mandatory stage in the evaluation process,
as the external evaluation committee has the opportunity to (i) evaluate the
research infrastructure; (ii) meet the researchers and members of the unit; (iii)
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hold meetings and interviews with management, researchers, staff, PhD candi-
dates, and stakeholders, and (iv) request additional information and documents
(VSNU et al., 2020, pp. 13, 21 and 42). At the end of the visit, the external
committee presents the main conclusions, insights, and recommendations, of-
fering elements for the continuous improvement of the unit. After this phase,
the self-assessment report is made public, together with the committee report
and a position document, in which the unit has the possibility to reflect, agree,
and even disagree with the committee’s views.

In the Brazilian case, site visits were implemented in the early 1980s, but
could not be established as mandatory components of the evaluation. While
in the Dutch system, visits are organised and funded by the evaluated unit, in
Brazil, all costs and logistics are under CAPES purview. Currently, in the scope
of periodic evaluations, site visits are mostly carried out by recommendation
of committees, often for PPG strugling with performance. During the grade
discussions within CAPES’ council, it is also possible to request visits, especially
when more information is required to reach an agreement of the evaluation
results. Visits are also organised in the case of particular CAPES policies, for
instance, when a PPG performance does not improve after being considered
“regular” in three subsequent evaluation cycles (Viana, 2018).

4.2.3 Evaluation stakes

Table 4.3.: Stakes of the Brazilian and Dutch evaluation systems

Categories Brazil The Netherlands

Evaluation type Performance-based Formative

Accreditation effects Results determine if accredita- Results do not impact accredi-
tion of graduate program is re-  tation
newed

Funding link Strong Weak

Rapporteur’s perception of
influence on researchers’ Strong Weak
way of working

Source: Brasil and Trevisol (2023), Scholten et al. (2018), and VSNU et al. (2020).
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Some of the main objectives of the Brazilian Quadrennial Evaluation, accord-
ing to its current regulation, are: (i) understanding the current panorama of
Brazilian graduate education in a given evaluation cycle; (ii) assessing the
performance of graduate programs; (iii) quality assurance; (iv) evaluating the
training of masters and doctors; (v) analysing the intellectual production of PPG
and its social, economic, and cultural impact; (vi) contributing to the evolution
and improvement of Brazilian graduate education (CAPES, 2021d).

Although not listed, a well-known additional objective is central to the design of
the system, which is the establishment of comparative rankings between PPGs,
which impact status, reputation, funding, and continuity (Sobrinho, 2003; Ver-
hine, 2008; Verhine and de Freitas, 2012). Part of that goal is achieved by
attributing grades to graduate programs, using a seven-level scale. Grades 1
and 2 are considered insufficient, leading to the closure of the program (after a
grace period to allow enroled students the chance to graduate). Grades above
that threshold — from 3 (regular) to 7 (excellence) — guarantee the renewal of
the PPG accreditation for the subsequent four-year cycle. Besides the accred-
itation value, grades allow comparisons between PPG and institutions, being
also used to calculate scholarship quota and funding allocation, and to restrict
access to select funding streams (Brasil, 2020; CAPES, 2021d).

Another relevant issue is that CAPES not only runs the evaluation system, but
also plays a significant role in regulating the SNPG while being the leading
funding agency in the country. The combination of tasks and the strong links
between the evaluation results, funding, and the very continued existence of
a PPG lead to a high-stakes evaluation model, predominantly normative, stan-
dardised, and performance-based. Geuna and Martin (2003, p. 296) state that
“a performance-based funding system, because it encourages competition, may
also encourage a shift towards the ‘homogenisation’ of research, discouraging
experiments with new approaches, and rewarding ‘safe’ research, irrespective
of its benefits to society”. That is the reality in Brazil, where the strong conse-
quences of the evaluation lead to a reliance on quantitative methods, despite
the ever present participation of peer review committees in the process.

As many evaluation metrics consider the number of faculty members as a de-
nominator, individual researchers are also expected to contribute positively to
the numerators. This includes the number of articles published in qualified jour-
nals, supervised students, taught classes, and more. As a consequence, research
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unit metrics become part of the faculty hiring and firing process and the very
concept of a researcher’s worth, undoubtly influencing their way of working.

The Netherlands experiences a different reality. According to the Strategy Eval-
uation Protocol (VSNU et al., 2020, p. 6), “the main goal of the SEP is to
maintain and improve the quality and societal relevance of research, as well as
to facilitate a continuous dialogue on research quality, societal relevance, and
viability in the context of research quality assurance”. From this, the evaluation
is contextual and essentially formative, being carried out by the institutions
themselves with the purpose of analysing the results, identifying strengths and
weaknesses, and defining the changes and improvements for the future (van
Drooge, 2021a; van Drooge, 2021b; VSNU et al., 2020).

In keeping with the principles above, the current evaluation model does not
assign scores to the assessed units. However, this is a recent development. The
evaluation protocols active between 1994 and 2015 adopted a five-tier scale, de-
noted 5-1. The nomenclature ascribed to each score varied per evaluation cycle,
with the highest number signifying excellence and the lowest reflecting poor or
unsatisfactory performance (van Drooge et al., 2013). In the subsequent proto-
col (2015-2021), the scale was revised and reversed, leading to four categories:
world leading/excellent (1); very good (2); good (3); unsatisfactory (4) (VSNU
et al., 2016). The most intriguing aspect compared to Brazil is that the Dutch
model attributed scores independently for each criterion. In the protocols up to
2015, they were quality, productivity, relevance, and viability. In the 2015-2021
SEP, they became research quality, societal relevance, and viability. Although
the average score was also a result of the evaluation, the individual score for
each dimension was an integral part of the observable results.

Furthermore, the Dutch evaluation process aims to preserve and strengthen
the values and purposes of academic activity, especially autonomy, academic
freedom, scientific quality, societal relevance, transparency, and participation of
the academic community (van Drooge, 2021a; van Drooge et al., 2013; VSNU
et al., 2020). Although universities and the research system are mainly financed
with public resources, the country has not implemented a performance-based
university research funding system as described by Hicks (2012) and Ochsner
et al. (2018), so there is a clear separation between evaluation and funding
(van Drooge et al., 2013; VSNU et al., 2020). In this sense, the results of a unit
in the evaluation are not linked to its accreditation.

4.2 Comparing Brazil and the Netherlands
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In the Netherlands, evaluation is not seen as an instrument of external con-
trol, state regulation, or accountability. Funding institutions may help guide
evaluation, such as with NWQO’s involvement in the SEP design, but HEI are
empowered to conduct their evaluations and determine what to do with the
results. This means that the protocols do not define rules and guidelines on
the consequences of evaluation and no national institution is responsible for
defining or applying sanctions, rewards, and incentives. That is a prerogative of
each HEI, following their internal policies. Therefore, the assessment is not reg-
ulatory or aims to establish classifications and create indicators of comparability
among units. Evaluation respects differences and specificities, and instead of
standardising and homogenising the system, it preserves diversity and promotes
differentiation (van Drooge et al., 2013; VSNU et al., 2020).

As for the influence of the national evaluation system on researchers’ behaviour,
our analysis is that very little direct influence can be seen in the Netherlands.
However, the academic system in the country is strongly influenced by the con-
stant search for funding streams, permanent or tenured positions, and external
project resources. In this sense, the pressure imposed by the national evaluation
of Brazil on researchers is seen for other reasons, which are mostly absent in
the Latin American country, as previously explored by Brasil (2020).

4.2.4 Transparency and controversies

Table 4.4.: Stability of the Brazilian and Dutch evaluation systems

Categories Brazil The Netherlands
Changes over time Fluctuates Few
Transparency Strong Weak
Controversies Fluctuates Few

Source: Brasil and Trevisol (2023), Scholten et al. (2018), and VSNU et al. (2020).

Since the 1970s, evaluation has played a strategic role within the Brazilian
System of Research and Graduate Education (SNPG). After nearly five decades
of continuous operation, the evaluation system has earned the recognition
of the academic community for its importance, reliability, and strategic role
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(Balbachevsky, 2005; C. B. Martins, 2018; Saviani, 2020; Verhine and Dantas,
2009). An open letter from the Brazilian Society for the Advancement of Science
(SBPC) and the Brazilian Academy of Sciences (ABC) supports the system in
place, stating that CAPES evaluation was the main protagonist in strengthening
the Brazilian graduate system, decisively contributing to the growth and quality
improvement of the country’s science in all areas of knowledge. Without the
evaluation system, Brazil does not have evidence to guide future decisions for
the further development of the SNPG (Davidovich and Ribeiro, 2021).

As evaluation is periodic in Brazil, every new cycle traditionally includes ad-
vances in processes, methods, and data. However, change leads to new prob-
lems or to the recognition of persisting flaws in need of evolution. Advancement
plans are usually created after every evaluation, being the result of collabora-
tion between CAPES, evaluation area committees, and the scientific community.
These plans often consist of incremental evolution measures, but some major
changes may occur each few cycles. For instance, in 1998 CAPES implemented
the Qualis journal classification system, which significantly shaped the evalua-
tion over the following decades (Brasil, 2023a). However, the need for improve-
ment does not affect the legitimacy of the evaluation process as a whole or its
recognition by both the evaluators and those evaluated regarding the modus
operandi and the consequences of the process.

The situation in the Netherlands is only slightly different, as evaluation proto-
cols are also reviewed at every cycle, which is six years instead of four years
in Brazil. Reviews aim to improve regulatory frameworks and establish new
guidelines for the next cycle. Although dimensions and evaluation criteria have
been adapted over the decades, the system is considerably stable, and changes
introduced over time were incremental. In this sense, there are clear lines of
continuity between regulatory frameworks.

As an example of these changes, the SEP 2009-2015 revised the concept of
"relevance", which became "societal relevance". In addition to scientific impact,
the evaluation should consider contributions from research to the development
of other areas such as economy, innovation, culture, public management, etc.
(van Drooge et al., 2013; VSNU et al., 2009). Similarly, the SEP 2015-2021
reduced the number of analysis dimensions from four to three, excluding "pro-
ductivity" from the list. Since the change, the evaluation has begun to take into
account three dimensions: quality, societal relevance, and viability (VSNU et al.,

4.2 Comparing Brazil and the Netherlands
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2016). In addition to this, the SEP 2021-2027 has abolished the use of impact
factors and considerably limited the use of the h-index as possible measures
for evaluation (VSNU et al., 2020). All these changes have derived from the
influence of significant international movements towards responsible evalua-
tion, in part represented by DORA, the San Francisco Declaration on Research
Assessment (ASCB, 2012), and the Leiden Manifesto for research metrics (Hicks
et al., 2015).

Regarding transparency, in an open letter to the CAPES leadership, the presi-
dent of SBPC, Renato Janine Ribeiro (2022a), states that “CAPES Quadrennial
Evaluation seeks the greatest possible transparency in the definition and expo-
sure of the criteria used, as well as in the disclosure of the data on which the
criteria are applied. Mechanisms such as area documents, Qualis, the Sucu-
pira Platform, and the Lattes Platform were major steps in the search for this
transparency”. The letter praised transparency in the face of controversy, which
would linger over evaluation and science policy during the 2019-2022 period.

Brazil emerged from decades of mostly uncontroversial evaluation to face a
difficult period after the 2017 Quadrennial Evaluation. Until then, most contro-
versies were localised, focused on methods, and raised by PPG unhappy with the
results, especially those that were closed as a consequence of low grades. After
2018, following a significant effort by CAPES and the scientific community to
improve the evaluation for the 2017-2020 period, a series of developments kept
the system in check, leading even to the legal suspension of the quadrennial
evaluation, originally planned for 2021.

The suspension came from the initiative of the Federal Justice system (2021),
which questioned the evaluation process, adding to many controversial episodes
never before seen in the Brazilian science system, including successive cuts in
the number of grants and scholarships, particularly in the social sciences, hu-
manities, and basic sciences (Saldafia, 2020); budget cuts that led CAPES to
delay payments to thousands of scholarship holders (Saldafia, 2021a); and
definitive suspension of funding for the 101 National Institutes of Science, Tech-
nology and Innovation (INCT) in the country (Holanda, 2021).

Furthermore, dozens of scientific societies throughout the country protested
the appointment of new leadership to CAPES (SBPC, 2021b), and more than
100 members of peer review committees, including the coordination of several
evaluation areas, resigned between 2021 and 2022 (Machado, 2022). In their
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resignation letter, the 29 members of the chemistry committee state that the
success of the country’s graduate system comes from its approach as a state pol-
icy rather than as a government policy. However, they justified their departure,
in part, by the fact that this claim was no longer true (Monteiro et al., 2021).

The Quadrennial Evaluation of 2017 was marked by transparency. A dedicated
website was created to cover the evaluation while it was being conducted and
even included the data sets that the evaluation committees would use to guide
their work (CAPES, 2017a). The underlying data in question had been collected
by advanced current research information systems (CRIS), with transparent
methods and auditable processes to support the evaluation. The results, as well
as the analytical processes behind them, were available beforehand, allowing
those evaluated to verify not only their own data, but the entire system, going
even beyond what is proposed by the related principles of the Leiden Manifesto
(Hicks et al., 2015). The Qualis classification of journals, which is significant in
the evaluation results, was also published before the evaluation started.

The Quadrennial Evaluation of 2021, held after a year of legal delays, lost some
of that transparency. The dedicated website was shut down and the evaluation
section on the CAPES website did not include the data sets for the evaluation
to come (CAPES, 2021b), although some of the information could be found in
the public interface of the Sucupira Platform (CAPES, 2021c). The 2017-2020
Qualis classification with its adopted methodology were not released until after
the evaluation results were published (CAPES, 2023c).

Although controversies dominated the Brazilian evaluation in the past few years,
The Netherlands had few problems in that area. While low-stakes evaluation
may be a mandatory and formative part of the national science system, it has
limited impact on research units. The lack of direct consequences for funding,
accreditation, and other relevant aspects places much less pressure on evalu-
ation. Furthermore, the modifications in the most recent evaluation protocol
align with national movements on reward and recognition in science, which
have been expressed in initiatives such as the one described in the position
paper “Room for everyone’s talent” (VSNU et al., 2019). In that sense, leaving
the use of indicators such as the impact factor and the h-index behind may raise
opposing voices, especially among those who had to build their careers under
the publish or perish threat. However, universities continue to move toward a
more multidimensional approach to institutional and individual evaluations.

4.2 Comparing Brazil and the Netherlands
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Finally, returning to the transparency front, that is an issue in which The Nether-
lands has not yet achieved a representative level in its processes. As the eval-
uation is decentralised, there is no central information source to support the
research units in their evaluation, and only the self-assessment report (with
select appendices) should be made public on the higher education institutions’
websites. Finding and collecting them is a difficult, if not impossible, task that
makes it unlikely that an overview of the quality of research in the country can
be drawn from the evaluation. Furthermore, it is not possible to know which
institutions have implemented measures to remedy the deficiencies identified
by the external committee (van Drooge et al., 2013).

4.3 Conclusions

In this investigation, we have closely examined and compared research evalua-
tion systems in Brazil and the Netherlands, focussing on their main objectives,
methodologies, and the consequences of the evaluation results. This study was
partially motivated by Brazil’s search for inspiration in international models to
help improve its own. Among these models is the Dutch system, known for its
long-standing stability and the significant role it has played in the development
of the country’s science system.

The Brazilian evaluation, led by CAPES, is primarily performance-based, which
influences the researchers’ way of working and limits the evaluation design that
can be implemented (Hicks, 2012). In Brazil, the high-stakes model affects
more than funding; it also refers to the accreditation of assessed units, which
may be revoked in cases of sub-par performance. Trust remains a relevant
issue, and evaluation is perceived as an audit procedure, leading to a focus on
quantitative methods and performance indicators (Rafols et al., 2016). This
may encourage research homogenisation and discourage experimentation with
innovative approaches (Geuna and Martin, 2003).

In contrast, the Dutch evaluation system, guided by the Strategy Evaluation
Protocol (SEP), is formative and low stakes, aiming to maintain and improve
research quality and societal relevance while empowering higher education
institutions (HEIs) to carry out their evaluations and determine how to use
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the results. This means that the Dutch formative evaluation, based on self-
assessment practises that allow for a more contextualised and multidimensional
evaluation that promotes diversity and differentiation, would face significant
challenges in Brazil without a reorientation of the assessment objectives.

The main takeaway from examining these distinct evaluation systems is that
their primary characteristics are firmly rooted in the core decisions underlying
each of them, which may have been shaped by historical trajectories, geograph-
ical challenges, and policy initiatives that have influenced the evolution of
science, research, and graduate education in each country. The result is that
no analytical category presented in this comparative study can be interpreted
in isolation, as each of them has dependencies and consequences, creating an
interconnected mesh that cannot simply be unmade. Therefore, while some
inspiration could be drawn from the positive experiences of each country, no
part of these evaluation systems can be seamlessly transposed into the other,
even with adaptations in mind.

However, that does not mean that lessons can not be learnt from each other.
Despite recent controversies and legal issues that have somewhat affected the
transparency of the Brazilian evaluation, the country’s high-stakes system has
led to several positive developments regarding advanced current research infor-
mation systems, open science, valorisation of nonbibliographic research output,
and more. Some of these experiences may be helpful in inspiring the Dutch in
the development of tools and strategies to further incorporate multidimensional
assessment strategies into its evaluation system. Similarly, Brazil can look for
inspiration in the Dutch self-assessment protocols, which matured over the past
decades and that can help the country improve its approach to institutional
governance and autonomy.

In conclusion, this comparative analysis of the Brazilian and Dutch research
evaluation systems reveals the intricacies and challenges of tailoring evaluation
mechanisms to suit the unique contexts of each country. Although the study
emphasises that it is not feasible to simply copy and paste solutions from one
system into another, identifying strengths and potential areas for improvement
in each system can help inform and inspire the ongoing evolution of research
evaluation strategies. Such advances in research evaluation will ultimately
contribute toward developing more robust, flexible, and context-sensitive evalu-
ation systems that support scientific excellence, innovation, and societal impact.

4.3 Conclusions
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The impact of graduate
education on academic
publishing

Our graduate education system is a source of
national pride, a model that has been recognised
throughout the world.

— Helena Nader

During his first year in office, Brazilian president Jair Bolsonaro (2019-2022)
wrongly stated that few of the country’s universities conducted research and
that most of those engaged in science were private institutions. The nation’s aca-
demic community responded immediately. For instance, the Brazilian Academy
of Sciences (ABC) stated that it was of utmost importance to provide the presi-
dent with correct information about the country’s science system, highlighting
findings from Clarivate Analytics (2019) that showed that more than 95% of
Brazilian scientific production comes from public universities (Moura, 2019).

In the debate that followed, various actors in the Brazilian science system con-
tributed with relevant information to better inform politicians and avoid mis-
guided policy design, reporting that: (i) the country had more than 400 higher
education institutions (HEI) engaged in research; (ii) the 30 universities that
published the most in Brazil were public; (iii) predominantly public graduate
education played a significant role in the country’s research, with 93.167 new

This chapter has been published as: Brasil, A. (2023). The impact of graduate education on
academic publishing: A comparative analysis from a Brazilian perspective. In Proceedings of the
19" International Conference on Scientometrics & Informetrics. Bloomington, Indiana: University of
Indiana.
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researchers graduating in that year: 24.290 PhD and 77.795 masters (Brasil,
2020; CAPES, 2021e; CGEE, 2019; Moura, 2019; SBPC and ABC, 2020b).

Much of the information publicised at that time was grounded in evidence, and
the numbers helped support the correct narrative on the reality of the science
of the country. However, recurring statements on the substantial contribution
of graduate education to scientific production were largely accepted, but rarely
supported. For example, in a seminar organised by ABC and the Brazilian Soci-
ety for the Advancement of Science (SBPC), it was reported that approximately
95% of Science & Technology research in the country is carried out within its
graduate programs (PPG), which are composed of master’s and doctoral courses
(SBPC and ABC, 2020b).

Extensive research on the literature and official data provided by the Brazilian
Agency for Support and Evaluation of Graduate Education (CAPES) revealed
that there are no concrete data to support these claims. Therefore, departing
from the hypothesis that such empirically accepted claims properly reflect the
reality of the Brazilian system, this study was carried out to verify, through
a bibliometric analysis, the extent of the role of graduate education in the
Brazilian science system. A comparative exploration of international practises
was also carried out to verify how different the Brazilian graduate experience
is from that of other countries.

5.1 Additional Background

As reported by Herculano-Houzel (2013), the “scientist” profession does not ex-
ist legally in Brazil. Legislation to regulate the profession was proposed in 2015
in the national parliament, arguing that the country’s science would not reach
its potential impact since it relied on professors who teach as a main activity
and research in spare time, or by masters, PhD and postdoctoral students who
are not paid or who are awarded a scholarship with a value that is incompatible
with their level of education or the expected work regime (Tendrio, 2015).

Despite the parliament initiative, science was not regulated as a profession
in Brazil. Not only did the proposed law not receive enough public support
to advance in the legislative process, but it also faced what appeared to be
unexpected opposition. In a public hearing at the parliament, representatives
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from HEI and scientific societies, such as SBPC and ABC, expressed concerns
that regulating the profession could lead to serious negative consequences. The
main fear is that strict labour regulations could lead to bureaucratization of
the activity, affecting the training of highly qualified human resources. On the
occasion, the SBPC’s president also highlighted the graduate model as a source
of national pride, being one of the most prominent determinants of growing
scientific production in the country. Once again, the role of graduate education
was central to the discussion (Monteiro, 2015; Tendrio, 2015).

The mid-20th century design of the Brazilian National System of Research
and Graduate Education (SNPG) has been comprehensively described by Brasil
(2020), who reported how the country’s science system was the object of public
policy linking research and education in nearly inseparable ways. One of the
direct consequences of this fact has been reflected in the work of Balbachevsky
and Schwartzman (2010). Inspired by Burton R. Clark (1993) “The research
foundations of graduate education”, the authors discussed the Brazilian case
with an alternative title: “The graduate foundations of research in Brazil”. The
name change was intentional, as it reveals how the Brazilian account differs
from most, if not all, other experiences worldwide.

However, is the historical design of the SNPG and its empirical perception by
academics reflected in the scholarly publication practises in the country? This
research in progress aims to find bibliometric answers to that question.

5.2 Methods and Data

The first approach adopted to verify the contribution that graduate education
in Brazil makes to the overall scientific output of the country was to match
publications from the Web of Science with the reported output from Brazilian
graduate programs. For this, the CWTS internal version of the WoS Core Col-
lection (Clarivate Analytics, 2022) was used, as the Centre for Science and
Technology Studies makes significant investments to enrich the data set with
improved affiliation data, which makes a more robust country identification of
authorships possible.

For the Brazilian data set, the country conducts a high-stakes national evalu-
ation through a government agency, CAPES. The agency implemented a data

5.2 Methods and Data
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collection system to support its evaluation process, and the resulting data set
is robust and reliable due to the impact evaluation has on funding and the
renewal of accreditation of PPG; it is in their interest to provide accurate and
comprehensive information (Brasil, 2020). At the time of this research, the
most recent microdata available from CAPES included publications up to 2018,
so that year was selected for the matching process.

With the WoS and CAPES datasets available, all publications from 2018 with
at least one author of Brazilian affiliation were extracted from the first and
matched to the second. The process was based on an algorithm described
in detail in a previous study, considering DOI, author names, titles, ISSN of
the journal, volumes, issues, and page numbers (Brasil, 2021b). The matched
publications were then analysed according to a broad area classification adopted
by CAPES and detailed by Brasil (2022).

Although the first approach identified the percentage of WoS-indexed papers
reported as graduate program output in Brazil, a second approach investigated
the rate publications from different countries in relation to their PhD graduates
per year. The CWTS in-house version of WoS was used once again, and data
on PhD graduates per country were collected from Eurostat (2022) and OECD
(2021), complemented with information from CAPES (2021e), the Ministry
of Education: People’s Republic of China (2022), and the US Census Bureau
(2020). Due to the range of data available on PhD graduates per country,
this analysis was conducted for the period 2013-2020. A limitation of this
approach is that master’s courses contribute significantly to the development of
the Brazilian science system (Brasil, 2020), but the number of graduates at this
level was not considered in the analysis, as there is a lot of heterogeneity in the
modality between countries, especially since the changes in Europe sparked by
the Bologna Declaration (European Ministers of Education, 1999).

5.3 Results and Discussion

The Web of Science indexes 53.604 articles and reviews published in 2018
by authors with Brazilian affiliation. When these individual publications are
matched to the country’s database of graduate programs’ scholarly output,
40.634 records coincide. That means that more than 75% of the Brazilian
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publications indexed by WoS in that year are reported by PPG as results of
their research. That is a significant share of the indexed output, which is po-
tentially even higher, as CAPES records sometimes lack detailed information on
publications (e.g., DOI, ISSN, journal issue).

Considering that Brasil (2021b) showed that coverage of Brazilian academic
publishing in the Web of Science is unbalanced between different research
areas, an additional analysis of the publications was performed comparing WoS
papers according to the major classification of the Organisation for Economic Co-
operation and Development (OECD) with the broad area classification system
adopted by CAPES for the country’s graduate programs.

Figure 5.1 displays the results of this analysis, using fractional counting on
both sides of the visualisation. For the OECD classification, this means that the
weight recorded in WoS was considered in the distribution seen on the left of the
figure. For the right side, authorships from different PPG were also considered
(e.g., a publication coauthored by an author from a multidisciplinary program
with another from an engineering one has been counted as 0,5 for each broad
group).

OECD Major (WoS) Broad Groups (CAPES)

Exactiand|EarthiSciences/ 7102

176280 Engineering/AndiTechnology

and:Sol

A MERIES
——

ces ——

Figure 5.1.: Articles of Brazilian authors in WoS matched to PPG in the country, orga-
nized by CAPES broad group classification (2018).
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The Figure 5.1 distribution of publications according to OECD’s major classifi-
cation aligns with the findings of Brasil (2021b), showing that the coverage of
Brazilian output in WoS is high in the natural and life sciences, but below aver-
age in the social sciences and humanities (SSH). The results also reinforce the
findings in Brasil (2023b), which shows that the classification system adopted
in the country needs to be reviewed, as many graduate programs appear to
conduct research in areas not aligned with the local classification.

Taking into account the 12.971 publications without a match in Figure 5.1, a dis-
proportionate distribution according to the OECD classification could indicate
that scientific publishing occurs outside of academia. For instance, if numerous
papers come from engineering and technology, that could include publications
from industry authors. However, the distribution seems proportional in all ar-
eas, so two further steps are planned for future analysis: an improvement of the
matching algorithms, and a sample analysis of the unmatched ones to identify
additional authorship sources (e.g., from within universities but originating
from outside graduate programs).

Complementing the perspective of the matching analysis, Figure 5.2 shows the
average publication rate per country in relation to the number of PhDs they
graduate each year, from 2013 to 2020. The interactive visualisation available
at https://tabsoft.co/3i6XJES can be filtered to display the results per year, so
any fluctuations can be observed.

Figure 5.2 reveals that most countries have a rate of 0,1 to 0,2 graduating PhDs
per publication. For instance, the USA had a per-year average of around 430k
papers indexed by WoS, and of 55k graduated PhDs. The respective numbers
for China are 360.000 and 58.000; for the UK they are 130.000 and 27.000;
and for the Netherlands they are 43.000 and 4600. These and most countries
included publish four to ten articles per PhD graduating each year.

However, the situation in Brazil is substantially different. As can be seen, the
rate for the country is above 0,4, with an average number of 49.000 indexed
papers and around 20.000 new PhDs graduating every year. Figure 5.2 also
shows that Mexico and Russia have an even higher rate of graduates per publi-
cation, reaching nearly 0,8 in the Russian case (38.000 publications for 28.000
graduates). The graduate systems of both countries are already being studied to
understand their dynamics, and the results will be reported in the final version
of this study.
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In the case of Brazil, the analysis may suggest that graduate education has
indeed a larger role in the national science system than what can be seen in most
countries, supporting the empirical perception of Brazilian academics. However,
the indication is still far from being considered a solid conclusion. Low levels of
English literacy may make publishing in WoS harder for Brazilians, explaining
partially the results. However, that same effect would probably be visible for
some of the other Global South countries listed, which does not seem to be the
case. The same reasoning could be used in regard to other challenges to publish
in the WoS core collection, or regarding practices to publish in journals indexed
by local databases such as SciELO.

5.4 Conclusion and next steps

This research in progress aims to produce evidence around a recurring argument
of Brazilian academics who state that the country’s graduate education can be
considered the main or even the single pillar of the country’s science system.
A first analysis of legislation, policy documents, and related literature shows
that the Brazilian research system was designed around a broader graduate
education. That perception seems to be contrary to how graduate systems have
been implemented around the world, where they are often one dimension of
a broader research system. As an ongoing part of this study, a comprehensive
literature analysis is being performed for a comparative perspective, including
additional records from the Brazilian case, but also covering other countries
such as China, Germany, Japan, Mexico, The Netherlands, South Africa, UK,
USA (Bawa, 2008; Becher, 1993; Ben-David and Zloczower, 2009; Deem and
Dowle, 2020; Gaughan and Robin, 2004; Gellert, 1993; Kobzar and Roshchin,
2020; Kyvik and Tvede, 2010; Lim et al., 2020; Nerad, 2008; Schwartzman
et al., 2015; Westerheijden et al., 2008).

Regarding the bibliometric analyses, a first exploration has revealed that at
least 75% of all WoS-indexed output from authors of Brazilian affiliation are
reported as PPG research output. It was noticed that there appears to be no sign
of research areas that register numerous contributions from authors outside of
academia. The initial analysis was performed with 2018 data, but as algorithms
are refined and more recent data become available, it will be possible to expand
the full study data set over a four-year period (2017-2020).
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Using data from the Web of Science and multiple international sources on PhD
graduates per country, it was also possible to identify that Brazil has a high rate
of graduates per publication, which may reinforce the idea that graduate educa-
tion plays a central role, above world average, in Brazilian science. Preliminary
results may indicate there is truth behind de claims, but further investigation is
necessary, including the analysis of additional databases with broader coverage
of Brazilian output (e.g., Scopus or Dimensions), addition of more Global South
countries that may face similar challenges to publish in international journals,
and also including master’s students in the comparisons, as they are also a
driving force in Brazilian graduate education.
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Part III

Strenghts and weaknesses in
Brazilian evaluation






Rethinking a national
classification of research and
graduate education

After many centuries of constructive but yet
inconclusive search for a perfect classification
scheme, the only sensible approach to the question
appears to be the pragmatic one: what is the
optimal scheme for a given practical purpose?

— Wolfgang Glanzel & Andras Schubert

The Brazilian science system exists primarily within graduate programs (PPG),
composed of master’s and doctoral levels. This design was not an accident,
but a consequence of a science system that did not develop spontaneously; it
was the object of public policy that prioritised the link between research and
education. Most of that effort took place from the 1950s, initially by shaping
the system and then towards its expansion (Balbachevsky and Schwartzman,
2010; Brasil, 2020). One of the key strategies adopted was to implement a
scholarship system to allow Brazilians to pursue degrees abroad, with the aim
of building critical mass to materialise the country’s graduate education(CNPG,
1974; Gouvéa, 2012).

In the early 1970s, the number of scholarship holders from the leading agency
in charge of funding the research and graduate system in the country, CAPES,

This chapter has been published in English, Spanish and Portuguese, and it is available at:
Brasil, A. (2022). Rethinking a national classification of research and graduate education. Profe-
sional de la informacion, 32(2), e320224. https://doi.org/10.3145/epi.2023.mar.24
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was significantly small. The agency’s grant report from 1971 revealed that
only 1831 scholarships were awarded for graduate students in the country,
and an additional 134 were granted to study abroad. Because of the manage-
able numbers, scholarships were handled mainly by a deliberative council that
would analyse candidates in the face of the available funding. According to
Darcy Closs, CAPES’ executive director from 1974 to 1979, this process was
particularly challenging, as many national figures would pressure the council
to award grants to proteges (Castro and Soares, 1983; Cérdova, 2001; Ferreira
and Moreira, 2002).

To avoid lobbying, CAPES sought inspiration from the peer review experience
of accreditation agencies in the United States. The first effort in Brazil, still
in 1974, consisted of the installation of a single peer review committee with a
small group of experts from broad areas such as engineering and social sciences.
Academic merit would guide decisions on scholarship distribution, and the list
of awardees would be submitted to the minister of education for endorsement.
The task at hand was beyond the certification of the results, as the real challenge
was neutralising the complaints of influential people who had their requests
denied. Reports on the initiative of the advisory committee acknowledge that
positive results were only possible due to the performance of the minister in
protecting the newly established merit system (Ferreira and Moreira, 2002).

However, the single committee would not be able to keep up with the number
of scholarships granted every year, which grew more than 400% in less than a
decade (Castro and Soares, 1983). Therefore, two significant changes were im-
plemented: (i) The evaluation evolved to an institutional model, where CAPES
would assess graduate programs instead of individual candidates, granting a
quota of scholarships to the programs based on performance. Then, the PPG
would distribute the scholarships based on internal criteria; (ii) The original
advisory committee was transformed into a series of disciplinary committees,
which multiplied according to the growth of graduate programs and consequent
increase in demand (Cérdova, 2001; Ferreira and Moreira, 2002).

According to the most recent official reports, in early 2021, there were 4691
graduate programs active in Brazil, and CAPES granted around 95.000 scholar-
ships for master’s and doctoral courses in the country and 4500 for study and
research abroad. The distribution of these scholarships is still heavily based
on the evaluation performance of graduate programs, with a system organ-
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ised around 49 evaluation areas, developed from the original disciplinary peer
review committees (CAPES, 2020e; CAPES, 2021e).

This study looks at the current evaluation areas and analyses whether a reor-
ganisation may be necessary. For that, we consider three different perspectives:
(i) the dynamics of the expansion of evaluation areas and the observed in-
consistencies in how they are organised; (ii) an international comparison of
classification systems of research and education; (iii) a recommendation from
a special committee in charge of monitoring the Brazilian National Plan for Re-
search and Graduate Education (PNPG)'. Finally, after identifying weaknesses
in the structure of the Brazilian evaluation areas, the study advances to propose
a scientometric approach to rethink such areas and the distribution of graduate
programs within them.

6.1 Evaluation areas and their roles

Evaluation areas are a core component of the established evaluation system in
Brazil. Each area counts with its peer review committee, coordinated by repre-
sentatives appointed by graduate programs in each discipline and nominated
by CAPES for a four-year term. The coordinator’s work is supported by two
deputies, one for academic and the other for professional programs. Although
broader regulations guide national evaluation, each area has some freedom to
determine specific criteria and indicators in its analyses (CAPES, 2016a). For
instance, as described in a previous study, areas can choose which types of tech-
nical and technological products should be recognised as appropriate research
outputs valued by the committees in the evaluation process (Brasil, 2021a).

The configuration in 49 areas also plays a pivotal role in the organisation of
the science system. Accreditation of new graduate programs is mandatory in
the country. Once a proposal is approved, the new PPG becomes part of the
corresponding area, subject to their specific evaluation criteria. Additionally,
every four years, accreditation must be renewed in a national evaluation that
is comparative within each area. PPGs are graded on a scale of 1 through
7 based on how well they perform compared to the overall performance of
the other programs in the same areas (Brasil et al., 2022; CAPES, 2021d).

1 See Brasil (2020) for further discussion on the National Plans for Graduate Education.
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The evident relevance of the evaluation areas is established even in related
legislation, where they are given the responsibility to guide CAPES’ programs
and courses of action (CAPES, 2016a).

Table 6.1 shows CAPES evaluation areas, with unique identifiers in parentheses,

aggregated into the nine broad areas and three upper groups adopted by the
agency (CAPES, 2020e).

Table 6.1.: CAPES evaluation areas with respective broad areas and upper groups

Upper Group

Broad area

Evaluation area

Exact Sciences

Engineering

Exact and Earth
Sciences

Multidisciplinary

Engineering I (10), Engineering II (12), Engineer-
ing III (13), Engineering IV (14)

Astronomy and Physics (03), Chemistry (04), Com-
puter Science (02), Earth Sciences (05), Mathemat-
ics and Statistics (01)

Biotechnology (48), Environmental sciences (49),
Interdisciplinary (45), Materials Science (47),
Teaching and Learning (46)

Humanities

Applied Social Sciences

Humanities

Linguistics, Literature
and Arts

Architecture, Interior and Industrial Design (29),
Business and Administration, Accounting and
Tourism (27), Economics (28), Journalism and In-
formation (31), Law (26), Social Work (32), Town
Planning and Demography (30)

Anthropology and Archaeology (35), Education
(38), Geography (36), History (40), Philosophy
and Ethics (33), Political Science and International
Relations (39), Psychology (37), Religion and The-
ology (44), Sociology (34)

Arts (11), Literature and Linguistics (41)

Life Sciences

Agricultural Sciences

Biological Sciences

Agricultural Sciences (42), Food Science and Tech-
nology (25), Veterinary Medicine (24), Zootechnics
and Fisheries (23)

Biodiversity (07), Biological Sciences I (06), Bio-
logical Sciences II (08), Biological Sciences III (09)

Continue. ..
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Table 6.1 Continued

Upper Group Broad area Evaluation area

Health Sciences Dental studies (18), Medicine I (15), Medicine II
(16), Medicine III (17), Nursing (20), Nutritional
Science (50), Pharmacy (19), Physical Education,
Therapy and Rehabilitation (21), Public Health
(22)

Source: CAPES (2020e)

Although the names of some evaluation areas shown in Table 6.1 are very
descriptive, such as “Environmental Sciences” or “Computer Science”, others
are more difficult to understand unless subareas or specialities are considered.
For example, CAPES (2020e) shows that electrical and biomedical engineering
are subareas included in “Engineering IV”, and that “Medicine I” aggregates
specialities such as oncology and cardiology.

In addition to cryptical names, some areas combine broader sets of disciplines
with different levels of affinity for their objects, cognitive methods, and instru-
mental resources. A significant example is in ‘Anthropology and Archaeology”,
combining disciplines in a single evaluation area under the broad area of “Hu-
manities”. The American Academy of Arts and Sciences, for instance, considers
archaeology to be part of the humanities, and anthropology to be a social sci-
ence, despite recognising its humanistic perspective (AAAS, 2022). In other
occasions, some proximity appears to exist, like in the case of “Architecture, In-
terior and Industrial Design”. However, a comparative evaluation here becomes
harder to perform due to quite distinct citation practises in those disciplines.

