ECOMNZTOR

Make Your Publications Visible.

Chiarini, Tulio; da Silva Neto, Victo José

Working Paper

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

The platformization of science: Lattes Platform at a

crossroads?

Discussion Paper, No. 268

Provided in Cooperation with:

Institute of Applied Economic Research (ipea), Brasilia

Suggested Citation: Chiarini, Tulio; da Silva Neto, Victo José (2022) : The platformization of science:
Lattes Platform at a crossroads?, Discussion Paper, No. 268, Institute for Applied Economic Research

(ipea), Brasilia,
https://doi.org/10.38116/dp268

This Version is available at:
https://hdl.handle.net/10419/298101

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,

gelten abweichend von diesen Nutzungsbedingungen die in der dort

genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.38116/dp268%0A
https://hdl.handle.net/10419/298101
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

268

THE‘PLATFOR“E“‘MIZATION OF SCIENCE:
@ATTEQPLATFORM AT A CROSSROADS?

TULIO CHIARINI
VICTO JOSE DA SILVA NETO —

ed



DISCUSSION PAPER

268

Brasilia, May 2022

THE PLATFORMIZATION OF SCIENCE:
LATTES PLATFORM AT A CROSSROADS?

TULIO CHIARINI
VICTO JOSE DA SILVA NETOQ?

1. Science & technology analyst at the Center for Research on Science, Tech-
nology, and Society, Department of Sectoral Studies and Policies of Innovation
and Infrastructure (Diset) of Ipea. E-mail: <tulio.chiarini@ipea.gov.br>.

2. PhD candidate at the Department of Science, Technology and Innovation
Policies, State University of Campinas (Unicamp). E-mail: <victont@gmail.com>.


mailto:victont@gmail.com

Federal Government of Brazil

Ministry of Economy
Minister Paulo Guedes

| |
I e a Institute for Applied
Economic Research

A public foundation affiliated to the Ministry of Economy,
Ipea provides technical and institutional support to
government actions — enabling the formulation of
numerous public policies and programs for Brazilian
development — and makes research and studies
conducted by its staff available to society.

President
ERIK ALENCAR DE FIGUEIREDO

Director of Institutional Development
ANDRE SAMPAIO ZUVANOV

Director of Studies and Policies of the State,
Institutions and Democracy
FLAVIO LYRIO CARNEIRO

Director of Macroeconomic Studies and Policies
MARCO ANTONIO FREITAS DE HOLLANDA CAVALCANTI

Director of Regional, Urban and Environmental
Studies and Policies
NILO LUIZ SACCARO JUNIOR

Director of Sectoral Studies and Policies
of Innovation and Infrastructure
JOAO MARIA DE OLIVEIRA

Director of Social Studies and Policies
HERTON ELLERY ARAUJO

Director of International Studies, Political
and Economic Relations (substitute)
JOSE EDUARDO MALTA DE SA BRANDAO

Head of Press and Communication
ANDRE REIS DINIZ

Ombudsman: http://www.ipea.gov.br/Ouvidoria
URL: http://www.ipea.gov.br

Discussion Paper

A publication to disseminate the findings of research
directly or indirectly conducted by the Institute for
Applied Economic Research (lpea). Due to their
relevance, they provide information to specialists and
encourage contributions.

© Institute for Applied Economic Research — ipea 2022

Discussion paper / Institute for Applied Economic
Research.- Brasilia : Rio de Janeiro : Ipea, 1990-

ISSN 1415-4765

1. Brazil. 2. Economic Aspects. 3. Social Aspects.
. Institute for Applied Economic Research.

CDD 330.90.908

Ipea publications are available for free download in PDF
(all) and EPUB (books and periodicals).
Access: http://www.ipea.gov.br/portal/publicacoes

The opinions expressed in this publication are of exclusive
responsibility of the authors, not necessarily expressing the
official views of the Institute for Applied Economic Research
and the Ministry of Economy.

Reproduction of this text and the data contained within
is allowed as long as the source is cited. Reproduction for
commercial purposes is prohibited.

JEL: 030; 033; 038.
DOI: http://dx.doi.org/10.38116/dp268



CONTENTS

ABSTRACT

TINTRODUCTION ..ttt 6
2 RESEARCH DESIGN ....oviiiiiii 7
3 DIGITAL PLATFORMS AS INFRASTRUCTURES. ..o 9
4 LATTES PLATFORM: A PIONEER BRAZILIAN INITIATIVE ......... 12
5 FINAL COMMENTS .o 32

REFERENCES ..o 37



ABSTRACT

In this Discussion Paper, we focus our analysis on the Lattes Platform — a public initiative devel-
oped endogenously in the late 1990s which was very innovative — since it is a representative case
of a scientific platform and is a paramount tool for the Brazilian scientific system. Although there
are many academic studies published using data provided by the Lattes Platform, we identified
a lack of official reports and articles that address Lattes as a digital platform and its adequacy in
the context of the platform economy. We propose that the early-stage technology choices made
by CNPq and the constant budget cuts for the Lattes Platform’s maintenance and technological
upgrading have strongly affected the platform’s trajectory. As a consequence, the Lattes Platform
may be locked-in to a technological trajectory that could lead to the stagnation of its functionalities,
putting at risk its indispensable and infrastructural character.

