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Introduction

The purpose of this manuscript is to present a case report of an on-going experience of impact
evaluation applied to a recently created S&T funding agency. The Institute Serrapilheira (ISP)
is a private nonprofit organization created to fund new and challenging themes of research.

Funding agencies are more and more creating systematic impact evaluation processes.
Internally, managers and policy makers are looking for best practices to enable best designs of
policies and programs. Externally, society is demanding a better and clearer understanding of
what science and technology can do for different categories of stakeholders.

A common characteristic of impact evaluation in S&T funding agencies has been
multidimensionality, here understood as measuring indicators in different — and
complementary — dimensions, as for scientific, technological, economic, social,
environmental, to mention the most frequent. Another feature that is growing in relevance is
the multi-stakeholder perspective, which means adopting the perspectives of different
stakeholders when measuring impacts.

More recently, impact evaluation in S&T has explored non-traditional indicators as for the
generally known altmetrics, which considers metrics of research from different digital media
in order to look for impacts other than citations within the scientific domain (Tweeters,
readers, likes etc.).

On top of these trends, new models of funding S&T arise in different countries particularly
dedicated to foster young researchers with high-risk / high-return research proposals (Gewin,
2014). In the present research we are particularly interested in measuring traditional and non-

! This work is being developed by the Laboratory for Studies on the Organization of Research & Innovation
(GEOPI) from University of Campinas with the support of Serrapilheira.
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traditional ex-post impact and also to identify indicators able to discuss the so-called
academic rising stars — young researchers who gather specific characteristics pointing to
potential high impacts with time accumulation (Gogoglou and Manolopoulos, 2017; Ding et
al., 2018).

Serrapilheira Institute: a new research-funding model in the Brazilian landscape

Serrapilheira is a private nonprofit institution created in March 2017 to promote and increase
visibility of science in Brazil. Its mission is to support young and promising scientists that are
posing bold scientific questions in their fields of research.

Among the objectives of the Institute there are themes that go beyond traditional funding,
including the stimulation of scientific careers, scientific literacy, gender and race diversity in
science and the promotion of a culture of science. Serrapilheira funds creative and innovative
research projects and science outreach in the fields of hard sciences, including chemistry,
computer science, earth sciences, engineering, life sciences, mathematics, and physics.

Serrapilheira brings innovation to the Brazilian scenario of science funding in at least three
directions. First, ISP is the first family-philanthropically funded organization totally dedicated
to support science in Brazil. This isn’t a new model in the world. Some similar initiatives can
be found in US, Canada and Europe, such as The Velux Foundation (Denmark), Thiel
Foundation (US and Canada), Future of Life Institutes (US) or Chan Zuckerberg Initiative
(US), just to mention a few.

Secondly, as a private institution, it can provide researchers with greater flexibility in terms of
resource allocation comparing to public funding agencies. The 2018 estimated budget is US$
4,5 million. Thirdly, in its first call for proposals launched in mid-2017, ISP asked young
researchers to present proposals out of the “Normal Science”. The peer-reviewed assessment
was double blind and oriented not to consider curricula, but moreover original and inspiring
proposals. This call was built to target young careers whose scientific curiosity would
probably not be welcome in the regular sources of funding.

The first call was quite competitive. It selected 65 out of 1,955 proposals received from 331
different institutions from 26 out of 27 Brazilian states. The candidates had to fulfill the
following requirements: must have received a PhD after January 1st, 2007 (with a little
adjustment for women with children) and hold a position at a Brazilian research organization.
The selection process involved 12 members of the Scientific Committee and more than 300
reviewers, from Brazil and abroad.

The first selection phase was double-blinded, and the reviewers had to score proposals in
terms of their originality and scientific challenge. Proposals based on incremental research
were considered non-competitive. This first phase narrowed the process to 200 proposals. The
final list had predominantly research projects in life sciences (60%), followed by engineering
(13%), chemicals (9%), earth sciences (6%), computer science (5%), physical (5%), and
mathematics (2%).

This model was inspired by the experience of international public and private institutions.
While publically launched in March 2017 ISP started its organization in 2014. In its first three
years the executive team analyzed different institutional models and visited organizations that
had started innovative models for funding science. ISP also interviewed researchers and
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scientific managers to understand how a private institution might best meet the needs of the
scientific community.

Just after launching its first call for proposals, ISP initiated a partnership with an external
organization to build-up a methodology able to measure the impacts of the overall model,
putting emphasis on the first call. As can be inferred, an approach for impact evaluation must
be coherent and respond to the institutional model proposed by Serrapilheira, both in the
operational, tactical and strategic aspects involved. Traditional and widely accepted indicators
of scientific and technological impact are supposed to be used, even for dialogue with
communities and scientific institutions and to get means of comparison. Nevertheless, the
main challenge is to identify indicators that allow the measurement of variables that directly
or indirectly approach the particularities above mentioned.