The evaluation area system designed by CAPES evolved over time, in part fol-
lowing the “cognitive” approach described by Glanzel and Schubert (2003),
where areas can be iteratively defined according to the experience of those
involved, in this case the agency’s experts and committee members. However,
CAPES (2020e) states that the area classification also has an eminently practi-
cal purpose, aiming to provide research units with a functional way to report
their activities to the science and technology agencies in the country. As a
consequence of the administrative component involved in the delimitation pro-
cess, an unnatural delimitation of areas becomes evident in the literature, for
instance:

6.1 Evaluation areas and their roles
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)

i)

iii)

Dias et al. (2017) reviews the process in which the area “Teaching of Sci-
ence and Mathematics” was created from the existing “Education” area.
According to the authors, the new area was the consequence of a long
political movement within the original area, where a group of researchers
could not find autonomy and recognition. Their work focused on applied
research toward improving the training of human resources, for all levels,
through the improvement of teaching methods. Aiming to strengthen the
connections between science and society, CAPES supported the creation of
the new area, leading to a clear division of applied research in “Teaching
of Science and Mathematics” and the more conceptual and theoretical re-
search in “Education”. Two decades later, the areas have evolved towards
better integration of academic and professional research, and the borders
between the areas are no longer clear. As a consequence, their leaders
have been calling for either a redesign of the areas or their unification.

CAPES’ ordinance n.° 83 (2011) renamed the “Teaching of Science and
Mathematics” area to “Teaching”.? The ordinance also created other ar-
eas such as “Environmental Sciences”, with research programs migrating
from existing areas. However, an analysis of CAPES’ database of existing
programs in the “Interdisciplinary” area (CAPES, 2021c), for example,
reveals that there are several PPG in that area that did not migrate to the
new area, despite obvious connection. Some PPG in the “Interdisciplinary”
area are even named “Environmental Science”.

Stern (2019) describes how the areas of “Philosophy and Ethics” and
“Religion and Theology” were created in 2016 from the division of a single
area. The author reports that, despite the epistemological differences
between the areas, it took more than a decade of negotiations to achieve
the desired separation. Ultimately, the new areas were only created after
a political crisis: during the election of the coordinator of the original
combined area, all research programs in “Religion and Theology” unified
to support a single candidate, while no consensus was found within the
“Philosophy and Ethics” ones. The philosophers called for CAPES to annul
the election, which was denied, but that gave traction for the separation
to finally happen.

2 This research translates the original Portuguese term “Ensino” as “Teaching & Learning” according
to commonly used international terminology.
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Different types of stories can be told about how new evaluation areas have been
created, and others have been combined or restructured over time. Those stories
show how the Brazilian classification of evaluation areas was created with a
purpose, and that its development aimed to address issues such as the expansion
of the country’s research and graduate education system, and the evolution of
science. However, the main challenge regarding the CAPES’ classification can
be described by Glanzel and Schubert (2003, p. 1), who said that “after many
centuries of constructive but yet inconclusive search for a perfect classification
scheme, the only sensible approach to the question appears to be the pragmatic
one: what is the optimal scheme for a given practical purpose?”

From this perspective, the main purpose of the classification system adopted by
CAPES has been the evaluation of graduate programs in the country. Linked
to this primary goal is the allocation of funding in a comparative perspective
within each area, relying on metrics which often fail to capture the variation of
disciplinary practises. Furthermore, the classification is also relevant to analyse
the evaluation of the Brazilian science system in the international scenario,
which also determines funding distribution.

6.2 The Brazilian classification compared

Assessing Brazilian science from the CAPES classification is particularly chal-
lenging, as adjustments made in the model to address local peculiarities have
led to a significant mismatch with other classification systems, such as the OECD
Fields of Research and Development (FORD) and the UNESCO International
Standard Classification of Education (ISCED). Some of these inconsistencies
are visible in Figure 6.1 and Figure 6.2, where broad areas adopted by CAPES
were matched with the broad classifications of FORD and ISCED. For that, a
multilevel analysis was performed based on areas, subareas, and specialities for
the three systems (CAPES, 2020e; OECD, 2015; UNESCO, 2015).

Figure 6.1 shows the nine broad areas in the CAPES classification system on
the left, with numbers representing the evaluation areas. Fractional numbers
can be seen in the FORD part of the Sankey chart, as the areas or sub-areas
of the Brazilian system may be divided into different groups as defined by
OECD (2015). For the broad group of Biological Sciences, for example, some
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Figure 6.1.: CAPES broad area relations with FORD’s broad classification.

subareas of “Biological Sciences III” fit into “Medical and Health Sciences” (for
example, immunology and parasitology) and others belong to ‘Engineering and
Technology’ in the FORD schema (e.g., cell & tissue engineering).

Another distinction between the two systems connected in Figure 6.1 is related
to the social sciences and humanities, as inconsistencies can be seen in the dis-
tribution of groups among classifications. For instance, more than half of what
CAPES considers part of the humanities is classified as social sciences by FORD
(e.g., political science and psychology). One could argue that the observed
conflicts may come from the design of the Brazilian system with graduate edu-
cation in mind. However, such mismatches in SSH are also visible in Figure 6.2,
where the broad areas of CAPES relate to the ISCED classification.

The ISCED groups are significantly different from the FORD ones, especially due
to broad classifications such as “Services”, “Education”, and “ICTs”. Once again,
the connections between the SSH disciplines are very inconsistent. Additionally,
the CAPES multidisciplinary broad area has a small connection to nearly all
ISCED groups, as the system counts with a specific code in each group to include
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Figure 6.2.: CAPES broad area relations with ISCED’s broad classification.

interdisciplinary programs and qualifications. Therefore, many of the different
graduate programs within the CAPES “Interdisciplinary” evaluation area find a
specific home within the ISCED classification.

6.3 Rethinking the Brazilian classification

The differences between the main classification system adopted in Brazil and
alternatives such as FORD and ISCED are a problem for the country to conduct
comparative studies on funding allocation, research dynamics in countries and
disciplines, scientometrics. Although matching classification systems at their
most granular levels — like what has been done for this chapter — can help
conduct some of the types of study mentioned, it is unlikely that the time-
consuming activity will be replicated widely and consistently. A solution would
be to review the Brazilian classification to improve international equivalence,
something also suggested by the special committee in charge of monitoring the
Brazilian National Plan for Research and Graduate Education (PNPG).

6.3 Rethinking the Brazilian classification
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Since the 1970s, Brazil has issued periodic PNPGs to help guide evaluation and
science funding policies in the country (Brasil, 2020). The most recent plan
covered the period 2011-2020 and the execution and results were monitored by
a special committee. At the end of their term, the group prepared a report with
many recommendations, including the need to rethink the current classification
system, as the 49 areas do not reflect the modern panorama of science (PNPG
Committee, 2020). Although the committee’s recommendation for change is
aligned with the findings of this study, there is a significant disagreement on
the methods.

The PNPG Committee (2020) report suggests a substantial reduction in the num-
ber of evaluation areas, using the nine broad areas as a reference. However,
we have seen significant discrepancies between the broad areas of CAPES and
those of international classifications. Additionally, merging areas can represent
a setback to a crucial achievement for research evaluation. After decades of area
expansion, peer review committees achieved a level of freedom to customise
evaluation criteria to suit their practises and value their principles. Moreover,
the comparative perspective of the evaluation system has value when similar
PPG exist within each area, but can be damaging in heterogeneous environ-
ments. Perhaps, the most adequate approach is not aiming for numbers, but for
an adequate distribution of research that can be suitable for national evaluation
and funding purposes, as well as international comparisons.

A possible method for reviewing the classification system may be supported by
scientometrics. To demonstrate one possibility, microdata from the 2017-2018
papers in the three “Biological Sciences” areas (BioSci) have been collected from
the CAPES Open Data System (CAPES, 2021a). Information such as DOI, ISSN,
authorship, volume, page numbers, etc. was used to match the publications to
the Web of Science.

Departing from the 15.375 documents matched to WoS, a term map of BioSci
papers was produced using the VOSviewer software (van Eck and Waltman,
2009). For that, the title and abstracts of the articles were collected from WoS
(Clarivate Analytics, 2022). Binary counting was used to extract more than 280
thousand noun phrases from the corpus, of which 8161 appeared in at least ten
documents. A relevance score was calculated for each of these terms, with a
threshold of 60%, and the resulting 4897 terms were used to produce the map
seen in Figure 6.3.
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Figure 6.3.: Term map of papers from the Biological Sciences areas (2017-2018).

In Figure 6.3, the size of each circle represents the number of documents
in which a term occurs. Proximity or distance between terms reflects co-
occurrence, which also influences the creation of the five observed colour clus-
ters.

With the term map representing the thematic publication profile of the three
BioSci evaluation areas, Figure 6.4 adds a colour overlay to highlight publica-
tions of researchers affiliated with graduate programs in each of the areas. To
improve comparability across the three areas, the scale is normalised by sub-
tracting the mean from each variable and dividing the result by the standard
deviation.

The bibliometric profiles in Figure 6.4 are revealing. First, we notice that BioSci
I (a) and II (b) operate on opposite sides of the term map, showing that the
areas focus the majority of their attention on specific research interests. Re-
garding BioSci III (c), the area operates towards the middle of the map, slightly
overlapping BioSci I, but with greater attention to issues such as parasitology
and immunology and with greater focus on issues of regional interest (observed
in the ‘Brazil’ cluster). Although an expert committee could reach more robust
conclusions from the maps provided, deciding whether the three areas need
adjustment, the bibliometric perspective indicates that the research outputs
of each area align with their associated subareas and specialities listed in the
CAPES classification document (2020e).

6.3 Rethinking the Brazilian classification
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Figure 6.4.: BioSci term maps with publications highlighted per area (2017-2018).
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Another application of term maps, as seen in Figure 6.5, is to focus on the
profiles of individual graduate programs and how their research compares with
the broader map of BioSci research.

(a) PPG 32001010175P5 - BioSci I (b) PPG 32001010068P4 — BioSci I

1 S
g 3 *’\"f;

(e) PPG 33002010022P3 — BioSci III (f) PPG 33002029026P4 — BioSci III

Figure 6.5.: Term maps of papers from the BioSci evaluation areas, highlighting the
publication profiles of individual PPG (2017-2018).

Figure 6.5 displays publication profiles of two graduate programs in each of the
Biological Sciences areas. The term maps shown on the left (a, ¢, and e) are
from graduate programs whose profiles fit within the publication topics shown
in Figure 6.4 for their respective areas. However, the maps shown on the right
(b, d, and f) are examples of PPG profiles that may be more well suited for a
different BioSci area.
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It would be feasible to consider the profiles seen in Figure 6.5 as evidence to
support the migration of some of these programs to different areas that would
be more suited to their research profiles. However, the proposed approach
should only be considered if it supports the work of disciplinary experts who
have the required background to analyse the evidence and decide whether or
not a migration would be recommended.

A complementary approach to help disciplinary committees in the further as-
sessment of these publication profiles is the observation of how papers from
selected areas are inserted into a broader map of science. To proceed with the
analysis of the three areas of “Biological Sciences”, the 2022 version of such a
map was used as a starting point. The resulting visualisation seen in Figure 6.6
is built using the Leiden Algorithm, a method that performs cross-citation and
semantic analyses of titles and abstracts between WoS-indexed publications
since 2000 (Traag et al., 2019). The map in question displays a total of 4159
clusters, each of them composed of papers that have thematic relationships.
Clusters are sized according to the total number of publications from 2017-
2018, and the distances between them reflect the proximity of research subjects
and citation-relations.

Social Sciences
and Humanities

Mathematics
and Computer
Biomedical and Science

Health Sciences

>, @ . .
@ o g
Life and Earth *

‘ o add Physical Sciences

£ vosviewer and Engineering

Figure 6.6.: Map of scientific publications indexed by the Web of Science (2017-2018)

170 Chapter 6 Rethinking a national classification of research and graduate
education



Using Figure 6.6 as a canvas, it is possible to visualise publications from the
three BioSci areas under analysis, recalculating the sizes of the respective clus-
ters. The result, seen in Figure 6.7, shows the expected distribution of the
papers mainly around clusters connected to the major fields of “Life and Earth
Sciences” and “Biomedical and Health Sciences”, which were highlighted in
green and yellow on the previous map.

5% VOSviewer

Figure 6.7.: Map of WoS-indexed scientific publications from Brazilian graduate pro-
grams in the BioSci evaluation areas (2017-2018)

Of the 4159 clusters on the displayed map of science, the BioSci graduate
programs contribute to a total of 1580, 420 of those with more than 10 papers
in the period. The colour overlay added to Figure 6.7 shows the percentage of
those publications in relation to global production. Clusters displayed in vivid
red are those in which the percentage of Brazilian papers is higher in relation
to the total output. For instance, an analysis of the interactive version of the
visualisation, available at https://bit.ly/xxxxxxxx, reveals that almost 20% of
the world’s publications in clusters related to tropical diseases such as Chagas
and Leishmaniasis or in topics such as antivenom come from Brazil.
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However, more than its contribution to global science, for the purpose of this
study, the most relevant is understanding how Brazilian BioSci research is dis-
tributed in the three existing evaluation areas. For that, Figure 6.8 shows
the previous map filtered for each of the BioSci areas. The visualisations are
cropped to display the lower right of the original map, where most of the publi-
cations of those areas can be found.

@ (b) @

[ . . & vOsviewer
4 1 L

Figure 6.8.: Map of scientific publications indexed in WoS from Brazilian graduate
programs in: (a) BioSci I; (b) BioSci II; and (c) BioSci III (2017-2018).

Figure 6.8 seems to confirm the conclusions derived from Figure 6.4, for in-
stance, with respect to BioSci II (b) operating in its own research topics, while
some overlap can be observed between BioSci I (a) and III (c). Such an overlap
can be seen with the help of a new colour overlay, which applies the scale to
the percentage of publications in each BioSci area in relation to the total of
the three areas. Therefore, the predominance of reddish tones in many of the
BioSci II clusters (b) indicates that 80 to 100% of the papers included there
come from the area. However, while there are clusters highlighted in (a) where
a majority of the papers belong to BioSci I, that is not the case for (c) where
even clusters particularly large record only around 60% of the papers.

To better understand what the map reveals, Table 6.2 looks at the top 10 clusters
for each of the three areas (as there is some overlap, the three top 10 are seen
in 20 clusters). The table identifies the clusters with their unique id at the
database and includes associated keywords to give some perspective of the
topics included. For each of the three BioSci areas, the total number of papers
(P) and their percentage in relation to the entire area are shown. The same is
done for the combination of the three areas.
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Table 6.2.: Top 10 clusters for each BioSci area, combined and sorted by total number
of publications (2017-2018)

SciBio I SciBio II SciBio III  SciBio (all)

Id Keywords
P % P % P % P %

503 visceral leishmaniasis, psychodidae 127 100 141 11.1 238 187 364 13.0
521 chagas disease, reduviidae, hemiptera 175 13.8 172 136 197 155 353 12.6
53 zika virus, dengue, west nile virus, aedes 137 10.8 123 9.7 241 19.0 332 119
1190 phospholipase, snakebite, lipoprotein 8 69 72 57 67 53 150 5.4
1117 histoplasmosis, cryptococcal meningitis 62 49 42 33 112 88 144 5.1
7 microsatellite marker, genetic structure 127 10.0 2 02 5 04 132 4.7
1804 characiformes, teleostei, siluriformes 128 10.1 28 2.2 1 0.1 129 4.6
66 cerebral malaria, chloroquine, antibody 30 24 30 24 104 82 119 4.2
50 carvacrol, thymol, ocimum basilicum 1 34 2.7 85 6.7 18 1.4 118 4.2
520 schistosomiasis, strongyloides stercorali 66 52 35 28 62 49 114 4.1
145 ixodidae, lyme disease, babesia 54 4.3 24 1.9 57 4.5 109 3.9
675 p2x, p2x7 receptor, extracellular atp 24 19 94 74 10 0.8 108 3.9
473 renin receptor, ace2, angiotensin ii 23 1.8 92 7.3 2 0.2 100 3.6
294 candida albican, candidemia 27 2.1 34 27 58 46 88 3.1
1707  galectin, tim, t cell inmunoglobulin 5 44 59 47 26 20 84 3.0
272 urocortin, fever, cytokine, interleukin 17 1.3 69 5.4 9 0.7 80 2.9
82 morphine, ketamine, gabapentin, opioid 16 1.3 69 54 6 05 77 2.7
615 monogenea, acanthocephala, perciformes 4 11 14 11 54 42 73 2.6
45 tetrahydrobiopterin, arginase, nitroxyl 9 07 66 52 4 03 69 2.5
769 fabry disease, pompe disease 5 44 16 1.3 0 00 58 2.1

The first interesting observation from Table 6.2 is that the top 3 clusters repre-
sent more than 37% of the total number of publications in the combined areas.
These are particularly relevant for BioSci IIl, as they concentrate more than half
of the papers in the area, which are shown as the largest adjacent circles seen
in Figure 6.8 (c). However, despite the high proportion of papers from the area
in those clusters, the contributions from BioSci I and II are also significant. In
fact, they reveal another interesting perspective: collaboration.

When the total number of papers of the BioSci combined is compared to those
of the individual areas, they do not seem to add up. However, that happens
because the same paper can be counted for more than one area, when a coau-
thorship led the publication to be reported in PPG from distinct areas. In the
case of cluster 503, a total of 364 papers from all BioSci are mapped, 238 with-
out crossarea collaborations (54, 57, 127 per area). Out of the 111 remaining
papers from BioSci III, for instance, 42 were coauthored with BioSci I and 53
with BioSci II researchers, while 16 came from collaborations involving the
three areas.
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Evidently, the calculations used to build the maps of science and underlying
clusters could consider fractional counting of publications to the proportion
of the contribution of each area into account. However, the goal here is to
map the research with which graduate programs are involved, making the full
count approach appropriate, even because it helps identifying the crossarea
collaborations.

Regarding the graduate programs, it is also possible to visualise and list their
individual publications to the map of science and respective clusters, identifying
those which are more or less aligned with the respective area profiles. The
method, similar to what was shown in Figure 6.5, would be even more powerful,
as the visual alignment would be complemented by a detailed list of publications
in each cluster, complete with journals, collaborations and other resources that
would be valuable for expert committees rethinking the classification system of
evaluation areas in Brazil.

6.4 Conclusions

This study investigated the Brazilian classification system for research and grad-
uate education. An analysis of the system’s history has shown that the motiva-
tion behind its creation was a noble one: to guarantee that merit was a core
element to the distribution of grants awarded by the chief funding agency in the
country. Through the implementation of peer review committees, an evaluation
model anchored by expert analysis was established. This is a model that is still
current in Brazil.

Over time, the original committees multiplied towards the current 49 evaluation
areas, organised into nine broad areas and three upper groups. This evolution
was guided by the evaluation dynamics at CAPES, in part to follow the advance-
ment of science, but also as a strategy to better manage the immense growth
of the Brazilian National System of Graduate Education (SNPG). Furthermore,
since the resulting classification played a central role in a high stakes national
evaluation, its use beyond CAPES by other agencies and also by every higher
education institution engaged in research in Brazil was inevitable.

Considering its evolution process, the Brazilian classification system under anal-
ysis became somewhat peculiar, especially when compared to international
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classification systems such as the OECD Fields of Research and Development
(FORD) and the International Standard Classification of Education (ISCED).
In particular, the misalignment among the evaluation and broad areas of the
Brazilian system and their corresponding levels in the alternatives analysed is
significant, especially in the SSH profiles.

One of the conclusions of this study is that the Brazilian classification system
needs to be re-examined. Not only because of the misalignments identified,
but because of other issues such as cryptical names of some evaluation areas,
inadequacies in the allocation of graduate programs, the combination of sub-
areas with significant epistemical differences, and the existence of areas which
evolved to become apparent duplicates of each other.

Furthermore, the proposal for revision is aligned with recommendations from
the special committee that was in charge of monitoring the Brazilian National
Plan for Research and Graduate Education (2011-2020), which also highlighted
the need for change. However, the PNPG Committee (2020) suggested the
change to be one of significant reduction in the number of evaluation areas,
reversing decades of efforts to build a system where the growing number of
areas allowed for the comparative evaluation to be performed among graduate
programs that were closer to each other.

This study proposes a different path. Instead of aiming for a reduction in the
number of areas, the suggestion is to value and go beyond the “cognitive” ap-
proach described by Glénzel and Schubert (2003), which considers the input
of different types of experts. For that, it is recommended to adopt the comple-
mentary “scientometric” approach to provide expert committees with evidence
to suport their analysis.

The scientometric methods explored in this chapter demonstrate the potential
of the approach, as the different analyses performed could be considered as
starting points to help CAPES and the Brazilian academic community in the
challenging task of promoting a sound and evolutionary review of the adopted
classification system. With that, it is less important that the resulting classifica-
tion decreases or increases the number of evaluation areas existing today. The
important is that those new areas properly reflect the reality of the Brazilian
science system and its international connections.

6.4 Conclusions
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Between Bibliometrics and
Peer Review

Qualis should not be considered an appropriate
source for classifying the quality of scientific
journals for purposes other than the evaluation of
graduate programs.

— Rita Barata

Since the 1970s, Brazil has endeavoured to evaluate research and graduate
education through a system that serves as a critical determinant of accredita-
tion, permanence, and funding allocation (Brasil, 2021b; C. B. Martins, 2018).
However, with the natural expansion of this system, evaluating scientific pro-
duction qualitatively, a vital component of the process, became increasingly
difficult (CAPES, 2003; Hortale, 2003). In response to these challenges, the
Qualis ranking system was established in 1998 to assess the quality of academic
journals as a proxy for the research contained therein (CAPES, 2003).

This chapter delves into the genesis of Qualis, examining its initial conception
and its evolution over the years. Throughout its development, Qualis has shown
adaptability to the dynamic nature of academic research and assessment, but cu-
mulative improvements have led to or revealed fragilities in the system, some of
which result from misuse of the ranking by external actors (M. F. B. Leite et al.,
2010; Soma et al., 2016; Spagnolo and Souza, 2004). However, since its first

This chapter is an expanded version of the conference paper: Brasil, A. (2023). Between
Bibliometrics and Peer Review: The Evolution and Challenges of Brazil’s Qualis System. 27
International Conference on Science, Technology and Innovation Indicators (STI 2023). Leiden, The
Netherlands. https://doi.org/10.55835/6442f8d5389baf2145b264d9
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use, Qualis has played an important role in the evaluation of research and grad-
uate education in Brazil, adding to its foundation of continuous improvement
(Hortale, 2003; C. B. Martins, 2018).

To better understand Qualis’ current role, particular emphasis is placed on the
two most recent national evaluations in which Qualis was adopted: The Qua-
drennial Evaluations of 2017 and 2022. The 2017 evaluation was crucial be-
cause the adopted assessment model was the culmination of two decades of
minor adjustments, leading to an evident need for a more significant reform
(Barata, 2019; CAPES, 2018b; PNPG Committee, 2018). This reform was
planned and implemented in the following years, but put to the test in the eval-
uation of 2022 (Amado et al., 2020; CAPES, 2023b; PNPG Committee, 2020;
Reategui et al., 2020; R. J. Ribeiro, 2022a; R. J. Ribeiro, 2022b). This latest
iteration of Qualis reflects a more robust approach to the evaluation of journal
publications, addressing some of the previous limitations while acknowledging
its inherent strengths. However, the current Qualis system is still flawed, and
while this study acknowledges its progress, it also pinpoints areas that warrant
further improvement. Thus, building upon previous critiques (Barata, 2016;
Barata, 2019; CAPES, 2018b; PNPG Committee, 2018; PNPG Committee, 2020),
this study proposes alternative strategies to address the remaining weaknesses
and improve the general reliability and efficacy of the Qualis system.

7.1 Qualis conception and early developments

Brasil (2023b) extensively examined the way in which several fundamental
principles of the Brazilian evaluation system emerged as a result of resource
constraints. For almost half a century, the primary unit of assessment within
the national evaluation framework has been the graduate program (PPG). This
was due to the expansion of the Brazilian National System of Graduate Educa-
tion (SNPG), which experienced a growth in the number of PPGs, master’s and
doctoral students, and scholarships available. Despite this expansion, the per-
sonnel responsible for processing all concessions remained limited in number.
Consequently; a decision was made to delegate the assessment of individuals to
their respective graduate programs. CAPES would evaluate PPGs, award them
with a specific number of scholarships, and then allow programs to carry out
their own internal selection process to determine the allocation of available

Chapter 7 Between Bibliometrics and Peer Review



grants. This model persists today and was adopted similarly when the Qualis
system was first developed in 1998.

During that time, the Brazilian evaluation went through a significant restruc-
turing. For example, a standardised evaluation form was adopted to evaluate
graduate programs (PPG) in various disciplines, resulting in more consistent
and comparable outcomes (Monteiro et al., 2019). Abilio Baeta Neves, CAPES’
president during the reform of the evaluation system, discussed part of the mo-
tivation behind the changes in an interview with Ferreira and Moreira (2002).
Neves explained that Brazil’s PPGs had already achieved a reasonably high qual-
ity level, and many of the adopted indicators made it easy for a large number of
these programs to achieve the highest possible evaluation score. For example,
he cited the number of faculty members with doctoral degrees as an indicator
used in the 1996 evaluation. However, a simple analysis revealed that fac-
ulty without doctorates were already scarce, rendering the indicator obsolete.
Consequently, if no new criteria were introduced, efforts to differentiate pro-
grams could be compromised. Therefore, a decision was made to improve the
evaluation of the quality and international integration of graduate education.
Attaining this goal required replacing indicators such as the mere number of
published articles, used at the time, with more significant metrics.

Qualis was the answer to the pressing problem. Taking into account the lack of
resources to qualitatively assess all the paper production in the country, CAPES
opted to classify scientific publishing outlets, assuming that articles accepted by
indexed journals with a peer review system would guarantee a certain level of
quality (Barata, 2016; Glianzel and Moed, 2002). The aim of Qualis was never
to become a journal ranking. The idea, as highlighted by Neves in Ferreira and
Moreira (2002), was to identify journals that should count as having scientific
relevance in the national or international scenario, distinguishing what circu-
lates knowledge and matters in each field from what serves as an auxiliary tool
in graduate training and qualification, even though such dedicated publication
channels can be vital for the development of scientists-in-training.

Qualis was then created with the primary purpose of classifying the journals
listed by graduate programs in the annual data collection system used by CAPES
to map the work conducted by faculty members and graduate students. The
first classification system assessed journals in two main dimensions: quality or
relevance in a specific scientific field (A for high, B for average, or C for low);

7.1 Qualis conception and early developments
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and their circulation (1 for international, 2 for national, and 3 for local). Three
additional rankings were added to the nine possible combinations: SR — which
means that the areas did not have enough information to classify the journal; IP
— improper, meaning that it was not considered a scientific journal by the area
committees; and NC - not classified by the area (CAPES, 2003).

Therefore, CAPES would collect the complete list of publications from graduate
programs throughout the country and make them available to each evaluation
area committee for classification. The areas had some flexibility with respect to
the evaluation methods adopted, but taking into account the general guidelines
provided by a council of area and agency representatives (CTC-ES). As expected,
evaluations would rely more on database indicators in the areas of science,
technology, engineering, and mathematics (STEM), and qualitative methods for
those in the social sciences and humanities (SSH) (Barata, 2016; CAPES, 2003;
Soma et al., 2016). Some additional characteristics of the original Qualis are:

i) Qualis is not a comprehensive list of journals. It contains only those with
publications reported by graduate programs during each evaluation cycle;

ii) Classification is ex post, so journals are ranked according to the assess-
ment performed after the publications are reported to CAPES by graduate
programs. No ex ante component is present in the classification, so no
expectation of future performance can be derived from a Qualis result;

iii) Qualis is a temporary list, not a cumulative one. That means that classifi-
cations from one cycle are not transported to the following one, meaning
that some journals will leave the list, others will be included, and those
that remain may receive a different classification;

iv) Journals can have multiple classifications across evaluation areas, as the
same journal can be used to publish papers from graduate programs in
different areas, and each committee conducts an independent analysis.

Taking into account the premisses and characteristics listed for the original
Qualis, its primary purpose is reinforced and it becomes clear that “Qualis
should not be considered an appropriate source for classifying the quality of
scientific journals for purposes other than the evaluation of graduate programs”
(Barata, 2016, p. 17). As a consequence, PPG should not use Qualis to hire staff,
as the candidates’ publications may have taken place in journals that are not
in the current Qualis. Qualis should also be used with caution when selecting
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journals to publish, as a journal classified in the top strata in one evaluation
cycle might not be granted the same level in the next. However, some evaluation
areas progressively incorporated other purposes for Qualis, such as making
select journals more attractive for prospective authors by artificially inflating
their ranking, or adding journals not reported in the data collection to the list,
also aiming to stimulate publications in journals considered important in each
field (CAPES, 2003).

With some of these distortions already being incorporated to the basic premisses
defined in its beginnings, Qualis was used for a whole decade undergoing just
minor evolutive adjustments after each new evaluation cycle. After the 2007
national evaluation, CAPES considered that it was time for a more significant
change in the classification.

7.2 Reviewing Qualis for a new phase

The original Qualis was conceived around a major turning point for scientific
publishing. The end of the 20™ century was a dynamic period that reshaped
publishing and citation practises. CAPES, for example, launched its Portal of
Journals in 2000, an online platform that provided graduate programs through-
out the country with access to 1.419 digital journals, a number that would
multiply to tens of thousands in the following years (Brasil, 2020). With
the digitalisation of scientific publishing, classifying journal publications on
a scale that considered local, national, or international circulation made little
sense. Thus, the Qualis classification was restructured after extensive discus-
sions within CAPES and the evaluation area committees. The main change was
the replacement of the double scale for circulation and quality with a new single
scale of seven strata: A1, A2, B1, B2, B3, B4, and B5, plus an additional stratum
C! for publications that did not meet the minimum criteria established in each
area (Soma et al., 2016). The following rules applied to the new scale, which
continued to be independently attributed by each evaluation area.

Some area committees made use of an additional stratum, NP, to classifly journals considered
not to be of scientific nature. However, since both C and NP journals would be excluded from
the calculation of any indicator used in the evaluation process, many areas did not care to make
a distinction between the two strata, which have been used irregularly over the years. For this
study, both strata will be unified as C, as it is the case in the CAPES Qualis reports available at
https://qualis.capes.gov.br/.

7.2 Reviewing Qualis for a new phase
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i) Fewer journals should be classified as A1 than as A2;

ii) The number of journals in A1 + A2 can account for a maximum of 25%
of the journals listed in the area;

iii) Similarly, A1 + A2 + B1 cannot add up to more than 50% of the journals;

iv) All strata must be populated, with only C as a possible exception.

The rules behind the new Qualis scale reveal that the previous model may have
led to overpopulation of the upper stratum in some areas. This becomes clear, as
the review is said to be primarily motivated by the need to recover the gradual
loss of discriminatory power experienced over the years (Barata, 2016; Soma
et al., 2016). Although every journal could be ranked A on the previous scale,
the new top Al rank was limited to be around the 12% percentile. A2 would
include the remaining top-quartile journals and B1 those above the median.
Some discriminatory power was regained, even though it was kept at a level of
detail sufficient for the evaluation of graduate programs, but broad enough so
that Qualis would not become a competitive ranking.

Despite additional advances in data collection, little else changed in the new
Qualis. Old rules remained in place and old problems persisted. For instance,
an exception to the original Qualis purpose allowed areas to inflate rankings of
journals they wanted to promote, and committees also used the mechanism to
devalue journals due to issues such as pertinence, relevance, and adherence to
the area. Qualis became a classification of more than quality within the specific
purpose for which it was intended. This has led to inconsistencies, such as in
the case of journals with completely distinct classifications between areas.

An example of this issue is shown in Table 7.1, which shows a multitude of
different Qualis classifications attributed to “Evaluation: Journal of Higher Edu-
cation Evaluation”, a multilingual Brazilian journal founded in 1996. Operating
under the Diamond Open Access model (free for authors to publish without
any article processing charges), the journal is indexed in databases such as the
Scientific Electronic Library Online (SciELO) but not in the more international
ones such as Scopus and Web of Science. Although the journal has been valued
as Al by the evaluation area of Education since the 2010 edition of Qualis, the
same is not true for other areas. Table 7.1 lists the various strata attributed to
the journal in the 2017 Qualis, together with the number of papers published
by each area in the 2013-2016 evaluation period (CAPES, 2023d).

Chapter 7 Between Bibliometrics and Peer Review



Table 7.1.: Example of a journal with multiple strata in the Qualis 2017 classification

Journal Stratum  Evaluation area Papers 2013-2016
Evaluation: Journal of higher Al Education
fdulfftio? evaluation Literature and linguistics
SSN: 1414-4077 A2 Interdisciplinary
Teaching and learning
Arts

Journalism and information
Social work

Sociology

Agricultural sciences
Environmental sciences

Bl

Physical education, therapy and rehabilitation
Public health
B2 Business and administration, accounting and tourism
Economics
Psychology

Engineering I
B3 Dental studies
Political Science and international relations

Engineering III
B4 Medicine II
Nutritional science

B5 Pharmacy
C Medicine I

N w N
PN RPRPORRR WP RN NORRN R WSS

Considering Qualis as a system that links strata to percentiles with its A1, A2,
and B1 limitations, it makes sense that areas such as “Business and administra-
tion...” would rather not give a ranking above B2 to an Education journal, as
the higher classification could be used for a journal with closer connections to
the area. However, it is difficult to consider adequate that areas are allowed to
challenge the quality assessment of a discipline about one of its own journals,
to the extreme of ranking it as C, like Medicine I has done for "Evaluation...".
With that, the area is saying that the journal is not considered good or relevant
enough to even be considered in the evaluation process, as C journals do not
add any value to the assessment of a PPG’s scientific production.

Furthermore, while the example in Table 7.1 refers to a locally relevant journal,
the problem affects even internationally established journals. For instance, the
official Qualis 2017 results reveal that while “Science” has been classified as Al
in most areas, it was also classified as A2 in Economics and in “Business...”, and
B1 in Law.

Although areas may be able to demonstrate a variety of methods used in their
journal classification and they may also justify any posterior adjustments they

7.2 Reviewing Qualis for a new phase
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have performed, the extreme variations across all areas weaken Qualis as a
trustworthy instrument in the national evaluation performed by CAPES. The
extent of these variations can be seen in Figure 7.1, with (a) showing the
distribution of the best classification granted to each journal in the 2017 Qualis,
and (b) showing all classifications obtained per journal.
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Figure 7.1.: Strata distribution of the Qualis 2017 classification of journals

Figure 7.1a displays the highest rank achieved by academic journals in the 2017
Qualis. The figure presents a distribution of 27.570 unique ISSN numbers that
combine the results of the 49 evaluation areas. However, since the number of
journals varies by area, the distribution of the first three strata deviates slightly
from the A1, A2, BI rules. For example, almost 15% of the journals were rated
Al by at least one evaluation area. A2 is close to what was expected, as is
the large percentage of journals in B1, which could even be higher since it
represents the entire second quartile of journals. Figure 7.1b shows the same
data as Figure 7.1a, but with all other journal classifications stacked on top of
the highest-ranking bars. For example, of the 3947 journals classified as A1 in
at least one area, 2194 were ranked as A2 by one or more areas, while 1854
were also classified as B1, etc. Reaching the lowest stratum, C, are 158 journals.
The same pattern can be observed for all other rankings.
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Although CAPES (2023b) recognises that the multiplicity of strata for the same
journal was the biggest challenge offered by Qualis, the agency defended the
process, arguing that diversity in classifications was not an inconsistency, but
a reflexion of how each journal was valued with respect to its relevance to
each evaluation area. Technically, the argument is correct, and the criteria and
indicators used by each of the 49 evaluation committees to build their Qualis
lists are publicly available in detailed reports, published before the classification
takes place and after discussion and approval by the council of area and agency
representatives (CTC-ES) (CAPES, 2020d; Soma et al., 2016). However, even
the evaluation director at the time of the 2017 Qualis classification states that
“there is no reason why the same journal receives classifications that are so
disparate across areas” (Barata, 2019, p. 5). Undoubtably, Figure 7.1b shows
not only how disparate these classifications could be, but also that they are
more a rule than an exception.

7.3 Towards the current Qualis system

In 2015, CAPES started a new effort to reform Qualis, appointing a working
group to study the classification and propose changes to its methodology. The
WG presented its diagnosis and a series of recommendations in the following
year. Some of the main proposals, as reported by Pascutti (2016), were as
follows:

i) Encourage dialogue towards more homogeneous evaluation criteria and
classifications, so that the disparity of strata across areas would not be so
extreme;

ii) Avoid excessive emphasis on journal adherence to the areas, limiting
stratum variations that exceed one level (i.e., if the journal quality would
grant it the Al rank, lack of adherence to the area would warrant an
adjustment to A2, but not to further strata such as B5 or C);

iii) Adopt reference areas for journals, when possible. That means the stra-
tum attributed by an evaluation area to its main journals would serve as
reference for the evaluation in other areas;

iv) Evaluations should be based on qualitative and quantitative criteria, rather
than subjective ones;

7.3 Towards the current Qualis system
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v) Introduce bibliometric indicators in fields that do not yet adopt them.
Even if as a secondary criterion, they could encourage PPG to publish in
indexed journals and stimulate the indexing of national journals.

The changes proposed by the working group were not implemented at that
time, as the national evaluation for the 2013-2016 quadrennium would be held
in 2017, so no change in procedures would be adviseable near the end of the
assessment period. However, the debate was resumed shortly after the 2017
evaluation results were made public, and a new working group was appointed,
with the aim of continuing the effort and proposing changes to be implemented
in the next Quadrennial Evaluation (CAPES, 2018d). The proposed new model
would not only align with the main recommendations of the previous working
group, but would take them further. The main principles of the new Qualis
are described in a technical report (CAPES, 2023b), and can be summarised as
follows.

i) Qualis becomes, as originally intended, an instrument for the evalua-
tion of graduate programs through the classification of journals based on
quality. Pertinence, relevance, and adherence are no longer part of the
analysis, which should rely on objective indicators;

ii) Journals are no longer classified in multiple strata across evaluation areas.
Now, each journal has a unique classification;

iii) A journal is classified by the area it aligns with most closely, denominated
its “mother area”. This designation is determined by the volume of ar-
ticles published in the journals between 2013 and 2019, although with
allowance for shifts as negotiated between evaluation areas;;

iv) A new scale was adopted, expecting a more balanced distribution of per-
centiles between strata: A1, Al, A2, A3, A4, B1, B2, B3, B4, and C, which
remained for those journals with zero value for the evaluation.

v) The previous restrictions on the proportion of journals per category were
lifted. This means that the evaluation areas were no longer bound by
guidelines such as ensuring that the sum of journals rated A1 and A2

didn’t exceed 25% of the total journals in the area.?