Keywords: Lattes platform; platformization of science; platform infrastructuralization; science policy.
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1 INTRODUCTION

Several scholars point to the platformization process that society is currently passing through
(van Dijck, Poell and Waal, 2018; Kenney and Zysman, 2016; Poell, Nieborg and van Dijck, 2019).
Although there are different perspectives, in general terms, platformization is understood as “the
penetration of the infrastructures, economic processes, and governmental frameworks of platforms
in different economic sectors and spheres of life” (Poell, Nieborg and van Dijck, 2019, p. 5-6). The
spread of digital platforms has also encompassed the scientific field and many studies focus on
the most “tangible” part of digital scientific platforms, that is, academic social networks (ASN)
(Cozma and Dimitrova, 2021; Mason, 2020; Orduna-Malea et al., 2017; Thelwall and Kousha, 2015;
Veletsianos, 2016; Zhao et al., 2020). ASNs were mostly developed in the early 2010s — the two
largest ones being Academia.edu and ResearchGate' — following in the footsteps of conventional
social networks — such as MySpace, Facebook, and LinkedIn —and they aimed to create virtual /oci
for individual communication and knowledge exchange, constituting a specific online community
for researchers.

The growth of ASN platforms in the last decade has led researchers to question whether they
were becoming private scientific infrastructures (Plantin, Lagoze and Edwards, 2018). This question
is legitimate since it is possible to observe digital platforms being controlled by the private sector,
which is positioning them as intermediaries between infrastructure platforms and sectorial plat-
forms (van Dijck, 2020). That intermediate position allows them to control essential flows of data,
services, and information across entire platform ecosystems. By becoming critical elements within
this ecosystem, intermediary platforms generate a sort of “infrastructuralization of platforms”
(Plantin et al., 2018). Pari passu, motivated by the control of data flows, intermediary platforms
seek to expand “upstream” and “downstream”, occupying spaces of often public infrastructure
platforms, causing what can be called the “platformization of infrastructures” movement (Plantin
etal., 2018).

From the above, we seek to understand if and how the phenomenon of “infrastructuraliza-
tion of platforms” is evolving in Brazil; more specifically, we focus on the possibilities and roles
of established scientific platforms in the light of the new trends. In this Discussion Paper, we
focus our analysis on the Lattes Platform — a public initiative developed endogenously in the late
1990s which was very innovative — since it is a representative case of a scientific platform and is

1. Humanities, Arts, Science, and Technology Alliance and Collaboratory (HASTAC) is considered the world's
first ASN and it was developed within the research community and was founded in 2002. ResearchGate
and Academia.edu were both founded in 2008.

6
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a paramount tool for the Brazilian scientific system. Although there are many academic studies
published using data provided by the Lattes Platform, we identified a lack of official reports and
articles that address Lattes as a digital platform and its adequacy in the context of the platform
economy (Silva, Bonacelli and Pacheco, 2020). In doing so, not only do we dialogue with the latest
literature on scientific “platform infrastructuring” (Plantin et al., 2018; Plantin, Lagoze and Edwards,
2018), but we also provide new insights for policy-making considering that both the early-stage
technology choices made by the National Council for Scientific and Technological Development?
(early adopter) and the constant budget cuts for its maintenance and upgrading have strongly
affected the Lattes Platform’s trajectory. Consequently, the Lattes Platform may be locked-in to
a technological trajectory that could lead to the stagnation of its functionalities, threatening its
relevance in the long run.

Our Discussion Paper is organized as follows. Firstly, we present our research design, and
afterwards we make a brief presentation of digital platforms as infrastructures. Subsequently, we
present the Lattes Platform (its brief history and its components) using the multilevel framework
proposed by Manca (2017) for analyzing ASN; however, we improve her proposition by including
new categories. Finally, we close the paper with some concluding remarks and policy implications.

2 RESEARCH DESIGN

The discussion we propose in this article sheds light on digital platforms, showing that they
are very pervasive and, thanks to the ever-continuing advances and diffusion of a constellation of
interconnected technologies, they are progressively transforming socio-economic and techno-cul-
tural spheres. In that context, they are altering science as well by using some strategies:

e (reating new ways to assess academic and scientific activities;

e transforming the way scholars conduct their work (Borgman, 2007; Veletsianos, 2016; Velet-
sianos, Johnson and Belikov, 2019; Veletsianos and Kimmons, 2012; Weller, 2011), by shaping
e-publishing (Taha et al., 2017); and

e allowing policymakers, funders, institutions, and managers to have access to a great deal of
data, guiding their policy propositions to allocate resources for the development of scientific
and technological activities.

2. Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico (CNPq).

/
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By scientific digital platform, we refer to an assemblage of distinct digital technologies used
by policymakers, scientific communities, and profit-seeking companies, for example, to gather
scientific information (repository function), to disseminate scientific knowledge (transfer function),
and to facilitate interactions (network function). With this previous definition, we do not want to
propose a “straightjacket concept”; rather, we intend to use a very broad conceptualization able
to cover technologies with different maturity levels.

Manca (2017) proposed a descriptive approach to analysing ASN by drawing up a multilevel
framework, blending the contributions of van Dijck (2013) and Veletsianos and Kimmons (2012).
She considered ASN's systemic/infrastructural and personal/individual dimensions in three layers:

e socio-economic (i.e., macro-level considering components related to ownership, governance,
and business model);

e techno-cultural (i.e., meso-level considering components related to the technology itself, user/
usage, and content); and

e networked scholar (i.e., micro-level considering components related to networking, knowledge
sharing, and identity).

Using the socio-economic and techno-cultural layers proposed by van Dijck (2013), Manca
(2017) reiterated that platforms encompass “coevolving networks of people and technologies with
economic infrastructure and legal-political governance and blends techno-cultural and political
economy views"” (Manca, 2017, p. 23). Finally, the networked participatory layer was inspired
by Veletsianos and Kimmons (2012) who acknowledge individuals' learning and knowledge in
networked spaces.