A new evaluation framework?

The definition of the impact evaluation model of the first call of Serrapilheira was based on
both the institutional model proposed by the organization — and its main purposes — as well as
on the particular goals of the first call. As a first step, these objectives were discussed with
Serrapilheira’s staff. The second step consisted of detecting evaluation hypotheses, themes
and indicators based on the discussion of the model’s objectives.

Three main evaluation hypotheses were proposed:

(1) Serrapilheira’s funding model contributes to the creation of new scientific and
technological trajectories, and to identify young promising researchers.

(i1) Serrapilheira’s funding model modifies scientific and technological production of
grantees.

(i11) Serrapilheira’s funding model alters the professional trajectory of grantees.

Having these three main hypotheses in mind, the process of identifying evaluation themes and
indicators followed the Decomposition Method (Salles-Filho et al. 2010, 2011). This method
was developed to support the definition of themes and indicators in policy or program
evaluation studies. It proposes an in-depth examination of the objectives of the policy or
program (in this case, the model) as well as of the information available about it. This analysis
seeks to identify the main terms that appear in the policy or program objectives and, by a
deductive as well as inductive effort, to further identify themes and indicators more suitable to
cope with its complexity.

Additionally, available evaluations of similar institutions around the world were analyzed, in
order to check the consistency of use of certain indicators, as well as new evaluation
approaches employed by them.

As a result, six evaluation themes were defined — one oriented to characterizing the grantees
both in terms of diversity (age, gender, ethnicity, nationality, socio-economic background)
and academic training (under graduation and graduation levels) — and the other five oriented
to measure impacts.
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The first impact theme is oriented to measure changes in the professional trajectory of
grantees, with emphasis in career mobility and wages, including fundraising for research
projects and peer review roles in journals and research funding agencies. These can be
considered typical evaluation indicators commonly used and discussed in the increasing
literature about the careers of doctorate holders, as can be seen in the recent publication of
Gokhberg, Shmatko and Auriol (2016) that draws evidences from labor market of PhDs in
different countries.

In addition to these more common indicators, the theme also addresses the contribution of
grantees to academic entrepreneurial initiatives, spin-off creation, knowledge
commercialization, technology transfer and consulting activities, categories explored in
Cantaragiu (2012).

Finally it addresses the contribution of grantees to human resources training, through
supervision in different levels (research carried during under graduation courses, master, PhD
and post doc). Beyond measuring the number of advisee, we introduced academic genealogy
indicators as a way to study the intellectual ancestry and heritage of grantees (Rossi, Freire &
Mena-Chalco, 2017).

The second theme is concerned with scientific and technology production and covers
conventional scientific impact indicators oriented to measure the quantity and quality of
published papers, such as publication and citation counts, journal impact factors and H index.
(Thompson et al., 2009; Hicks & Melkers, 2013). In addition it includes intellectual property
rights and innovation indicators. Nevertheless, these are considered only complementary
indicators, since Serrapilheira’s model is fundamentally oriented to basic and applied sciences
that not necessarily will generate new products, services and processes.

The third theme — named night science — is central to the evaluation model. As proposed by

Jacob (1988):
“Science has in fact two aspects. Day science involves reasoning
as articulated as gears, results that have the strength of certainty.
Aware of its style, proud of its past, sure of its future, the science
of days advances in the light. Night Science, on the contrary,
wanders in the dark. It hesitates, stumbles, falls. Questioning
everything, it is searching itself endlessly, combining, associating
myriads of hypotheses, assumptions still in the form of vague
hunches, projects barely taken shape. Nothing guarantees its
successes, its ability to survive the tests of logic and experiments,
but sometimes thanks to intuition, instinct and the will to
discover, as a lightning it illuminates more than a thousand
suns...” (Jacob, 1988).

The measurement of how far the science being produced is novel and risky is not a trivial
task, precisely because there is a typical time lag for new advancements to be recognized as
“Normal Science”, identified by Kuhn (1970) as the regular work of scientists theorizing,
observing, and experimenting within a settled paradigm or explanatory framework. As a
consequence, it cannot be measured by the conventional indicators of the previous theme.

This third evaluation theme is fundamentally based on the new phenomena of rapid diffusion
that different social media as well as the preprints provide of scientific outputs, which in some
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way overcome the limits of the mentioned time lag for recognizing novel science. The use of
altmetrics (Priem et al., 2010) as a strategy to measure the occurrence of these phenomena and
identify impacts in a “diverse scholarly ecosystem” is a choice within the night science theme.