2 As will be discussed later in this study, while the restriction on journals allocated to each strata
was removed from the Qualis methodology, the change was somewhat offset by the introduction of
CAPES adoption of a suggested classification derived from bibliometric indicators, which allocates
12,5% of the total number of journals to each of the eight strata, from AI to B4.
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A first look at the Qualis classification released in early 2023 (CAPES, 2023d)
reveals some positive and negative consequences of the new model. For ex-
ample, Figure 7.2 shows a distribution matrix of the journals according to the
mother areas established in the evaluation and published in CAPES (2023c).
The numbers in rows and columns represent the codes of the evaluation ar-
eas, according to what has been reported in Brasil (2023b), and the areas are
grouped according to the three broad areas in the CAPES classification.

Mother-area of journals
Exact Sciences, Technology
and Multidisciplinary

2 13 14 45 46 47 48 49|11 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 44 06 07 C

Humanities Life Sciences

16 17 18 19 20 21 22 23 24 25 42 50

Technology and

Exact Sciences,
Multidisciplinary
||

Journals used by areas for publishing
Humanities

-~

Life Sciences

o |
0,02% N 260

Figure 7.2.: Distribution of journals according to mother-area in the evaluation and
publishing (2017-2020)

At the top of Figure 7.2, you see the mother areas, so the journals displayed in
the columns represent those that were classified by these areas. On the left you
see the areas publishing in journals that were classified by the areas on top. The
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darker diagonal, as expected, reflects the number of journals that each area used
to publish and classified as the mother areas. For example, Law (26) classified a
total of 1418 journals, which represent around 48% of the universe of journals
used by its graduate programs during the 2016-2020 period. Law also published
in many other journals, for instance, in 153 classified by Education (38), 113
by Sociology (34), 96 by Philosophy and Ethics (33), etc. Navigating on the
Law column, it is possible to see that area 39, which is Political Science and
International Relations, published in 209 of the journals that were classified by
Law as their mother area.

Although Law is the area that classified the highest percentage of journals used
by their graduate programs, Biotechnology (48) classified the least, being the
mother area for only 6,4% of the journals used by its PPG in the period (267
journals). Evidently, as an interdisciplinary field, biotechnology research can
fit many journals within areas such as Agricultural Sciences (42), Biodiversity
(07), Chemistry (04), and others. The interactive matrix is available at https:
//andrebrasil.github.io/viz/qualis.html, where each intersection shown can be
explored in detail. Furthermore, it is possible to change the visualisation from
journal to published articles, for example, revealing that more than 88% of the
articles published by Law were in the journals they classify.

Returning to the example presented in Table 7.1, the mother area of the journal
“Evaluation: The Journal of Higher Education Evaluation” in the most recent
Qualis was “Education”. Thus, as a result of the change in approach that guar-
antees that a single stratum will be assigned to a journal by its mother area, the
journal was granted the Al stratum. The classification was then used for the
evaluation of the area, but was also applied to 18 other areas with published
articles in the journal during the 2017-2020 quadrennium.

However, “mother areas” are not always absolute and independent in these
decisions, in part because they can also have “sister areas”. This happens if
the area with the most publications in a journal does not include at least 50%
of the journal’s publications in the period of analysis. In that case, the area
with the most publications is still the mother, but any decisions regarding the
classification of the journal must be agreed with the sisters, which can be up to
three other areas with a significant number of publications in the journal.

Furthermore, although some key concepts of the new Qualis were not polem-
ical, such as the new scale, the same did not happen with changes like the
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single classification for journals and the methodology, or even the existence,
of mother areas. Even during preliminary discussions, CAPES received many
manifestations criticising ideas being explored to review Qualis. For example,
a letter from the Brazilian Association of Collective Health (ABRASCO, 2019)
mentioned that the number of publications was not sufficient to determine the
motherhood of a journal and highlighted how interdisciplinary areas would
lose much control over the classification of journals relevant to them. After
the publication of the classification used during the Quadrennial Evaluation of
2022, numerous groups complained about the changes and results, and most of
the criticism focused on the adoption of a single strata for a journal in all areas
(Brigatti, 2023; Ferrari, 2023; Yamashita, 2023).

Some manifestations may be important for the evolutionary dynamics of evalu-
ation. For instance, the letter by ABRASCO (2019) pointed out that the initial
proposal to introduce “mother areas” considered only two years of publications
for the decision on how journals should be distributed, but that a longer pe-
riod should be adopted. As a result of constructive criticism, CAPES (2023c)
described the final methodology that considered seven years of data for dis-
tribution. However, some other manifestations should be mainly ignored, for
instance, the complaints of some Economics researchers who cannot accept that
journals such as “Religion Studies” and “Experimental Dermathology” could be
granted the same A1 that is used for elite Economics journals (Brigatti, 2023).
Why would it not be possible to accept that quality exists beyond the borders
of one’s discipline?

7.3.1 The challenge of an indicator-based Qualis

Right after the conclusion of the Quadrennial Evaluation of 2017, CAPES insti-
tuted many working groups to reflect on ways to improve the evaluation model
for the next cycle. A seminar series branded “Rethinking Evalution” was or-
ganised to broaden the discussion and allow the groups to present preliminary
findings and debate them with the evaluation community in Brazil. The second
seminar of the series focused on the evaluation of scholarly production, includ-
ing books, events, technical and technological production, and more (CAPES,
2018b). The presentation by the Working Group on Qualis Journals presented
their main findings and the proposal for a new Qualis, which was very close to
the final format that was implemented.

7.3 Towards the current Qualis system
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Regarding the use of bibliometrics, the group showed that indicators such as
Scopus CiteScore and the Journal Impact Factor had a very high correlation
with previous evaluations in most areas in “Life Sciences” and “Exact Sciences,
Technology, and Multidisciplinary”. As described in Brasil (2021b), these areas
are better covered in databases such as the Web of Science. Therefore, well-
established indicators should indeed correlate with the classifications performed
by the areas that traditionally mix metrics with peer review in their analysis.

Based on the findings of the working group, a proposal was presented for a
methodology based on the adoption of a common set of indicators for all areas.
No agreement could be found as the classifications in a significant share of the
areas, particularly within the Social Sciences and Humanities (SSH), did not cor-
relate with the proposed metrics. After months of debate, a new working group
was established to deal with the specificities of journal classifications in the SSH
(CAPES, 2019c), and the original group was reinstated with its scope limited to
“Life Sciences” and “Exact Sciences, Technology, and Multidisciplinary” (CAPES,
2018e).

As the new working groups worked on their proposals for a Qualis classification
that included the use of open metrics that supported the evaluation of different
areas, CAPES organised midterm seminars with the participation of graduate
program directors (GPD) of more than 4500 PPG in the country. During a three-
month period, each of the 49 evaluation areas met with their respective GPDs
to diagnose the status of their areas and programs midway through the four
years of the evaluation cycle (CAPES, 2019b). For that, a provisional Qualis was
prepared, using for the first time the concepts of “mother area”, unique journal
classification, and the use of the mentioned indicators to serve as a reference
for area committees in a peer review phase of the process.

The process worked as follows: CAPES would rely on indicators to suggest a
stratum for the classification of each journal in the analysis. The evaluation area
committees would receive the recommendation, and they could either accept
or reject each proposed classification, reclassifying the journals under their
purview according to the methods of preference in each area. Figure 7.3 shows
how the area committees dealt with the suggested classification, displaying the
indicator-recommended classifications at the top of the graph, and bars showing
the percentage of recommendations that were validated (highlighted in orange)
or reclassified during the peer review phase.
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Figure 7.3 shows how the indicators used were able to capture what the commit-
tees in “Life Sciences” and “Exact Sciences, Technology, and Multidisciplinary”
consider as a measure of the quality of the journals, particularly in the upper
strata. Around 90% of the journals with a suggested classification of A1 were
confirmed by the committees as such, and a minority was reclassified mainly
as A2 or A3. The correlation continues high in the following strata, slowly
decreasing as it reaches the bottom percentiles. Even then, for the B4 and B5
classifications, around 60% of the recommendations are kept in “Life Sciences”,
and 50% in “Exact Sciences...”. In both cases, even the journals listed as C were
considered to be mostly correct by the evaluation committees.

The panel for the “Humanities”, including all of SSH, is quite distinct. Although
there seems to be a good correlation with indicators in the top Al stratum,
with nearly 80% of the indicator-based suggestions kept by the committees, the
percentage drops drastically to 52% in A2, 34% in A3, and then is completely
lost as a guide in the next strata. Regarding the stratum C, where journals
were assigned when no indicators were available, more than 60% of them were
reclassified by the “Humanities”, some even reaching the stratum Al.

What is shown at Figure 7.3 can be considered a good result. Indicators indi-
cate; they do not determine final scores, which are a prerogative of peer review
committees. Through the experience and knowledge of the evaluators within
their disciplines, the ability to challenge the indicators when necessary is a cru-
cial benefit of the Qualis model as implemented during the mid-term evaluation.
However, reclassification within “Humanities” may be considered excessive if
two of the core recommendations of the 2015 working group are taken into
account: Evaluations should apply qualitative and quantitative criteria, rather
than subjective ones; Bibliometric indicators should be used in fields that do
not yet adopt them. The results suggest that indicators may be mostly ignored
in the process, and subjectivity may also be an issue of concern.

The mid-term Qualis was an exercise to test the methodology under develop-
ment. With the ongoing work of both Qualis working groups, the exercise could
contribute to the improvement of the methods, plus the addition of others use-
ful for the SSH. Together, these approaches could make the final reclassification
look more like the one in the “Exact Sciences...” for all three groups.

The final Qualis methodology was approved by CAPES in September 2020, one
year before the Quadrennial Evaluation of graduate programs was scheduled to
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occur. The new process is detailed in CAPES (2020a), and the model reflected
the recommendations of the working groups in the “Humanities” (Amado et al.,
2020) and “Life Sciences” and “Exact Sciences...” (Santos et al., 2020). Some
key results detailed in the final document relate to the calculation methods,
which can be summarised as follows:

i) Journal percentiles are collected from Scopus CiteScore and Clarivate’s
Journal Citation Reports (JCR). Journals are ranked according to per-
centiles by comparison, after normalisation of their impact factors within
334 subsubjects (Scopus) or 235 categories (WoS).

ii) Google Scholar’s h5 is used to calculate percentiles equivalent to those
from Scopus and WoS, in case the journal is not covered by any of those.
The imputations are calculated using regression models described in the
documentation. Sometimes, a cap is applied to the results to avoid over-
valuing journals considered not to be international enough, meaning that
they are not indexed by the two preferred databases.

iii) The classification of “Humanities” journals considered:

¢ Existence of subareas for normalisation;

¢ Indexing by discipline-specific databases (i.e., “Business...” used in-
dicators from the Scientific Periodic Electronic Library — SPELL);

* Optional use of the impact factor or reputation indicators;

* Consideration of publication languages in normalisation procedures;

e Use of h5 or h10, to better reflect citation practises in each area.

iv) The stratum C will include all journals that do not have any of the indica-
tors adopted by the model, or that do not meet good publishing practises.

The presented selection of indicators is far from groundbreaking, going against
principles from responsible research movements represented by the San Fran-
cisco Declaration on Research Assessment — DORA (ASCB, 2012) and the Leiden
Manifesto for research metrics (Hicks et al., 2015). Furthermore, the proposal
also takes Brazil in the opposite direction of evaluation systems like the one
existing in The Netherlands, where indicators such as the Journal Impact Factor
and the h-index are banned or restricted (VSNU et al., 2020).

Nonetheless, CAPES implemented the calculations to provide the classification
suggestions used for the 2016-2020 Qualis. Figure 7.4 shows how the evalua-
tion committees dealt with the suggestions.
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Classifications recommended from indicator application
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Figure 7.4.: Final reclassification of journals from the indicator-based suggestions to the peer review results, grouped by broad areas
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Figure 7.4 is surprising at first glance, especially when compared to Figure 7.3.
The chart covering the final 2016-2020 Qualis shows that committees in the
three broad areas accepted most of the indicator-generated journal classifica-
tions offered by CAPES. Although little has changed for “Life Sciences” and “Ex-
act Sciences...”, the “Humanities” went from questioning and reviewing most
indicator classifications to a level of agreement even higher than that of the
other two groups. Could CAPES have found the perfect journal ranking sys-
tem that makes expert review nearly irrelevant? A deeper investigation of the
methodology described in CAPES (2020a) reveals that this is not the case.

According to CAPES (2020a, p. 10), “Each area can adjust its classification,
observing a maximum of 30% of changes to the strata, of which 20% can
be made in up to 1 level and 10% in up to 2 levels”. Therefore, the apparent
alignment between indicator classification and expert analysis seen in Figure 7.4
is more a representation that areas are not free to reclassify journals as needed.
The limitations imposed prevent us from seeing the level of agreement between
indicators and evaluators in the final Qualis, as was possible in its mid-term
version shown in Figure 7.3.

7.4 The persistent need to evolve

There is no doubt that the latest iteration of Qualis has been an advancement.
Historical problems derived from multiple and extremely diverse classifications
of the same journals have been solved. With the mother area approach, evalu-
ation can focus on quality and the classification ceases to represent a one-stop
system where a magic stratum should capture quality, relevance, and pertinence.
Finally, the adoption of an indicator-based reference that can be reviewed by
experts has the potential to be a step forward, despite the evident flaws ob-
served; that is, better indicators should be considered in future iterations of the
classification, and the limited room committees have to question such indicators
should be revisited.

However, while the discussion on seeking further evolution is relevant, it is also
important to reflect if there is still a need for a Qualis at all. Arguments for
the end of Qualis find support from many Brazilian academics, and the idea
has been registered by a special committee in charge of monitoring the most
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recent National Plan for Research and Graduate Education (PNPG) in Brazil. In
their final report, with reflexions on Qualis as part of research evaluation in the
future, the committee stated:

Qualis has played an important role in the qualification of graduate
production. Given the new resources and features in IT tools and the
consolidation of databases that have emerged in the time between the
last triennial evaluation and this moment that we approach the sec-
ond quadrennial evaluation and the maturity achieved in the SNPG,
we have a new context. In this context, the evaluation of production
in each evaluation area should be based on established international
metrics widely accepted by the community. In this sense, the Commit-
tee proposes the extinction of Qualis after the next evaluation cycle
(2021-2024) (PNPG Committee, 2020, p. 25).

There are three important points in the recommendation of the committee.
The first relates to the available technology and the advances in tools. Indeed,
while Qualis evaluation at the journal level has been a manifestation of a lack
of resources and data to directly evaluate published papers, now there are
not only resources, but also sophisticated indicators that can be used for a
quality assessment that is a certain improvement over the limitations of journal
evaluations (Polonsky and Whitelaw, 2005).

The second point relates to what is forgotten by the committe when they rec-
ommend using established international metrics, and to what they mean when
talking about databases. As highlighted by (Brasil, 2021b), databases such as
the Web of Science have uneven coverage of Brazilian publishing in evaluation
areas, failing to include a significant part of the papers published in Portuguese,
which are important for communicating with local audiences on topics of local
relevance. It is wrong to believe that only science with an international impact
can be of value, and evaluation must be responsible to not push researchers
away from local impact, forcing them to chase metrics under penalty to see their
work unrecognised and unrewarded. Databases do not need to be limited by
Web of Science or Scopus, as there are alternatives with a better coverage, such
as Dimensions and OpenAlex, that can be used for more detailed and relevant
publishing analyses.

Chapter 7 Between Bibliometrics and Peer Review



The third point is whether Qualis should be extinguished. If Qualis is seen as a
ranking that reduces the complexity of scholarly publishing to a set of simple
strata, constantly misused beyond its intended application of helping conduct a
complex, multidimensional evaluation of graduate courses; then, yes, it may be
time for Qualis to disappear. However, Qualis is a broader strategy to evaluate
scientific production. Today there is a Qualis for books, another for events, for
artistic and for technical/technological production. As with the Qualis journals,
they are all based on applying a combination of quantitative and qualitative
methods, combined with expert analysis, to help separate the good from the
bad in the challenging process of evaluating graduate programs in Brazil.

Brazil cannot abandon a system that allows the valuation of journal production
of national and international relevance, and also of a broader set of products
that fit within DORA recommendations for responsible evaluation (ASCB, 2012).
Qualis should remain as a means of combining the best available expert review
with methods and indicators that can be applied to Brazilian reality, considering
the scale of the SNPG and the limitations it imposes on an evaluation system. To
abandon that in exchange of the suggested international metrics will probably
hurt the country’s efforts towards a science system that aims both to expand
the frontiers of knowledge and produce societal impact.

7.5 Conclusion

This chapter has delved into the intricacies of the Qualis system, analysing its
historical development and implications as a crucial part of evaluating research
and graduate education in Brazil. Qualis was established around 25 years ago
to incorporate a qualitative dimension into the assessment of the country’s
expanding scientific production. Considering that resources were limited, an
article-level analysis of scholarly production was not feasible, so Qualis has been
an imperfect but necessary solution to classify scientific journals as a proxy of
the expected quality of articles published by Brazilian researchers.

Although Qualis has experienced numerous changes since its inception, it con-
tinues to grapple with the challenge of balancing objectivity and precision with
the unique characteristics of scholarly work across various disciplines. In its
latest iteration, Qualis addressed some of its notable historical shortcomings.
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For instance, different evaluation areas used to classify journals into distinct
strata, factoring in not just quality, but also pertinence and relevance as ranking
adjustments. While these factors are essential in an evaluation, it is improper
to artificially elevate a journal’s rank to incentivise more submissions, despite
its diminished quality. Similarly, it is unjust for areas to downgrade a journal’s
ranking merely because it is from a different discipline.

The new Qualis now empowers evaluation areas with the responsibility to clas-
sify the journals that belong to them, and the resulting ranking is unique, being
adopted in the assessment of all areas. The advance created a new challenge,
as the methods adopted for classification in different areas must be comparable
and valid across all disciplines. For that, quantitative methods are now applied,
relying on indicators such as CiteScore, JCR and Google Scholar’s h-index to
suggest classifications to expert committees, which can make the necessary ad-
justments through a peer review process. However, the quantitative approach
seems to have stripped the committees of their voice, since only 30% of the
calculated rankings can be modified in the peer review phase, with any modifi-
cations also being limited in range.

However, the importance of having a framework that enables the valuation of
scientific production should not be underestimated. While some call for the
extinction of Qualis and subsequent replacement by international metrics from
which many developed countries try to escape, the system remains vital to foster
an inclusive and equitable academic landscape in Brazil. Although established
international metrics offer greater objectivity and acceptance for the evalua-
tion of scientific production, they may fail to capture the unique context and
challenges faced by Brazilian researchers and graduate programs. Furthermore,
an overemphasis on international metrics can discourage researchers from fo-
cussing on locally relevant research, often produced in the local language, which
is crucial to address the needs and concerns of the Brazilian society.

Moving forward, it is essential not to abandon, but to refine and enhance the
Qualis system by drawing on the best available methods and indicators tailored
to the Brazilian context, as well as recognising the importance of expert review.
By doing so, we can work toward creating a more inclusive, equitable, and com-
prehensive evaluation framework that supports and values the diverse forms
of scientific production that contribute to the growth and development of the
Brazilian graduate system and the broader scientific community.
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Beyond the Web of Science

Many researchers in the developing world feel
trapped in a vicious circle of neglect and — some say
— prejudice by publishing barriers they claim doom
good science to oblivion.

— W. Wayt Gibbs

Brazil employs a national evaluation system which is conducted by the Brazil-
ian Agency for Support and Evaluation of Graduate Education (CAPES). As the
name of the agency suggests, such evaluation focuses on masters and doctoral
courses, but the Brazilian Society for the Advancement of Science (SBPC) indi-
cates over 95% of all Science & Technology research conducted in the country
comes from these graduate courses. Thus, it is possible to state that evaluating
graduate education is nearly the same as assessing the whole science system in
Brazil (Nobre and de Freitas, 2017; SBPC and ABC, 2020b).

First conceived in the 1970s, the evaluation of graduate programs was initially
intended to better allocate funding for the development of science in the country.
Over time, the model grew in size and complexity, becoming a high-stakes
assessment of almost 8000 master’s and doctoral courses organised into nearly
5000 research units or programs (PPG). Every four years, all research programs
in the country go through a compulsory, government-funded evaluation that
grades them on a scale from “1” through “7”; the last representing the highest
level of excellence. Positive results not only guarantee status for the PPG and
the institutions that promote them, but also implicate in an increase in funding,

This chapter has been published as: Brasil, A. (2021). Beyond the Web of Science: an overview
of Brazilian papers indexed by regionally relevant databases. In Proceedings of the 18" International
Conference on Scientometrics & Informetrics (pp. 193-204). Leuven, Belgium: KU Leuven.
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a higher number of available scholarships, and access to a wider range of grants.
In comparison, a low performance will not only lead to funding cuts, but it can
also threaten the programs’ existence. For instance, research units graded “1”
or “2” are no longer allowed to enrol new graduate students and must suspend
their activities completely as soon as the last of the currently enrolled students
graduate (CAPES, 2017b; Nobre and de Freitas, 2017).

While an additional study is being conducted to explore the complexity of the
national evaluation system in Brazil, for this paper it is relevant to know that
the actual evaluation relies heavily on mixed methods. Disciplinary and inter-
disciplinary panels from 49 distinct evaluation fields perform the assessment of
PPG with qualitative and quantitative data collected yearly from every research
unit in the country. From the available evidence, several dimensions are as-
sessed by the committees in charge, from infrastructure to educational results
and societal impact of the PPG. Scientific production is, as expected, one of
the most valued dimensions in the process, including specific evaluation of dis-
tinct types of output such as books, technical and artistic products, conference
proceedings, and papers, among others.

The assessment of papers published by graduate programs in the country fol-
lows the principles of the broader evaluation system: each of the 49 research
areas receives a comprehensive list of each PPG’s publications, together with
a series of indicators gathered and calculated from national and international
databases. Panels composed by established researchers in each area interpret
the available information — combined with their inherent knowledge in the field
— and generate what is known as Qualis Journals: a nine-level classification
system for all journals used by Brazilian researchers during the evaluation cycle
(Barata, 2016; CAPES, 2021c).

Qualis has been an essential element in Brazilian evaluation since 1998. The
classification system evolves over time to reflect advancements in scientific pub-
lishing as well as in information systems (Barata, 2016). To promote changes in
the current evaluation cycle (2017-2020), CAPES established a working group
to review Qualis procedures (CAPES, 2018d). In a preliminary report, the
group states that the new assessment model must induce internationalisation
of both publishing and journal indexing. The initiative proposes to reduce the
qualitative perspective, attributing to journal-level indicators — such as jif and
h5 — most of the responsibility for the classification (dos Santos et al., 2019).
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Considering the evaluation literature strongly discourages practices which rely
heavily on indicators to assess scientific productivity, especially those depen-
dent on journal-level metrics (Hicks et al., 2015), it is not surprising that a
consensus has not been found among the research-area representatives work-
ing with CAPES. Several disciplines, especially those in the Social Sciences and
Humanities (SSH), are concerned with the proposal for a 'New Qualis’, espe-
cially because the current focus is on adding weight to the value of publications
indexed by databases such as the Web of Science (WoS) and Scopus, while
undervaluing those indexed by regional databases, mostly in local language. As
a consequence, even though ordinance no. 150 (CAPES, 2018d) established a
three-month deadline for publication of a report by the Qualis Journals working
group, almost three years have passed, and the document remains unpublished.

The main goal of this research is to contribute to this current debate around the
‘New Qualis’, primarily by investigating topics that may shed light over concerns
such as: i) How is the coverage of Brazilian papers in international databases?
ii) How representative is the local language for the country’s publications, and
how different is the coverage from regional to international databases? iii) In
case significant differences are found, how extreme are the disciplinary varia-
tions? iv) From a thematic standpoint, are there research topics that have more
space in regional databases?

8.1 Methods and data

The central data set that supports the current research comes from all Brazilian
PPG. It is a virtually complete list of all publications produced in these pro-
grams, by both faculty members and student body alike. There are two main
reasons why this data set covers the majority of the actual PPG output. The
first one lies on the mentioned high stakes of evaluation. Since performance
relates to funding and to the continued existence of research programs, their
directors, university pro-rectors, and researchers are concerned with the quality
of the data provided. The second reason is that, for many years, CAPES has
counted on information systems to collect PPG data to perform the evaluation.
Distinct systems have been developed over time and the data collection is now
conducted through the Sucupira Platform: an integrated system that is robust
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enough to deal with the size of the Brazilian National System of Graduate Ed-
ucation. The platform is open continuously for data submission and it grants
the general public direct and real-time access to all of it. This means all PPG re-
searchers and stakeholders become part of a relevant auditing system. As such
data is subsequently audited by the committees in charge of the evaluation,
there is also an authenticity layer of control (CAPES, 2021c; Siqueira, 2019).

Integrated data sets from graduate education in Brazil are made available
through CAPES ’ Open Data platform (CAPES, 2021a). In this research, the R
language (R Core Team, 2021) was used to combine and clean available data
sets which relate to four categories in the database: i) general information from
graduate programs; ii) scientific output from graduate programs; iii) detailing
of bibliographic production from PPG; iv) authorship details of papers and re-
views. The most recent Qualis rankings were subsequently gathered from the
Sucupira Platform (CAPES, 2021c) and combined with the broader data set.

The resulting data include all papers published from 2013 to 2018, totalling
more than 1,3 million records of around 750 thousand individual publications.
The reason for the difference is that CAPES’ records are PPG-based, which
means publications co-authored by researchers from distinct research programs
are recorded for each individual PPG. Publications from 2019/2020 were not
yet included in the study because data for those years are only partially avail-
able, with relevant details such as DOI and ISSN still missing (CAPES, 2021a).

Once the work on the core data was completed, a series of complementary
databases were consulted to enrich the resulting data set. For that, key fields
like DOI, ISSN, and additional information on author last names, journal vol-
umes/issues, page numbers and titles of publications were all used to match
the consolidated data with the following additional sources:

i) SciELO - bibliographic database structured on a cooperative model of
Open Access (OA) journals, which are selected based on a set of quality
and operational criteria. The network focuses on the scientific commu-
nication needs of developing countries, especially in Latin America and
the Caribbean. It was established in Brazil and now extends to 15 other
countries, including Portugal, Spain, and South Africa (SciELO, 2021).

ii) RedALyC - similar to SciELO, it is a network of OA journals focused
on scientific output from Latin America and the Caribbean, while also
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extending to other Portuguese and Spanish speaking countries. It reaches
26 countries and establishes a series of criteria to include journals in its
database (RedALyC, 2021).

iii) Latindex — another network focused on OA publishing. It reaches 23 coun-
tries, mostly Spanish or Portuguese speaking, counting with a directory
of 29.192 indexed journals. Even though the broader coverage may be
useful to map Brazilian output, only a small percentage of the journals
have been through the compliance process with the Latindex methodol-
ogy, which includes criteria similar to those adopted by the other networks
mentioned. These quality-assured journals form a Latindex subset of 2265
journals, known as Catalogue 2.0 (Latindex, 2021).

The enriched data set created allowed a series of analyses on the coverage
of the regional databases, publication languages, research areas, and more.
Nevertheless, at least one international database was also needed, and the
Web of Science (WoS) was chosen to complement the research. According to
Chavarro et al. (2018), this database is one of the main data sources used to
obtain bibliographic data for many quantitative research assessments, and this
includes the impact factors which inform the Brazilian Qualis classification.

8.2 Findings and discussion

From 2013 to 2018, CAPES’ database of scientific production lists a total output
of 752.453 papers and reviews, published in 29.679 distinct journals (merging
ISSN for electronic and print versions). All of them were classified under the
Qualis criteria which, in the current scale, consists of grades Al, A2, A3, A4, B1,
B2, B3, B4, and C/NP (Al being the top grade). Each disciplinary committee
determines the score attributed to each of the possible grades, and individual
publications receive corresponding points during the evaluation process, except
C/NP. This rank is reserved for low quality or predatory journals, as well as
those which the commit-tees consider lacking scientific rigour (e.g., non-peer-
reviewed publications) (CAPES, 2021c).

To best represent the universe of valid journals, all results in this paper exclude
those which were ranked C/NP, as well as any others which may have been dis-
qualified by the evaluators during the data auditing process. As a consequence,
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the number of considered papers drops to 585.945, published in 23.508 jour-
nals. The filtered CAPES database was then matched with the Web of Science,
following the guidelines described by Visser et al. (2021). A total of 9.597
journals (40,8%) were found in the database, with 298.170 papers published
(49,4%). Figure 8.1 shows the results of this analysis.
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Biological Sciences 78% 22% 91% 9%
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Figure 8.1.: Percentage of journals and papers indexed by WoS (2013-2018), according
to research areas adopted by CAPES

As Figure 8.1 shows, there is a considerable difference in WoS coverage when
results are grouped according to the nine research areas defined by CAPES: a
meso-level aggregation of the 49 evaluation fields conducting the evaluation
process. As it can be seen, 78% of the journals used by Biological Sciences PPG
to publish their papers (2013-2018) are indexed by WoS. In contrast, the same
is true for only 13% of those from Linguistics, Literature, and Arts.

From the papers’ perspective, it can be noted that the number of publications in
research areas with broader WoS coverage tends to be even higher. For instance,
73% of Exact and Earth Sciences journals are indexed by WoS, and this number
rises to 85% when looking at the paper level. Opposite to that are all Social
Sciences and Humanities (SSH), where the percentage of papers in the Web
of Science is even smaller than their journal coverage, indicating a lower-than-
average number of publications in such journals. Of course, caution should be
used to interpret disciplinary differences observed in Figure 8.1. Scholars such
as Tijssen et al. (2006) and Chavarro et al. (2018) have already highlighted
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the dangers in analysing differences in database coverage across research areas,
as large variations are often influenced by internal biases in the database’s own
coverage. Nevertheless, for the trained eye, Figure 8.1 seems to paint a very
extreme picture.

To help analyse if the disciplinary variation in the Web of Science coverage is
more prominent for Brazilian scientific publications, Figure 8.2 was designed
from data collected from the bibliometric version of the WoS core collection
hosted at the Centre for Science and Technology Studies (CWTS). All papers
and reviews from the 2013-2018 period were included in the visualisation
designed using the VOSviewer software (van Eck and Waltman, 2009), and
the publications were grouped according to the micro-level field classification
(Waltman and van Eck, 2012).
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Mathematics
and Computer

Biomedical and Science
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$i vosviewer ‘ ‘ o and Engineering

Figure 8.2.: Scientific production indexed by the Web of Science (2013-2018) according
to CWTS micro-level field classification

Figure 8.2 shows 4013 clusters of publications in the WoS database. The size
of the circles represents the number of publications in each cluster and their
positions are calculated from the citation traffic between all papers. Five main
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fields of science are shown, and they confirm that there is a proportionally
smaller number of SSH clusters and publications in the database. To see how
Brazilian scientific publishing relates to the broader WoS coverage, Figure 8.3
maintains the configuration from the previous map but including only Brazilian
papers and reviews, with resized circles according to the proportion of the
country’s available publications.
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Figure 8.3.: Brazilian scientific production (2013-2018) mapped according to CWTS
micro-level field classification

The size variation of clusters in Figure 8.3 is evidently more pronounced than in
the previous map, and the colour overlay helps understand the significance of
that. Cluster colours pointing to 1.0 in the included scale imply the proportion
of Brazilian publications is around the same as for the global database. Lighter
colours mean Brazil produces a higher proportion in these fields, and the darker
colours mean the exact opposite. The resulting visualisation shows Brazilian
publishing is proportionally higher across the Biomedical and Health Sciences,
and in some Life and Earth Sciences clusters. Isolated points of higher relative
productivity can be found in other research areas, but most other clusters are
underrepresented.
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The main message from Figure 8.3 seems to be that Brazilian publishing be-
haviour within WoS amplifies the coverage biases already observed in the
database. To confirm this perception, the internal coverage calculation de-
scribed by Moed and Visser (2007) is applied. This indicator analyses the extent
to which the articles included in the WoS cite other articles which may or may
not be found in that same database. From the number of missing references, it
is possible to infer the percentage of scientific publications that are not indexed
by the Web of Science. Figure 8.4 shows the results of the analysis, but grouping
the CWTS field classification systems at their macro-levels, for clarity purposes.
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Figure 8.4.: Scientific production mapped according to CWTS macro-level field classifi-
cation for (a) complete WoS database (2013-2018), and (b) only Brazilian
publications, with relative internal coverage overlay

Figure 8.4a shows the 23 broad disciplines of CWTS macro-level field classifica-
tion. The colour clustering follows the scheme from Figure 8.3, and the size of
each circle indicates the number of papers in the WoS database (2013-2018).
To design Figure 8.4b, the data was filtered to show only Brazilian publications
in proportionately resized clusters. As in the previous maps included in this
paper, it is possible to see differences in the publication distribution across fields
from (a) to (b). For instance, Brazil produces relatively more in most Life and
Earth Sciences clusters, but much less in the single SSH cluster.

To design the colour overlay on Figure 8.4b, the average internal coverage
(Moed and Visser, 2007) was calculated for the 23 broad disciplines in both
data sets: the complete one in (a) and the Brazilian one in (b). The results
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show that the internal coverage in (a) for the largest Biomedical and Health
Sciences cluster is of 91%, for the most prominent Life and Earth Sciences is of
73%, while for the single SSH cluster is of only 34%. The numbers for Brazil are
slightly lower in (b), at 88%, 65%, and 27%, respectively. This means Brazilian
publications are citing a larger percentage of works not indexed by WoS.

A second step for the colour overlay in Figure 8.4b was to calculate the ratio
between the broader database internal coverage and the Brazilian one. For SSH,
for instance, this would mean 0, 27/0, 34, indicating Brazil’s relative coverage is
of 79% of the outcome seen for the unfiltered database. The results displayed
in the overlay show Brazilian internal coverage is lower across all 23 broad
disciplines, and the largest variations are seen exactly on clusters that already
registered low coverage in the broader database. This analysis confirms the
original impression that coverage biases in the Web of Science are exacerbated
in Brazilian output. Is this a result of publishing barriers or a matter of choice
to publish in journals indexed elsewhere?

Maybe the answer can come partially from scholars such as Gibbs (1995) and
Tijssen et al. (2006), who already discussed challenges that researchers in the
developing world need to face to overcome publishing barriers. Among them
are both disciplinary and language obstacles, as English journals dominate
databases such as the Web of Science, with much less room for Portuguese
or Spanish publications. This is a significant problem for Brazil, as the most
recent Education First Proficiency Index (2020) — which ranks 100 regions
according to English Skills — places the country in the low proficiency group
(53 position). Besides that, the British Council (2014) reports only 5% of
Brazilians have some knowledge of English, while only 1/5 of those present
some level of fluency. The numbers are also not good, yet less abysmal, when
researcher population is considered. According to de Vasconcelos (2008), who
analysed data from the curricula vitae of over 50 thousand Brazilian scientists,
around 33% of them declared to be proficient in English. Even disregarding
biases from the self-declaration of proficiency seen in the CVs, still only a third of
Brazilian researchers would not find language an obstacle to publish in English.

Considering these limitations, Figure 8.5 shows all Brazilian papers from 2013-
2018, isolating publication percentages according to WoS coverage and the
main language reported for the individual papers. Results are also shown
according to the research areas adopted by CAPES’ classification system.
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Figure 8.5.: Comparison of language profile of Brazilian papers (2013-2018), in and
out of WoS, according to research areas adopted by CAPES

Disciplinary differences are, once again, strikingly evident in Figure 8.5. Most
of the Brazilian papers indexed by the Web of Science are in English, and pub-
lications not covered are mostly in Portuguese. SSH papers in local languages
account for more than 80% of publications in all three research areas. The
Multidisciplinary field is also impressive as publications are nearly split in the
middle regarding WoS coverage, with language participation mirroring each
other. Figure 8.5 also shows that there is only a very small share of papers in
Spanish or other languages, which add to less than eight thousand publications
(a little more than 1% of the total).

After identifying that most papers not indexed by the Web of Science are in
Portuguese, even in research fields such as Health Sciences, we wonder if such
publications would be found in regionally relevant databases. Figure 8.6 shows
the results of such analysis by mapping the whole set of Brazilian publications
(2013-2018) with the Latindex, SciELO, and RedALyC databases.

The two polar charts included in Figure 8.6 show the percentage of publications
in each of the CAPES-adopted research areas that can be found in Latindex,
SciELO, and RedALyC. The left chart shows non-English publications, which we
have seen are mostly in Portuguese. The broader Latindex directory covers a
significant percentage of papers not found in WoS, reaching nearly 80% in the
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Figure 8.6.: Brazilian papers (2013-2018) not indexed by WoS but available at Latindex,
SciELO or RedALyC: (a) Non-English and (b) English

Humanities and Social Sciences, with its lowest coverage in Biological Sciences,
where it is around 30%. SciELO and RedALyC, counting with more curated
collections, cover a smaller share, but over 20% of the 'missing’ Health Sciences
papers are included in SciELO, for example.

For English publications not included in the WoS collection, Figure 8.6b shows
that there is very little to find in RedALyC, but Biological and Health Sciences
have a significant share of papers in SciELO and Latindex. The much larger
Latindex coverage that was seen in Figure 8.6a is no longer present, which
may indicate the predominance of Spanish and Portuguese journals in this
bibliographic database.

By the investigation of only three established Latin American databases, it be-
comes evident that the local language scientific publishing is finding alternative
outputs for publication. From this initial inspection, other databases might be
explored, and a study by Alonso-Gamboa and Russell (2012) highlighted some
interesting alternatives for the future. Among them are LILACS, a Health Sci-
ences database covering 901 journals from 26 countries: and PERIODICA, a
data-base of around 1500 Science & Technology journals from Latin America
and the Caribbean.