We use the same three layers; however, we bring forward other components, advancing
her framework. We do it since Manca's proposition was thought of “in the light of theoretical
frameworks developed in the educational technology sector and aimed at analyzing social digital
scholarship practice” (Manca, 2017, p. 22). We are also concerned about deepening our knowledge
on technological upgrading (considering platforms” infrastructure role and their open innovation
mechanisms) and about other socio-economic components (platforms’ market scope, economic
effects, and the path-dependent dynamics).
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Multilevel framework for analyzing academic platforms

Macro Socio-economic
Meso Techno-cultural
Micro Networked-scholar

Ownership

Governance

Business model

Market scope
Economic effects
Infrastructure

Path dependent
dynamics

Technological com-
ponents

User/usage

Content

Open innovation
mechanism

Networking compo-

nents

Knowledge sharing

Identity

Components that govern commercial and non-profit
platforms according to different policies

Technical and social protocols and sets of rules for
managing user activities

Components that mediate the engineering of con-
nectivity through subscription models

National, regional, or global scope
Scope, network, or feedback effects at work
features of the infrastructural role

Mechanisms of the trajectory that may lead to lock-
in effects

Components that help encode activities into a com-
putational architecture that steers user behavior

Components that orient user agency and implicit and
explicit participation

Components that determine the standardization of
content and the uniform delivery of products

Components that allow the generation of new ideas,
products, and services

Components that allow connectivity of communica-
tion and collaboration

Components that allow knowledge sharing, concern-
ing the collective and distributed learning dimension

Components that shape academic personae (reputa-
tion and trust)

Source: Manca (2017).
Authors’ elaboration.

3 DIGITAL PLATFORMS AS INFRASTRUCTURES

It is possible to find in the platform economy components also present in the classical infrastruc-
ture literature such as scale, ubiquity, essentiality. The analogy is with the relational nature of what it
means to be infrastructure: when platforms offer digital services that become indispensable to other
actors, such as other platforms and even public bodies, they have become infrastructures (Kenney
and Zysman, 2016; Poell, 2020), that is, “infrastructuralization of platform” (Plantin et al., 2018).

9
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Platforms and infrastructures do have some similarities, such as “embeddedness, a degree
of invisibility, extensibility, and broad coverage” (Plantin et al., 2018, p. 14). However, they also
have a considerable difference: unlike infrastructure, platforms deliberately avoid building gate-
ways between systems to force users to lock-in. However, this is not an attribute inherent to the
platform as an organizational model, but only to private platforms. The bottom line is that the
current digital infrastructures are largely private, which is a crucial difference from the public and
universal infrastructure of the 20th century (van Dijck, Poell and Waal, 2018). By the same token,
there are claims that platforms differ from traditional infrastructure in terms of the need for a
smaller investment to generate network effects, dynamism, and geographic scope® (Montero and
Finger, 2017).

Practically, it is possible to identify three non-excludable ways in which platforms merge with
infrastructure (Plantin and Punathambekar, 2019). The first, in terms of user experience, highlights
the indispensability/criticality of certain platforms for participating in the digital economy. There are
also reports of the practical impossibility of participating in the digital economy without depending
on the services of the main U.S. (Hill, 2020) and Chinese platforms (Plantin and de Seta, 2019).
For instance, without the rail-hailing platform DiDi Chuxing, “it would be substantially difficult to
obtain a taxi service nowadays” (Chen and Qiu, 2019, p. 277).

The second, at the level of traditional infrastructures, highlights how platforms are merging
with traditional public utility providers. Chen and Qiu (2019, p. 280) outline DiDi Chuxing’s trajectory
of intertwining with public transport infrastructure in dozens of Chinese cities, making efforts to
“datafy the urban transport ecosystem, including taxis, and occupy the centre of the converging
networks of information, traffic, and transactions involving all kinds of vehicles and transport
services”. In this way, platforms become a mandatory “partner” for local authorities who wish to
have access to their data in real-time. This strategy, for instance, “has enabled DiDi to become a
central component in the datafied urban transport infrastructure”. Other studies investigate the
interpenetration of generations of infrastructure in the port (di Vaio and Varriale, 2020), telecom-
munications (Montero and Finger, 2017; Mukherjee, 2019; Plantin and de Seta, 2019), international
remittance (Rodima-Taylor and Grimes, 2019), cartography (McQuire, 2019), education (van Dijck,
Poell and Waal, 2018; Sellar and Gulson, 2021), energy (Montero and Finger, 2017), scholarly
communication (Plantin et al., 2018), health and media (van Dijck, Poell and Waal, 2018) sectors.

3. McQuire (2019, p. 159) draws attention to the fact that traditional infrastructures had well-defined
accountability and control mechanisms, which allowed public agencies to evaluate their performance in
offering services within the expected quality and universality standards. The same has not happened so
far with the new generation of infrastructuralized platforms.

10
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Finally, the third way in which platforms approach infrastructures is through investments in
infrastructure projects. Mosco (2017) presents a collection of initiatives in which Big Tech is involved,
from investments in data centres to investments in submarine cables and its satellite constellations.

Given this multilevel phenomenon, researchers have resorted to different perspectives, usu-
ally developing insightful case studies. Nechushtai (2018) investigated the relationship between
platforms and media companies, and she proposed the effect of the risk of infrastructural capture:
when auditing entities must scrutinize entities that provide infrastructure services to them, things
can go wrong. Chen and Qiu (2019), when analysing the infrastructural role of DiDi Chuxing in
the urban transport sector in China, proposed the concept of digital utility to highlight how some
platforms develop a strategy of becoming critical in the digital economy exploiting both regulatory
loopholes and informal labour practices. They also distinguished traditional providers of public
utilities from platform providers of digital utilities: the latter depends on the extraction of surplus
data to become a central node in data networks.

Still, Plantin et al. (2018) have pointed out that platforms assume the role of infrastructures at
a specific historical moment: when public bodies retreat from the responsibility of offering universal
infrastructure, under the aegis of neoliberal ideology.* Montero and Finger (2017, p. 223) also
stressed that “as network industries [infra] have been fragmented both vertically and horizontally
by liberalization policies, platforms can play a role in enhancing coordination”. In this respect, a
recent report by the European Commission (Busch et al., 2021) highlights the links between the
platforms’ infrastructural role and the different types of power they leverage over users, markets,
and governments. This range of power stances comes from their ability to position themselves
as infrastructures. This diagnostic leads almost naturally to the following inquiry: how to protect
public values when private platforms dominate the infrastructures of society (van Dijck, Poell and
Waal, 2018; Srnicek, 2017).