Beyond altmetrics, the theme should involve a kind of state-of-art indicator, based on peer-
review evaluation of intermediate and final research projects results. Additionally, it will
cover some non-typical indicators such as the creation and consolidation of new research
areas, new under graduation and graduation courses and new research groups. As proposed by
Wilsdon et al. (2015), “Metrics should support, not supplant, expert judgement” and for such
a non-conventional issue as night science, the balance may be a right option.

The fourth theme deals with insertion and prominence of grantees. Insertion is understood
by the collaboration of grantees with national and international partners through publications,
research projects and research networks, since collaboration is frequently understood as a
proxy of academic productivity and high impact research (Bozeman and Boardman, 2014).
By its turn, prominence deals with international mobility, editorial roles on international
scientific journals and leadership part in international scientific events. To some extent, this
theme can also as part of more conventional research evaluation framework.

Finally, the last theme is oriented to research culture and covers indicators to measure
scientific communication and dissemination skills and initiatives of grantees to a wider
public. This comes in order to increase visibility and accessibility of scientific findings. It also
includes citizen science indicators, embracing its two complementary meanings as defined by
Cavalier and Kennedy (2016): (i) how much the research is responsive to citizens' concerns
and needs; and ii) how citizens themselves are involved in producing reliable scientific
knowledge.

The five evaluation themes results in a quite diverse range of conventional and non-
conventional indicators that can be considered adequate to lead with the new research funding
model proposed by Serrapilheira. Figure 1 shows the correlation between evaluation
hypotheses and evaluation themes, designating how much each evaluation theme is relevant to
test the defined evaluation hypothesis.

Figura 1: Evaluation Hypotheses and Themes

Scientific Insertion
Professional and Night Research
Hyphotheses . . and
trajectory technology science . culture
. prominence
production

Serrapilheira’s funding model
contributes to the creation of
new scientific and technological v vy vy vy vy
trajectories, and to identify
young promising researchers

Serrapilheira’s funding model
modifies scientific and

technological production of v Y Y Y v
grantees
Serrapilheira’s funding model
modifies the professional vy v vy vy vy

trajectory of grantees

v’ low relevance
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v ¥ medium relevance
v VV: high relevance

Beyond the definition of hypotheses, themes and indicators, other definitions about the
evaluation design were simultaneously done. Concerning data collection, five moments along
five years timeline were outlined:

* MI: baseline (beginning of the execution of the 65 research projects)

* M2: end of the first cycle of the first call (one year after the beginning of the execution
of the 65 research projects), in order to measure outputs and immediate impacts

* M3: one year after the end of the first cycle, in order to measure impacts (65 projects)

* M4: end of the second cycle of the first call (end of execution of the 10-12 research
projects that received additional funding), in order to measure outputs and immediate
impacts

* MS: one year after the end of the second cycle, in order to measure impacts (10-12
projects)

Information is being collected through secondary and primary data. Secondary data includes
Serrapilheira’s database with information about approved and denied proposals, Lattes
Curricula® and other database of peer-reviewed literature (such as Web of Science, Scopus
and Scielo). Primary data is collected through web-based questionnaires. Data collection also
involves judgment of experts about outputs and outcomes.

Lastly, the evaluation model is also based on a quasi-experimental design, having grantees as
the treatment group and researchers whose proposals were denied as the comparison group.
Some additional possibilities to refine the quasi-experimental design are being developed,
such as using the best-rejected researchers (as proposed in Bohmer and von Ins, 2009 and
Bornmann et al., 2010) and a sample of researchers whose proposals were submitted to ISP
and in another similar call from a traditional funding agency. The quasi-experimental design
will enable comparative analysis among grantees and the control group in order to identify
their propensity towards risky and high-return researches as well as towards successful
scientific trajectories.

Conclusion

As a first remark, we understand that the particularities of the new research-funding model
proposed by ISP asks for a combination of traditional and new evaluation frameworks,
oriented to a broad perspective about outputs, outcomes and impacts in a more diverse and
multifaceted research system.

In this current hands-on impact-study a methodology is being built and simultaneously
applied to a concrete case. This experience may contribute to the field of impact evaluation to
the extent it proposes not only alternative indicators to be mixed with traditional ones, but
also because it has a longitudinal perspective of following grantees since the inception (with
the advantage of starting with a baseline) till two years after projects end, performing a 5-year
long evaluation. Another possible contribution refers to the understanding about the ways
funding agencies are evaluating the outcomes and impacts of their initiatives.

? The Lattes platform is a government-maintained database of résumés and other information on researchers
throughout Brazil. It has a web interface, which is used for almost all research grant applications nationwide.
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Future studies about the implementation of the proposed evaluation framework are needed
within the next 5 years in order to check the acceptance of the alternative indicators and the
effective use of evaluation for institutional planning and learning.
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