After that, there is still a pertinent question to answer: Are Brazilian researchers
investigating significant research topics which are only covered by regionally
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relevant databases? To answer that, all titles from the 585.945 papers and
reviews published in Brazil in 2013-2018 were exported to a corpus file which
went through Neural Machine Translation into English. This corpus was used to
generate a term map using VOSviewer software (van Eck and Waltman, 2009),
which can be seen in Figure 8.7.
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Figure 8.7.: Term map generated from titles of Brazilian papers (2013-2018)

Figure 8.7 shows six different colour clusters with an evident relation to some of
the main fields of science. Biomedical and Health Sciences appears in green and
it is quite a significant cluster, in line with what has been seen about the Brazil-
ian publishing profile. Other clusters seem to cover Life and Earth Sciences,
with relevant topics related to Agricultural and Environmental Sciences, and a
minor light-blue cluster goes into Physical Sciences and Engineering. Another
large cluster is detached to the right of Figure 8.7, showing in red what evi-
dently represents Social Sciences and Humanities. The fact that SSH research
topics seem to be isolated from the rest becomes clearer with a colour overlay
applied to the term map, as displayed in Figure 8.8.

The overlay on Figure 8.8 was possible because, while exporting the publication
titles to create the corpus, a score file was also produced, indicating if each
individual paper was indexed by the Web of Science or not. From that, the SSH
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Figure 8.8.: Term map generated from titles of Brazilian papers (2013-2018), colour-
coded by Web of Science coverage

island seems even more detached, as most clusters are close to zero in the scale,
meaning nearly all publications on the subject are not indexed by WoS. A small
group of clusters in the left border of SSH reaches around 20% coverage, being
weak links to other main fields of science.

Considering the left group of research topics displayed in Figure 8.8, some of
the Biomedical, Health, and Life Sciences clusters shown at the top left, in light
colours, are quite noticeable, as nearly 80% of the occurrence of such topics are
in WoS indexed papers. Several other clusters are shown in shades of green,
which mean their incidence is relatively balanced regarding WoS coverage,
fluctuating between 40% to 60% in the presented scale.

8.3 Conclusion

A recent study conducted by Chavarro et al. (2018) investigated the extent to
which the inclusion in the Web of Science would be an indication of journal
quality. Among their findings was that journals with similar characteristics
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and editorial standards often receive unequal treatment due to their place of
publication, discipline, and language. The authors warn research evaluators
against the assumption that WoS and similar databases would assess journals
without bias, joining several other scholars such as Alperin (2014), Garfield
(1995), and Mounier (2018) in a call for caution in developing countries, with
particular emphasis on Latin America.

In Brazil, policymakers and evaluators are engaged in ongoing discussions over
a proposal for changes in the assessment of journals and publications that would
trade a significant share of the qualitative methods currently adopted in favour
of more journal-level indicators from WoS-like databases. This study adds to
the warnings about qualitative dimensions of such databases and shows further
science can be found in regionally relevant databases as well, where topics
overlooked by the Web of Science are covered.

The data presented here show that WoS indexes around 41% of the qualified
journals Brazilian researchers use to publish their work, accounting for just un-
der 50% of the country’s papers. Disciplinary distribution is hugely unbalanced,
and the analysis of internal coverage for the broader WoS versus the Brazilian
set of publications shows the existing biases in the database are taken to ex-
tremes in Brazil’s case. That means disciplines such as the Social Sciences and
Humanities, with already low coverage in the Web of Science, are even more
underrepresented in Brazilian publications.

When it comes to using WoS indicators for evaluation, Moed and Visser (2007)
describe four possible types of bibliometric studies from an internal coverage
inquiry. The first type is known as a ’pure’ WoS analysis, as it would be possible
to rely solely on WoS source journals to analyse citation impact when internal
coverage is over 80%. Types 2 and 3 — with coverage-ranges at 60-80 and 40-60,
respectively — would require different levels of expansion in the sources covered,
whether by including target articles not published in WoS source journals (2)
or adding articles in proceedings volumes from a range of subsequent years (3).
In case WoS coverage in a field is below 40, the mere value of a citation analysis
based on WoS data should be questioned, even if target or source universes are
expanded (Type 4 study).

The internal coverage analysis at the micro-field level classification for Brazil
reveals that the bibliometric studies recommendations for the 4013 clusters
would be: Type 1 — 43%; Type 2 — 29%; Type 3 — 14%; Type 4 — 14%. The
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problem is that of the 1741 clusters eligible for a 'pure’ WoS analysis, 979 are
in the Biomedical and Health Sciences, and 626 are in the Physical Sciences
and Engineering, while only 19 are in Mathematics and Computer Science and
eight in Social Sciences and Humanities. Even though for Mathematics, 48% of
the clusters suggest a Type 2 study, 64% of those in SSH are ranked as Type 4.
Consequently, we should question the mere value of the provided indicators for
any quality assessment.

While these findings should be enough for policymakers designing Brazilian
evaluation to step back from expanding their reliance on indicators from WoS-
like databases, this research has also shown that most of the Brazilian scientific
output not indexed by the Web of Science is written in Portuguese. That is par-
ticularly important for Brazil, as only a third of the researcher population states
to have achieved some level of English fluency. Local language publications
mean more people can produce and consume science, and societal impact may
be even more relevant than citation metrics.

Since a significant share of local language papers could be found in Latindex,
SciELO and RedALyC, future studies on identifying other high-coverage regional
databases are recommended. Such databases cover various research subjects,
some of them widely overlooked or just absent from WoS indexed publications.
Besides that, they usually have a core concern to promote the expansion of OA
journals.

For instance, the Directory of Open Access Journals (DOAJ, 2021) — a community-
curated online service with freely available data on OA details for 15.874 jour-
nals — reveals very interesting results when crossing its database with this
project’s data set. Around 62% of the Brazilian papers indexed by Latindex,
SciELO or RedALyC were published in DOAJ listed OA journals. These are
nearly 170.000 papers, of which almost 140.000 were in diamond OA, with no
costs for authors. In contrast, only 25% of the set of articles indexed by WoS
were published in DOAJ listed journals, and 63% of those were made open only
through APC charges.

The presented numbers are consistent with a comprehensive study by Pavan and
Barbosa (2018), which analysed OA publishing for Brazilian authored articles in
WoS. Using data from the 2012-2016 period, the authors estimated 59% of OA
papers in the database were in APC journals, at an average cost of USD 1492,27
per article. For a country like Brazil, where only 50% of PhD candidates receive
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monthly stipends (with values under USD 450), the high cost for OA publishing
is a considerable problem. It’s not that researchers would pay for publishing
themselves, but the fact is the average APC cost of three papers could fund a
whole year of stipends for a PhD candidate.

In conclusion, this research has shown that while adopting international indi-
cators from established databases might seem like a good simple solution to
improve local science, the reality is that databases such as WoS tell only half of
the whole story. Brazilian scholarship is not only about state-of-the-art publica-
tions in top journals; it is also about regionally relevant topics, often destined
to a Portuguese speaking audience; it is about access to publish and consume
science, given the socioeconomical reality of the country. Brazilian science goes
beyond the Web of Science, and a sound and comprehensive evaluation sys-
tem should strive to capture its complexity, instead of trading it for restraining,
short-sighted simplicity.
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The unseen costs of article
processing charges

As long as scholars rely on journal impact measures
in order to boost their career perspectives, OA
publishers can benefit from higher APCs by
improving the standing of the journals they run.

— Sergio Copiello

Some 25 years after the start of the open science movement, a strong devel-
opment in the transition towards opening practises can be seen in parts of
academia, ranging from scholarly publishing access to the first steps taken
towards open governance. While many in the science system applaud the move-
ment, it is necessary to follow such developments critically, making sure the
intended goals are reached. One of such initial goals of the Open Science (OS)
effort was to improve accessibility of publicly funded research to everyone in
the science system, creating a global level playing field. Thus, Open Access
became one of the most recognisable aspects of OS (Fecher and Friesike, 2014).

This study investigates particular dimensions of Open Access publishing, espe-
cially those connected to the payment of Article Processing Charges (APCs) and
the less visible consequences of such practises. Research was carried out at
the country level, with a special focus on Brazil and the Netherlands, as both
played a pioneering role in the development of OS in their own contexts. Brazil
clearly was a forerunner in adopting Open Science, as can be seen by the 1998

This chapter has been published as: Brasil, A., Van Leeuwen, T. (2022). The unseen costs of
article processing charges: The different realities of Brazil and the Netherlands. In Proceedings
of the 26" International Conference on Science, Technology and Innovation Indicators (STI 2022).
Granada, Spain. https://doi.org/10.5281/zenodo.6966707
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launch of the SciELO database — introducing a cooperative publishing model
for OA journals (Packer, 2010) — or by the country’s approach to make closed
publications democratically accessible with a nationally maintained Portal of
Journals (de Almeida et al., 2010). From the Netherlands side, the country
already implemented a national Gold Open Access mandate in 2014, followed
by national transformative agreements with large publishing houses.

The country selection for this study was also motivated, as will become clear
in discussing the results, because Brazil and the Netherlands are in opposite
extremes of a spectrum when APC payments and resulting publication impact
are taken into consideration. From the initial focus on these two cases, a
scenario representative of the Global South and North will become evident, as
will the complexity of Open Access practises leading not only to blessings, but
also to unintended effects that may force countries to adapt in creative ways.

9.1 Methods and data

This study has been conducted primarily through the analysis of data originat-
ing from the Web of Science core collection, considering the in-house version
available at the Centre for Science and Technology Studies (Clarivate Analytics,
2022). Data were used to identify journals and articles considering affiliations
to assign publications by country. The Digital Object Identifier (DOI) of the
publications was used to collect OA information from Unpaywall (Else, 2018).
The Directory of Open Access Journals (DOAJ) also provided data on APC. The
financial data and the corresponding exchange rates were obtained from the
Organisation for Economic Co-operation and Development (OECD), including
the Purchasing Power Parity (PPP) (OECD, 2022). For the analyses, only articles
published between 2015 and 2018 were considered, allowing the calculation
of the Mean Normalised Citation Score (MNCS) based on a four-year window.

For a detailed perspective on Brazil, microdata of the scientific output of the
country was collected from the Brazilian Agency for Support and Evaluation of
Graduate Education (CAPES, 2021a). The agency’s information system offers
details on published articles that allow data to be matched with WoS, using a
procedure described in a previous study (Brasil, 2021b). The data set was also
enriched with information from Latindex, RedALyC, SciELO, and DOAJ.
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9.2 Analysing impact and APCs

In the debate around the different types of Open Access, the cost of APCs usually
plays a central role (Bosman et al., 2021; Raju et al., 2020; Siriwardhana, 2015).
Most scholars recognise that the prices practised by many publishers are not
reasonable, and the potential of such practises to increase asymmetry in the
science system is often considered a consequence (Siler et al., 2018). Despite
that, the movement toward opening science is stronger every day, and those who
can afford publishing in high-impact journals, despite costs, often pursue that
path to make their findings available to everyone (Jubb et al., 2017). The reality
of different countries varies, as do the available resources for publication and
the consequential choice of journals (Copiello, 2020). Evidently, this may also
cause problems with the impact of research by these countries, and Figure 9.1
shows a known relation between APC costs and impact, in this case represented
by the Mean Normalised Citation Score (Waltman, 2016).
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Figure 9.1.: MNCS of OA papers indexed by Web of Science, by country, in relation to
average APC costs (2015 — 2018). All figures shown in this chapter are
available in interactive format at https://tabsoft.co/3F2mc5y

Figure 9.1 displays countries according to the average APC costs paid for OA
publications and the related mean normalised citation score (mncs). The size
of each marker represents the number of Gold OA papers found in WoS, with
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corresponding matches in Unpaywall, as connected by the digital object iden-
tifier (DOI). The visualisation suggests that the more a country pays for its
open publications, the higher the impact measured by mncs. For instance, it is
possible to see a high concentration of countries paying around average value
APCs with an impact close to the mncs database average. Some countries take
the lead with higher average APC costs and mncs, and there are a few countries
with low APCs expenditures and low observed impact.

One could argue that the seeming correlation between impact and high APCs
may be a result of the supply-demand mechanism, as high-impact journals
would receive many submissions of high-quality papers, being able to raise
their charges without reducing demand to a quality-threatening level. However,
this study is interested in investigating another economic dimension related
to APC costs for countries in distinct social-economic realities. In this sense,
Figure 9.1 shows the Netherlands among the leading countries both in average
investment and resulting impact, with an mncs 36% above the average of the
database for its 12,5 thousand papers. At the other extreme, towards the tail of
the logarithmic trend line, Brazil is seen with more than 25 thousand articles
that match the adopted criteria, but with an mncs 43% under the reference and
an APC value of US$ 1004, half of the average measured for all countries.

If the theory of Purchasing Power Parity (PPP) is considered, one cannot convert
currency values to understand how much an APC would cost for any given coun-
try. It is necessary to equalise currencies by considering costs of predetermined
baskets of products and services in those countries and currencies. This pro-
cess reveals the US$ 1004 average APC cost for Brazilian OA papers would be
equivalent to US$ 2139 in the United States of America. Therefore, Figure 9.2
replaces the average APC of the previous scatterplot with the exchange rate
corrected according to the Purchasing Power Parity index available from the
Organisation for Economic Co-operation and Development (OECD, 2022).

Although the PPP-corrected expense of APCs for Brazilian publications more
than doubles the nominal investment, the situation is quite different for most
countries with high mncs averages. For example, the Netherlands spends an
average of US$ 2527 on APCs, and the corrected value is only slightly higher, at
US$ 2818. Figure 9.2 also shows that most countries with higher impact mea-
sures spend proportionally less on APCs, while several countries with around
average mncs spend much more if power purchasing parity is considered.
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Figure 9.2.: MNCS of OA papers indexed by Web of Science, by country, in relation to
average APC costs adjusted by Purchase Power Parity (2015 - 2018).

Although Brazil’s investment in golden open-access publishing is small com-
pared to the Netherlands, the reality is that the costs are relatively high if the
social-economic situation of the country is considered. This perspective suggests
much injustice behind some scholarly communication practises, which intensi-
fies the Matthew effect in science. While everyone is expected to pay exorbitant
prices for high-impact publishing, the investment is significantly more expen-
sive for numerous countries, especially those in the Global South. However, this
study found a second layer of complexity with respect to publishing practises
beyond the cost of APCs and what they represent for different countries.

9.3 The Brazilian practises of OA publishing

A previous study has shown that the Web of Science indexes only around 50%
of all Brazilian papers, and most of the country’s scientific output finds space in
databases such as SciELO, Latindex, and RedALyC (Brasil, 2021b). Conducting
a similar analysis of OA publishing in Brazil, we see even more extreme results,
since 6429 of the 8010 journals in this category are not indexed by WoS. Most
of those are Diamond OA, with no APCs charged for publication (6226 journals,
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representing 77,7% of the total). Of the 1581 WoS-indexed journals, only 668
are APC-free, representing 8,3% of the total. The distribution of OA journals by
indexation in WoS and the price range of APCs can be seen in Figure 9.3.

Not indexed by WoS In WoS

No APC

77,7% (6.226) 8,3% (668)
B Up to $250
I Up to $500

4,8% (382)
W Up to $1000

WL m Up to $1500
B Up to $2000
@ Over $2000

Figure 9.3.: Journals with Brazilian OA output according to APC costs and whether they
are indexed by WoS (2015 - 2018).

Figure 9.3 reveals that it is not possible to measure the impact of Brazilian OA
publications by only looking at the Web of Science, as the database indexes
less than 20% of OA journals used by the country’s researchers. Coverage is
always an issue to evaluate research performance, especially when economic
inequalities are mostly neglected in scholarly publishing practises. For Brazil,
that means finding different ways of financing the publication system, so that
open publishing alternatives can be provided without costs for authors.

9.4 Publication quality and accessibility

As described in a previous study, indicators are not always sufficient to capture
the complexity of some national science systems (Brasil, 2021¢). In Brazil, part
of the solution to improve evaluation practises came from the implementation,
in 1998, of a journal classification system known as Qualis. Such a system
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combines quantitative evidence from multiple data sources with a qualitative
perspective provided by peer review. Therefore, while indicators such as h-
index, impact factor, Scopus percentile, and others may be used to calculate
provisional classifications, disciplinary peer review committees can challenge
these indications and reclassify journals according to what each discipline con-
siders to be of quality. Table 9.1 shows the distribution of the 8010 journals
analysed in this study according to the percentile of the Qualis classification.

Table 9.1.: Journals with Brazilian OA output and articles published, according to the
APC costs and percentile of the national classification of journals (2015 —

2018).
Percentile of the Brazilian Classification (Qualis)

Top 12,5 12,5-25 25-50 50-75 Bottom 25

J P J P J P J P J P
No APC 340 36.689 557 61.191 1221 82.536 1978 84.131 2798  48.521
Up to $250 8 1292 29 16.060 56 16.353 31 3502 17 237
Up to $500 6 2180 16 6260 29 1511 15 88 5 8
Up to $1000 18 2043 18 4276 36 1682 17 68 9 24
Up to $1500 25 1496 38 1801 40 554 17 88 11 33
Up to $2000 102 9010 84 1579 60 972 24 145 15 90
Over $2000 210 11.009 111 2984 44 529 19 88 6 32
Total 709 63.719 853 94.151 1486  104.137 2101 88.110 2861 48.945

Table 9.1 shows the number of journals (J) and articles (P) published from 2015
to 2018, grouped by the percentile ranges of the Qualis classification results
and the APC cost categories adopted earlier in the study. The data displayed
confirm a general perception in the country’s academic community that there
is a high volume of lower quality journals within the Diamond Open Access
system. This becomes clear from the 4776 APC free journals classified in the
bottom 50 percentile of Qualis, accounting for almost 60% of all OA journals
used by Brazilian researchers in the period of analysis. Furthermore, more than
130.000 papers have been published in such journals in the period, around 33%
of the open access papers in the period.

A whole study could be produced around the journals considered to be of
lower quality and about the criteria used by peer review committees to classify
them as such. For example, a valuable analysis could depart from the work of
Van Noorden (2017), who argues that the usefulness of scientific work is not
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always captured by citations, and Sugimoto and Lariviere (2018), who highlight
that most bibliometric databases focus mainly on papers, thus being unable to
capture the impact of papers in other types of output, such as policy documents.

However, Table 9.1 also allows for the investigation of the top percentiles of
Qualis classification. As can be seen, 340 APC-free journals are ranked among
the top 12,5% best, a similar number to the 312 journals with APCs above US$
1500 at the same level. However, the number of articles published in Diamond
OA journals is almost twice that of paid counterparts. Expanding the analysis
to the top 25% or 50% journals in the classification, the difference becomes
even more significant, as highly priced APCs seem to be paid primarily for those
journals considered to have the highest impact.

Diamond OA journals contribute to reduce asymmetry in scholarly communica-
tion, as opening research results becomes possible for those unable to pay for
exorbitant APCs. But being open is about more than access, and Brazilian Open
Access Journals are also a space to publish in Portuguese, the local language. As
described by Brasil (2021b), English literacy rates in the country are low even
among academics, and publishing in English often restricts the possibilities to
produce and consume science. To understand the role of Diamond and low-cost
OA journals in this dimension, Figure 9.4 displays the language of publication
of the articles listed in Table 9.1.

Percentile of the Brazilian Classification (Qualis)

Top 12,5%

Honre - s
Jptoseoo . 7o ‘ ‘- ere ‘ . 7o ‘ ‘I s
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e ‘. o ‘ . e | ‘I o
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M Portuguese English M Other

Figure 9.4.: Percentage of Brazilian OA papers, by language, according to APC costs
and percentile of the national journal classification (2015 - 2018).
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Figure 9.4 shows most Brazilian publications are in Portuguese or English, as
the percentage of other languages is negligible. For high-APC journals, English
publication dominates, as would be expected for international journals. How-
ever, moving towards the top of the chart with low-APC or Diamond OA journals,
the number of papers in Portuguese increases significantly. Higher percentages
are seen in the lower percentiles of the classification, but are progressively
replaced by English in the top percentiles. Considering the nearly 100.000 pa-
pers published in Diamond OA by the top 25% of journals, around 65% are in
Portuguese, considered to be of as much value as the English publications in
expensive journals.

9.5 Conclusion

The analysis of APCs and Gold OA publishing suggests that there may be a
significant correlation, at the country-level, in APC expenses and the citation
impact of resulting publications. High APC values are then a disadvantage
for low- and middle-income countries, and they are even worse than what
their nominal value reveals, as exchange rates based on purchase power parity
indicators show how much more costly it can be to publish in US dollars. Thus,
while OA publishing was intended to further equality, we now witness a higher
chance of scholars being excluded from publishing.

As the results of this study show, countries like Brazil are not able to make
the same level of investment seen in the Global North, developing alternative
publication paths that are not only more coherent with its economic reality,
but are also able to value high-quality output even in local language. The
problem, as argued by (Brasil and Waltman, 2022), is that metrics from regional
publication databases are often invisible in the international context, and unless
research analytics become globally inclusive, part of that work remains invisible
in evaluation processes and hence is less appreciated.

Although this research has already generated additional results — some available
interactively at https://tabsoft.co/3F2mc5y — the format of the short article is a
limiting factor. Therefore, an extended version of the study is already underway;,
for example, to include a historical analysis of the development of Open Science
both in Brazil and in the Netherlands, highlighting milestones that helped shape
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the different approaches of the countries to Open Access. The study will also
replicate, for the Dutch system, some of the data exploration performed for
Brazil, although recognising that information systems are not as developed or
transparent in the Netherlands.
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A national evaluation push
towards increased societal
impact

It is only by analysing the processes that induce
social impact that we have a chance of recognising
potential research impacts and the contributions
made by research that might otherwise not be
evident.

— Jack Spaapen & Leonie van Drooge

The Brazilian National System of Graduate Education (SNPG) constitutes the
locus of the majority of scientific and technological research within the coun-
try (SBPC and ABC, 2020b). This system, described at length in a previous
study (Brasil, 2020), exhibits two primary features pertinent to the current in-
vestigation: i) The SNPG emerged as a consequence of consistent public policy
implemented over various regimes and governments for many decades, with an
applied perspective at its core, emphasising the role of science in driving the
country’s development; ii) An obligatory evaluation system has been established
since the 1970s, impacting the operation, funding, and autonomy of graduate
programs (PPG) in the SNPG, which operate only after being accredited by the
Brazilian Agency for Support and Evaluation of Graduate Education (CAPES),
with reaccreditation required in four-year evaluation cycles.

This chapter has been submitted for review and it is available as a preprint: Brasil, A. (2023).
A national evaluation push towards increased societal impact: The Brazilian experience in valuing
broader research outputs. SocArXiv. https://doi.org/10.31235/0sf.io/s98x3
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Despite the SNPG’s developmental impetus, by the 1990s, policymakers per-
ceived a growing disconnect between the system and societal needs, deeming
it excessively academic. In an attempt to enhance science engagement, profes-
sional graduate programs were introduced in the country (Brasil, 2020). These
programs were not novel, having been sparsely implemented in countries like
Canada, the United States, Australia, and the United Kingdom throughout the
20™ century (Maxwell and Kupczyk-Romanczuk, 2009; Taylor, 2008). In Brazil,
they started operating in 1998, but only at the master’s level (CAPES, 1998).
After nearly 20 years of what has been considered a successful experience, the
modality was authorised for the doctoral level in 2017 (CAPES, 2017b).

Several studies have documented the successes and failures of professional
master’s in Brazil (Barata, 2020; Brasil, 2018; Brasil, 2020; Paixao et al., 2014).
However, many of the main critics of the modality say that the programs have
mostly become “different but equal”, a phenomenon Maxwell and Kupczyk-
Romanczuk (2009) believe to be an issue for most of the first generation of
professional programs around the world. Until the 1980s or 1990s, despite
having a different mission, they offered the same types of coursework and
thesis model seen in academic programs, and producing equivalent outputs:
primarily scientific papers, conference proceedings, and books.

Prior research has revealed distinctions between academic and professional
program outputs in Brazil, with the latter showing some increase in technical
and technological production (Brasil, 2018). However, this difference remains
negligible in several disciplines. Consequently, this study aims to explore recent
efforts to foster a more applied output profile for professional programs in Brazil,
including the creation of two working groups tasked with devising classification
and evaluation systems for technical and technological production (Winter et al.,
2019) and to examine the socioeconomic relevance and impact of research
(Martinelli et al., 2019). The results of these initiatives could have the potential
to steer the Brazilian science system to generate more diverse and impactful
research outputs, as new official methods and principles to assess and value a
broader universe of products would be introduced.

This investigation seeks to assess the actual and potential ramifications of these
initiatives by addressing the following research questions: Have the policies
promoting technical and technological production been implemented in grad-
uate programs and if so, how? Were the proposals of the working groups
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accepted and adapted by the 49 evaluation areas that constitute the SNPG?
Can discernible effects of the policies implemented be observed?

To address these questions, a mixture of qualitative and quantitative method-
ologies was employed. The initial step involved analysing the policy decisions
made in Brazil to improve research engagement with societal needs, achieved
by examining relevant legislation and policy documents. Subsequently, a liter-
ature and policy review was conducted to gauge the success of the country’s
initiatives in recent decades. By identifying any weaknesses, the study pro-
ceeds to scrutinise the reports of the working groups and a series of over 100
documents incorporating their recommendations in relation to disciplinary at-
tributes. Lastly, the investigation culminates in a large-scale analysis of all
production outputs from Brazilian PPGs between 2013 and 2020, with the aim
of detecting any trends attributable to the proposed policies.

The results of this research will not only improve the understanding of the
policy landscape in Brazil, but will also provide valuable insights into the ef-
fectiveness of such policies in fostering a more applied production profile for
applied research programs. Additionally, the findings will contribute to an ongo-
ing dialogue among researchers, policymakers, and stakeholders in the field of
research evaluation, facilitating the identification of best practises and potential
areas of improvement.

10.1 On the evaluation of societal impact

In recent decades, universities have become increasingly orientated towards
economic and industrial needs. Moed (2006) identified such trends in the uni-
versity system of most of the member states of the Organisation for Economic
Co-operation and Development (OECD). The study also highlighted changes
in the funding of Research & Development with fewer resources from the gov-
ernment, partially compensated by an increase in funding from the private
sector. Since universities are expected to show increased economic relevance
and to make more substantial contributions to national innovation systems,
government funding for academic research became more mission-orientated
and contract-based. According to Leydesdorff et al. (2017), this represents
a shift towards an entrepreneurial university capable of translating academic
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research into outputs other than traditional scientific research and teaching.
The consequence is the existence of growing expectations that universities will
become engines of regional, national, and international innovation.

In the Brazilian context, the complex funding models and the overall structure
of the National System of Graduate Education (SNPG) inadvertently hindered
the promotion of applied research, as argued by Brasil (2020). Consequently,
efforts to foster research with increased contributions to innovation systems and
increased emphasis on social issues depended on the alternative approach to
implement the professional modality of graduate courses in the country (CAPES,
1998). Initially available solely at the master’s level, these courses aimed to
generate not only high-quality scientific research but also applied knowledge
readily accessible to the productive sector. Since the inception of this modality
in Brazil, both the academic quality and the professional dimensions of the
anticipated outputs have been subject to evaluation by CAPES, in a manner
similar to the academic evaluation conducted in the country since the 1970s.

According to Spaapen and Drooge (2011), the assessment of societal impact
of research is much more complex than that of scientific impact, as reliable
and accepted indicators are widely available only for the latter. Different types
of output are expected from more applied research programs, as a variety of
potential audiences have different needs and expectations from the research.
Furthermore, the lack of databases such as WoS and Scopus is a problem, and
there are also time and linkage issues: impact usually takes longer than citations
to manifest, and it is harder to link to specific research efforts.

In Brazil, the challenge of assessing societal impact became evident in every
evaluation cycle in this century, when even newly created professional gradu-
ate programs, which in theory produced a wider variety of outputs, had a large
share of their evaluation based on more traditional scientific production (Paixao
et al., 2014). This was not a problem in design, as diversity in output types
has always been a strongly presented goal, from the first reports and legislation
around professional courses (CAPES, 1995a; CAPES, 1995b; CAPES, 1998) to
more recent evolutions of the modality (BRASIL. Ministério da Educacéo, 2009;
MEC, 2017; CAPES, 2017c). One of the most comprehensive ordinances on the
topic to date stated that the evaluation process would consider intellectual and
technical production, including technological publications; patents and other
intellectual property assets; software development; technical reports; manuals
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and protocols; and many others that were flexible to the reality of each disci-
pline (BRASIL. Ministério da Educacdo, 2009). More recently, the professional
modality was extended to the doctoral level through legislation that reinforced
the purpose of programs to transfer knowledge to society, according to specific
demands orientated towards national or regional development (MEC, 2017).

Unfortunately, actual evaluation practises did not appear to be capable of re-
flecting the proposed comprehensive assessment. Despite the adequate design,
the analysis of the evaluation documents shows that, in practise, there was little
distinction between the procedures and indicators applied to assess professional
and academic research in the first decade of their division. Paixdo et al. (2014)
proposed that the biggest flaw in the evaluation was the lack of value given to
technical and technological products and the fact that only researchers were
involved in the process, which lacked the participation of societal stakeholders.
To reach that conclusion, the authors conducted an extensive survey with 229
participants involved in professional PPG, including program directors (GPD),
disciplinary representatives appointed to lead evaluations in the national evalu-
ation system, and expert schollars. One of their most relevant conclusions is that
conducting evaluations mostly based on strict academic metrics forces graduate
programs that are professional in name to become academic in practise.

According to Fink (2006), academic programs are expected to be process driven,
motivated by discovery, and targeted at fresh researchers seeking academic
training. Knowledge dissemination is a central goal, and bibliometric evalua-
tions often steer publishing practises toward impactful peer-reviewed journals,
mainly in English (Hammarfelt and de Rijcke, 2014). For professional courses,
at least in the Brazilian setting, the focus is on experienced practitioners seeking
additional qualifications and seeking to address societal demands through the
scientific method and state-of-the-art knowledge (CAPES, 2017c). With that in
mind, one may conclude that evaluating these programs with the same metrics
and rules as academic ones limits the potential of outcome-driven research.

10.2 Towards valuing broader research outputs

The national evaluation that occurred in Brazil in 2013 took the first step of
proposing specific sets of criteria for the evaluation of professional programs.
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At that time, the distinction was still superficial (Paixdo et al., 2014). The
following evaluation, which took place in 2017 went a step further, as separate
assessment committees were nominated for the first time, even allowing limited
participation of stakeholders from non-academic backgrounds (CAPES, 2017b).
However, even as the quadrennial evaluation occurred, it became clear that
the initiative was not yet enough, as the data on nontraditional output from
research programs were not suitably structured, and the appropriate assessment
criteria were also imperfect.

By the time the quadrennial evaluation was completed, CAPES had already
started a debate with Brazilian academics to reflect on the advances of the as-
sessment methods up to that point and plan further improvements for the new
cycle (SBPC and ABC, 2020b). Among the pressing issues was the evaluation of
societal impact and the assessment of technical and technological production,
which were addressed by appointing two working groups to propose alterna-
tives for the ongoing evaluation cycle and the next. Members of both groups
were nominated from disciplinary representatives involved in the evaluation
system, covering the Humanities and Social Sciences; Exact and Earth and Nat-
ural Sciences; and Life Sciences. Evaluation officers from CAPES also integrated
the groups (Martinelli et al., 2019; Winter et al., 2019).

The group on technical and technological products focused their work on classifi-
cation, validation, detail for data collection, and strategies for product valuation.
The impact group took a more qualitative approach to identify how different
outputs from a research program may impact society. Considering not only
scientific, technical, or technological products but also graduates from master’s
and doctoral programs, the group proposed a template of an impact declaration
capable of bringing a qualitative dimension to the listed output of a research
program. Taking into account the lack of consensus on the concept of impact in
the literature, the study adopted the definition of HEFCE (2015) which defines
impact as a measure of how much the output of graduate programs can produce
positive effects on society.

Both groups produced very rich and detailed reports that resulted in well-
structured recommendations for an improved evaluation. Their efforts were
the target of only minor adjustments from discussions between CAPES and dis-
ciplinary representatives involved in the national evaluation, leading to action
plans to implement the proposals over two evaluation cycles.
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Among the recommendations of the working group that led to immediate action
was the classification of technical and technological products that could be
valued by evaluation committees in different fields. Before the proposal, a total
of 62 types of products had been mapped in previous efforts. According to
Winter et al. (2019), the classification was too broad, including a series of
individual researcher activities that did not relate or represent the activities
of the research unit. A new list of 21 types of products was proposed after a
survey was conducted with representatives from all fields within the national
evaluation system. Table 10.1 shows the product list proposed by the working
group, including examples of subtypes suggested by the report or disciplinary
documents made available by CAPES (2020d).

Table 10.1.: Types of technical and technological production to be adopted by the Brazil-
ian evaluation system from 2020

Product type Subtype (examples)

1  Bibliographic product Article published in technical magazine / Newspaper or mag-
azine article / Art review or critique / Text in exhibition
catalogue, playbill, or similar.

2 Intellectual property asset Patent deposited, granted or licenced / Industrial design /
Branding / Integrated circuit topography

3 Social technology Product, process, method or technique developed as a so-
lution to the demands of segments of society, relevant to
the achievement of measurable returns of socio- and / or
economic character

4  Professional training course Training activities developed, organised or carried out at
different levels.

5  Publishing product Edited or organised book, catalogue, collection, encyclopae-
dia, artistic catalogue, proceedings, etc. Website production.

6  Development of teaching

material
7  Software development Designing or collaborating on the development of software,
systems, apps, games.
8  Event organising Organising relevant events, seminars, symposiums and oth-
ers (national or international coverage)
9  Regulatory standard or Developing of regulatory norm, framework, or studies,
framework / Preparation of draught rules or regulatory framework

changes / Studies presented at public hearing / Arbitral
awards, case studies, case law studies and procedural docu-
ments

Continue. ..
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... Table 10.1 continued

Product type

Subtype (examples)

10

Conclusive technical report

Conclusive technical report per se, as well as development of

management processes, market research, simulations, sce-
narios, applied games, business models, managerial tools,
etc.

Development or adaptation of experimental technological
protocol / application (e.g., SOP - Standard Operating Pro-
cedure) / Elaboration of technical operation manual.

11  Manual or Protocol

12 Translation Published translation or technical review.

13  Collection Curatorship of exhibitions / Collections produced / Curated

biological collections

Developed from productive sector demand, which may or
may not lead to transfer of information to the partner.
Database developed by research unit, with deposit in an
open access environment.

14  Technical-scientific database

15  Cultivar

16 Communication product Organising, presenting, participating in radio or television

programs, as well as similar media.
17  Chart, map or similar
Declared impact of technical or technological production /
Declared interest of the business sector in production un-

der protection / Development of technology transfer instru-
ments.

18  Protected products or
proceedings

19 Taxonomy, ontology and

thesaurus
Start-up companies originated from research unit. Compa-
nies associated/owned by research unit.

20 Innovative company or social
organisation

21 Non-patentable process,
technology or product

Source: Translated and adapted by the author from Winter et al. (2019) with additional information

from disciplinary documents made available by CAPES (2020d).

The 49 disciplinary committees of the national evaluation system were invited to
select around ten of the 21 types of technical and technological products shown
in Table 10.1 as the most significant in their fields. From the choice made, each
committee prepared evaluation guidelines containing instructions for all grad-
uate programs in the country, some even highlighting a selection of different
sets of products of relevance for academic and professional programs. All docu-
ments were made publicly available on CAPES (2020d), including customised
assessment forms with respective indicators and scoring methods. Information
on Figure 10.1 reflects the selection of the product for each evaluation area,
highlighting the broad areas into which they are classified.
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Figure 10.1.: Selection of product types per disciplinary committee, coloured according
to CAPES’ broad area classification

Figure 10.1, which can be interactively explored at https://andrebrasil.github.
io/viz/techprod.html, displays a general overview of the areas that have re-
ported each of the 21 types of products of Table 10.1 as relevant to their eval-
uation. The overview displayed aligns with expectations, with some products
valued in most areas and others restricted to a few. For example, bibliographic
and publishing products were valued by most of the committees. On the other
hand, cultivars are significant for only five of them (e.g., agricultural sciences
and biotechnology). These variations are very representative of the framework
Brazilian evaluation is trying to achieve; one in which disciplines are free to
determine what matters most for them, so it can recognised and rewarded, thus
stimulating growth where desireable.
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Further exploration of the interactive figure associated with Figure 10.1 re-
veals a varying range of selected products in different evaluation areas, with
the majority opting to stay around the recommended number and considering
something between 8 and 12 products. A notable exception is Astronomy/-
Physics, which chose only four products as relevant to their evaluation. In
contrast, 11 evaluation areas selected over 12 products. Among them is the
expected Interdisciplinary, for which all products were deemed relevant. Politi-
cal Science and International Relations was also very broad, encompassing 19
products (only cultivar and intellectual property assets were left out).

Regarding the evaluation methods adopted by the areas, it is interesting to see
that 19 of them stated that they would employ only qualitative methods in their
analysis. This means that they are not concerned with the amount of products
listed as outputs from each of the graduate programs under evaluation. They
would focus their efforts to qualitatively assess a portfolio of products selected
by the PPG as representative of their work as a whole. The remaining 30
evaluation areas informed that they would adopt a mixed methods approach,
also performing the portfolio assessment together with a quantitative analysis of
the products from each program. Interestingly enough, no area chose a purely
quantitative approach to their evaluation, meaning that all of them could value
the academic quality and practical applicability of the research outputs.

10.3 Observable changes in the system

The 2018 initiative to rethink Brazil’s national evaluation system began imme-
diately after the publication of the 2017 quadrennial evaluation results, which
analysed data from graduate programs spanning 2013-2016. The subsequent
evaluation would encompass the 2017-2020 period, suggesting that any reform
efforts would occur late in the four-year cycle. However, considering the high
stakes nature of the Brazilian evaluation discussed by Brasil (2022), higher ed-
ucation institutions and their graduate programs closely monitored the debate
to anticipate any changes in the upcoming evaluation. In the case of the as-
sessment of technical and technological production, even though the report of
the working group and the subsequent design of criteria within the evaluation
areas would materialise only in 2019, the mere appointment of a working group
showed that the issue would gain relevance in the evaluations to come. Thus,
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while substantial effects of valueying alternative types of scholarly output may
only be seen in the 2021-2024 cycle and beyond, the proactive engagement of
the SNPG already generates anticipation for some increase in the proportion of
technical and technological products within the 2022 evaluation.