4. Other authors support the interpretation that platforms become infrastructural due to the withdrawal of
public power: “to understand how datafication, commodification, and selection tie in with contemporary
governance strategies, it is especially important to see how in neoliberal or advanced liberal democracies,
calculative regimes of accounting, and financial management have been employed to enable what Miller
and Rose (2008, p. 212-213) call a ‘degovernmentalization of the state’ (...). It is in this framework of
calculative regimes and deregulation that platform datafication takes shape” (van Dijck, Poell and Waal,
2018, p. 46). The same is applied even in the State-led Chinese economy: “in 2016, the Measures for
Administration of Urban Taxi Business Operations and Services defined the taxi service as a ‘supplement’
to public transport, which means that the business can be privately owned or operated” (Chen and Qiu,
2019, p. 278).

11
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4 LATTES PLATFORM: A PIONEER BRAZILIAN INITIATIVE

The Lattes® Platform, an indigenous initiative, was officially launched in the late 1990s, in a
decade when many governments worldwide were architecting their online presence as a result of
the penetration of ICT-based technologies in both public and private sectors.

4.1 Brief history

The Lattes Platform was developed in a fruitful collaborative network formed by government
agencies, universities, and the private sector. It was funded with public resources coordinated
by CNPq, and other public organizations of the Brazilian Innovation System were also involved
in the partnership, such as the Coordination for the Improvement of Higher Education Person-
nel,® the Studies and Projects Financing Agency’ and research groups from public universities
(Stela from Federal University of Santa Catarina — UFSC, and Cesar from Federal University of
Pernambuco — UFPE, which later became independent).® The private sector was also involved:
Multisoft® (20 anos..., 2019).

In the early 2000s, the expected budget for running the Lattes Platform programme amounted
to BRL 15.08 million (about USD 7.36 million)™ for just two years (about 0.30% of the total CNPq
budget for both 2000 and 2001), as described in figure 1.

5. The name of the platform is a homage to a Brazilian physicist called Cesare Mansueto Giulio Lattes,
who participated in experiments that proved the existence of the pi-meson —a composite subatomic par-
ticle —and encouraged the development of experimental physics in the country, including for instance the
foundation of the Brazilian Centre for Research in Physics (Centro Brasileiro de Pesquisas Fisicas — CBPF)
(Nascimento, 2015).

6. Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior (Capes).

7. Financiadora de Estudos e Projetos (Finep).

8. Available at: <https://bit.ly/30seiac>; <https://bit.ly/3MeQVio>. Accessed on: June 1, 2021.

9. Available at: <https:/bit.ly/386Kf7k>. Accessed on: June 1, 2021.

10. Constant BRL values were converted into USD using the official exchange rate. It was calculated as an

annual average based on monthly averages (local currency units relative to the USD). Data was sourced
from the World Bank.

12
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FIGURE 1
Annual Budget Law' expenditure estimation for Lattes Platform (2000-2019)

(In BRL 1 million, constant values)
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Source: Sistema Integrado de Planejamento e Orcamento (SIOP). Available at: <https://bit.ly/3vtpOlJI>. Accessed on:
June 6, 2021.

Note: ' Annual Budget Law (Lei Orcamentaria Anual — LOA) estimates revenues and establishes the estimate of how much
the Brazilian Federal Government is authorized by Congress to spend throughout the year. As it is an estimate, LOA
can be amended by additional credit bills once Congress approves provisional measures proposed by the president.
Government expenditure can therefore vary from what was proposed by LOA, however, we opt to use it, as expendi-
ture estimation. For all years, the Budget Unit (Unidade Orcamentaria) considered was CNPq (code number 24201).
From 2000 to 2012 we used data from A¢do Orcamentdria 4208 — Sistema Integrado de Informacdo em Ciéncia e
Tecnologia (Plataforma Lattes); from 2013 to 2018, Plano Orcamentario 000A — Sistema Integrado de Informaces
em Ciéncia e Tecnologia (Plataforma Lattes); and for 2019, Plano Orcamentario 000A — Sistemas Integrados de
Informagées em Ciéncia, Tecnologia e Inovacdo (Plataformas Digitais), considering all types of expenditure (grupo
de despesa: corrente e investimento).

Obs.: Current BRL values were deflated using the GDP deflator (year base 2019) from the World Bank database.

The main goal with the Lattes Platform was the standardization of Brazilian researchers’
curricula vitae. This standardization aimed at constructing a database, making it possible to find
specialists and provide statistics on the distribution of scientific research countrywide. Since it
was launched, the Lattes Platform has been increasing its scope and its base of users. The Lattes
Platform is now being used by most universities and research institutes, and foundations that
support scientific and technological activities in the country. According to Glnther et al. (2020),
science, technology and innovation (ST&I) institutions and funding agencies have informational
and interest links with the CV-Lattes, one of the Lattes Platform components. In a recent report
issued by CNPq, it was stated that:

13
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The Lattes Platform represents CNPq's experience in database integration of Cur-
ricula Vitae, Research Groups, and Institutions in a single system of information.
Not only does its current dimension extend to planning and management actions
of CNPg, but also to other federal and state agencies, such as state foundations
to support science and technology, in addition to higher education institutions and
research institutes. Besides that, it has also become strategic for the formulation of
policies by the Ministry of Science, Technology, and Innovations (MCTI) and other
government agencies in the field of science, technology, and innovation (CNPq,
2020, p. 17).

Implicit in the above quote is how network effects have operated to consolidate the Lattes
Platform. As more scholars use the platform to publicize their expertise and the results of their
research, it becomes more important for all entities in the science and technology (S&T) system
to use the same database. It was undoubtedly a disruptive innovation in terms of gathering
and organizing information of the Brazilian scientific communities (Pacheco, 2003)." It was so
successful that the Lattes Platform was licensed through bilateral agreements mainly within the
scope of ScienTl,'? and its technology and methodology were adopted and/or adapted such as
for the Sistema de Informacién de Ciencia y Tecnologia Argentina (Sicytar) of the Ministerio de
Ciencia, Tecnologia e Innovacion (Torres, 2019), the CvLAC Peru of the Consejo Nacional de
Ciencia, Tecnologia e Innovacion (CONCYTEC); the CvLAC Ecuador of Secretaria de Educacion
Superior, Ciencia, Tecnologia e Innovacion (SENESCYT); the CvLAC Directory of Venezuela of the
Observatorio Nacional de Ciencia, Tecnologia e Innovacién (ONCTI); and the CVuy of the Agencia
Nacional de Investigacién e Innovacién (ANII) from Uruguay (D'Onofrio, 2009).

In 2005, the CNPq nominated a commission to evaluate, reformulate and improve Lattes
(Comissao de Gestao do Lattes — Comlattes), however, it seems it was focused more on correcting

11. Available at: <https:/bit.ly/3LoUeU7>. Accessed on: Mar. 26, 2022.

12.The International Network of Information and Knowledge Sources for Science, Technology and Innovation
Management (ScienTi) provided a public and cooperative forum for stakeholders of national ST&I systems
and communities of the member-countries (Argentina, Brazil, Chile, Colombia, Cuba, Ecuador, Mexico,
Panama, Paraguay, Peru, Portugal, and Venezuela) to interact and it was designed to have an updated
identification of human resources, institutions, and research projects for development and assessment of
national policies and capacities in ST&I. Available at: <https:/bit.ly/30sk3Vm>. Accessed on: June 1, 2021.

14
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deviations and designing incremental improvements.’ This can also be reflected in the CNPg's
constant budget reductions (figure 1). After the Lattes Programme was launched, there were drastic
budget reductions, and this worsened especially from 2016, probably as a result of the approval of
a Constitutional Amendment (95A), capping public spending for 20 years (Rossi and Dweck, 2016).
Its goal was to control public debt and regain the confidence of foreign investors by capping the
federal budget at the expenditure of the previous year, adjusted for inflation (Chiarini et al., 2020).

There were attempts in 2018 to organize Comlattes in two different committees (management
and technical). One of the attributions of the technical committee was the proposition of new
technologies for the solutions and evolution of the Lattes Platform and the conducting of studies,
benchmarking, and prospect solutions for its technological innovations.'* However, in 2019 the
two-committee division was undone.

With the ambition of promoting a nationwide discussion on the evaluation of ST&I policies
using data from the Lattes Platform, the CNPg, and the Centre for Strategic Studies and Manage-
ment'> — a thinktank organization supervised by the Brazilian Ministry of Science, Technology, and
Innovation — organized the “First ST&I Policy Evaluation Seminar”.'® Besides examples of applied
research using the databases (Caliari, Rapini and Chiarini, 2018; Duarte, Weber and Pacheco, 2018;
Guidini et al., 2018; Leite et al., 2018; Rossi, Damaceno and Mena-Chalco, 2018), the seminar fos-
tered the inventive capacity of Brazilians in a special section called “EXPOLattes” where inventors
who proposed technological solutions for data mirroring and data extraction could present their
gadgets. Besides the presentation of e-Lattes and Intelligentia Lattes, two other softwares were
presented by a start-up (Indeorum) based at Universidade Federal de Pelotas (UFPel): Ranquium
and Cientum.

Comlattes demonstrated its intention of inviting “EXPOLattes” winners to present their solu-
tions to CNPq and discuss ways of internalizing their technologies. This is part of a recent strategy
to find ways to develop partnerships to make the Lattes Platform sustainable in the long run.
Consequently, Comlattes proposed verifying the possibility of monetizing for the use of Lattes

13. Most of the marginal improvements focused on the inclusion (or exclusion) of more adequate infor-
mation from scholars, as is demonstrated in Relatdrios de Gestdo. For example, in 2012 CNPq launched
its new Lattes Platform with new functionalities in CV-Lattes, where scholars could register information
on innovation, education, and the popularization of science and technology and patent records, and in
2019 maternity leave was also included in CV-Lattes.

14. Resolucao Normativa No. 025/2018 (CNPq).
15. Centro de Gestao e Estudos Estratégicos (CGEE).
16. | Seminario de Avaliacdo de Politicas de CT&l.

15



268

Platform data." This “strategy” may be a result of budget reductions, as presented in figure 1.
Consequently, some pressures force the Lattes Platform’s maintainers to find monetizing possibil-
ities. However, it may also reflect a “government as a platform” perspective (O'Reilly, 2010). In
a few words, it means that open data from the government is offered publicly for recombination
aiming at generating new products and services (O'Reilly, 2010).

Opening up Lattes data creates value; however, if the majority of them are gathered outside
CNPq, there is a risk in “turning vital public resources into proprietary assets”. Van Dijck, Poell and
Wall (2018, p. 154) highlight this issue in a very clear way: “businesses can profit from open data
produced by public institutions, while data and knowledge generated by users but processed by
corporations become proprietary. (...) Once again, ‘open’ and ‘public’ are not the same things”.

4.2 Lattes components

The Lattes Platform is divided into three sub platforms, as described in table 2: i) Directory of
Institutions and Research Infrastructure (Diretério de Instituicoes e Infraestruturas de Pesquisa —
DIIP); ii) Directory of Research Groups (Diretério de Grupos de Pesquisa — DGP); and iii) Lattes
Curricula (CV-Lattes).