To verify whether an increase in technical and technological production has
already manifested in the 2017-2020 period, all data sets on graduate program
output available on the CAPES open data platform were collected (CAPES,
2021a), and the results of the analysis can be seen in Figure 10.2, which
can be explored in detail using the interactive dashboard available at http:
//andrebrasil.github.io/techprod.html
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Figure 10.2.: Bibliographic, technical, and artistic production of graduate programs in
Brazil, in: (a) 2013-2016; and (b) 2017-2020.

Figure 10.2a shows that nearly 57% of the graduate program output in the
2013-2016 period consisted of bibliographic products, especially books, journal
articles, and conference proceedings. Technical and technological products ac-
counted for around 42% of the total output, and artistic production appears as a
thin grey slice at the top of the figure. The expected profile change started to ma-
terialise in 2017-2020, and Figure 10.2b shows that the share of bibliographic
products decreased to around 52% of the total output in the period, with a cor-
responding increase in technical and technological production. The sunburst
charts also reveal some changes in proportion for the subtypes of products, for
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instance with journal articles and conference proceedings exchanging places.
Figure 10.3 shows the percentage variations of the different subtypes available
in the database for bibliographic and technical & technological products.

o Book 12,9%
= Other 12,6%
% Journal article 10,6%
Eﬁ Newspaper or magazine article 2,3%
= Translation -13,6%
g Conference proceeding -25,2%
Musical score -33,0% I
Software development [ 79,3%
Product development I 73,4%
Teaching material development N 63,6%
_  RadioorTVshow I 57,4%
S Patent I 44,7%
.g‘ Publishing services P 36,3%
© Technique development I 35,4%
_E Charts and maps P 34,2%
&  Artwork maintenance | 26,4%
5 Other 12,6%
= Technical services 7,0%
E Newspaper or magazine article 2,3%
5 Event organising 1,4%
g Training 1,0%
Scale model 0,3%
Presentation -5,2%
Translation -13,6%
Research Report -20,3%
-40% 0% 40% 80%

Relative growth in production from 2013-2016 to 2017-2020 (% of total in period)

Figure 10.3.: Percent variation in the share of product subtypes in relation to total
graduate program output: from 2013-2016 to 2017-2019

As the comparison shown in Figure 10.3 considers two evaluation cycles, the
possible influence of the COVID-19 pandemic is not extreme in the most recent
production profile of graduate programs, but can be observed in the slight
reduction in the percentage of presentations and the more significant drop in
conference proceedings. Relevant increases in the representation of products
such as patents and the development of software, products, and techniques
suggest that an evaluation process that values a broader range of scientific
outputs may encourage greater diversity in these outputs. However, careful
scrutiny reveals a challenge in accurately analysing the current status of product
subtypes: the production database has not been updated to reflect the product
classification adopted for the 2017-2020 evaluation, as detailed in Table 10.1.

Changes leading to an increased valuation of technical and technological prod-
ucts, as well as to a new selection and classification of desired products, oc-
curred toward the end of a four-year evaluation cycle. Therefore, the complex-
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ity of changing the data collection system to reflect the new situation would be
high, especially considering that graduate programs report their production on
an annual basis. The impossibility of updating the system led to challenges for
data analysis of the products and also made the quantitative assessment pro-
posed by the 30 evaluation areas adopting mixed methods weaker. If products
are not recorded as expected, with the appropriate metadata for each product
type, the evaluation committees cannot count on the information for their analy-
ses. They either do a parallel data collection, not recorded in official evaluation
databases, or their assessment changes to a mostly qualitative one.

Limitations in the data may restrict further advances in the analysis of subtypes,
but it is possible to investigate changes in the overall production in each evalu-
ation area. For this, Figure 10.4 shows the percentage of artistic, technical and
technological production per area, with the academic and professional modali-
ties of PPG separated to identify possible differences in the production profile.
For each case, data can be seen for 2013-2016 and 2017-2020.

Exact, Technological, and

- N
Multidisciplinary Sciences Life Sciences Humanities

Academic Professional Academic Professional Academic Professional

i ﬁ

=

A

g
SRRt

2013-2016 2017-2020 | 2013-2016 2017-2020 & 2013-2016 2017-2020 = 2013-2016 2017-2020 | 2013-2016 2017-2020 | 2013-2016 2017-2020

% Artistic, technical and technological production

Figure 10.4.: Percent of artistic, technical and technological production per evaluation
area from 2013-2016 to 2017-2020, grouped by PPG modality
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Each of the circles shown in Figure 10.4 represents the percentage of artistic,
technical and technological production in an evaluation area. This percentage
can be as low as 12%, considering production from professional graduate pro-
grams in the area of Biological Sciences III, and as high as 81%, in the PPG
of the same modality in Religion and Theology. The dashboard available at
https://andrebrasil.github.io/viz/techprod.html allows each circle to be iden-
tified and explored in more detail. However, the collection of 49 evaluation
areas reveals a series of interesting production behaviours within their broad
area groups. For instance, there is a striking difference in behaviour across
broad areas, with a very high percentage of artistic, technical and technological
production in the Humanities. Even in more academic programs, the share of
bibliographic production is below 50% in most areas.

Productivity variations between academic and professional programs are also
evident, with the first more focused in the bibliographic production, more in-
ward orientated as it is mostly destined to academic audiences. Professional
programs would, as expected, be more outward orientated, with a higher per-
centage of artistic, technical and technological production, mostly destined to
non-academic audiences. Whether or not that profile difference is under or
above the desired, and if a more balanced behaviour should be an aim across
the distinct evaluation areas, are questions for future research.

Finally, what is evident in most groups is the growth in outward proportion from
2013-2016 to 2017-2020. As expected, the variation is a bit more evident in
the academic PPG, as the professional ones already had this sort of production
a little more established in their primary objectives. However, even if little
variation can be seen in the median of professional programs in “Exact...” and
“Humanities”, the overall variation in the area distribution is quite significant.

10.4 Looking for impact

Despite the late adoption of the new approach that values technical and tech-
nological production in the Brazilian evaluation system, the National System
of Graduate Education (SNPG) has already shown promising results. Although
it is difficult to attribute the increase in outward production from graduate
programs directly to the evaluation push, the numbers are growing significantly
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and may become even more impressive by the end of the 2021-2024 cycle. How-
ever, the future of impact evaluation, the focus of the second working group
approached in this study, remains uncertain.

It is nearly impossible to find consensus on a single definition of the impact of
research on society. That was one of the preliminary conclusions of Martinelli
et al. (2019), who recognised impact evaluation as a more recent concern for
researchers, and also a new focus in Brazil after the introduction of citation
metrics in the graduate evaluation system. To serve as a guiding concept for
Brazilian evaluation, the definition of impact proposed by the Research Excel-
lence Framework (REF) was adopted, declaring impact to be a measure of
the positive effects generated by graduate program outputs for a community
(HEFCE, 2015).

According to Martinelli et al. (2019) graduate programs traditionally aimed
to generate knowledge to address future problems, rather than immediate de-
mands solvable through existing knowledge. Thus, scientific impact takes prece-
dence, as the generation of new knowledge forms the basis for academic or
business groups to develop future solutions to humanity’s challenges. That has
been the focus of Brazilian evaluation for decades, but researchers are increas-
ingly expected to provide solutions to everyday problems facing the population.
Since there is no tradition and little practise in assessing the economic and
societal impact of projects and products, many researchers assume their role
is to provide foundational knowledge and technology for public or private or-
ganisations to implement practical solutions, rather than developing directly
applicable products and activities.

With this in mind, the Impact Working Group proposed that the first efforts
to map impact in Brazilian evaluation should start with the assessment of the
technical and technological products catalogued by Winter et al. (2019). This
type of output helps translate scientific impact into potential impact, meaning
researchers would show stakeholders how the research conducted could be
applied to yield significant results and generate societal impact. The primary
indicators the group suggested for application in impact evaluation include
causality, impact type, anticipated duration, beneficiary sector, link to institu-
tional strategic planning, application type, availability, beneficiary sector, and
territorial scope. This comprehensive approach aims to accurately assess the
various aspects of the impact of research within the Brazilian evaluation system.
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Three relevant points derive from the indicator list. The first is that the working
group proposed the indicators as the basis for an assessment form to be added
to the information system cataloguing technical and technological production.
As the definition of new product types came too late in the evaluation cycle to
be implemented in time, the same happened for the proposed form. Thus, any
application of indicators may have been used to inspire qualitative evaluation
within areas, but no consistent documentation of that has been found in pub-
lished evaluation reports (CAPES, 2020d). The next two points relate to the
future of impact evaluation, as seen by the WG: time and autonomy.

Scientific impact can be converted to potential impact by the effort of researchers
in translating to stakeholders. However, real impact occurs only after the target
audience uses research products or services effectively. Accordingly, impact
evaluation must consider a temporal scale (short-, medium-, and long-term),
since some research benefits may only materialise after many years. With this
perspective in mind, Martinelli et al. (2019) recommends a cumulative con-
sideration of up to 12 years of graduate programme output to capture the real
effect of research output.

Finnaly, with respect to autonomy, one of the proposed indicators looks at the
relation of the research product with institutional strategic planning. For one,
that intends to separate intentional from accidental impact, and an eventual
distinction of value among these is a matter of complex discussion in itself.
However, that also relates to the working group’s ideas on the future of impact
evaluation, one that relies on a self-assessment strategy where institutions can
evaluate their impact based on their mission, objetives, actions, and output.

10.5 Conclusions

This study has presented an analysis of initiatives to further the impact of Brazil’s
National System of Graduate Education (SNPG). Covering from the historical
design of the system and the implementation of a professional modality of
graduate program, to recent efforts of an evaluation push to promote growth in
technical and technological production, many practical steps have been taken
towards the desired impact, several only possible due to the normative aspect
of the SNPG, as well as the evaluation system in place.
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One of the strengths of the SNPG in promoting any type of change is its high-
stakes evaluation. It has direct effects on funding, determines accreditation
and the continued existence of graduate programs, the base research unit in
the country. Evaluation is compulsory, top-down, centralised, and comparative;
thus, any new priority for evaluation can be implemented with a potential steer-
ing effect rarely seen elsewhere. Since one of the important recommendations
after the 2017 national evaluation was that more attention should be paid to the
impact of graduate programs, two working groups have embodied the efforts
in that direction. At the end of 2019, they made recommendations to improve
the classification and evaluation of technical and technological products and to
develop a qualitative approach to assess the impact of these various research
program outputs.

As the most recent national evaluation in Brazil assessed the performance of
graduate programs from 2017 to 2020, the results of the working groups were
a bit late to be fully implemented. However, the first steps taken have signalled
academia that a more holistic approach to evaluation has arrived and that it
values not only the more traditional bibliographic production but also technical
and technological outputs and their relation with impact. Since the 49 evalu-
ation areas in the Brazilian system have incorporated the new perspective in
their guidance documents, the process has already started to foster a shift in the
orientation of graduate programs, represented by a significant change in their
publishing profiles to include a higher proportion of technical and technological
products.

It is evident that a surge in the reporting of specific types of products does not
necessarily indicate a corresponding increase in production. During the past
two decades, the emphasis on bibliographic production within the evaluation
system implemented by CAPES has left indelible marks, resulting in pervasive
mindsets among faculty, students, and staff that insufficiently document other
activities. These deeply embedded perspectives are now undergoing a reversal.
For instance, the number of reported patents experienced a relative growth of
approximately 45% between the 2013-2016 and 2017-2020 cycles. Although
this increase in reporting may be attributable to the 2019 evaluation push, that
does not imply that additional patents were produced as a direct consequence.
It is more plausible that patents were among the numerous product categories
underreported in the annual data collection from graduate programs, given
their less pronounced impact in evaluations compared to the new model. How-
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ever, as researchers become aware that their work will receive due recognition,
reporting is expected to improve, consequently inspiring the production of more
diverse research outputs.

In conclusion, the shift toward a novel evaluation model presents both chal-
lenges and opportunities for Brazilian graduate programs. Although the path
to a more impact-orientated evaluation methodology is laden with complexities
and uncertainties, it is imperative to recognise the constraints imposed by the
previous focus on bibliographic production and to adopt a holistic approach
that takes into account the whole of the programs’ performance and research
products. The potential benefits of implementing such a system are consider-
able, encompassing enhanced engagement with non-academic audiences and
increased emphasis on the societal and economic advantages of research. By
persistently refining and advancing the evaluation system and by cultivating
a collaborative and transparent environment within the academic community,
Brazil’s national evaluation has the capacity to exert a pivotal influence on the
future trajectory of graduate education and research, thereby ensuring that the
country’s science system may impact society in broader ways.
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Part IV

Towards a multidimensional model






Multidimensionality through
self-evaluation

One should not present a series of separate
rankings in parallel but rather a dataset and tools
to observe patterns in multi-faceted data.

— Henk Moed

The Brazilian science system is relatively young. By 1965, the country was yet
to develop a research tradition, and the little science conducted was essentially
confined to a few research institutes and a graduate system of only 27 master’s
and 11 doctoral courses. Considering that Brazil reached a population of 90
million before the end of that decade, the numbers were far from optimal.
However, the scenario started to change over the following years as a robust
National System of Graduate Education (SNPG) was launched by a series of
government initiatives. This system was conceived based on the core idea that
science and education should be strongly connected. As a consequence, most
of the country’s science & technology research is conducted within graduate
programs, both at the master’s and doctoral levels (Balbachevsky, 2005; Brasil,
2020; CFE, 1965; C. B. Martins, 2018).

Since its conception, evaluation has been an integral part of the SNPG. For
nearly 50 years, the Brazilian Agency for Support and Evaluation of Graduate
Education (CAPES) - a public foundation linked to the Ministry of Education —
has been in charge of evaluating such a system.The adopted model has evolved

This chapter has been published as: Brasil, A. (2022). Multidimensionality through self-
evaluation: From theory to practice in the Brazilian graduate system. fteval Journal for Research
and Technology Policy Evaluation (53), pp. 97-106. https://doi.org/10.22163/fteval.2022.546
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over the years, and today it includes both a mandatory accreditation and a
quadrennial evaluation of graduate programs (PPG). A grading system on
a 1 to 7 scale applies, with grades one and two insufficient for accreditation
renewal. Superior grades guarantee not only program continuity but may lead
to additional funding, access to a broader set of grants, added institutional
prestige, and more (Brasil, 2020; Ferreira and Moreira, 2002).

In 2017, the national evaluation assessed the 2013-2016 performance of 4175
graduate programs, with a total of 6303 doctoral and master’s courses. The
effort involved nearly 2000 panel members, organised in 49 disciplinary com-
mittees, in a large-scale endeavour to combine qualitative and quantitative
methods to assess the whole SNPG (CAPES, 2018c).

As the evaluation results were announced, Faljoni-Alario et al. (2018) formu-
lated a report with critical suggestions to improve the evaluation model for
the 2017-2020 cycle and beyond. The document resulted from discussions
between CAPES - as the agency in charge of the evaluation — and coordinators
from the disciplinary committees. The report recognised the accomplishments
of the evaluation system and included recommendations regarding: time be-
tween evaluations, methods for assessing research outputs (e.g., journal articles,
books, technical production), criteria and indicators adopted across disciplines,
and more. A series of initiatives followed, including the establishment of the-
matic working groups to propose changes to various aspects of the evaluation
system (CAPES, 2019a; Monteiro et al., 2019).

Aiming to promote a collaborative redesign of its evaluation model, CAPES
organised international seminars to further working group proposals, thus en-
gaging Brazilian academia and the broader scientific community in the debate.
As a result, two core concerns became central for the intended evolution of
the evaluation system. The first was the need to design a self-evaluation strat-
egy for the SNPG, as its significant expansion had become an obstacle for a
central assessment to capture the complex narratives from thousands of grad-
uate programs (Monteiro et al., 2019; Verhine et al., 2019). The second came
from the perception that evaluation promoted an overly homogeneous science
system since its one-dimensional approach led graduate programs to become
substandard photocopies to the top-performing ones. A multidimensional as-
sessment, capable of recognising and valuing differences, was now required
(PNPG Committee, 2018; FOPROP, 2018).
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This chapter investigates ongoing institutional efforts to implement multidimen-
sionality and self-evaluation as components of the Brazilian national evaluation
model. Through the analysis of policy documents, legislation, reports, and
assessment guidelines, the study traces the motivation and the path towards
a multidimensional evaluation, including an overview of the leading proposal
for its implementation. The chapter also explores the use of U-Multirank — an
international ranking of higher education institutions (HEI) — as a source of in-
spiration for the proposed model, highlighting both the benefits and drawbacks
of such adoption. Finally, the study explores the self-evaluation component
and identifies the current recommendations for its adoption underestimate its
potential to enable a genuinely multidimensional model.

11.1 Towards a multidimensional evaluation

The report produced by Faljoni-Alario et al. (2018) was a significant yet initial
analysis of what was needed to evolve the evaluation of graduate programs
conducted at the time. Considering the need for a broader perspective, CAPES
tasked the special committee in charge of monitoring the National Plan for
Graduate Education (PNPG)' to supplement the material. For that, the group
reached out to over a dozen influential organisations in the country’s science
system, including the Brazilian Society for the Advancement of Science (SBPC),
the Brazilian Academy of Sciences (ABC), and the National Council for Scientific
and Technological Development (CNPq) (PNPG Committee, 2018, p. 3).

Many of the submitted contributions conveyed concerns about the role of the
current evaluation model in shaping a science system that was too academic,
focused on the training of future professors for the country’s higher education
system. A document prepared by the National Forum of Pro-Rectors for Research
and Graduate Education (FOPROP) - one of the leading interlocutors between
HEI, science policymakers and funding agencies in Brazil — clearly expressed the
collective expectations, stating that graduate programs should not be required
to excel in every dimension; they could be excellent according to their vocation
or specific mission. Evaluation should be able to recognise value across multiple
dimensions (FOPROP, 2018, p. 2).

1 See Brasil (2020) for further discussion on the National Plans for Graduate Education.
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From the joint effort, the PNPG Committee (2018) prepared a report delin-
eating an evaluation model in five dimensions: Training of human resources;
Internationalisation; Scientific production; Innovation and knowledge transfer;
Economic and social impact. CAPES’ Higher Council unanimously approved the
proposal, making multidimensionality a priority to evolve the evaluation model
(Audy, 2020).

While Audy (2020) mentions the initial multidimensional proposal was not
based on any existing system, the aforementioned FOPROP (2018) document
suggested the Times Higher Education Ranking as a possible inspiration. Even
though the specific suggestion did not seem to find space in the following
discussions, it might have directed attention towards other rankings, leading to
the discovery of U-Multirank (UMR) as a potential reference to build the new
evaluation model.?

11.1.1  U-Multirank: a provisional inspiration

The predominant view from many scholars such as van Raan (2005), Calero-
Medina et al. (2008), and Gadd et al. (2021) seems to be that rankings are an
undeniable part of the higher education landscape with recognised applications
despite their evident flaws, biases, and shortcomings. While the objective of
this study is not to analyse the value of such rankings, previous research pro-
vides relevant arguments to frame their potential as an inspiration to reform a
complex national evaluation system such as the Brazilian one.

Starting from the work of Hazelkorn and Gibson (2017), we understand that
global rankings often do not generate meaningful, reliable and verifiable in-
dicators and data, especially for international comparisons. As a result, they
usually give preferential weight to research outputs, favouring higher educa-
tion institutions with a focus on the physical, life and medical sciences, and
favouring countries where English is the native language. According to Waaijer
(2018), that problem is made worse by the fact that most university rankings

After a preliminary investigation about U-Multirank, a Brazilian delegation visited lead partners of
the consortium engaged in its development, in Germany and the Netherlands. Demonstrating the
country’s commitment to a multidimentional evaluation and U-Multirank influence, the mission
included influential representatives of the SNPG, such as the national evaluation director (CAPES),
the president emeritus of SBPC, and the president of the PNPG Committee. A month later, UMR
representatives also visited CAPES to discuss a potential collaboration (F. Marques, 2019).
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yield composite scores, often the result of nontransparent raw data, transforma-
tion of scores, and weighting. That makes it difficult to analyse the meaningful
differences that exist between universities.

In line with the presented perspective, Gadd et al. (2021, p. 16) call for “open
and transparent assessment of the relative strengths and weaknesses of the
global university rankings to make them more accountable to the higher edu-
cation communities being assessed”. Aligned with that, Moed (2017) mentions
current rankings are mostly one-dimensional, and changing that is not a simple
task, as even the local, national or international orientation of universities is a
dimension often challenging to consider (Calero-Medina et al., 2008).

Considering the presented flaws of global rankings and more, van Vught et al.
(2012) introduced U-Multirank as a new approach to ranking in higher educa-
tion and research. Following a feasibility study conducted by a consortium of
universities and research organizations (known as CHERPA), UMR published
its first set of results in 2014, aiming to be a “multidimensional”, “multilevel”,
“participative”, and “user-driven” ranking.

Fanelli (2016), Hazelkorn and Gibson (2017), and Moed (2017) are among
those that recognise UMR to be unlike most international rankings, primarily
because of the multidimensional perspective that comes from addressing more
than research, as four other essential dimensions of higher education are in-
cluded: teaching and learning, knowledge transfer, internationalisation, and
regional engagement.

UMR’s multilevel perspective is about providing information of value to distinct
stakeholder groups. For some, reports about a particular field may be desirable
(e.g., potential students); for others, the institutional-level ranking might be
more relevant (e.g., HEI managers). Thus, UMR organises its data and indi-
cators to allow comparisons at the organisation level, but also at the level of
disciplinary or multidisciplinary fields (Federkeil, Kaiser, et al., 2012).

For the participative aspect of U-Multirank, the current methodology is based
not only on national datasets and collection of organisational or bibliographic
data but also on institutional and student surveys conducted for every new
edition (U-Multirank, 2021). Finally, for the user-driven perspective, van Vught
et al. (2012, p. 3) state that usual university rankings have the pretension of
being guided by a nonexistent theory of the quality of higher education, and
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thus they present collections of indicators as a reflection of a definitive quality of
the institution. U-Multirank was designed to be interactive so that users could
have control over the available indicators. Information is made transparent so
that personal rankings can be tailored to suit specific purposes and users’ needs.

Figure 11.1 shows how this transparency materialises in the ranking results
presented in the 2021 edition of UMR. The example retrieved from U-Multirank
(2021) shows the “research” dimension and the accompanying indicators® for
the University of Sdo Paulo (USP), one of the largest HEI in Latin America.

Research

Score Grade Other universities

Citation rate 0,77 C ®

0,08 2,53
Research publications (absolute nhumbers) 41.982 A 7 S
Research publications (size-normalised) 0,519 A 0. e
External research income 46,99 B o

0 282,88
Art related output —

0 1,99
Top cited publications 6,5% D . » -
Interdisciplinary publications 9,6 B g ® =
Post-doc positions 69,29% A 2 . o=
Professional publications =

0 60,62
Open Access Publications 28% A .

Figure 11.1.: U-Multirank research dimension for the University of Sdo Paulo (USP)

The “research” dimension displayed on Figure 11.1 includes ten indicators.
Calculated scores for the institution are presented against those for all other
universities in the database. Data points for USP are shown resized according
to the obtained grade in each measure, attributed on a five-level scale: A (very
good), B (good), C (average), D (below average), and E (weak). Missing grades
are indicated with “~”, usually a result of unavailable data from the institution.

3 The U-Multirank website refers to indicators as “measures”.
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The current version of U-Multirank includes 35 indicators distributed across the
five dimensions mentioned. A sunburst chart presents 29 of those indicators in
a visual profile for each covered institution. An example is shown in Figure 11.2,
once again with data from USP, according to the ranking’s 2021 edition.

Bachelor graduation rate

n Masters graduation rate

! Graduating on time (bachelors)

n Graduating on time (masters)

B External research income

u Research publications (size-normalised)
Art related output

u Citation rate

n Top cited publications

m Interdisciplinary publications

m Post-doc positions

m Income from private sources

m Co-publications with industrial partners
m Patents awarded (size-normalised)

E Industry co-patents

m Spin-offs

m Publications cited in patents

m Income from continuous professional develop.

Uni"@rs

§
-8
o
g 7
() 193
.2 ©
= 1
= S
Té =
)

2
%
2
A

m Foreign language bachelor programmes
m Foreign language master programmes
m Student mobility

m International academic staff

E International doctorate degrees

m International joint publications

E Bachelor graduates working in the region
H Student internships in the region

H Regional joint publications

m Income from regional sources

E Master graduates working in the region

Figure 11.2.: U-Multirank university performance chart for the University of Sdo Paulo
(USP), also listing the 29 indicators displayed in the sunburst

The sunburst seen on Figure 11.2 can be considered an evolution of the visu-
alisation approach previously adopted by the U-Map project on the European
Classification of Higher Education Institutions. Federkeil, Kaiser, et al. (2012)
recognise that project as an essential inspiration to U-Multirank, not only be-
cause of how results could be presented, but also because it proposed comparing
institutions in the face of their missions, profiles, and characteristics.

From a comparison perspective, the sunburst approach becomes an effective
tool to visually analyse the profiles of different institutions and see the strengths
and weaknesses in the areas of interest of each end-user. This powerful visual-
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isation enables UMR’s decision not to produce oversimplified league tables of
the world’s top universities. Dropping the standard tables also makes it more
feasible to go beyond the comparison of internationally oriented research uni-
versities to cover profiles such as: regionally oriented colleges, music academies,
teacher training colleges, and universities of applied sciences. (Federkeil, File,
et al., 2012; van Vught et al., 2012)

In the example of the University of Sdo Paulo, eight indicators are empty, indi-
cating the absence of data for the institution (e.g., graduating on time). The
remaining bars are filled in five levels, from “E” (1) to “A” (5). Comparing the
list on Figure 11.2 with Figure 11.1, we notice some research indicators are
not displayed in the chart, such as “professional publications”. Those omissions
result from the expansion in the number of indicators since UMR’s conception,
which were not incorporated into the sunburst after its original design. A con-
sequence seen in the case of USP is that some high-performance results, such
as “Open Access publications”, are not visible in the chart.

According to Moed (2017), ranking developers have made enormous progress
over the past decade, in some cases offering informative, user-friendly systems
with series of indicators that allow institutions to be ranked accounting for the
diversity of their profiles. That seems to be the case of U-Multirank, which is
recognised by some scholars as one of those that better meet the community’s
expectations of fairness and responsibility, despite existing reservations regard-
ing overall ranking shortcomings (Fanelli, 2016; Gadd et al., 2021; Hazelkorn
and Gibson, 2017).

11.1.2 U-Multirank in Brazil

The coverage of Latin American (LA) institutions in U-Multirank is too small to
have value within the continent. Of the 1948 HEI currently covered by UMR,
only 52 are in LA, 34 in Brazil. The number is far from representative as the
Brazilian higher education census reports 2537 HEI active in the country, most
of them focused on offering undergraduate degrees (INEP, 2020; U-Multirank,
2021). As detailed in Brasil (2020), a total of 432 of those institutions also offer
graduate programs, which may include master’s or doctoral courses.

The low representation of Latin America in UMR partly results from the lack
of institutional initiatives to register and provide the necessary data for the
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ranking. The challenge to overcome that problem, however, is made clear by
Fanelli (2016, p. 8), who mentions “the quantity and quality of statistics on LA
higher education systems vary per country and even per category of institution”.
The scholar also highlights that only a few Latin American HEI have adequate
information about nonresearch indicators available, something evident from
the blank indicators in the performance chart of the University of Sdo Paulo
(USP), presented in Figure 11.2.

The lack of complete information from higher education institutions has po-
tentially harmful effects on comparisons, as users may find it challenging to
produce their tailor-made lists. For instance, when using U-Multirank’s interac-
tive web tool, it is possible to filter HEI based on the subject area, country, and
sets of variables associated with the five different dimensions. The resulting
list can be sorted alphabetically, based on any particular measure or using “top
scores”. This system is based on the Olympic medal approach, where the list is
ordered according to the number of gold medals won (which would be the “A”
scores in UMR), and then by the subsequent levels (U-Multirank, 2021).

Using the described flow to evaluate Brazilian HEI involved in graduate ed-
ucation, in this study, universities were compared as a whole instead of by
disciplinary field, and then they were filtered to include those offering master’s
or doctoral degrees. The selection of indicators was then expanded to include
all of the 35 available across the five UMR dimensions. The resulting list of 33
HEI was sorted according to “top scores”, and Figure 11.3 displays the charts
for the top three universities.

(a)

G c
“Multirank P

Figure 11.3.: U-Multirank performance charts for the three top scoring Brazilian HEI of-
fering graduate programs. Interactive version at https://bit.ly/3fRH30m
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The best-ranked institutions are shown from Figures 11.3a to 11.3c, with the
Higher School of Advertising and Marketing (ESPM) as the top-performing HEI
in the country. That is a surprising result. While ESPM is a traditional institu-
tion with undeniable quality from over 70 years of experience, it is nevertheless
a specialised HEI, offering nine undergraduate courses and five graduate pro-
grams in communication-related areas. Three of the institution’s PPG offer only
master’s courses, all ranked "regular" by CAPES (grade 3). The other two pro-
grams count with doctorates as well and are ranked as "very good" (grade 5).
ESPM may be considered a midsize HEIL, and it counts with campuses in four
different cities (MEC, 2021; CAPES, 2021e; INEP, 2020).

As a direct comparison, the institution shown in Figure 11.3c — S&o Paulo
State University (UNESP) — includes 141 PPG (including 139 master’s and 116
doctoral courses), 50 of them ranked as "very good", while 27 are considered of
excellence (receiving the top grades 6 or 7). At the undergraduate level, UNESP
offers 136 courses, 31 assessed as “excellent”, and 104 as “very good” by the
Brazilian Ministry of Education. Besides that, the institution has 34 campuses
across 24 different cities (MEC, 2021; CAPES, 2021e).

This very superficial comparison tells one main story: ESPM and UNESP are
in two different categories, and they should be compared addressing their dif-
ferences. From an institution list built without purpose, just selecting every
possible measure without filtering for subject area, institution size, legal status
and other potential indicators, the results become less significant. A proper
list should be built with intentionality, exploring institutional profiles from a
combination of desired characteristics (e.g., ESPM excels in marketing, commu-
nication, and design, but would not even be listed should the user be interested
in health sciences).

While analysing the multidimensionality of rankings, Moed (2017, p. 987)
concludes that they only allow “looking into the outside world through a few
vertical splits in a fence, one at the time. In this sense, these systems are still
one-dimensional”. A consequence of that perspective is that users also become
responsible for the proper use of rankings, as they must decide the best way to
look through the fence so they can see what is relevant for them. The problem
for U-Multirank in Brazil is that the reduced number of institutions, most with
data unavailable for many indicators, leads to few and narrow splits in the
fence, making it very hard to see any clear picture on the other side.
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11.1.3 The proposed model

The concept of a multidimensional assessment for the SNPG matured over the
course of more than two years, also building on the lessons from decades of
a robust evaluation system. Many actors and organisations are involved in
the process, and views of what the system could and should become are not
always uniform. Despite that, the PNPG Committee (2020) presented CAPES’
Higher Council with its final proposal for a multidimensional evaluation. The
document was unanimously approved and the proposal was given a finality that
even contradicted the committee’s original expectations (Audy, 2020).

According to Audy (2020, 27:55), the proposal was intended as one of many
contributions for the improvement of evaluation in Brazil, as the committee
never had the ambition of being in charge of producing a new model by itself,
even considering the multiple contributions from the involved organisations.
The actual model would come from the work of CAPES and the academic com-
munity shaping those inputs. While that might have once been the intention,
the idea of a full-fledged evaluation model could not be avoided from its ap-
proval by the top instance of CAPES’ management, which is its Higher Council.

Audy (2020) also mentioned there were few changes from the previous report
by the PNPG Committee (2018), but a significant one was the adjustment of
the five original dimensions to fit those adopted by U-Multirank, despite mi-
nor nomenclature variations. Now, the new model would consider: Personnel
training; Research; Innovation and knowledge transfer; Societal impact; Inter-
nationalisation. As a complement, some of the core suggestions from the PNPG
Committee (2020) are listed in summary below:

i) Grading system — The result of the evaluation will no longer consist of
a single grade for a graduate program. Each of the five dimensions will
be graded separately on the already discussed scale from one to seven.

ii) Accreditation — In the existing single-grade model, the minimum grade
required to renew a PPG accreditation has been three (considering the
1-7 scale). Requirements are yet to be defined in the new system, but the
committee suggests three to remain the lowest possible grade for what it
considers core dimensions: “personnel training” and “research”.

iii) Indicators — The proposal includes a series of indicators as suggestions
for the assessment of each dimension. While some of them would be new

11.1 Towards a multidimensional evaluation
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to the Brazilian evaluation, especially those regarding “innovation and
knowledge transfer” and “societal impact”, most are well established from
previous cycles. A major suggestion is that indicators should be universal
to all disciplines, and custom ones would not be allowed.

iv) Funding - The new model should be taken into account in funding strate-
gies for research and graduate education, as it is suitable for diversifica-
tion. Regardless, it should not be the only guidance in the decision-making
process.

v) Self-assessment — An institutional strategic plan should be a fundamen-
tal requirement in the evaluation process, serving as a reference for a
self-assessment process within the PPG. That should be an essential com-
ponent for evaluating each dimension of the new model.

While the PNPG Committee (2020) includes other suggestions for the new
evaluation model, they are not pivotal to the multidimensional proposal.

11.2 Assessing the proposal

The proposal for a multidimensional evaluation of graduate education in Brazil
considers that “several recommendations constitute important paradigm shifts
and require time for implementation” (PNPG Committee, 2020, p. 27). Because
of that, the proposed changes were to be implemented only for the following
cycle (2021-2024). However, despite that ambitious statement, one of the
findings from this study is that the new model does not change much from the
evaluation already in place, and it wastes the opportunity to promote an actual
multidimensional assessment.

11.2.1 Evaluation was already multidimensional

One of the essential principles behind Brazilian evaluation is that it should be
comparative, so the SNPG can have a transversal equivalence among graduate
programs from different disciplines. Thus, a PPG in mathematics is expected
to present the same level of quality as one in sociology, provided they have the
same grade and respecting inherent characteristics of each area (CAPES, 2010).
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To make that possible, CAPES standardised its assessment form in 1998. Each
discipline could adapt the proposed indicators to their reality, but they should
assess the same set of dimensions: seven in the first version. That number
was reduced to five in a subsequent revision (2005-2007), and the form went
through additional adjustments with every cycle. The version adopted at the
evaluation in 2017 consisted of two levels: 18 items organised into five dimen-

sions. Each dimension is evaluated on a five-level scale: “insufficient”, “weak”,
“regular”, “good”, and “very good”. (CAPES, 2010; Monteiro et al., 2019).

Despite some terminology differences, the similarity to U-Multirank’s method-
ology is quite apparent. To demonstrate this, Figure 11.4 shows how the UMR
sunburst could be applied to visualise the 2017 evaluation results of the gradu-
ate program in Bioinformatics from the University of Sdo Paulo (USP).

1 Program Proposal

:% 8 PPG profile (mission, objectives, coherence...)

tWF 8 PPG strategic planning

:VER PPG's Infrastructure

Faculty
Faculty profile

Faculty dimensions (relative to activities)
Distribution of research and supervision tasks
Contribution to undergraduation
Student Body, Theses/Dissertations
H Theses/dissertations per faculty member

m Distribution of theses/dissertations supervision
H Quality of theses/dissertations

m Graduating on time | Number of graduates
m Publications per faculty member

m Distribution of publications

m Technical and technological production

m Artistic production (when applicable)

. ﬁo‘ﬁ(\ H Regional or national impact/social insertion
PPG B.\O\“ H Cooperation with other PPG

[EE] Research visibility (science communication)

Figure 11.4.: Results from CAPES’ 2017 evaluation of the PPG on Bioinformatics (USP),
transposed to U-Multirank’s sunburst

The Bioinformatics program shown in Figure 11.4 was selected at random from
PPG graded four in the 2017 evaluation. The grade was chosen because a
multidimensional profile would be easier to visualise for a program with an
intermediate level of quality than for one that has weaknesses in all dimensions
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or excels at everything. The PPG is part of the “Biological Sciences I” evaluation
area in CAPES’ classification system and counts with a master’s and a doctorate
in genetics. Its evaluation report is publicly available at CAPES (2021b).

As displayed in Figure 11.4, the PPG had seven items evaluated as “very good”
(e.g., 1.1), six as “good” (e.g., 1.2), four as “regular” (e.g., 2.2), and one was
not aplicable (4.4, regarding artistic production). The sunburst shows the
distribution of strenghts across the five dimensions, and the evaluation report
reflects that perception in the aggregation of results, attributing “very good” to
dimensions 1 and 5, and “good” to the remaining three. After weighting the
five-dimensional results, the PPG received grade four as its final result.

Aggregation and weighting of the assessment dimensions, while transparent
through the public regulation of evaluation, have been a major problem in the
process. For instance, Marques et al. (2020) performed a statistical analysis to
map the probability for each of the five dimensions to influence grade changes
in the PPG assessed in 2017. The conclusion was that “scientific production”
and “student body, theses/dissertations” had the most impact to achieve better
grades, while “social insertion” was of no relevance across all 49 disciplines
in CAPES evaluation. Regulations stated that dimension should count for at
least 10% of the PPG grade, and every committee kept that at the minimum
so that programs like the one in Bioinformatics could not benefit from the top
performance it displayed in that dimension.

The objective of this study is not to discuss the assessment form applied for the
2017 evaluation, especially since it has already been revised by Monteiro et al.
(2019) for the quadrennial evaluation planned for 2021. The goal here is to
show that the evaluation process in Brazil has already been multidimensional,
although this is mostly lost when the evaluation is reduced to a single grade.