17.This information was obtained under the rule of Law No. 12,527, called Brazilian Access to Information
Law, which provides access to public information. Under Protocol No. 01217.001918/2021-36, we had
access to all meeting minutes organized by Comlattes from July 2019 to October 2020. CNPq did not
provide the meeting records from 2005 to 2019.
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TABLE 2
Lattes Platform and its sub platforms

Monitor and evaluate public policies to promote
Directory of Institutions DIlP the national S&T infrastructure, constituting an
and Research Infrastructure information system about organizations and their
research infrastructures.

Allow information exchange among researchers.
Monitor and evaluate public policies, constituting

DGP an information system about S&T production
and interactions among research groups and the
productive sector.

Directory of

Lattes Research Groups

Allow scholars and researchers to create a pro-
fessional profile adding information about their
scientific achievements.

Monitor and evaluate public policies, constituting
an information system about S&T production and
investment allocation.

Lattes Curricula CV-Lattes

Authors’ elaboration.

The DIIP was designed to gather information on research infrastructure available in Brazilian
institutions and to provide info for comprehensive diagnosis of their conditions.' One of its main
objectives was to build a dynamic database that allows systematic monitoring and the production
of periodic reports on the national research infrastructure; however, the information was gathered
only in 2012 and only a report was publicly available (De Negri et al., 2013) and a few studies
used the dataset (Caliari, Rapini and Chiarini, 2020; De Negri and Squeff, 2016). It is noteworthy
that DIIP gathers information about 1,760 scientific infrastructures including laboratories; research
ships or floating labs; and plants or pilot plants.

The DGP was developed to gather information about active research groups,' and has an
increasing registration number, reaching more than 37 thousand groups spread nationwide (figure
2). It includes data about researchers, students, technicians, research streams in progress, and
the scientific, technological, and artistic production generated by each group. It automatically
provided a few aggregated metrics regarding research groups’ characteristics and scientific and
technological production; however, it was discontinued in 2010. Notwithstanding that, it still
allows XML microdata extraction? from the 2000 to 2016 Census. DGP data has been increasing

18. Available at: <https://bit.ly/30pL77B>. Accessed on: June 1, 2021.
19. Available at: <https://bit.ly/387595Y>. Accessed on: June 1, 2021.
20. Available at: <https://bit.ly/30qq2de>. Accessed on: June 1, 2021.
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over the years (from a little more than 4 thousand groups in 1993 to over 37 thousand in 2016),
and it can be assumed that it is representative of the national scientific community. Many studies
build on DGP microdata to describe university-industry interactions through different perspectives
(Fernandes et al., 2010; Garcia, Rapini and Cario, 2018; Rapini, 2007; Rapini et al., 2019; Suzigan
et al.,, 2009; Suzigan, Albuquerque and Cario, 2011).

FIGURE 2
Number of research groups registered at DRG

(In 1 thousand)
40 —

35— 37.64
30 —

25 —

20 —

11.76

2000 | 2002 | 2004 | 2006 | 2008 | 2010 | 2014 2016
Source: CNPq. Available at: <https:/bit.ly/3Mk5iC1>.
Authors’ elaboration.
Obs.: The last census was done in 2016.

Finally, the Lattes Curricula sub-platform gathers public information individually available for
each scholar with information about his/her lines of research, projects, and scientific and techno-
logical production. Registration with CV-Lattes is voluntary and spontaneous, although scholars
are highly stimulated to participate, mainly because having updated curricula is a precondition for
accessing public funding and scientific research. Probably, CV-Lattes is the most used sub-platform
provided by Lattes and we can define it as an outlet of scholarly work, as checking one’s CV-Lattes
is a current practice among scholars. It gathers now over 6 million résumés (figure 3).
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FIGURE 3

Number of scholars registered at CV-Lattes
(In 1 thousand)
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Source: Relatdrios de Gestéo. Available at: <https://bit.ly/3Evi5ir>.
Authors’ elaboration.
Obs.: For the years 2012, 2015-2017 and 2019, information about updated numbers is not available publicly.

Lattes Curricula does not provide automatically reports and metrics of scientific productions;
however, it allows the free use of the “Lattes Extractor”?' tool to mine data. Many inventors have also
developed software for extracting information and big data mining from CV-Lattes as registered at the
Brazilian National Institute of Industrial Property (Instituto Nacional de Propriedade Industrial — INPI)
using different languages like Java, Python, and R (section 4.3.2). There is also open-source software
like ScriptLattes?? — designed and implemented to create academic reports based on Lattes Database
(Mena-Chalco and Cesar Junior, 2009) — and e-Lattes” — which uses the R language (Sampaio, 2018).

With the development of extractors, it was possible to use Lattes Database to draw a bigger picture
of the Brazilian Innovation System. Examples are snapshots of the scientific production (Dias and Moita,
2018), scientific regional distribution (Sidone, Haddad and Mena-Chalco, 2016; 2017), knowledge field
particularities (Arruda et al., 2009; Hilario and Gracio, 2017; McManus and Neves, 2020), scientific
collaboration and coauthorship networks (Fonseca, Fernandes and Fonseca, 2017; Mena-Chalco et al,,
2014), gender inequality in scientific areas (Oliveira, Mello and Rigolin, 2020; Perlin et al., 2017; San-
tiago, Affonso and Dias, 2020), academic genealogy studies (Damaceno et al,, 2019; Rossi, Damaceno

21. Available at: <https://bit.ly/30qExgX>. Accessed on: June 1, 2021.
22 . Available at: <https://bit.ly/3vtLEw)>. Accessed on: June 1, 2021.
23. Available at: <https://bit.ly/3rEH65g>. Accessed on: June 1, 2021.

19



268

and Mena-Chalco, 2018), and other scientometric and network analysis such as the research output in
response to the Zika Crisis (Sampaio et al,, 2020) and tuberculosis (Fonseca et al., 2017), development of
methods to assess researcher quality-oriented to specific purposes (Duarte, Weber and Pacheco, 2018),
trust analysis in cooperation in research (Adamatti and Castelfranchi, 2015) and predatory publishing
(Perlin, Imasato and Borenstein, 2018).