11.2.2 Missed opportunities

Understanding how the evaluation has been organised around an assessment
form reveals that the new multidimensional model changes very little in the
process. The only real difference is that the results will come from one step
before the usual final grade calculation. Thus, considering the inspiration from
U-Multirank and its message against composite scores and nontransparent ag-
gregation, opportunities seem to be wasted in the Brazilian proposal.
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As it happens in UMR, end-users should be able to select the indicators (or
items) that would help them understand the profiles of the graduate programs
according to their interests. While this user-driven flexibility could increase
the complexity of the evaluation process, it would nevertheless produce richer
results. Besides that, the proposed rigidity of indicator selection imposed for all
disciplines takes even more multi from the multidimensional.

When Moed (2017, p. 987) analysed five of the most prominent rankings of
today, he concluded that “a system should not merely present a series of separate
rankings in parallel but rather a dataset and tools to observe patterns in multi-
faceted data”. Without that, a national evaluation system that should strive to
go beyond what university rankings can offer, ends up behind what U-Multirank
already does.

While the Brazilian multidimensional evaluation should go beyond what has
been proposed, it is crucial to recognise the multiple grade system as an ad-
vancement. The unique composite scores that aimed to define the quality of a
graduate program were too outdated, and in previous evaluations a PPG with
top performance in social insertion would not be valued as much as another
with significant scientific production, as the weight applied to the dimensions
in the final grade was unbalanced: usually of 10% for the first and 35% for the
later (CAPES, 2017b). Why should a PPG’s primary mission always be expand-
ing the frontiers of knowledge and never focus on regional or societal impact?
A five-grade system is a modest but relevant step to allow graduate programs
to find their own identities.

Regardless, the proposed model overlooks another significant opportunity: the
lack of attention to self-evaluation. In its 28 pages, the proposal by the PNPG
Committee (2020) dedicated only a single paragraph to the issue, while it could
be the most powerful instrument in a genuinely multidimensional assessment.

11.3 Self-evaluation

As stated early in the chapter, a self-evaluation strategy has been an integral part
of the intended evolution of the Brazilian assessment of research and graduate
education. When multidimensionality became a part of that, it was clear that
the two initiatives should walk together, but this has not been the case so far.

11.3 Self-evaluation
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According to Trevisol and Brasil (2020) there is little literature investigating
self-evaluation from the perspective of the SNPG, and the system had almost no
experience with those practices. Despite higher education institutions regular
development of Institutional Development Plans (PDI), that knowledge was
rarely applied in the planning and monitoring of PPG. Thus, while the working
group created at CAPES to propose a self-assessment methodology for graduate
programs faced a challenge, it also had the opportunity to build something new.

Through Verhine et al. (2019), the working group reported its findings on self-
evaluation, proposing strategies for its adoption in the assessment of PPG. The
central concept was that each graduate program would implement a custom-
made process capable of capturing relevant aspects of its mission and objectives,
including societal impact, international profile, and distinct scientific decisions.
Furthermore, the proposed Brazilian self-evaluation came from a grounded un-
derstanding of the SNPG and international inspiration. One of the highlighted
countries was the Netherlands, where the group recognised self-evaluation as
a unique process, as it is the core of the national assessment and a pivotal
instrument leading to the improvement of the country’s research units.

The model currently in use to assess the quality of research in Dutch universities
is based on six-year cycles, and it is known as Strategy Evaluation Protocol
(SEP). An essential lesson from such a model is in its collaborative design
since SEP is a joint effort by the Association of Universities in the Netherlands
(VSNU), the Netherlands Organisation for Scientific Research (NWO), and the
Royal Netherlands Academy of Arts and Sciences (KNAW). With a focus on three
dimensions (viability, research quality, and societal relevance), a self-evaluation
report is prepared by research units in light of their mission and strategies.
Reports can include appropriate indicators to support the presented narrative,
but no uniform measure of success is prescribed. That means each unit can
choose the best metrics that serve as evidence of its performance, provided they
keep away from indicators such as the Journal Impact Factor (not allowed) and
the h-index (strongly discouraged). An external assessment committee is then
appointed to analyse the self-evaluation document and, after a site visit, an
assessment report is produced (VSNU et al., 2020).

Another example mentioned by Verhine et al. (2019) comes from Finland,
where a benchlearning system was implemented. In it, developing research units
could seek established ones for active interaction and commitment to mutual
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development (D. Leite et al., 2020). Such a strategy would be very beneficial in
an asymmetric country like Brazil, where distinct levels of scientific maturity are
observed across PPG. Because of that, it would directly align with the working
group’s proposal for a formative self-evaluation where complementary site visits
could serve as the external assessment element but also as a means of support
by more experienced PPG to developing ones (Verhine et al., 2019).

While Verhine et al. (2019) brought additional inspiration and presented a
strong proposal for self-evaluation, the current implementation follows the
path of the multidimensional model, with missed opportunities. For the current
assessment cycle (2017-2020), self-evaluation has been relegated to adding
two items to the new assessment form proposed by Monteiro et al. (2019).
Each item — “strategic planning” and “self-evaluation” — would have a recom-
mended minimal weight of 10% only, putting the effort in danger of becoming
statistically irrelevant to the final result, as Marques et al. (2020) measured to
be the case for “social insertion” in the previous assessment form.

Verhine (2020) recognises that the initial implementation of self-evaluation is
very modest. The working group coordinator states CAPES’ Higher Education
Council (CTC-ES) believed institutions should have time to adapt and build
internal assessment infrastructures before the changes significantly impact their
grades. The benefit of the initiative right now is in changing the institutional
mindset so that a broader self-evaluation model could be implemented in the
future. That seems to be a sound decision for the 2021 evaluation. The problem
is that the allegedly comprehensive multidimensional model is already planned
for 2025, so why is the next level self-assessment not a part of that?

11.4 Conclusion

D. Leite et al. (2020) see evaluation as a political act that interferes in the life
and existence of the evaluated, whether they are people, courses, institutions.
CAPES and the evaluation community are aware of that responsibility, so they
have strived to evolve assessment strategies continuously, sometimes through
minor adjustments to match the dynamic nature of the Brazilian National Sys-
tem of Graduate Education, but other times as fundamental paradigm shifts
(Brasil, 2020; CAPES, 2010).

11.4 Conclusion
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Considering the dimensions of the SNPG and the ever-increasing effort to as-
sess its performance and impact, a central evaluation system was becoming
impossible to maintain, and it was progressively unable to capture the com-
plexity of Brazilian science. Therefore, it was time for those paradigm shifts
regarding the established one-dimensional perception of quality and the role
the evaluated could play in their own evaluation. Hence, a multidimensional
approach to quality was required, as was outsourcing part of the assessment
task to higher education institutions and graduate programs (PNPG Committee,
2018; Faljoni-Alario et al., 2018; FOPROP, 2018; Verhine et al., 2019).

From the analysis of documents, reports, guidelines, and legislation regulating
Brazilian evaluation, this study concludes that the multidimensional model pro-
posed fails to meet expectations. Despite being inspired in part by U-Multirank,
the model is based on universal indicators for all disciplines and continuing
weighting and aggregation of results (leading to a grade for each of the five
suggested dimensions). Furthermore, while improving the existing dimensions
and items of the assessment form to reflect the new dimensions, the new model
changes very little in the evaluation process. As this study shows, any multi-
dimensionality proposed was already a part of the system, only lost through
weighting and aggregation. Those have improved but will still be there, hinder-
ing future results as well.

While the multidimensional proposal took a step towards addressing one of the
longest standing flaws in the Brazilian evaluation — which was applying a broad
benchmarking strategy to a heterogeneous system - it could have benefited
from further inspiration. For instance, from U-Multirank, it could have learned
to drop the aggregated grading system altogether. Likewise, inspiration from
models such as the Dutch Strategy Evaluation Protocol could lead to a revision
in the fixed indicator perspective, as each PPG could have the freedom to choose
the ones that could better serve as evidence of their accomplishments. However,
that would be an impossible strategy unless self-evaluation becomes part of the
process, as it was initially intended.

The self-evaluation proposed by Verhine et al. (2019) seems to be sound and
well structured, and it deserves more protagonism in the overall assessment
process. Self-evaluation should not be limited to a couple of underweighted
items; it should mean freedom for graduate programs to present unhindered
narratives of their accomplishments, based on their missions, and supported
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by evidence that makes sense, instead of indicators that are easy to compare.
It should allow PPG to be different, knowing that the quality of their work
would not need to be reshaped to fit formulas incapable of measuring diversity.
Finally, it should allow multidimensionality to manifest as more than a set
of disconnected resulting grades but as a process that recognises and values
dimensions in the core of the evaluation process.

Multidimensionality is necessary for a better evaluation in Brazil, and it is only
truly possible through self-evaluation. The strategies complement each other
and must be articulated in such a way as to heighten their potential individual
effects.
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Conclusions & Reflection

It is essential to retain the recognition and derived
respect that CAPES has earned with the national
and international community . ... For this, it is
necessary to continuously improve its performance,
particularly by updating the evaluation system.

— PNPG Committee (2020)

Throughout this dissertation, a comprehensive exploration of multiple facets of
the Brazilian national evaluation system has been carried out, contributing to a
deeper understanding of this intricate landscape. The chapters offer a nuanced
perspective, beginning with a broad overview of the origins and development
of the Brazilian science system and its evaluation practises, and further by con-
ducting international comparisons, such as contrasting the Brazilian evaluation
with the Dutch Strategy Evaluation Protocol (SEP). Subsequent chapters delve
into specific dimensions of evaluation, including scholarly output classification,
and the imperative for evaluation to account for regionally significant research
not adequately covered by international databases.

The core objective underlying this discourse revolves around shedding light
on the complexities inherent in the evaluation of graduate education, advo-
cating for a more balanced and comprehensive system. To accomplish this, a
combination of qualitative methods, such as document analysis and participant
observation, and quantitative methods, primarily within the domain of sciento-
metrics, have been employed. Multiple sources of evidence and critical analysis
have been incorporated, encompassing relevant scholarly literature, public let-
ters, interviews, and a vast array of primary sources, such as legislation and
policy documents.
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Throughout the investigation, several crucial concerns have been highlighted.
For example, the movement to impose indicators like the Journal Impact Factor
to replace the autonomy previously enjoyed by peer review committees has
been brought to attention. Imperfections have also been discovered, includ-
ing the need to reform the disciplinary classification system adopted in the
country. However, notable achievements have been acknowledged, such as the
role of evaluation in fostering diversity in scientific output, as technical and
technological productions gain recognition as viable alternatives to traditional
paper-based output. Moreover, potential avenues for further development have
been elucidated, particularly with regard to the exploration of a multidimen-
sional evaluation model. For that, a critical assessment of previous initiatives
is presented, along with a proposal to prioritise self-evaluation as the primary
approach toward achieving a truly multidimensional evaluation framework. In
summary, the unique context of Brazil and the significance of locally relevant
research remain central considerations, emphasising the need for a balanced
and inclusive evaluation system as a consistent thematic thread.

This concluding chapter provides an opportunity to integrate reflections, in-
sights, and recommendations into a framework that aligns with the trajectory
of the Brazilian National System of Graduate Education (SNPG) and its evalua-
tion. The foremost ambition is to synthesise these findings and shape them into
actionable advice to progress toward a multidimensional evaluation model. The
proposed shift aims to accommodate the sprawling complexity and diversity of
the academic landscape of the country, with the multidimensional approach
being a consensus echoed in numerous analyses conducted over the past few
years (Barbosa, 2020; PNPG Committee, 2020; Faljoni-Alario et al., 2018).

12.1 Self-reflection from the Leiden Manifesto

The Leiden Manifesto for research metrics has been referenced numerous times
throughout this project, with distinct purposes (Hicks et al., 2015). In the Intro-
duction, it plays two roles: it emerges as a catalyst for a series of opportunities
that culminated with this work, but it also inspired a moment of thoughtful
debate among the evaluation leadership and representatives of all graduate
programs (PPG) in Brazil. The discussions eventually spurred a large-scale
movement to rethink the Brazilian evaluation system, as detailed in Chapter 3.
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However, the CAPES evaluation leadership conducted a self-reflective exercise
to structure those initial dialogues. Their chosen task was to critically analyse
current assessment practises in light of the principles of the Leiden Manifesto.
The outcome of this introspection, to the best of my knowledge, was never
published. Instead, the exercise was primarily confined to slides used to engage
with the evaluation community. Having been an integral part of these conversa-
tions, I retrieved the results from my archives so that they could become a part
of the recorded memory of the Brazilian evaluation, as laid out in Table 12.1.

For each principle of the manifesto, Table 12.1 presents three elements derived
from the reflection process led by CAPES in 2015. The first includes observa-
tions on ongoing activities that are part of the CAPES evaluation and were con-
sidered to align with the respective principles. Additionally, the table references
the type of information used to meet each principle, followed by a performance
score self-attributed to the various evaluation processes conducted. These rat-
ings are rather revealing of CAPES’ perception of its activities. By assigning a
score of six or seven for alignment with the manifesto’s principles, the agency
reveals self-confidence, indicating that its performance exceeds the average in
all aspects. However, it also acknowledges that its performance merely exceeds
sufficiency, with ample room for improvement across all aspects.

With regard to the type of information available, the adherence to the princi-
ples of the Leiden Manifesto is partially dependent on qualitative data, which
are featured for 70% of the principles. However, these data are never used in
isolation; they always complement quantitative data. This widespread reliance
on a quantitative approach, supporting all principles of the manifesto, demon-
strates that the self-assessment performed aligns with discussions throughout
this dissertation, particularly in Chapter 4, where the effect of high-stakes eval-
uation in Brazil on the type of information that can be used was discussed.
When an evaluation has significant implications for funding, prestige, and the
very existence of graduate programs, dependence on quantitative analyses is
accentuated, as it makes the evaluator’s job easier when justifying results.

Turning to the included observations, the centrality of the assessment form in
the evaluation process becomes evident. With the many mentions of its role
in the responsible evaluation process, the self-reflection process appears to
confirm that a core principle of Brazilian evaluation is the quest for a dynamic
equilibrium between data, peer review, and criteria, as discussed in Chapter 3.
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Table 12.1.: Compilation of the self-reflective exercise conducted by CAPES on the ocasion of the publication of the Leiden Manifesto.

#  Principles of the Manifesto CAPES reflections on principle alignment Information Score

1. Quantitative evaluation should Data are available on the Sucupira Platform. Several items on the Assessment Form  Quanti 6
support qualitative, expert that guide expert committees are based on calculations and indicators.
assessment.

2.  Measure performance against the Data are available on the Sucupira Platform. Different parameters are used for — Quanti/Quali 7
research missions of the institution, each area, listed in the publicly available Area Documents. The evaluation does
group or researcher. not follow a single model.

3. Protect excellence in locally relevant Data are available on the Sucupira platform. Each area starts the evaluation Quanti 6
research. through the analysis of area-specific indicators, resulting in its own Qualis.

4.  Keep data collection and analytical The Sucupira Platform aims to make graduate education data available for public = Quanti/Quali 6
processes open, transparent and consultation.
simple.

5.  Allow those evaluated to verify data The Sucupira Platform enables the auditing of the data at any time. The mid- Quanti/Quali 7
and analysis. term seminars promoted by CAPES with PPG directors also contribute to the audit

process.

6.  Account for variation by field in Data are available on the Sucupira Platform. Evaluation areas use different indica- Quanti/Quali 6

publication and citation practices. tors and instruments, depending on the type of production: Qualis Journals, Books,
Artistic and Technical/Technological.

7.  Base assessment of individual Qualitative information on faculty members regarding background and experience = Quanti/Quali 7
researchers on a qualitative is available on the Sucupira Platform and is used in the Assessment Form.
judgement of their portfolio.

8.  Avoid misplaced concreteness and Several indicators are used to determine a PPG grade, as described in the Assess- Quanti/Quali 7
false precision. ment Form.

9.  Recognize the systemic effects of Several indicators are used to determine a PPG grade, as described in the Assess- Quanti/Quali 7
assessment and indicators. ment Form.

10.  Scrutinize indicators regularly and The assessment in each area is benchmarked, with metrics calculated from an  Quanti 7

update them.

analysis of the area as a whole. The process and resulting metrics are outlined in
the evaluation report for each area.
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In the first instance, there is considerable reliance on collecting, processing, and
treating research and graduate education data in the country. Such data are
made available to expert committees who, benefiting from a system structured
around 49 evaluation areas (see Chapter 6), can orchestrate a peer review
process that contextualises available quantitative and qualitative information.
Additionally, committees rely on the evaluation form to guide the application of
criteria and indicators, ensuring not only the consideration of a diverse range of
necessary dimensions, but also facilitating the process of replication, adoption
by different evaluators, and comparability across disciplines or evaluation areas.

12.2 Findings, or how would evaluation fare today?

This dissertation concludes with a synthesis of findings and forward-looking
strategies that align with the evolution of the Brazilian National System of
Graduate Education (SNPG) and its evaluation. The body of work, which fea-
tures articles published across various journals and conferences over a four-year
span, unfolds a detailed narrative divided into four parts.

Part I served as a backdrop, introducing the SNPG and its evaluation system as
a central focus. Inspired by the theory of path dependence and its implications
for public policy reform, Chapter 2 offered a deep exploration of the Brazilian
science system, tracing its origins and growth influenced by pivotal policy de-
cisions. An analysis of the reasons behind these decisions, their ties to broader
public policy frameworks, and their impact on the top-down structure of the
Brazilian science system was presented. The focus shifted in Chapter 3 as it
traversed the historical landscape of the evaluation of research and graduate
education in Brazil. From its humble beginnings as a tool for funding allocation,
it has grown into a multifaceted construct integral to the national science land-
scape. Despite its transformative role in promoting transparency, fairness, and
academic quality, the system is on the brink of further evolution, which requires
sophisticated reform strategies to be implemented to guarantee its future.

Part II continued the exploration of path dependency, using the approach as a
lens to compare the Brazilian evaluation system with some of its global coun-
terparts. Chapter 4 presented a side-by-side comparison of research evaluation
systems in Brazil and the Netherlands. This comparison highlighted unique
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attributes, challenges, and outcomes, resulting from different historical, geo-
graphical, and policy contexts. While the performance-based Brazilian system
advances the nation’s scientific pursuits, it also fosters research homogeneity,
potentially inhibiting innovation. Conversely, the Dutch system emphasises
research quality and societal relevance, fostering diverse research trajectories.
Lessons from both systems are valuable, yet their very different backgrounds
caution against a universal strategy. Chapter 5 harnessed a plethora of resources
and data sources to dissect the design ethos of the SNPG centred on graduate
education, revealing its above-average influence on academic publishing in
Brazil, offering fresh perspectives on the contrasts between the SNPG and other
science systems.

Part III delved into the complexities and multifaceted nature of the Brazilian
evaluation system. Chapter 6 analysed the Brazilian classification of research
and graduate education, illustrating how evaluations unfold within 49 areas
shaped by disciplinary and managerial perspectives, leading to consequential
results that are intrinsically influenced by these dynamic landscapes. Chapter 7
dived into the Brazilian Qualis system, a critical tool for assessing the quality
of scholarly publications. While this system balances quantitative and qualita-
tive methodologies, the case is made for enhancing it further towards a more
comprehensive evaluation framework.

Chapters 8 and 9 offered two different, yet interconnected, perspectives on the
Brazilian evaluation system. Chapter 8 highlighted the importance of regional
databases and publications in the local language, advocating comprehensive as-
sessments to capture the complexity of Brazilian science. In contrast, Chapter 9
discussed the financial constraints faced by nations like Brazil and proposed
alternative publication paths aligned with the country’s economic reality, while
also relying on its long-standing experience in diamond open access practises.
Finally, Chapter 10 reviewed efforts to diversify Brazilian research production,
focussing on an evaluation effort to induce PPG to invest more of their time
and efforts in outputs of a technical and technological nature. The results have
shown that evaluation indeed has a significant steering power that should be
further exploited to enhance the societal impact of Brazilian science.

The final Part IV confronted some of the challenges facing the evaluation sys-
tem due to the exponential growth of the SNPG. In this sense, Chapter 11
emphasised the risk of overreliance on quantitative indicators and advocated

Chapter 12 Conclusions & Reflection



a multidimensional approach to accommodate the complexities of Brazil’s aca-
demic landscape. A failed attempt by CAPES to implement a multidimensional
model inspired by uMultirank underscores the dangers of simplistic solutions
to complex evaluation problems. As a solution, came a recommendation of a
shift towards self-assessment, emphasising the need for further involvement of
the country’s higher education institutions (HEI) in the much needed exercise
of their institutional autonomy.

Now, the concluding analysis of this dissertation refers back to the guiding
principles of the Leiden Manifesto. As a framework for the preliminary self-
reflection exercise shown in Table 12.1, an inpiration to discuss the advance-
ment of evaluation in Brazil, and a catalyst for this research project, the man-
ifesto can now help distill the key findings of the investigation in line with its
guiding principles. The synthesis aims not only to encapsulate the essence of
the scholarly journey but also to offer insights into the underlying research and
to outline a strategic direction for the future evaluation dynamics of the SNPG.

1. Quantitative evaluation should support qualitative, expert assessment

When the Brazilian evaluation system started to develop in the 1970s, a prelim-
inary attempt was made to construct a system grounded in quantitative data.
However, that quickly changed to a more adequate system that relied on the
expertise of specialist committees (Chapter 3). The genesis and growth of these
committees were examined in detail in Chapter 6, which concludes that the
arrangement of the evaluation system in the evaluation areas of CAPES repre-
sents a significant achievement. This is due to the ability of expert panels in
these areas to carry out their evaluations based on quantitative and qualitative
data. Preserving the diversity of these areas is vital, yet a reform in the current
composition of 49 areas was noted to be necessary. This need arises from the
evolutionary process over the years, often driven by administrative and practi-
cal considerations, which have created disciplinary distortions. These require
adjustments for better international equivalence.

The worth of evaluation committees is also made evident in Chapter 7, which
refers to the classification of Brazilian scientific output in periodicals. This is
also discussed in Chapter 4, where the role of the committees in handling bib-
liometric and scientometric data in the evaluation process is explored. However,
although the crux of Brazilian evaluation lies in expert assessment supported
by available data, recent developments have put part of established practises
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at risk. For example, Chapters 3, 7 and 8 highlight that committees have lost
some autonomy in interpreting available data and exercising their judgment.
For example, in the Qualis classification of journals, committees receive recom-
mendations based on sets of indicators and can make adjustments if necessary.
However, the latest rules restrict the number of permissible modifications and
their extent. Consequently, the evaluation system is moving opposite to the
critical principle of the Leiden Manifesto, which recommends that indicators
should not substitute informed judgment and peer review should be strength-
ened instead of giving decision making to numbers (Hicks et al., 2015).

2. Measure performance against the research missions of the institution,
group, or researcher

Hicks et al. (2015) underscores the importance of stating the objectives of a
program at the start of an evaluation process and ensuring that the indicators
adopted to assess performance are related to these objectives. Regrettably,
in the context of Brazilian evaluation, this principle is poorly addressed. As
underscored in Chapters 3 and 6, the active evaluation model in Brazil operates
on a comparative basis within each evaluation area. Consequently, there is a
propensity to employ indicators and criteria with minimal variation within each
area, ensuring that the same ruler is adopted to measure all graduate programs.
An exception is depicted in Chapter 2, which outlines the establishment of
the Brazilian National System of Graduate Education (SNPG). The exception
pertains to the professional modality of PPG, which was implemented in Brazil
in 1998 to stimulate more applied research.

Chapter 3 explains how a distinctive assessment form was devised and adopted
to evaluate professional programs. In addition to that, Chapter 10 describes
how adjustments were made to the evaluation process to expand recognition
of technical and technological production to complement the value given to
more traditional research outcomes, usually bibliographic production. Such ini-
tiatives enable evaluators to account for the applied dimension of professional
programs compared to more academically orientated programs. However, con-
sideration of specific missions and objectives is often overlooked.

In that sense, Chapter 4 contrasts the Brazilian evaluation model with the
Dutch model, demonstrating how the latter accommodates the missions and
objectives of the programs due to its structure centred on self-evaluation. This
allows each assessed unit to select the indicators best aligned with the narrative
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of the conducted evaluation. However, this model is only feasible due to the
nature of assessment in the Netherlands, where benchmarking is an optional
component and the impact of outcomes on resource distribution is negligible.

Although acknowledging that the impact of Brazilian evaluation needs to be
reconsidered to allow more significant consideration of program objectives and
more custom-made indicator application, Chapter 11 proposes broadening the
initial self-evaluation experiences recently undertaken in Brazil. This would
afford greater freedom in the selection of indicators by the PPG themselves,
highlighting the quality of the work conducted.

A critical conclusion drawn from this research is that a Brazilian evaluation
that does not incorporate flexibility and customisation will continue to promote
homogenisation, and the SNPG will be unable to expand with the diversity of
approaches and objectives necessary to meet Brazil’s research needs.

3. Protect excellence in locally relevant research

The Leiden Manifesto cautions against the pressure to prioritise the English
language in scientific output, warning that it could precipitate negative impli-
cations for conducting locally relevant research (Hicks et al., 2015). Chapter 8
devotes significant attention to this issue, exploring it from two distinct per-
spectives. The first concerns language, demonstrating that almost half of the
Brazilian scientific production, as quantified by data collected by CAPES, is
carried out in Portuguese. The second facet of the analysis reveals that most of
this locally produced research is not captured by predominant databases used
in the assessment processes, such as the Web of Science (WoS).

Conversely, a considerable amount of local language output, addressing locally
relevant topics often in the social sciences and humanities (SSH), is indexed
in regional databases like SciELO, Latindex, and RedALyC. In this regard, the
Qualis journal classification, introduced in Chapter 3 and extensively discussed
in Chapter 7, has been an outstanding solution to reward excellence in non-
English publications and locally relevant research. Despite its recognised imper-
fections, Qualis is a direct application of the manifesto’s first principle, allowing
committees to move from quantitative indicators to their quality judgment of
all journals utilised by Brazilian graduate programs for publication.

A significant volume of journals for which indicators such as the Journal Im-
pact Factor and CiteScore are unavailable can be qualitatively assessed, often
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revealing high-quality levels recognised by expert committees across various
evaluation areas. Furthermore, as demonstrated in Chapter 9, a large portion of
these high-quality journals operate on the diamond open access model, crucial
for a country facing economic and social challenges, such as Brazil.

Regrettably, the recent trend in the evaluation of scientific output in Brazil has
succumbed to pressures to valorise output in English, indexed by databases such
as WoS and Scopus. This trend is predicated on the argument that Brazil needs
to promote internationalisation. However, the observed pathway contradicts
the approaches adopted by developed countries like the Netherlands, which
abolished the use of indicators such as the Journal Impact Factor in its Strategy
Evaluation Protocol (Chapter 4). Unfortunately, Brazil appears to be charting
the opposite course, thereby risking relinquishing a significant achievement: its
ability to valorise locally relevant output in Portuguese.

4. Keep data collection and analytical processes open, transparent, and
simple

A central strength of the Brazilian evaluation approach lies in the quality of
its data collection. This subject has been contemplated in various chapters of
this dissertation, receiving substantial attention in Appendix A. The appendix’s
principal goal is to introduce an R package developed to potentialise the use of
data provided by one of CAPES’ many systems: GeoCapes (CAPES, 2021e). De-
spite this explicit goal, the paper produced to accompany the package’s launch
delves into the history, motivation, and development of many of the agency’s
Current Research Information Systems (CRIS). The most recent is the Sucupira
Platform (CAPES, 2021c), launched in 2014 to incorporate essential functional-
ities for evaluation. Graduate programs can use the platform to report data on
publications, infrastructure, faculty, student body, degrees awarded, theses and
dissertations produced, and more.

Regarding the analytical processes, CAPES and the representatives of the evalu-
ation areas collectively prepare such processes, together with the criteria and
indicators to be adopted in each evaluation cycle. Area documents, as described
in Chapters 3 and 6, are published with a process description to be adopted. No-
tably, each area specifies how it will assess the items included in the evaluation
form. Should any postgraduate program feel disadvantaged in the evaluative
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process relative to the disclosed criteria and indicators, a request for reconsid-
eration is possible, with evaluators obligated to uphold the commitments made
in published documents.

5. Allow those evaluated to verify data and analysis

As explored in Appendix A, data collection was sometimes perceived as a "black
box" before the Sucupira Platform. Graduate programs (PPG) provided their
information, and data gaps became apparent during the evaluation process,
often requiring reliance on institutional reputation to fill these gaps. With the
advent of the Sucupira Platform, CAPES’ evaluation data transparency reached
an apex. For example, data collected from PPG are almost immediately made
available for public access on the platform itself, being subsequently published
as consolidated spreadsheets in a complementary open data system (CAPES,
2021a). This process allows faculty and students to verify the information en-
tered at any time, and the widespread availability of data facilitates an auditing
system across the academic community.

The investments made by CAPES to collect, process, and publish evaluation data
are unparalleled. For example, in the 2017 evaluation, the transparency process
evolved to such an extent that the spreadsheets with microdata used in the
evaluation process were pre-disclosed, accompanied by the Qualis classification
results, which directly impacted the programs’ scoring and final results.

However, as discussed throughout the dissertation, especially in Chapter 3 and
the Introduction, a unique crisis hit the evaluation in the last cycle, and the
high level of transparency observed in the previous cycle was not replicated. In
the most recent evaluation conducted in 2022, the microdata made available
to the evaluation committees were not disclosed, and the Qualis classification
was only made public after the results of the evaluation process were published.
The decline in transparency in the Brazilian evaluation has an undeniable im-
pact on the Brazilian National System of Graduate Education (SNPG), and the
evaluation system moves, yet again, in the opposite direction of a principle of
the Leiden Manifesto.

However, it is relevant to mention that the loss of transparency has been par-
tially a result of judicial interference in the evaluation process — situation de-
scribed at length in Chapters 1, 3 and 4 — and the advent of the General Data
Protection Law (LGPD), the Brazilian version of the General Data Protection
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Regulation (GDPR). Although not as strict as its European counterpart, LGPD
has imposed some significant limitations on the transparency of the evaluation
data available in the country. For example, before LGPD, microdata available
on faculty and the student body of graduate programs included information
on gender, making it possible to perform relevant analyses on the gender bal-
ance of faculty members, scholarship distribution, PhD success rate, time to
graduation, and more. After LGPD, the information had to be removed, even
from previously available datasets, making studies such as the one carried out
in Brasil (2021d) no longer possible at the same level of precision'.

6. Account for variation by field in publication and citation practises

Again, the Qualis classification is the primary instrument for ensuring the proper
treatment of disciplinary variations in publication and citation practises.

From a citation perspective, Qualis journal classification plays a central role
in accounting for variations in the 49 evaluation areas. The procedure starts
with a quantitative indicator analysis followed by peer review within each area,
taking into account disciplinary practises. However, as delineated in Chapter 7,
the process is not without flaws. For instance, the model continues to classify
scientific production using journals as a proxy when technological advance-
ments and database enhancements already enable at least part of the task to be
performed at the article level. An additional issue lies in handling classifications
by evaluation areas that occasionally encompass diverse citation practises in
their subareas. For example, as discussed in Chapter 6, one of the existing eval-
uation areas includes architecture and design — two disciplines with markedly
distinct citation practices — which invariably complicates the work of the com-
mittees in effectuating the internal classification of their journals. Moreover, the
classification model is heavily predicated on the use of indicators such as the
Journal Impact Factor, CiteScore, and H-Index — all metrics with limited capac-
ity to appropriately manage citation variations across different disciplines, thus
burdening the expert committees with the entire responsibility of judgment.

Regarding the differences in publication practises among disciplines, Qualis
emerges again as the solution, but this time in its various iterations. As ex-
plored in Chapters 3 and 7, the original Qualis was developed for journal eval-

Algoritms to infer gender from names in Brazil have demonstrated an accuracy of around 85%,
which is now a limitation to gender studies against the previously available information for every
individual.
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uation. However, variations have been implemented over time to assess books,
events, artistic production and, more recently, the technical and technological
production discussed in Chapter 10.

Evaluation areas have the autonomy to adopt Qualis variations that capture the
diversity of their publication practises. Areas such as History and Education
classify books as one of the pillars of their scientific production evaluation.
Computer science has often classified events to value conference proceedings.
This diversity is precious to the Brazilian evaluation process, presenting another
reason to protect the evaluation areas. As described in Chapter 6, a proposal
from PNPG Committee (2020) suggests a significant reduction in the number
of areas active today. While the need for restructuring has become evident from
this research, a mere decrease in the number of areas represents a regression
in one of the main achievements of the Brazilian evaluation model.

However, as valuable as evaluation areas can be in addressing disciplinary vari-
ations, the model must also be perfected within areas with better methods and
indicators. For instance, Hicks et al. (2015) mentions how a group of historians
working for a psychology department were unfairly evaluated because their
books were not considered in the assessment prioritising WoS-indexed papers.
This is a recurrent situation in the Brazilian system, as evaluation areas such as
environmental sciences, public health, and biotechnology are inherently multi-
and interdisciplinary. The system even includes an area named interdisciplinary,
accounting for more than 300 graduate programs in the country. So, while
the geography area can be equipped to consider the disciplinary variations
within its realm, the same may only be possible for some areas with significant
advancement in the adopted methods.

7. Base assessment of individual researchers on a qualitative judgment of
their portfolio

A frequently invoked argument by CAPES to justify certain practises in its collec-
tive model is predicated on the fact that the evaluation carried out by the agency
is not individual-focused, but rather group-focused. As discussed in Chapters 2
and 4, the unit of evaluation in Brazil is the graduate program. Thus, any
potential injustices that may arise in the process are somewhat diluted.

For example, the fact that Qualis classification is conducted based on journals
can undoubtedly penalise high-quality articles published in periodicals consid-
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ered of lower quality. For example, low-quality articles occasionally benefit
from being published in high-quality journals, while high-quality articles may
be penalised in the reversed situation. According to the rationale of the Brazil-
ian evaluation system, the impact of such unfairness is diluted when evaluating
a group consisting of several PPG researchers that potentially publish hundreds
of articles over a four-year evaluation cycle. Therefore, the discussion of this
manifesto principle would not necessarily apply to this group evaluation setting.

Nevertheless, the concept of portfolio judgment applies to CAPES and illus-
trates a positive movement towards a fairer evaluation in Brazil. The notion
of portfolios, as opposed to exhaustive evaluation of long lists of publications,
was introduced to CAPES through the accreditation process of graduate pro-
grams (PPG), as described by Brasil (2019). The implementation of such an
approach was not straightforward, as the academic community in Brazil needed
to become more accustomed to constructing portfolios. Therefore, proposals
for PPG accreditation were sometimes accompanied by portfolios containing
only high-impact articles, rather than those that best demonstrated the group’s
potential for conducting the proposed research. The ramifications of this chal-
lenge were evident in professional programs, as the submitted portfolios were
predominantly composed of academic production, often failing to demonstrate
the researchers’ capabilities for conducting the desired applied research they
were proposing to pursue.

In time, the process evolved and the academic community began to adapt. Soon,
graduate programs started creating portfolios during data collection for their
periodic evaluation, identifying outstanding products among the different types
of scholarly output reported. Indeed, in Chapter 10, a document analysis on
the evaluation of technical and technological production reveals that 19 areas
chose to employ only qualitative methods in their analysis, focussing exclusively
on portfolio assessment. The remaining 30 evaluation areas informed that they
would adopt a mixed-method approach, complementing a quantitative analysis
of the PPG output with a qualitative approach to their portfolios.

Although portfolio adoption marks a significant development in the Brazilian
evaluation system, Hicks et al. (2015) spotlights the preference to adopt an
approach that considers a more comprehensive understanding of an individ-
ual’s expertise, experience, activities, and influence, even when comparing
large numbers of researchers. Although this advice can be partially achieved
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by applying the assessment form for the PPG evaluation, as it includes many
dimensions to be considered, there is room for improvement by fostering the
self-assessment practises advocated in Chapter 11.

8. Avoid misplaced concreteness and false precision

Viewed from the lens of the Leiden Manifesto principle, CAPES has developed
an evaluation system that genuinely avoids the trap of false precision. Instead
of utilising numeric indicators in its evaluation processes, the primary inputs
for assessment, represented mainly through various types of Qualis, generally
employ percentiles. For instance, the Qualis journals adhere to an eight-tier
scale, each encompassing approximately an octile of the distribution. These
classifications, in turn, feed into evaluating the items and subitems on the
assessment form, along with qualitative elements and scientometric indicators
related to degrees awarded, supervisions, and more. Each of these aspects is
appraised on a five-tier scale, ranging from insufficient to very good.

The final result of the assessment is then reflected on a scale of 1 to 7, with the
highest grades (6 and 7) representing excellence and 3 to 5 depicting a range
from regular to very good. PPGs that achieve any of these grades have their
accreditation renewed for the subsequent four-year cycle, but grades 1 and 2
lead to program closure. As can be noticed, these results may be considered
an instance of misplaced concreteness since the difference between a grade
of 1 or 2 is immaterial; in both instances, the punishment is closure, with no
distinction derived from the separate grades.

Returning to the comparison made in Chapter 4 between the evaluation models
of Brazil and the Netherlands, we see that the current Dutch model does not
assign grades to evaluated units. However, this is a recent achievement of a
predominantly formative evaluation model (VSNU et al., 2020). Yet, the Dutch
evaluation protocols active until 2015 scored programs on a five-tier scale,
which were condensed into four in the 2015-2021 protocol. This could serve as
an example for the Brazilian evaluation, which might adopt the four categories
once used in the Netherlands: world-leading/excellent (1); very good (2); good
(3); unsatisfactory (4).

Moreover, as discussed in Chapter 11, it would be desirable if this scoring could
be applied independently to each dimension of the evaluation. For example,
in the Dutch case, the four-tier scale was applied to research quality, societal
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relevance, and viability. This approach would allow for a more comprehensive
and nuanced understanding of the multidimensional nature of academic and
scientific performance.

9. Recognize the systemic effects of assessment and indicators

Hicks et al. (2015) state that indicators prompt systemic transformations
through the incentives they introduce and their repercussions should be an-
ticipated. The Brazilian case, as illustrated in Chapter 10, provides robust
evidence that this anticipation is recognised and actively exploited. CAPES
acknowledges its evaluation’s role as a catalyst shaping graduate programs’ be-
haviour. Therefore, by assigning a higher value to technical and technological
production, the agency stimulates the diversification of research output, reach-
ing broader audiences, and consequently amplifying the impact of Brazilian
science. As evidenced by this study, the initiative exhibits promising signs of
success. Although a more extended period is needed to measure the true impact
of this policy, an increase in targeted productions is already discernible.

Despite acknowledging its influence, the evaluation has been slow in transition-
ing to the aspired multidimensional model, despite knowing that, in not doing
S0, it continues to foster the undesired homogenisation of graduate education in
Brazil (Chapter 11). Furthermore, CAPES has demonstrated a keen awareness
of its evaluative power through its misguided attempt to promote the interna-
tionalisation of Brazilian science (Chapters 7 and 8). Although the purpose is
admirable, the evaluation has tried to accomplish the goal by prioritising the
adoption of indicators derived from international databases and attenuating the
value assigned to non-English publications indexed in regional databases only.

From this perspective, it is apparent that the inductive power of evaluation is
not only recognised but has been strategically harnessed by CAPES. However,
like most powerful policy instruments, it can be a catalyst for good and evil; it
can be wielded to foster a scientific system capable of focussing on both quality
and regional relevance, but it also bears the potential risk of misapplication,
thereby stifling the development of such a system.

10. Scrutinize indicators regularly and update them

Throughout this dissertation, a recurring theme has been CAPES’ continuous
quest to evolve its evaluation model. While acknowledging the influence of path
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dependence and avoiding excessively disruptive changes, a prevailing sentiment
persists that each evaluation cycle should supersede the previous one. More
than rethinking indicators, the overall approach of the system is consistently
scrutinised.

As part of the scrutiny process, indicators and criteria are often re-examined.
Sometimes, this leads to advancements, but unexpected consequences are oc-
casionally experienced. However, the system and its leaders are usually open
to embracing positive changes and recognising unsuccessful attempts. Conse-
quently, the process refines itself through further adjustments to optimise the
evaluative process within known constraints of human and financial resources
or time restrictions.

However, it is essential to note that the constant review process was one of the
triggers that led the Federal Public Prosecutor’s Office (MPF) to bring a civil
action against CAPES, resulting in an injunction that temporarily halted the
evaluation process (Justica Federal, 2021). The legal action accused the agency
of neglecting the legal security and expectations of those evaluated by how it
dealt with the establishment, disclosure, and transparency of the evaluation
parameters.

The list of demands that integrated the injunction required CAPES to provide a
complete list of "evaluation criteria", "types of production and strata", and the
"cutoff scores" being used for evaluation, broken down by evaluation area. The
key to the legal security approach was in the cutoff scores, as the expectation
was that an evaluation should not be comparative, as is the case in the Brazilian
system. Therefore, PPG should be able to know beforehand the final grade
they would be awarded when reaching predetermined cutoff scores for each
indicator, whether those are the number of publications, degrees awarded, the

average time to graduation, and more.

Regrettably, despite the ongoing advocacy from numerous actors and organi-
sations within the Brazilian scientific community to preserve and continuously
evolve the CAPES evaluation model, the system now faces a considerable hurdle
(Chapter 3). There is an imminent risk that it may devolve into a mere tem-
porally static checklist exercise, thus reducing Brazilian science to a relentless
pursuit of predefined metrics. As a result, the essence of its comparative ap-
proach is under threat, necessitating a robust defence against such a simplistic
reduction and an affirmation of the system’s dynamic and evolving nature.

12.2 Findings, or how would evaluation fare today?
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12.3 Recommendations

The findings of this dissertation have brought to light several critical areas
of concern and consideration in the landscape of the evaluation of Brazilian
research and graduate education. As a sequel to the rigorous analysis, this con-
cluding section attempts to ascribe pertinent propositions that can be deployed
to enhance the current framework. These recommendations encapsulate the
essence of the preceding chapters and are meticulously tailored to resonate
with Brazil’s distinctive socio-cultural contours. However, readers are advised
to draw upon the detailed discussions in the previous chapters to gain a more
detailed understanding of each recommendation and its contextual relevance.

1. The establishment and evolution of the science system, graduate edu-

cation, and evaluation model in Brazil are not arbitrary; they are the
products of formative historical paths. Their understanding is paramount
for any assessment or debate about the value, role, or needs of evolution.

2. An overarching sense of the structural and historical intricacies that have

shaped the current landscape of the SNPG and its evaluation system
should be the foundation of any reformative attempt. Only through un-
derstanding that some apparent peculiarities serve as structural pillars for
the whole system can any devised changes be able to foster advancements
that address the system’s inherent strengths and idiosyncrasies.

. Recognising the inherent uniqueness of the Brazilian scenario is paramount,

particularly when contrasted against globally accepted alternatives. Al-
though foreign science and evaluation experiences may offer a framework
for advancement, it would be inappropriate to duplicate them entirely
onto the country’s context. The pursuit of constructive adaptation re-
quires understanding these international instances as sources of inspira-
tion. However, any direct implementation could compromise the nuances
and complexities that the Brazilian system embodies.

. It is vital to preserve a Brazilian evaluation system that relies on a wide

range of data but is based on the work of expert committees organised in
evaluation areas. Although there is a clear need to restructure and stream-
line the areas, this must be backed by a comprehensive study engaging the
academic community. Furthermore, this initiative should aim to balance
international orientations and appreciation of the national context.
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. Brazil’s pioneering role in institutionalising mechanisms to measure the
quality of diverse scientific outputs should be recognised and strength-
ened. This includes the classification of articles, books, conference pro-
ceedings, and artistic, technical, and technological products. Promoting
this diversity is essential, as it allows the valuation of different research
profiles across different modalities and types of graduate programs.

. In balancing the use of data, peer review, and the adoption of criteria
comparable between programs and disciplines, the autonomy and power
of peer review must be maintained. Quantitative indicators can provide
reference points and support evaluators so that they are not biased or
misled in their analyses. However, quantitative indicators should never
dominate the evaluation process.

. While many developed countries seek solutions to avoid reductionist indi-
cators and value diversity in their scientific production, Brazil is moving in
the opposite direction. Most countries that continue to employ indicators
such as the Journal Impact Factor — against recommendations from the
San Francisco Declaration on Research Assessment (DORA) (ASCB, 2012)
—do so because of need rather than choice. Brazil does not suffer from the
same lack of options, as the Qualis system can allow qualitative analysis
of committees to supersede any quantitative imposition. Thus, embracing
indicators the developed world tries to abandon does not pave the way
to internationalisation. Brazil must recognise that it is ahead rather than
behind on this issue.

. Brazil has made commendable strides with its Current Research Infor-
mation Systems (CRISs) and Science & Technology databases. However,
the potential of these systems should be harnessed to incorporate open
databases such as OpenAlex into the evaluation process. Furthermore, the
same motivation should lead CAPES to help advance and connect regional
databases such as SciELO, Latindex, and RedALyC.

. Brazil’s experience with open access (OA) is another area that deserves
attention. The country should leverage its two-decade experience with
Diamond OA to elevate national scientific quality. In this sense, evaluation
has the ethical responsibility to support these long-established publishing
practises, which deserve worldwide promotion, as they are still in their
infancy in many developed nations (Ancion et al., 2022).

12.3 Recommendations
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10.

11.

12.

13.

While CAPES negotiates the country’s first transformative agreements
for OA publishing, the Brazilian socioeconomic landscape and its well-
established diamond OA model should be the foundation for bargaining
with publishers. Awareness of the country’s publication dynamics, invest-
ments made to access scientific publishing behind paywalls, and the high
costs of Article Processing Charges (APCs) should also inform the negotia-
tions. Nominal exchange rates should never guide these since actual costs
go beyond the mere dollar value of the investment made — metrics such
as the Purchasing Power Parity (PPP) should be adopted instead. In any
case, evaluation should address any injustices derived from the financial
dimensions of producing science, open or otherwise.

The power of the Brazilian evaluation system to stimulate change, positive
or negative, is substantial. Despite continuous improvements, the current
model still promotes homogeneity and limits the space for diversity and
innovation. A multidimensional evaluation system is essential to reverse
this picture, as it allows the valuation of different research profiles. In
this way, the SNPG has the necessary space to address various pressing
societal and developmental challenges.

CAPES must acknowledge that its current evaluation system is nearing ex-
haustion. With the expansion of the SNPG, it is no longer possible to con-
tinue to expand the centralised and top-down evaluation model practised,
especially in the search for a multidimensional alternative. Therefore,
it is essential to work in partnership with higher education institution
(HEID) and National Forum of Pro-Rectors for Research and Graduate Ed-
ucation (FOPROP) to develop alternative self-assessment strategies that
encourage diversity in Brazilian science and can employ the institutions
themselves as more active partners in the evaluation process.

CAPES should also enhance the formative element of its evaluation. For
example, suppose that the Bemelmans-Videc et al. (2010) approach to
policy instruments is considered. In that case, the direct results of the
evaluation efforts conducted by the agency have been primarily based on
“carrots” — such as additional funding and the gain in reputation from high
grades — and “sticks” — linked to funding cuts or the discontinuation of a
PPG. However, approaches to educate and guide graduate programs about
the importance of particular behaviours need to be developed. Admittedly,
one of the evaluation results is the production of individual reports for
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the PPG, and an occasional site visit may be recommended. However, a
change of focus — where evaluation is held not to punish or to reward,
but to educate and guide - is more than welcome. This reorientation
will undoubtedly better equip Brazilian science to tackle pressing societal
problems.

Although these recommendations provide a strategic compass, they must be con-
sidered in light of the complexity and diversity of the Brazilian graduate system.
A one-size-fits-all approach is likely to fail to deliver equitable results. Hence,
it is crucial to rethink evaluation in a flexible and adaptive way, allowing for
variation and customisation in line with the specificities of individual graduate
programs, in harmony with broader institutional and disciplinary contexts.

12.4 Limitations

Although this study provides valuable insights into the Brazilian graduate eval-
uation system, its interpretations and recommendations should be considered
in light of certain limitations. First, as delineated in the Introduction, there is a
significant gap in academic and non-academic publications addressing graduate
evaluation in Brazil. This deficiency, in part, emanates from an inherent short-
fall within CAPES in publishing detailed accounts of its proceedings, whether
due to time constraints or the inherent opacity often associated with govern-
mental agencies.

Thus, the attempt to construct a comprehensive understanding of the concep-
tion, development, and current status of the SNPG and its evaluation was pri-
marily contingent on the documentary analysis of accessible official documents,
directives, and legislation. This methodology, although comprehensive, was
restricted by the extant material and interpretation thereof. Such an approach
might only partially represent the practical execution of the evaluation system
and the experiences of those directly involved. This gap was somewhat bridged
through the availability of historical interviews and the reliance on academic
literature authored by active participants in the evaluation process.

Furthermore, as a scholar, maintaining a neutral position throughout the study
was paramount. Despite having experience within the Brazilian evaluation of
graduate evaluation, that meant leaving out any anecdotal accounts that might

12.4 Limitations
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enrich the narrative, yet would lack more substantial corroborating sources
beyond potential testimonial evidence. Additionally, during my decade-long
tenure with CAPES, I have exerted varying degrees of influence on the evalua-
tion system. As such, I have been a witness, advocate and adversary to many
integral parts of the system today. Despite taking pride in some outcomes and
harbouring regrets about others, I strived to maintain scientific rigour in every
analysis carried out throughout the research process. The intention behind
this recollection is not to vent, but to acknowledge the inherent difficulties in
analysing a system to which one has partially contributed, for better or worse.

From a practical standpoint, this study faced some difficulties due to the already-
discussed crisis that has affected Brazil in recent years. Challenges included a
one-year delay in the 2021 quadrennial evaluation, which hindered the field
research planned to help mature and further contextualise some of the research
results found. Additionally, delays in the planned publication of evaluation data
and results — in some cases extending beyond 18 months — together with the
2020 enactment of the Brazilian General Data Protection Law (LGPD), created
obstacles to the adequate achievement of the necessary data for various chapters
of this dissertation.

Leaving the realm of practicalities, while the study proposes overarching rec-
ommendations for enhancing the evaluation system, it is relevant to recognise
that it does not delve into the intricate operationalisation of these suggestions.
This aspect might limit the applicability of the findings in steering specific pol-
icy actions and reforms. Further investigation is warranted to expound on how
these proposals could be incorporated within the unique context of the Brazilian
graduate system, given the country’s diverse institutional structures, academic
cultures, and socioeconomic realities.

12.5 Future work

This dissertation has attempted to elucidate the multifaceted and challenging
nature of the Brazilian evaluation of research and graduate education, travers-
ing various dimensions to grasp the complexities involved in the system’s de-
velopment and current standing. Rather than delving into a specific aspect of
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the evaluation process, the ambition was to understand the system as a whole,
including the interconnectedness of its various elements.

Taking into account the comprehensive view of the Brazilian evaluation system
achieved through this work, there is a significant potential for deepening the
knowledge presented here. Additional research can enrich our understanding
of how the system works or how to improve it. For example, further exploration
of the Qualis classification of journals could consider alternative indicators and
databases to provide quantitative evidence for the evaluation process. Similarly,
qualitative procedures capable of fairly valuing the substantial article produc-
tion in Brazil could be investigated in a way that considers both its scientific
contribution and its societal impact, whether regional or global.

The comparative analysis performed is another example of an investigation that
can pave the way for future research. This could be possible by extending the
comparison to other international models or exploring how different countries
have operationalised multidimensional evaluation and self-assessment strate-
gies in their contexts. Such exploration could lead to a more nuanced under-
standing of various research evaluation approaches, thus identifying successful
strategies that could be inspirational for the Brazilian context.

Despite the diversity of research avenues explored, a selection of evaluation
processes was made to represent the main facets of the system. However,
additional themes remain to be explored. For instance, this study has mentioned
certain scientific production classification processes only in passing. The Qualis
classification of books, among others, deserves further investigation for a better
understanding and potential enhancement of the strategies adopted by distinct
evaluation areas to value such an essential research product in many disciplines,
which is only sometimes duly appreciated in evaluation processes.

From a methodological standpoint, the complexity of the Brazilian evaluation
system also opens avenues for research focused on diversifying the subjects
of study and deepening what has already been covered. Qualitative research
methods such as interviews and focus group discussions could provide deeper
insights into the intricate nature of the system, helping identify potential barri-
ers and facilitators to the implementation of proposed reforms.

From a reform-minded perspective, this research aims to catalyse change, and
it is clear that the active involvement of key stakeholders is crucial to achieving

12.5 Future work
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this goal. This could include action research projects, where scholars can col-
laboratively work with institutional leaders and policymakers to design, carry
out and critically evaluate pilot reforms influenced by the findings of this study.

An example of this approach, in conjunction with a prominent Brazilian uni-
versity, is already underway to target the significant role of self-assessment in
higher education institutions. This ongoing research intends to elaborate on
the frameworks through which self-assessment can be effectively implemented
within Brazilian universities, contemplating the intricacies of cultural and in-
stitutional factors while serving the multidimensional approach to evaluation.
The exploratory phase has the potential to yield valuable insights into foster-
ing institutional autonomy while preserving the integrity and efficacy of the
evaluation process.

Another partnership, already forged, aims to apply responsible evaluation per-
spectives to the internationalisation efforts of another leading Brazilian univer-
sity. These perspectives are based on a sound understanding of quantitative
evidence and its limitations to emphasise the crucial considerations of diver-
sity, inclusivity, and regional relevance as pillars of the evaluation process. The
principal objective here is to demonstrate that a successful internationalisation
initiative should not be exclusively quantified by co-authored papers or jointly
awarded degrees but by a series of institutional transformations that may defy
straightforward measurement but merit understanding and fostering.

Pursuing a more comprehensive, equitable, and effective evaluation system
should not be considered a finite endeavour but a continuous journey of dis-
covery and refinement. This dissertation represents but a single stage of that
journey, a stepping stone towards the ultimate goal: an evaluation system that
faithfully mirrors the scope, depth, and richness of the Brazilian National Sys-
tem of Graduate Education, thus enhancing its potential to produce positive
societal impact.
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Expanding GeoCapes
usefulness for research

The majority of the science and technology research conducted in Brazil takes
place within a national system of research and graduate education (SNPG)
(SBPC and ABC, 2020b). This system has been designed as the object of public
policy from the 1950s, through a series of actions such as the launch of a na-
tional campaign to prepare highly qualified personnel (BRASIL, 1951) and then
through the Sucupira Report, a document that shaped the SNPG into a model
close to the one that exists today (CFE, 1965). Since its conception, an evalua-
tion system has been an integral part of the SNPG, with a periodic evaluation
of graduate programs in continuous operation since the 1970s (Brasil, 2020).

The original campaign in charge of training higher education personnel be-
came the Brazilian Agency for Support and Evaluation of Graduate Education
(CAPES), today a public foundation that has been in charge of evaluating the
SNPG for nearly five decades (Brasil, 2020). To perform the central assess-
ment of graduate education, CAPES has consistently implemented strategies to
collect data from graduate programs (PPG) and higher education institutions
(HEI). The first time the agency conducted its collection was in 1975, and data
from the first few years served as evidence for the first evaluation of graduate
programs in the country, which took place in 1978 (Siqueira, 2019).

The initially paper-based data collection was replaced in 1987, when CAPES
launched its first information system for that purpose: DataCapes. According

This chapter is under review as: Brasil, A. (2023). Expanding GeoCapes usefulness for research:
Introducing the GeoCapes R package.
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to R. J. Ribeiro (2008), from the collection of annual information on the per-
formance of all graduate programs in Brazil, DataCapes held one of the most
detailed databanks of higher education in the world, with available information
that caters to the evaluation needs of all fields of knowledge.

Over the next few years, CAPES’ information systems followed the technological
evolution, leading to three iterations of a new system designed to gather data
from graduate programs. The new “Coleta CAPES” was operational from 1996
to 2013, moving from an initial offline system to an online one, eventually
connecting to other databases such as the national Lattes curriculum. From
2013, the system was replaced by the more robust Sucupira Platform, which
has been the subject of several studies over the years, including Maciel et al.
(2019), Siqueira (2019), and Maia (2020).

Information systems designed to collect data from the SNPG have evolved
considerably over time, providing evaluation committees with unprecedented
information to assess the quality of research in Brazil. Despite that, for many
years, “Coleta CAPES” was considered a black box, as its data was made avail-
able mainly to the evaluation committees. Neither society nor graduate pro-
grams could access the information supporting the evaluations. That started
to change in July 2009, with the launch of CAPES’ Georeferenced Information
System (GeoCapes). This system was designed to bring the public a series of
datasets around graduate education, presented with various levels of aggre-
gation, and included a dashboard to explore the available information from
different perspectives (CAPES, 2009; Cardoso, 2015; Maia, 2020).

From its launch, GeoCapes has been valuable for the accountability of invested
resources and as a tool for interested users to understand and analyse Brazilian
graduate education. Today, the system remains relevant, including around
two decades of data on graduate programs, student body, faculty members,
international cooperation, research funding, and even institutional access to
scientific publications (from the Brazilian Portal of Journals). Nevertheless,
GeoCapes presents a series of limitations when users need to perform more
than fundamental analyses (Cardoso, 2015; Maia, 2020).

This paper introduces a GeoCapes R package developed to address some of the
limitations seen in the original system. These include the need for further data
standardisation and cleaning, the lack of tools for proper longitudinal analyses,
and the need to enrich datasets with information to broaden potential research.

Appendix A Expanding GeoCapes usefulness for research



Additionally, the presented R package also addresses the language barrier of
GeoCapes data, offering a curated translation of necessary content into English,
making the datasets ready for international research as well.

A.1 GeoCapes benefits and limitations

CAPES introduces its GeoCapes system as a georeferenced tool with informa-
tion on graduate education. Accessible at http://geocapes.capes.gov.br, the
interface offers geographical and analytic visualisations of data for select in-
dicators, including choropleth maps for a distribution perspective. Figure A.1
shows GeoCapes main page, displaying a map with the distribution of graduate
programs in 2020. On the right side, visualisations provide information by
broad area, course levels offered, and type of institution. Map selections filter
the information displayed on the rest of the dashboard (CAPES, 2021e).
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Figure A.1l.: Geographical view of the GeoCapes system, displaying the distribution of
graduate programs in Brazil in 2020

Figure A.2 shows GeoCapes analytical view, where the dashboard’s underlying
data is shown in a table format. For the selected dataset, three levels of aggrega-
tion are offered: state, evaluation area, and higher education institution (HEI).

A.1 GeoCapes benefits and limitations
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To explore the panel, users can choose different years and even download data
according to the desired level of aggregation.

= GEOCAPES - Sistema de Informagdes Georreferenciadas | CAPES Vis#o Geogréfica  Viséo Analftica

UF Area Avaliagao IES
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Profissional Profissional

Totais 2356 1,282 800 78 a1 2 4,559

ADMINISTRAGAO PUBLICA E DE EMPRESAS, CIENCIAS 2020 66 43 72 2 6 o 189
CONTABEIS E TURISMO

ANTROPOLOGIA / ARQUEOLOGIA 2020 22 14 1 0 [ o a7
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CIENCIA DE ALIMENTOS 2020 32 19 9 0 0 0 60

CIENCIA POLITICA E RELAGOES INTERNACIONAIS 2020 23 18 16 1 1 0o 59

Figure A.2.: Analytical view of the GeoCapes system, displaying the distribution of
graduate programs in Brazil aggregated by evaluation area

In addition to the distribution of graduate programs, GeoCapes includes six
other datasets, all listed in Table A.1 alongside the respective data coverage and
aggregation levels present in the analytical view. The availability of such diverse
data sets contributes to the transparency of the Brazilian graduate system and
serves as an essential source of information for higher education institutions,
students, researchers, and policymakers.

Table A.1.: Datasets available in GeoCapes, including coverage period and available
aggregation levels

Datasets Coverage State Countries Broad Area Area HEI
Distribution of graduate programs 1998-2020 v v v
Distribution of faculty members 1998-2020 v v 4
Distribution of graduate students 1998-2020 v v v
CAPES scholarship holders in Brazil 1995-2020 v v v v
CAPES scholarship holders abroad 1998-2020 v v

CAPES investment in scholarships and funding 2002-2020 v

Access data to the Portal of Journals 2001-2020 v v

The levels of aggregation provided by GeoCapes reveal limitations that could
impact research interests. For instance, the Brazilian graduate system classifies
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its programs into 49 evaluation areas, grouped into nine broad areas and three
upper groups. As an example, “Economics” is one of the evaluation areas in the
broad area of “Applied Social Sciences”, which is part of the “Humanities” upper
group. GeoCapes lists evaluation areas for five datasets, but broad areas are
only available for domestic scholarship holders. Therefore, if a researcher hopes
to analyse graduate program growth in relation to scholarships granted in the
upper group of “Life Sciences”, GeoCapes’ interface is not enough. For that
study, it would be necessary to download the underlying datasets, enriching
them with information on broad and upper groups of areas.

Since most datasets include the microlevel classification of evaluation areas,
enriching the data would be straightforward if GeoCapes provided unique iden-
tifiers for the 49 areas. However, since that is not the case, users need to rely
on the area names, which are not standardised. For instance, the graduate pro-
grams dataset includes 106 distinct evaluation areas, and most are duplicates
from either trailing and inconsistent spacing or capitalisation issues. While
cleaning the data could solve these, another problem comes from renaming
evaluation areas over the years. The current area of ‘Journalism and Infor-
mation”, for example, was known as “Applied Social Sciences I” until it was
rebranded, alongside two other areas, by Ordinance 234 (CAPES, 2016b).

Similar inconsistencies are seen across higher education institutions, cities,
countries, and other fields. Those problems can be partially explained by the
fact that GeoCapes does not seem to be based on a relational database, compil-
ing visualisations from a structured source. Instead, the underlying information
appears to be built from appending new aggregated data every year, imposing
limitations that need to be addressed to conduct rigorous research.

A.2 Introducing the GeoCapes R package

R is an open-source language and environment for statistical computing and
graphics, popular among researchers and data analysts across multiple fields of
knowledge. The language’s algorithms are powerful to work with large volumes
of data, automating the tedious and error-prone manual work associated with
spreadsheet use while also being shareable in public repositories, thus fostering
openness and reproducibility (R Core Team, 2021; Sarmento and Costa, 2017).

A.2 Introducing the GeoCapes R package
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The benefits of the R language make it valuable to deal with GeoCapes data, in
part because the system’s datasets are updated annually, but not simultaneously.
Algorithms can seamlessly download and process the most recent data, saving
users from handling new tables for every study. Additionally, the approach
is more suitable to address new research questions that may arise from the
data, as the code can be adapted and expanded as needed. Of course, the code
complexity grows with the design of multiple usage scenarios, limiting its use
to those users proficient in the chosen language. For that reason, this paper
introduces an R package compiling a series of algorithms designed to work with
GeoCapes data. In a package, thousands of lines of code are transformed into
simple and easy to use functions, significantly improving accessibility.

To demonstrate its simplicity, Algorithm A.1 shows the commands to install
and load GeoCapes for R; download and process the most recent version of the
graduate program dataset; export the cleaned and enriched results to a CSV
file; and even produce visualisations from the data. To use the code, R should
be installed on the user’s computer, and the software download with necessary
instructions is available at https://www.r-project.org/. It is also recommended
to install RStudio Desktop, an integrated development environment (IDE) that
enhances the use of many R features (https://www.rstudio.com/).

Algorithm A.1: GeoCapes R package: installing, loading and operation example

1 # Install and load the latest version of the GeoCapes R Package
2 install("devtools")

3 devtools::install_github("AndreBrasil/geocapes")

4 library (geocapes)

6 # Download and clean the GeoCapes dataset of graduate programs
7 get _grad_programs ()
8

9 # Exporting the dataset as a local file

10 save_grad_programs ()

12 # Plots from the processed dataset
13 prog_year ()
14 prog_hei ()

The resulting data set from running the get_grad_programs() function is a
table with 65.599 observations' of 16 variables, including the 13 originally

1 The information considers the dataset made available in November, 2021.
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provided by GeoCapes and three additional ones: evaluation area id, HEI
id, and upper area groups. Cleaning algorithms are applied to fields such
as city, HEI and institution type. A series of arguments are included in the
download function to filter the dataset: start year, end year, state, region, and
HEI. From that, get_grad_programs(2010, 2015, region = "North") re-
trieves records from 2010 to 2015, from the North region of Brazil, while
get_grad_programs (state_code = "SP") limits the resulting table to PPG in
the state of Sdo Paulo. As the package is thoroughly documented, help files
with descriptions, arguments, and examples are available for every function.

After downloading the chosen data set, the save_grad_programs () function
can be used to export the resulting table as a CSV file. Those familiar with R
can continue using the environment for data analyses, and the package also
includes ready-made functions for that. Figure A.3, for instance, shows the plot
created with the prog_year () function, which consists of a line graph of the
number of graduate programs active per year in the 1998-2020 period.

5000 1

4000 1

w
o
[=]
o
1

Graduate programs
N
o
o
o

1000 1

2000 2005 2010 2015 2020
Year

Figure A.3.: Line chart created by prog_year (), showing graduate programs per year

As happens with the download function, prog_year () includes arguments to
filter the starting and end years displayed, but it can also detail the plotted line
according to different variables. Figure A.4, for instance, shows the output of
prog_year(per_region = TRUE), a line chart of PPG revealing the asymmetri-
cal distribution of graduate education across the five Brazilian regions.
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Figure A.4.: Line chart created by prog_year (per_region = TRUE), showing graduate
programs per year and region

Another example is seen in Figure A.5, which displays the result of running
prog_year(per_region = TRUE, per_level = TRUE). This command out-
puts a line chart for each region, detailing the number of programs according to
the level of courses offered. The legend shows master’s degrees (MA), doctoral
degrees (DO), and the respective professional categories (MP and DP).
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Figure A.5.: Line chart created by prog_year(per_region = TRUE, per_level =
TRUE), showing graduate programs per year and level, grouped by region
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Figure A.5 reveals how graduate programs offering academic courses at the
master’s and doctoral levels have been the majority for decades in the Southeast
of Brazil, but a more recent development in the South and Central West regions.
In the case of the Northeast and North regions, the proportion of programs
offering only the academic master’s is still significant. The data support the
arguments presented in Brasil (2020) for the valorisation of the master’s course
in its current format in the country — resembling a short doctorate — as it is still
the primary alternative for scientific training in a substantial part of Brazil.

Still working with the PPG dataset, the GeoCapes package for R offers the
prog_hei () function, which analyses the data from the perspective of HEL. The
bar graph produced can be seen in Figure A.6, where the top 15 HEI in the
number of graduate programs are shown (using the most recent year available
in the dataset). Each bar is detailed by grade, which starts at 2 for this set of
institutions and goes up to the maximum of 7. Grade A represents programs that
were recently accredited, but have not yet gone through a periodic evaluation.
The available arguments allow the selection of reference years and the number
of institutions to be shown, as well as the filtering of HEI from selected regions.
Users are also allowed to visualise the results as a percentage stacked bar chart.
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Figure A.6.: Top 15 HEI in number of graduate programs in Brazil, detailed by grade
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A different example of the GeoCapes R package application comes from the
function get_funding(), which downloads data on annual CAPES investment
per state. While relevant, the original dataset has no information on region, and
expenditures are only provided in Brazilian real (BRL), without any monetary
correction over the years. As Brazil is not a country free of inflation, deflating in-
vestments would improve comparisson capabilities and converting values to US
dollars (USD) would make the dataset useful for an international audience.
With that in mind, internal functions were embedded into get_funding(),
adding the following columns to the resulting dataset:

i) Brazilian geographical regions;

ii) The corresponding US dollar exchange rate for each record, obtained
through the Application Programming Interface (API) of the Brazilian
Central Bank;

iii) The informed investment converted to the corresponding dollar rate;

iv) Deflated values in BRL, corrected using the Extended National Consumer
Price Index (IPCA), which is collected through the API of the Brazilian
Institute of Applied Economic Research (IPEA).

As with any of the download functions provided by the package, the result-
ing data set can be saved as an Excel compatible CSV file, in this case by
running save_funding (). Furthermore, a visualisation function is available —
funding_year () — which can be used to plot a line graph of CAPES investment
over time, as can be seen on Figure A.7. Arguments available allow users to
select the start and end years plotted, choose the desired currency (either BRL
or USD), and whether the monetary correction should be applied for invest-
ments in Brazilian real. It is also possible to plot the data according to region,
as shown on Figure A.7d.

The GeoCapes funding dataset is quite valuable for observing the rise and fall in
investments made by CAPES over nearly two decades. It helps researchers and
general users identify the asymmetry in funding distribution, see the impact of
devaluation of the Brazilian real on the dollar, and more. Combining funding
information with data on scholarship holders in Brazil or abroad, growth of
the graduate system, and details on students makes GeoCapes an even more
powerful resource for answering relevant research questions about the Brazilian
National System of Graduate Education.
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Figure A.7.: Line charts generated by the funding_year () function

A.3 Available functions in the R package

The initial release of the GeoCapes for R package includes more than 60 func-
tions, of which 50 are available to the user. The remaining are internal functions
created for tasks such as monetary correction, defining visualisation templates,
and dataset translation. They are activated when necessary, without the need
for user intervention, and the package documentation includes details about
their operation.

The user-accessible functions are presented in two sets: one in Portuguese and
the other in English. Both download, clean, and enrich datasets; save results to
CSV files; and provide visual output for simple analyses. The only difference is
that the first set does all that in the original language of the datasets, while the
second applies a series of algorithms to translate column names and content
such as countries, regions, evaluation areas, and groups, etc.

The GeoCapes R package does not use machine-generated translations. Instead,
it relies on lookup tables curated from the author’s previous research and inter-
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national publications. For instance, the translation applied to evaluation areas,
broad areas, and groups resulted from analysing the classification adopted by
CAPES against those of the Organisation for Economic Co-operation and De-
velopment (OECD) and the International Standard Classification of Education
(ISCED). The corresponding lookup table has been made available on a public
repository (Brasil, 2021c).

The following subsections will present the user-accessible functions included in
version 1.0 of the GeoCapes R package.

A.3.1 Downloading

The GeoCapes R package can download all the data sets listed in Table A.1. The
available functions are shown in Table A.2, focussing on the English versions,
but showing the Portuguese alternatives below them. Running any of those
functions will make the corresponding dataset available in the R environment,
cleaned and enriched. Arguments are available to allow users to pre-filter
the original datasets to fit particular needs. For example, all functions accept
the start_year and end_year parameters, while others may be used to get
information for a single higher education institution or for a region or state.

Table A.2.: GeoCapes R package functions to download, clean, and enrich datasets

Function Description

get_grad_programs()  Retrieves the complete dataset of active graduate programs (PPG) in

baixar_ppg() Brazil, with information per year and according to HEI, city, evaluation
area, etc. The full enriched table includes 65.599 records of 16 variables,
which can be filtered by start year, end year, state, region, and HEI.

get_faculty() Downloads the dataset with information on the distribution of faculty

baixar_docentes() members aggregated by PPG, and detailed by affiliation type (perma-
nent, contributor or visiting professor). The full dataset includes 77.655
observations of 19 variables, and the same filters as above apply.

get_students() Similar to the previous function, the final table includes the number of

baixar_discentes() graduate students per year and level across each individual PPG. The
full dataset includes 137.820 observations of 20 variables. The same
five filters remain available.

Continue. ..

348 Appendix A Expanding GeoCapes usefulness for research



Table A.2 Continued

Function

Description

get_grants()

baixar_bolsas()

get_international()

baixar_internacional()

get_funding()

baixar_fomento()

get_pub_portal()

baixar_portal()

get_geocapes ()

baixar_geocapes()

Downloads the dataset with grants awarded to each PPG, detailling
level (masters, doctorate, postdoctorate, etc.) and funding program.
The complete data set includes 154.916 observations of 28 variables.
While the filters mentioned above also apply, users have the additional
option to filter by funding line.

Retrieves the dataset of scholarships granted for studies abroad, aggre-
gated according to foreign institution and funding program. The result-
ing data set has 117.914 observations of 21 variables. Available filters
are: start year, end year, country, funding program, and HEI (foreign).

This function gets the table with information on CAPES’ funding per
year and state, enriching the data with columns on monetary correction
(IPCA), currency convertion (from BRL to USD) and region. The result-
ing table contains only 538 observations of 8 variables, but can still be
filtered by start year, end year, state, and region.

Retrieves information regarding usage of the Brazilian Portal of Jour-
nals, including access to reference databases and the number of full-text
downloads, aggregated by HEIL The data set of 5603 observations of 11
variables can be filtered by start year, end year, state, region, and HEI.
This function downloads all GeoCapes datasets, running the respective
algorithms to clean and enrich them. All the filters mentioned above
can be used here.

A.3.2 Saving

After running any of the download functions, the corresponding datasets will

be made available in R’s global environment. These can be explored by users —

who can further clean, enrich, and analyse the tables — or just be exported as
CSV files. Table A.3 lists the available functions to save data sets.

Table A.3.: GeoCapes R package functions to export downloaded datasets

Function

Description

save_grad_programs ()
salvar_ppg()

save_faculty()

salvar_docentes()

Exports the complete dataset of active graduate programs in Brazil as
geocapes_grad_prog.csv.
Exports the dataset on the distribution of faculty members per PPG as

geocapes_faculty.csv

Continue. ..
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Table A.3 Continued

Function Description

save_students() Exports the dataset on the distribution of graduate students per PPG as
salvar_discentes() geocapes_students.csv.

save_grants () Exports the dataset on CAPES scholarship holders in Brazil as
salvar_bolsas() geocapes_grants.csv.

save_international() Exports the dataset on CAPES scholarship holders abroad as

salvar_internacional() geocapes_international.csv.

save_funding () Exports the dataset on CAPES investment in scholarships and funding
salvar_fomento () as geocapes_funding.csv.

save_pub_portal() Exports the dataset on the use of the Brazilian Portal of Journals as
salvar_portal() geocapes_pub_portal.csv.

save_geocapes () Checks which datasets were downloaded by the user and runs the re-
salvar_geocapes () spective functions to export everything at once.

Each of the functions presented in Table A.3 will perform all saving operations
on the datasets locally available. Thus, any filters applied during the down-
load process will be reflected in the exported files. To represent the content of
each CSV file, users can include a different filename to the functions. For in-
stance, save_international ("geocapes_international USA.csv") can bet-
ter reflect the output of scholarship holders if the download was filtered to show
only grants awarded for studying or conducting research in the United States.

A.3.3 Visualising

The GeoCapes R package includes a series of functions to help users understand
and visualise the downloaded data. Table A.4 lists those available in version 1.0,
including the arguments users can apply to adjust the visualisations to reflect
their needs.

Table A.4.: GeoCapes R package functions to visualise downloaded datasets

Function Description
prog_year () Creates a line chart on the number of graduate courses active in Brazil,
ppg_por_ano () as seen on figures A.3 to A.5. Users can define start year and end year

to show and choose to plot the lines by region and level.

Continue. ..
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Table A.4 Continued

Function

Description

prog_hei()
ppg_por_ies()

faculty_year ()

docentes_ano ()

enrolled_year ()

matriculados_ano()

graduates_year ()

graduados_ano ()

save_grants()

salvar_bolsas()

international_year()

internacional_ano()

funding_year ()

invest_ano()

pub_portal_year ()

portal_ano()

Creates a stacked bar chart on the distribution of graduate programs per
HEI, detailed according to grade (Figure A.6). By default, the function
plots the most recent data for the top 15 institutions in the number of
PPG, but users can choose to visualise previous years and change the
number of HEI to display. It is also possible to filter the data to show
one or more regions and to output the results as a percent bar chart.

Creates a stacked bar chart of the number of faculty members over
time, detailed by affiliation type. Users can change the range of the
data displayed, and filter by region, state, or HEIL

This function creates a stacked bar chart similar to the previous one,
but plots the number of enrolled students, detailed by level. All filters
from faculty_year () apply.

Also similar to the previous function, including the available filters, but
producing a stacked bar chart of the number of students graduated
each year, again detailed by level.

Creates a line chart on the number of scholarship holders in Brazil. The
visualisation can be filtered by region, state and HEI, and users can
select the desired range to display.

Creates a line chart on scholarship holders abroad, detailed for the top
10 countries. Users can select the period to be shown (defining start
year and end year), change the number of countries to display, or even
choose the ones to be shown. Two boolean filters are also available
to exclude either undergraduate scholarships or the Science Without
Borders program from the visualisation.