The Lattes Platform provides valuable data. The studies cited above highlight that Lattes pro-
vides value through open, comprehensive, high-quality, and structured data. These data are vital
for science policy too as it is a process with many sources of uncertainty. As precisely mentioned by
Thomas and Mohrman (2011, p. 261),

there are endless options for investment in science, each carrying varying levels and
kinds of potential payoff and risk. Investment decisions and science policies are them-
selves hypotheses. They are based on incomplete knowledge of what avenues of
science exploration are likely to yield useful knowledge, what areas of science will be
adequately funded without policy intervention, and what dynamics will result from a
policy and how they will impact science production and the linking of science to the
larger innovation and mission system outcomes.

As a consequence, policymakers must deal with a very complex system and they have to com-
bine their insights, ideologies, values, and judgements with data and analytics to guide the strategic
and tactical decisions on science policy. Gathering and analysing data creates pieces of evidence to
support policy options and their opportunities for impact (Thomas and Mohrman, 2011). Therefore,
the creation of databases and the development of analytical and interpretive tools and methodol-
ogies are required to “support a robust, evidence-based science policy decision process” (Thomas
and Mohrman, 2011, p. 268).

The Lattes Platform gathers substantial information on the stock of knowledge and, to a certain
extent, on its flows regarding talent and capabilities (provided at CV-Lattes for example). Notwith-
standing that, Lattes data is also an input to identify opportunities for any investment decision.

The questions, however, are: who will appropriate the value emerging from the Lattes Platform'’s
data? Is the open data strategy pursued enough to make the Lattes Platform catch up with the new
generation of scientific platforms?
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4.3 Lattes Platform multi-layered analysis

Manca's (2017) contribution was in proposing a multilayer approach for analysing ASN according
to a networked socio-technical perspective into three levels: networked-scholar, techno-cultural and
socio-economic. Notwithstanding that, we believe it is possible to improve her multilayers to analyse
other scientific digital platforms such as the state-mandated Lattes Platform. The micro-level — the
network-scholar layer — refers to affordances (Majchrzak and Markus, 2013), which are the action
potential within reach of the platform user; the meso level — techno-cultural layer — concerns the plat-
form controller’s decisions about its dynamics, i.e., ability to integrate open innovation etc.; finally, the
macro-level — socio-economic layer — contextualizes the entire platform ecosystem (users + platform) in
terms of infrastructure characteristics and economic dynamics. In what follows, we apply an extended
version of Manca's (2017) framework with new categories, starting from the micro level and going to
the macro level.

4.3.1 Networked-scholar layer

Networking components

The Lattes Platform was established before the full development of technologies used in the most
advanced ASN such as ResearchGate. Some scientific platforms whose primary focus was on posting
and sharing academic-related content were able, subsequently, to add social networking capabilities,
such as Mendeley (Jordan, 2019). That was not the case with the Lattes Platform so far: it has not
included any network of feedback artifacts. The sub-platform DGP, for example, contained at its core
a proposal for the visualization and formation of research networks, aiming

to boost the creation of knowledge and the innovation process resulting from the
exchange of information and, above all, from the junction of competencies of groups
that join efforts in the search for common goals, with or without sharing facilities. Not
to be confused with ASN — which are not the target of DGP. These aim to meet the
need for a specific environment that is specialized in a particular area of knowledge,
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with possibilities for discussions, networking, purchase of inputs, dissemination, and
marketing of research results and innovations**?> (emphasis added).

In recent years, DGP has started to have many of its functionalities disabled, keeping only a history
of data from research groups on its website for a consultation. It is possible though to use a param-
eterized query tool® to find research groups, being the way to allow users to monitor other research
groups’ activities. There is no other way to foster interaction with peers. In a public report, CNPq affirms
that DGP was

defined as an inventory of active scientific and technological research groups in the
country. Today, the DGP, despite some problems it has been passing through, continues
to configure itself as an instrument for information sharing and exchange, allowing,
accurately and quickly, to identify and locate expertise and their current occupation,
in addition to recent production, such as the source of information for both scientific
societies and the various instances of the political and administrative organization of the
country, allowing the analysis of the state-of-the-art of Brazilian Science and Technology
and helping to preserve the memory of the national scientific and technological activity?’
(CNPg, 2020, p. 17, emphasis added).

24. In the original: “visam impulsionar a criacdo do conhecimento e o processo de inovagao resultantes
do intercdmbio de informacbes e, sobretudo, da juncdo de competéncias de grupos que unem esforcos na
busca de metas comuns, podendo ou ndo haver compartilhamento de instalacées. Nao confundir com redes
sociais de pesquisa que nao sdo o alvo do DGP. Estas visam suprir a necessidade de um ambiente proprio e
especializado em uma determinada drea do conhecimento, com possibilidades de discussées, networking,
compras de insumos, divulgacao e comercializacao dos resultados de pesquisas e inovagoes”.

25. Available at: <https:/bit.ly/38jgb1u>. Accessed on: Mar. 22, 2022.
26. Available at: <https://bit.ly/37yushA>. Accessed on: June 1, 2021.