Creates a line chart on the evolution of CAPES funding over time, as
seen in Figure A.7. Users can visualise investments in USD or BRL
(nominal or deflated) and can detail the results by region. It is also
possible to select the years to display.

Creates a stacked bar chart on the annual use of the Brazilian Portal of
Journals, detailed by type of access (database and full paper download).
Once again, users can select the desired range to display, as well as filter
by region, state and HEI.

For experienced R users, it is worth mentioning that the functions listed in Ta-
ble A.4 rely on the ggplot2 data visualisation package designed by Wickham
(2016), so the resulting objects can be further manipulated. For instance, run-

ning prog_year() + geom_smooth(method = "1m") will add a linear model

to the original plot. Likewise, wrapping any of the visualisation functions in
gegplotly () — from Plotly Technologies (2015) — will convert the figures into
interactive ones, ready for embedding into web applications.
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A.4 Conclusion and next steps

The launch of CAPES’ Georeferenced Information System (GeoCapes) was a
significant step towards a transparent system of research and graduate educa-
tion in Brazil. Opening data on graduate programs, faculty members, student
body, and different funding initiatives has made the system very valuable over
the years, both for accountability and research purposes. However, significant
limitations exist both in the system’s public interface and in the underlying data,
including language restrictions imposed by its Portuguese only approach. There-
fore, this paper introduced a GeoCapes R package designed to share a series
of algorithms developed to increase the value of CAPES’ system for Brazilian
researchers and an international audience.

In its initial release, the GeoCapes R package includes 25 user-accessible func-
tions to deal with the original data in Portuguese and equivalent counterparts
to perform the same tasks with additional translation into English. These func-
tions download, clean, enrich, export, and plot data from GeoCapes, expanding
the system’s functionality and usefulness for researchers and other interested
users. By providing simple access to complex data analyses, the functions are
easy to use and are documented in the corresponding language.

Among the benefits of the GeoCapes for R package is the possibility of perform-
ing time series analyses as seen in A.3, A.4, A.5, and A.7. However, several other
analyses are already possible with the package, and the arguments included in
each function allow users to filter and adjust the various output files and visu-
alisations. In that sense, an important next step in the package development
is the expansion of potential usage scenarios, incorporating new analyses both
from the author’s perspective and from eventual user requests or collaboration.

Although expanding the package for R users may be relevant, it is crucial to ac-
knowledge the steep learning curve associated with any programming language.
Furthermore, researchers with a more qualitative profile usually adopt more
intuitive statistical tools, such as SPSS. On the other hand, disciplines such as
engineering favour the use of Python, in part because it is a general-purpose
programming language (Muenchen, 2019). Thus, it is relevant to consider how
to expand the scope of the package presented here in order to allow its use by
groups of users who may benefit from the results offered, but who would have
no interest or need to add R to their research toolset. In this sense, one of the
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next steps planned for the development of GeoCapes for R is the design of a
graphical web interface, based on the Shinny platform created by Chang et al.
(2021). In this way, users will be able to operate the package without typing a
single line of code.

For now, the open source version of the GeoCapes R package — including its
documentation and a space for users to report bugs or send feature requests
— is available on the GitHub repository at https://github.com/AndreBrasil/
geocapes.
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Additional Resources

This dissertation is grounded in an applied research approach, with the aim
of making it relevant and impactful on evaluation processes. It provides a

variety of practical suggestions to improve Brazil’s graduate evaluation system.

Given its complexity, extensive nature, and English language, the work might
not be easily accessible to everyone. Thus, a list of deliverables tied to this
dissertation’s core essence are provided here. This inventory is geared towards
a more practical understanding and application of the research.

B.1 Policy brief series

In the realm of academic research, it is of paramount importance to ensure that
the results and findings of studies are not limited to the walls of universities
or the pages of scholarly publications. It is equally crucial to see these results
translated into actionable insights, specifically tailored for policymakers who
wield the power to promote change. To this end, a suite of policy briefs has
been prepared to communicate some of the key recommendations derived from
the various chapters of this dissertation.

Figure B.1 showcases the cover of the first policy brief in the series, developed
from insights included in Chapter 9. This chapter advocates for the use of
purchasing power parity (PPP) as a preferred index to negotiate transformative
agreements for open-access publishing in Brazil. Other policy briefs within the
collection available at https://doi.org/10.17605/0sf.io/8jsvu explore a myriad
of topics. These include, but are not limited to, the role of evaluation in the
recognition of open-access publishing, and recommendations regarding the
reconfiguration of the disciplinary classification currently upheld by CAPES.
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e 0
POLICY BRIEF #01

Meaningful metrics

PRATICAS DE NEGOCIACAO DE APCS:

A PARIDADE DO PODER DE COMPRA COMO
PARAMETRO MAIS EQUITATIVO

e Este documento sugere que a CAPES utilize o indice de Paridade do
Suma".o Poder de Compra (PPP) como parametro normalizador da estrutura
Executivo econémica brasileira ao negociar acordos de transformagao com edito-

ras cientificas. As metodologias adotadas por muitas editoras para con-
cessao de waivers de publicagdo empregam o modelo Research4Life ou
a classificacdo do Banco Mundial com base no PIB. Ambas negligenciam
as consideraveis disparidades econémicas nacionais, exigindo uma alter-
nativa mais equitativa. Este resumo apresenta evidéncias de que o PPP
pode ser usado como possivel alternativa. No entanto, sua apresentagao
nao descarta o valor de consultas com especialistas econémicos para ex-
plorar alternativas mais adequadas ao cendrio de negociacao.

Figure B.1.: Cover page of one of the policy briefs being prepared for CAPES
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B.2 Website: BrScience

In conjunction with the outcomes delineated within this dissertation, a website
has been designed to offer an extensive scientometric analysis of the strengths,
weaknesses, opportunities, and threats of the Brazilian science system. The
BrScience website (https://brscience.cwts.nl) includes information on scientific
output, citation impact, international and industry collaboration, and more. The
core data for the initial development came from the Web of Science, covering
the period 2013-2022. However, additional databases have been subsequently
added and the presented analyses now include information from Scopus, Ope-
nAlex, and other relevant sources.

The primary objective of the effort is to offer an overview of the Brazilian
scientific landscape from a scientometric perspective, while also providing pol-
icymakers with evidence for the effective allocation of investments and the
recognition of past efforts. The development of this website is taking place in
consultation with CAPES, and the initial single author approach for the develop-
ment has been opened to include collaborations from many other researchers

interested in sharing their analyses on the Brazilian scientific landscape.

CWTS  CAPES Q search

Introduction

GENERAL PANORAMA
Overall production and impact

Compared impact per area

INTERNATIONAL PERSPECTIVE
Brazil in comparison

International collaboration

Introduction

Background on the BrScience website

INSTITUTIONAL ANALYSIS
For universities

For research institutes In 2019, the Web of Science Group meti an evaluative
concerning the research condition within Brazil's borders. Commissioned by CAPES, the report's

findings were disseminated comprehensively within the scientific community. The delineated
document delved into three pivotal axes: the performance of Brazilian research, its degree of
SWOT analysis for BR Science international , and the of within the country's diverse

SWOT ANALYSIS

educational and research institutions. This restorative material served as a sweeping panorama
of Brazilian science, guiding the initiatives of CAPES as the country's principal funding agency
while supporting various other entities engaged in Brazil's science and technology sector.

International comparison

INDUSTRY COLLABORATIONS
Fast-forwarding four years, Brazil struggles to recover from an incredibly steep crisis within its

research and higher education framework. Budgetary cuts, university persecution, and targeted
Collaboration evolution per area attacks on the Humanities marred 2019 to 2022. However, with the change of government, a
clear signal of recovery was flagged by a 44% increase in CAPES and CNPq budgets, along with
a40% rise in the value of scholarships granted for master's and doctoral programs in the
country.

Total output with industry

Top 25 publishing companies

Figure B.2.: BrScience website, available at https://brscience.cwts.nl

B.2 Website: BrScience
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B.3 Dashboard: Literature explorer

During this doctoral research, an exhaustive study was undertaken, encom-
passing the examination of close to 1500 research items. This large collection
included articles, books, chapters, reports, and legislation, among other types
of document. To facilitate the exploration of the cited works, each individual
chapter in this dissertation includes a dedicated reference section. Furthermore,
the end of the book also features a consolidated reference list of all cited works,
followed by a complete author index.

However, for those who wish to gain a more detailed perspective of the entire lit-
erary landscape explored, an interactive dashboard has been created and made
available at https://andrebrasil.github.io/viz/references.html. This resource
enables users to dive into all the reviewed works, cited or not, and provides
direct links to any content with a DOI or a permanent URL. The interface also of-
fers multiple filter capabilities, including by author, publication type, language,
and by the chapters in which the works were cited.

Title / Keyword

Filter references used in publications / chapters:
COMPLETE REFERENCE LIST -

Search for Author

Author =
CAPES 117
André Brasil a7
BRASIL 2
Giliberto Capano 2
Sarah de Rijcke 2
Ludo Waltman 2
Nees Jan van Eck 20
Jordi Molas-Gallart 19
Rodrigo Costas 19
Ismael Rafols 18
Robert Tijssen 18
Null 17
Henk F. Moed 15
Ed Novons 14

Year  Type I Title Journal/Publisher = Author =

1891 Legislation Constituigdo da Repuiblica Federativa do Brasi Diério Oficial da Unido BRASIL &

1893  Legislation Lei , de mbro de 1893. Regulamenta a organizaao de associagdes q BRASIL

1915 Legislation eto 3 Margo de 1915. BRASIL &

1920 Legislation BRASIL &

1929 Book ABE

1931  Legislation BRASIL %

Abril de BRASIL &
Abril de 1931. Di BRASIL &
1937 Book Alinstrugao e o Subsidios para a hi Primitivo Moacyr

1939 Book The social funct John Desmond Bernal

ence

de 18 de Junho de 1946. Aprova o estatuto da Universidade do Br... Diario Oficial da Unido BRASIL &

1946 Legislation Decreton®21.32:
1950  Thesis Non-cooperative games Princeton University John Nash
1894 1904 1914 1924 1934 1944 1954 1964 1974 1984 1994 2004 2014 2024

Figure B.3.: Main view of the bibliography explorer
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B.4 Dashboard: Brazilian legislation on graduate
education

Throughout this dissertation, more than 100 legislative items were examined,
including laws, ordinances, and decrees. To assist those seeking to understand
the construction process of the Brazilian National System of Graduate Education
(SNPG) and its evaluation, a timeline has been prepared with these documents.
The tool is available at https://andrebrasil.github.io/viz/timeline.html, and not
only displays the researched legislation, but also provides direct access to the
original texts.

It is crucial to note that the Brazilian National System of Graduate Education
(SNPQG) is predominantly regulated by the Ministry of Education and by CAPES.
As such, the legislation mapped in this timeline at times serves to mould the sys-
tem, while in other instances it plays a role in defining evaluation processes and
standards. Therefore, its importance in understanding the Brazilian evaluation
system is considerable.

APRILS, 2018

PORTARIAN® 321

Dispoe sobre a avaliagio da pos-graduacao stricto sensu:

| Poraria n® 321

2018 El

Figure B.4.: Legislation timeline available at https://andrebrasil.github.io/viz/timeline.
html

B.4 Dashboard: Brazilian legislation on graduate education
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Summary

The importance of evaluation in shaping the trajectory of the Brazilian scien-
tific landscape cannot be overstated. It provides institutions, policymakers,
and other stakeholders with tools to assess the efficacy and performance of its
Brazilian National System of Graduate Education (SNPG). This system is the
cornerstone of research in Brazil, and its evaluation influences funding alloca-
tion, institutional reputation, and the accreditation of graduate programs.

In the 1970s, the Brazilian Agency for Support and Evaluation of Graduate
Education (CAPES) was tasked with overseeing the national evaluation system.
Committed to championing research and graduate education excellence, the
agency has for decades recognised and harnessed the transformative power of
evaluation, consistently improving its methods through collaboration between
its highly qualified staff, the academic community, and evaluation stakeholders.

However, advancing an ongoing evaluation system is a significant challenge,
especially because necessary changes cannot be implemented in a disruptive
way; they must be incremental. Furthermore, the rigours of public policy man-
agement pose a challenge to rethink the evaluation process, as the task is often
overshadowed by everyday urgencies that can hinder the possibility of diving
into the depth and breadth of available research that could support it.

This dissertation is rooted in such a context. After spending a decade as a
CAPES policy officer, I had the opportunity to step away from my daily activities
to explore graduate education and pathways to advance its evaluation. The
chosen location for this research was the Centre for Science and Technology
Studies (CWTS), the birthplace of the Leiden Manifesto for research metrics.
This manifesto has significantly influenced recent reforms in Brazilian evalu-
ation, underscoring the importance of transparency, diversity, and context in
assessment. Within this nurturing environment, a rigorous research period cul-
minated in this body of work, including articles published in various journals
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and conferences. Part of the journey and my research approach are described
in the Introduction, with the narrative unfolding into four subsequent parts.

Part I sets the stage, focussing on understanding the Brazilian National System
of Graduate Education and its evaluation system. Inspired by the theory of path
dependence and its implications for science policy reform, two chapters delve
into the journey of these systems, with the aim of comprehending their develop-
ment over recent decades. Chapter 2 embarks on a thorough exploration of the
Brazilian science system, mapping its origins and growth influenced by pivotal
policy decisions. Chapter 3 shifts the focus to the historical landscape of the
evaluation of research and graduate education in Brazil and how the system
has matured into an integral component of the national scientific environment.

Part II seeks to contextualise the Brazilian system on an international stage. For
this, Chapter 4 provides a comparative analysis of research evaluation systems
in Brazil and the Netherlands, illuminating how different trajectories and deci-
sions have shaped their respective designs. This comparison highlights unique
attributes, challenges, and outcomes; all arising from different historical and
policy contexts. Brazil’s performance-driven system propels its scientific endeav-
ours, but risks fostering research uniformity, potentially stifling innovation. In
contrast, the Dutch system prioritises research quality and societal relevance,
encouraging diverse research paths. Lessons from both countries are valuable,
but their distinct histories serve as evidence against a one-size-fits-all approach.

Another analysis carried out in Part II of the dissertation relates to the role that
graduate education plays in Brazilian science. For this, Chapter 5 used a wealth
of resources and data to dissect the design ethos of a science system focused on
graduate education, unveiling its notably high influence on academic publishing
in Brazil and providing fresh insights into the differences between the SNPG
and other science systems. These differences are empirically recognised and
can easily be inferred from the development trajectory of the SNPG. However,
this dissertation seeks to find bibliometric evidence to support them.

The following Part III delves into some of the many defining characteristics and
instruments of the Brazilian evaluation system, with the aim of analysing its de-
velopment and current status, and contextualising its strengths and weaknesses.
In this sense, Chapter 6 examines the Brazilian research classification adopted
for the evaluation of graduate education. The chapter traces how the existing
organisation around 49 areas was shaped from the influence of disciplinary and
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administrative elements, demonstrating how their restructuring is in order to
address local and international incoherences.

Chapters 7 and 8 dive into various aspects of journal publishing in Brazil, in-
cluding evaluation, database coverage, and multilingualism. Central to the
discussion is the Qualis classification system and its role in assessing the quality
of scholarly publications in the country. Although imperfect and in need of con-
tinuous evolution, Qualis should be recognised as an important achievement of
the evaluation conducted in Brazil, as it combines quantitative and qualitative
methods to produce the journal classification central in the country’s evaluation.

Chapter 9 expands the analysis of journal publications in Brazil, investigating
some of its well-established open access practises. The study highlights the
relevance of local journals and databases such as SciELO as important alterna-
tives to allow researchers to publish both in the local language and in English,
often open access without paying any Article Processing Charges (APCs). The
chapter also explores the potential adoption of the Purchasing Power Parity
(PPP) index to help equalise the publishing costs for Brazilian researchers in
the international arena.

Finally, Part III concludes with a broader perspective on open science. Consid-
ering that openness often goes beyond access to scholarly publications, Chap-
ter 10 reviews efforts to diversify Brazilian research output to include a series
of technical and technological products destined for a wider audience than the
scientific community. The chapter analyses how CAPES has evolved its evalua-
tion system to value and induce growth in that type of production, also looking
at the first observable effects of the innitiative.

The final Part IV addresses challenges facing the evaluation system due to the
exponential growth of the SNPG. Chapter 11 explores some of these challenges,
especially the dangers of simplistic solutions to complex evaluation problems.
An example of such a danger was the investigation conducted by CAPES on the
possibility of implementing a multidimensional evaluation model close to that
adopted by U-Multirank. The model discussed would emphasise overreliance
on quantitative indicators, when a more holistic approach would be required
to embrace the diverse academic landscape of Brazil. A proposed solution is
in increasing the role of self-assessment in Brazilian evaluation, emphasising
the need for further involvement of the country’s higher education institutions
(HED) in the much needed exercise of their institutional autonomy.
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The dissertation concludes with Chapter 12, which synthesises the research
findings and examines the Brazilian evaluation system through the lens of the
ten principles of the Leiden Manifesto. From this perspective, the final chapter
pinpoints vital concerns that demand attention and offers tailored recommen-
dations to enhance the nation’s assessment landscape. Central to these recom-
mendations is the imperative to acknowledge the shortcomings of the current
evaluation system. The graduate program serves as the primary assessment
unit within the Brazilian system, and the SNPG is on track to encompass 5000
of these programs, spread across over 400 educational institutions. Continuing
with a centralised, comparative and simultaneous national evaluation is not
sustainable if the system aims to promote innovation and diversity.

The future of Brazilian evaluation requires some changes from the current top-
down approach. First, it should foster partnerships with institutions for more
inclusive multidimensional self-assessment strategies. Evaluation should also
shift toward fostering educational and guidance-orientated outcomes instead
of simply punitive or rewarding ones. Given its influential role, the Brazilian
evaluation system is uniquely positioned to catalyse meaningful change, and its
evolution can push the SNPG to become a more multifaceted system with room
for varied research profiles, thus better addressing societal needs.
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Nederlandse Samenvatting

Het belang van evaluatie in de geschiedenis van de Braziliaanse wetenschap
staat buiten kijf. Het biedt instellingen, beleidsmakers en andere belangheb-
benden de middelen om de effectiviteit en prestaties van hun Nationaal Post-
graduate Systeem (SNPG) te beoordelen. Dit systeem is de steunpilaar van
het onderzoek in Brazilié en de beoordeling ervan beinvloedt de verdeling van
middelen, de institutionele reputatie en de accreditatie van Postgraduatepro-
gramma’s.

In de jaren 1970 kreeg de Coordinatie voor de Verbetering van Hoger Onderwijs
Personeel (CAPES) de missie om toezicht te houden op het nationale evaluatie-
systeem. Het agentschap, dat zich ten doel heeft gesteld uitmuntend onderzoek
en postgraduate onderwijs te bevorderen, erkent en benut al decennia de kracht
van evaluatie, waardoor veranderingen tot stand komen. In samenwerking met
het hooggekwalificeerde team, de academische gemeenschap en de stakehol-
ders van evaluatie worden de gehanteerde methoden voortdurend verfijnd.

Het verder ontwikkelen van een evaluatiesysteem is echter een belangrijke
uitdaging, vooral omdat noodzakelijke veranderingen niet ontwrichtend moe-
ten worden doorgevoerd, maar stapsgewijs. Bovendien vormen de eisen van
openbaar beleidsmanagement een uitdaging om het evaluatieproces te hero-
verwegen, omdat de missie vaak overschaduwd wordt door ad hoc bezigheden
die een grondig gebruik van beschikbaar onderzoek dat dergelijke taken zou
kunnen ondersteunen, kunnen bemoeilijken.

Dit proefschrift is geworteld in deze context. Na tien jaar bij het Directoraat
Evaluatie van CAPES, heb ik mijn normale werkzaamheden tijdelijk stilgelegd
om het postgraduatesysteem en evaluatievoortgang te onderzoeken. De geko-
zen locatie voor dit onderzoek was het Centrum voor Wetenschaps- en Tech-
nologiestudies (CWTS), waar het Leidse Manifest ontstond. Dit manifest heeft
in belangrijke mate bijgedragen aan recente hervormingen in de Braziliaanse
evaluatie en benadrukt het belang van transparantie, diversiteit en context in
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evaluatie. Binnen deze omgeving leidde een periode van intensief onderzoek
tot dit werk, inclusief artikelen die zijn gepubliceerd in verschillende tijdschrif-
ten en conferenties. Een deel van dit traject en mijn onderzoeksopzet worden
beschreven in de Inleiding, waarna het verhaal zich ontvouwt in vier delen.

In Deel I wordt uitgelegd hoe het postgraduatesysteem en het evaluatiesysteem
functioneren. Geinspireerd door de theorie van pad afhankelijkheid en de im-
plicaties voor hervorming van wetenschapsbeleid, wordt in twee hoofdstukken
ingegaan op de geschiedenis van deze systemen om hun ontwikkeling in de
afgelopen decennia te begrijpen. Hoofdstuk 2 bevat een verkenning van het
Braziliaanse wetenschapssysteem, de oorsprong, groei en de invloed van de po-
litiek op het systeem. Hoofdstuk 3 verlegt de focus naar een historisch overzicht
van de evaluatie van onderzoek en postgraduateonderwijs in Brazilié en toont
de centrale rol waarvan in het wetenschappelijke landschap.

Deel II plaatst het Braziliaanse systeem in een internationale context. Tegen
deze achtergrond biedt Hoofdstuk 4 een vergelijkende analyse van onderzoek-
sevaluatiesystemen in Brazilié en Nederland, waarbij wordt benadrukt hoe ver-
schillende trajecten en beslissingen van invloed zijn geweest op de vormgeving
van die systemen. De vergelijking belicht unieke kenmerken, uitdagingen en
resultaten die voortvloeien uit verschillende historische en politieke contexten.
Het Braziliaanse systeem is prestatiegericht, wat wetenschappelijke ontwikke-
ling aanmoedigt, maar innovatie kan belemmeren door het streven naar onder-
zoeksuniformiteit. Het Nederlandse systeem geeft daarentegen prioriteit aan de
onderzoekskwaliteit en de relevantie ervan voor de maatschappij, en moedigt
diverse onderzoekstrajecten aan. Lessen uit beide landen zijn waardevol, maar
hun verschillende achtergronden pleiten tegen een uniforme aanpak.

Een andere analyse in Deel II betreft de rol van postgraduateonderwijs in de
Braziliaanse wetenschap. In dit verband is in Hoofdstuk 5 gebruikt gemaakt van
een groot aantal bronnen en gegevens om het ontwerpethos van een postgra-
duate georiénteerd wetenschapssysteem te ontleden, de opmerkelijke invloed
ervan op academische publicaties in Brazilié aan te tonen en nieuwe inzichten
te bieden in de verschillen tussen de SNPG en andere wetenschapssystemen.
Deze verschillen zijn empirisch vast te stellen en kunnen gemakkelijk worden
afgeleid uit het ontwikkelingstraject van de SNPG. Deze dissertatie probeert
echter door middel van bibliometrische analyse bewijs te vinden om de verschil-
len daadwerkelijk vast te stellen.
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In Deel III wordt ingegaan op enkele van de belangrijkste kenmerken en instru-
menten van het Braziliaanse evaluatiesysteem, met als doel de ontwikkeling en
huidige status ervan te analyseren en de sterke en zwakke punten in context
te plaatsen. Hoofdstuk 6 onderzoekt het Braziliaanse classificatiesysteem voor
postgraduate evaluatie. Het hoofdstuk beschrijft hoe de huidige organisatie
rond 49 evaluatiegebieden tot stand is gekomen onder invloed van disciplinaire
en administratieve factoren, en laat zien hoe herstructurering nodig is om lokale
en internationale inconsistenties aan te pakken.

De Hoofdstukken 7 en 8 behandelen verschillende criteria voor publicatie in
tijdschriften in Brazilié, waaronder de beoordeling, databasedekking en meer-
taligheid. Het classificatiesysteem Qualis en zijn rol in de beoordeling van
academische publicaties is een centraal element in deze discussie. Hoewel
dit systeem niet perfect is en voortdurend geévalueerd dient te worden, moet
Qualis worden erkend als een belangrijke beoordelingsinstrument in Brazilié,
omdat het kwantitatieve en kwalitatieve methoden combineert die essentieel
zijn voor het nationale beoordelingssysteem.

Hoofdstuk 9 breidt de analyse van tijdschriftpublicaties in Brazilié uit en on-
derzoekt enkele van hun gevestigde open access praktijken. Het benadrukt
het belang van lokale tijdschriften en databases, zoals SciELO, als belangrijke
alternatieven om onderzoekers in staat te stellen zowel in de lokale taal als
in het Engels te publiceren, vaak met open toegang zonder artikelverwerkings-
kosten (APC) te hoeven betalen. Het hoofdstuk onderzoekt ook de mogelijke
toepassing van de koopkrachtpariteit-index (PPP) om de publicatiekosten voor
Braziliaanse onderzoekers op het internationale toneel gelijk te trekken.

Ten slotte biedt Deel III een breder perspectief op open wetenschap. Aangezien
de gewenste openheid vaak verder gaat dan academische publicaties, behan-
delt Hoofdstuk 10 inspanningen om de productie uit Braziliaans onderzoek te
diversifiéren naar technische en technologische producten voor een breder pu-
bliek dan alleen de wetenschappelijke gemeenschap. Het hoofdstuk onderzoekt
hoe CAPES zijn beoordelingssysteem heeft ontwikkeld om deze productie te
waarderen en aan te moedigen, en kijkt naar de eerste effecten van dit initiatief.

Deel IV gaat in op de uitdagingen waarmee het beoordelingssysteem wordt
geconfronteerd door de exponentiéle groei van SNPG. Hoofdstuk 11 verkent
enkele van deze uitdagingen, in het bijzonder de gevaren van simplistische
oplossingen voor complexe beoordelingsproblemen. Een voorbeeld van dit
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gevaar was het onderzoek van CAPES naar de mogelijke implementatie van een
multidimensionaal beoordelingsmodel vergelijkbaar met dat van U-Multirank.
Het besproken model zou de nadruk leggen op een te grote afhankelijkheid van
kwantitatieve indicatoren, terwijl een meer holistische benadering nodig zou
zijn om de academische diversiteit van Brazilié te omarmen. Een voorgestelde
oplossing is om de rol van zelfevaluatie in de Braziliaanse evaluatie te vergroten,
waarbij de nadruk wordt gelegd op de behoefte aan een grotere betrokkenheid
van de instellingen voor hoger onderwijs bij de noodzakelijke uitoefening van
hun institutionele autonomie.

Het proefschrift sluit af met Hoofdstuk 12, dat de bevindingen van het onder-
zoek samenvat en het Braziliaanse beoordelingssysteem bekijkt door de lens van
de tien principes van het Leidse Manifest. Vanuit dit perspectief belicht het laat-
ste hoofdstuk cruciale aandachtspunten en biedt het specifieke aanbevelingen
om het nationale beoordelingslandschap te verbeteren. Tot de belangrijkste
aanbevelingen behoort de noodzaak om de tekortkomingen van het huidige
beoordelingssysteem te erkennen. Het postgraduateprogramma is de belang-
rijkste eenheid van beoordeling binnen het Braziliaanse systeem en de SNPG
bevat al 5000 van dergelijke programma’s in meer dan 400 instellingen voor
hoger onderwijs. Doorgaan met gecentraliseerde, vergelijkende en gelijktijdige
nationale beoordeling is niet houdbaar als het systeem innovatie en diversiteit
wil bevorderen.

De toekomst van de Braziliaanse beoordeling vereist een aantal veranderingen
ten opzichte van de huidige top-down benadering. Ten eerste moeten allianties
met instellingen worden aangemoedigd om meer inclusieve multidimensionale
zelfevaluatiestrategieén te ontwikkelen. De beoordeling moet ook worden aan-
gepast om meer aandacht te besteden aan de educatieve dimensie van SNPG,
gerelateerd aan de opleiding van personeel. Het is ook essentieel dat de Brazili-
aanse beoordeling meer formatief wordt, in plaats van het huidige model dat
gebaseerd is op een systeem van straffen en belonen. Gezien de onmiskenbare
invloed die het heeft, is de Braziliaanse beoordeling goed gepositioneerd om
significante veranderingen teweeg te brengen in de SNPG zodat het zich ont-
wikkelt tot een veelzijdiger systeem dat ruimte biedt aan een verscheidenheid
aan onderzoek profielen die tegemoet kunnen komen aan de uiteenlopende
behoeften van de samenleving.
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Sumario em Portugués

A importancia da avaliacdo na trajetdria da ciéncia brasileira é inquestionavel.
Ela fornece as instituictes, gestores de politicas ptiblicas e demais interessados
ferramentas para avaliar a eficacia e o desempenho do seu Sistema Nacional de
Pds-Graduagdo (SNPG). Este sistema € a pedra angular da pesquisa no Brasil,
e sua avaliacdo influencia a alocacdo de recursos, a reputacdo institucional e a
acreditacdo de programas de pds-graduacao.

Na década de 1970, a Coordenacdo de Aperfeicoamento de Pessoal de Nivel
Superior (CAPES) foi incumbida de supervisionar o sistema nacional de avalia-
¢do. Comprometida em defender a exceléncia em pesquisa e pés-graduacao, a
fundagao reconhece e faz uso do poder transformador da avaliagio ha décadas,
aprimorando continuamente seus métodos com a colaboracdo entre sua equipe
altamente qualificada, a comunidade académica e os interessados na avaliagdo.

No entanto, avancar um sistema de avaliacdo de forma continua é um desafio
significativo, principalmente porque as mudancgas necessarias ndo podem ser
implementadas de forma disruptiva; elas devem ser incrementais. Além disso,
os rigores da gestdo de politicas ptiblicas representam um desafio para repensar
o processo de avaliagdo, ja que a missdo € muitas vezes ofuscada por urgéncias
cotidianas que podem dificultar a devida explora¢édo da pesquisa disponivel que
poderia dar suporte a tal tarefa.

Esta dissertacdo estd enraizada nesse contexto. Apds passar uma década como
servidor da Diretoria de Avaliacdo da CAPES, tive a oportunidade de me afastar
das minhas atividades didrias para investigar a pds-graduacédo e os caminhos
para avancar em sua avaliacdo. O local escolhido para esta pesquisa foi o Centre
for Science and Technology Studies (CWTS), local de origem do Manifesto de
Leiden para métricas de pesquisa. Tal manifesto influenciou significativamente
reformas recentes na avaliacdo brasileira, destacando a importancia da trans-
paréncia, diversidade e contexto na avaliacdo. Dentro deste ambiente propicio,
um rigoroso periodo de pesquisa culminou neste corpo de trabalho, incluindo
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artigos publicados em diversos periddicos e conferéncias. Parte da jornada e
da minha abordagem de pesquisa sdo descritas na Introducédo, com a narrativa
desdobrando-se em quatro partes subsequentes.

A Parte I prepara o terreno, focando em entender o Sistema Nacional de Pds-
Graduacéo e seu sistema de avaliacdo. Inspirados pela teoria da dependéncia de
trajetdria e suas implicacdes para a reforma de politicas cientificas, dois capitu-
los mergulham na histdria desses sistemas, com o objetivo de compreender seu
desenvolvimento nas dltimas décadas. O Capitulo 2 embarca numa exploragéo
do sistema cientifico brasileiro, mapeando suas origens, crescimento e influén-
cias politicas. O Capitulo 3 muda o foco para o panorama histdrico da avaliagio
de pesquisa e da pds-graduacdo no Brasil, mostrando o amadurecimento do
sistema para se tornar um componente central no cendrio cientifico nacional.

A Parte II contextualiza o sistema brasileiro no cendrio internacional. Para isso,
o Capitulo 4 oferece uma andlise comparativa dos sistemas de avaliacdo de
pesquisa no Brasil e nos Paises Baixos, iluminando como diferentes trajetdrias
e decisbes moldaram seus respectivos designs. A comparacdo destaca atribu-
tos, desafios e resultados unicos; frutos de diferentes contextos histdricos e
politicos. O sistema Brasileiro é focado em desempenho, o que impulsiona seu
desenvolvimento cientifico, mas tende a promover a uniformidade da pesquisa,
potencialmente sufocando a inovagdo. Em contraste, o sistema holandés pri-
oriza a qualidade da pesquisa e a relevancia para a sociedade, incentivando
trajetdrias de pesquisa diversas. Licoes de ambos os paises sdo valiosas, mas
suas histdrias distintas servem como evidéncia contra a ado¢do de uma aborda-
gem Unica para todos.

Outra andlise realizada na Parte II da dissertacdo relaciona-se com o papel
que a pds-graduacdo desempenha na ciéncia brasileira. Para isso, o Capitulo 5
utilizou uma riqueza de recursos e dados para dissecar o ethos de design de
um sistema de ciéncia focado na pés-graduacdo, revelando sua influéncia nota-
velmente alta na publicacdo académica no Brasil e fornecendo novos insights
sobre as diferencas entre o SNPG e outros sistemas de ciéncia. Essas diferencas
sdo empiricamente reconhecidas e podem ser facilmente inferidas a partir da
trajetéria de desenvolvimento do SNPG. No entanto, esta dissertacdo busca
encontrar evidéncias bibliométricas para apoia-las.

A Parte III aprofunda-se em algumas das caracteristicas e instrumentos centrais
do sistema de avaliacdo brasileiro, com o objetivo de analisar seu desenvol-
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vimento e status atual, contextualizando seus pontos fortes e fracos. Nesse
sentido, o Capitulo 6 examina o sistema de classificacdo de pesquisa brasileira
adotado para a avaliacdo da pds-graduagdo. O capitulo traga como a organi-
zacdo existente em torno de 49 dreas de avaliagdo, nove grandes 4reas e trés
colégios foi moldada a partir da influéncia de elementos disciplinares e admi-
nistrativos, demonstrando como sua reestruturagéo € necessaria para abordar
incoeréncias locais e internacionais.

Os Capitulos 7 e 8 exploram diversos aspectos da publicacdo em periddicos no
Brasil, incluindo sua avaliacdo, cobertura de bases de dados e multilinguismo.
O sistema de classificacdo Qualis e seu papel na avaliacdo da qualidade das
publicacbes académicas no pais é um elemento central nessa discussdo. Embora
imperfeito e necessitando de evolucdo continua, o Qualis deve ser reconhecido
como uma importante conquista da avaliacdo realizada no Brasil, pois combina
métodos quantitativos e qualitativos para produzir a classificacdo de periddicos
que é de grande importéncia no sistema de avaliacdo do pais.

O Capitulo 9 expande a analise sobre as publica¢des em peridédicos no Brasil,
investigando algumas de suas praticas consolidadas de acesso aberto. O estudo
destaca a relevancia de periddicos e bases de dados locais, tais como o SciELO,
como alternativas importantes para permitir que os pesquisadores publiquem
tanto no idioma local quanto em inglés, muitas vezes em acesso aberto sem
pagar nenhuma taxa de processamento de artigos (APC). O capitulo também
explora a possivel adocdo do indice de Paridade do Poder de Compra (PPP) para
ajudar a equalizar os custos de publicacdo para os pesquisadores brasileiros no
cendrio internacional.

Por fim, a Parte III conclui com uma perspectiva mais ampla sobre ciéncia aberta.
Considerando que a abertura desejada frequentemente vai além do acesso a
publicacbes académicas, o Capitulo 10 revisa esforcos para diversificar a produ-
¢do oriunda da pesquisa brasileira para incluir uma série de produtos técnicos
e tecnoldgicos destinados a um publico mais amplo do que a comunidade cien-
tifica. O capitulo analisa como a CAPES evoluiu seu sistema de avaliagio para
valorizar e induzir o crescimento desse tipo de producao, observando também
os primeiros efeitos da iniciativa.

A Parte IV aborda desafios que o sistema de avaliacdo enfrenta devido ao cres-
cimento exponencial do SNPG. O Capitulo 11 explora alguns desses desafios,
especialmente os perigos de solucdes simplistas para problemas complexos de
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avaliacdo. Um exemplo desse perigo foi a investigacdo realizada pela CAPES
sobre possivel implantacdo de um modelo de avaliacdo multidimensional pro-
ximo ao adotado pelo U-Multirank. O modelo discutido enfatizaria a excessiva
confian¢a em indicadores quantitativos, quando uma abordagem mais holistica
seria necessaria para abracar a diversidade académica do Brasil. Uma solucio
proposta esta em aumentar o papel da autoavaliacdo na avaliacdo brasileira,
enfatizando a necessidade de maior envolvimento das instituicoes de ensino
superior (IES) no tdo necessdrio exercicio de sua autonomia institucional.

A dissertacdo conclui com o Capitulo 12, que sintetiza as descobertas da pes-
quisa e examina o sistema de avaliacdo brasileiro através da lente dos dez
principios do Manifesto de Leiden. A partir desta perspectiva, o capitulo final
destaca preocupacdes vitais que exigem atencdo e oferece recomendacoes es-
pecificas para aprimorar o cendrio de avaliacdo nacional. Entre as principais
recomendacoes esta a necessidade de reconhecer as falhas do atual sistema de
avaliacdo. O programa de pds-graduacdo serve como a principal unidade de ava-
liacdo dentro do sistema brasileiro, e 0 SNPG estd a caminho de abranger 5000
destes programas, distribuidos em mais de 400 institui¢des de ensino superior.
Continuar com uma avaliacdo nacional centralizada, comparativa e simultdnea
nao € sustentavel se o sistema pretende promover inovacdo e diversidade.

O futuro da avaliacdo brasileira requer algumas mudancas em relacéo a aborda-
gem top-down atual. Primeiramente, deve-se incentivar parcerias com institui-
¢Oes para adotar estratégias de autoavaliacdo multidimensional mais inclusivas.
A avaliacdo também precisa de ajustes para dar mais evidéncia a dimensao
educacional do SNPG, relacionada a formacéo de pessoal. Também é essencial
que a avaliagéo brasileira tenha um carater mais formativo, ao invés do modelo
atual baseado em um sistema de punicdo e recompensas. Dada a sua inegével
influéncia, a avaliacdo brasileira estd bem posicionada para induzir mudancas
significativas no SNPG, de forma que este evolua para um sistema mais multifa-
cetado, onde existe espaco para uma variedade de perfis de pesquisa capazes
de atender as distintas necessidades da sociedade.
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