27. In the original: “é definido como "inventdrio dos grupos de pesquisa cientifica e tecnologica em atividade
no Pais'. Hoje, 0 DGP, ndo obstante alguns problemas porque tem passado, continua se configurando como
instrumento para o intercdmbio e a troca de informacées, permitindo, com preciséo e rapidez, identificar
e localizar expertises e sua ocupacao atual, além da producéo recente, como fonte de informacao tanto
para sociedades cientificas como as vdrias instancias de organizagdo politico-administrativa do pais,
permitindo a analise do estado da Ciéncia e Tecnologia brasileiras e ajudando a preservacao da memaria
da atividade cientifico-tecnoldgica nacional” .
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Knowledge sharing

Concerning knowledge sharing, the Lattes Platform, especially the CV-Lattes sub-platform, has
since its inception adopted an open interface, in which users fill in relevant information about their
scientific and academic activities. If, on the one hand, this reduces the costs of development and
maintenance of the platform (and perhaps allows the insertion of idiosyncratic information), the lack
of standardization and the total autonomy of the insertion of information hinder the recovery of this
information. The exchange of knowledge is also affected by the absence of “a controlled vocabulary
or a hierarchical tree of terms” (Silva and Smit, 2009, p. 86).

Identity

Concerning identity formation, as in ASN, the Lattes Platform allows users to shape their profiles,
including a headline where scholars present their expertise and skills and they can present them-
selves; consequently, user identity is mostly conveyed through the profile. However, according to Silva
and Smit (2009), the complete autonomy for generating profiles by such a heterogeneous group of
users, more or less versed in communication and information tools, leads to a very large dispersion
of profiles. Both CV-Lattes and DGP are user-generated contents (UGC) with low standardization
(pre-determined categories for metadata).

CV-Lattes and DGP provide indicators of researchers’ scientific and technical production, but
they are simple indicators that seem to contribute little to the formation of a user’s “reputation and
trust as elements that shape academic personae” (Manca, 2017, p. 3), even if there are displays
of research results and impacts (CV-Lattes proposes publication metrics based on Web of Science,

Scopus and Scielo and JCR impact factor for indexed journals).
4.3.2 Techno-cultural layer

User/usage and content

As far as the techno-cultural level is concerned, CNPq implements features to spur users’ con-
nectivity based on the stimuli to join all sub platforms. For instance, having updated information in
CV-Lattes is a precondition for accessing public funding and scientific research. CV-Lattes" homepage
provides an outlet that allows users to monitor other scholars’ activities (main researches, publica-
tions, filiation etc.).

Manca (2017, p. 3) presents the technology of a platform as “services that help encode activities
into a computational architecture that steers user behavior”. In this sense, CV-Lattes users have the
option of including its ORCID ID through an application programming interface (API). Although the
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Lattes Platform created its identification number many years before, the inclusion of ORCID ID indicates
its consolidation in the Brazilian scientific community and its increase in popularity as presented in
figure 4. Bello and Galindo-Rueda (2020) demonstrated how ORCID ID has taken the lead? as the
most pervasive standard for the unique and digital identification of researchers in the world. Also,
concerning technology, more specifically the interface, CV-Lattes users can register information in seven
modules: General data, Education, Performance, Projects, Production, Education, and Popularization
of S&T and Events. Each of these modules also opens up other different categories, for example, the
production module unfolds into bibliographic, technical, and artistic/cultural production.

This user-generated content (UGC) is also related to what Manca (2017) calls “content”: stan-
dards of content and delivery of products. There are three levels of user autonomy when filling fields
in the platform: with full autonomy, partial autonomy, or without autonomy. As most fields have
total or partial autonomy, the system “allows the filling of fields to be carried out at the mercy of
the perception that feeder users have of its operation or of the objectives pursued when filling out
the Lattes Platform” (Silva and Smit, 2009, p. 85). This opening allowed by the interface leads to
a lower economic cost, but to greater difficulty in standardizing and retrieving information in the
system, as previously mentioned in section 4.3.1.

Technological components and open innovation mechanisms

Technological components present in the Lattes Platform, despite marginal improvements, main-
tain the main architecture used when it was developed: XML (extendable markup language) and
three sets of information sources: i) operational bases; i) warehouse bases; and iii) web information
repositories. The operational bases are structured (relational) bases resulting from transactions with the
different users of the Platform. Warehouse bases include both text bases generated from operational
bases (for indexing and searching) such as the data marts produced for the different information
units and their domains (Pacheco, 2003;%° Pacheco and Kern, 2001; 2003).

In section 4.1, it was argued that the Lattes Platform’s maintainers allow third parties to recom-
bine data aiming at generating new products and services. Not only did the open innovation mecha-
nism result in open source software such as ScriptLattes (Mena-Chalco and Cesar Junior, 2009) and
e-Lattes (Sampaio, 2018), but also in new technologies filed at INPI (table 3).

28. "The ‘Open Researcher and Contributor Identifier’ (ORCID), promoted by the namesake international
non-profit organization, appears to have become the prevailing global standard as it is the most diffused
type of identifier used by scientific authors worldwide (more than 60 percent)” (Bello and Galindo-Rueda,
2020, p. 29).

29. Available at: <https://bit.ly/3LoUeU7>. Accessed on: Mar. 26, 2022.
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4.3.3 Socio-economic layer

Ownership and governance

The Lattes Platform is a non-profit scientific digital platform belonging to CNPq. The gov-
ernance component is mostly managed through the Terms of Service — ToS (Termo de Adesdo e
de Condicbes de Uso), which was defined after 2004. The term stipulates that, in what regards
CV-Lattes, CNPq collects and stores users’ personal information for supporting policy making and
evaluation, sharing data with third parties except for personal data.

CNPq, through CV-Lattes, collects and stores curricular information from users, nec-
essary to fulfil its institutional mission: To promote and foster the country’s scientific
and technological development and contribute to the formulation of national S&T
policies. Such information is used to assess the competence of candidates to obtain
scholarships and grants; in the selection of consultants, committee members, and
advisory groups; in supporting the evaluation of Brazilian research and graduate
studies, and in the construction of other databases that support the drafting of indi-
cators and studies of interest to ST&I (...). All curricular information sent to CNPq
may be made available for internal access or displayed on the Agency's internal
network. They may also be disclosed to the external public, through the Internet
or other means, except for the following information regarding user’s identification
data, by which CNPq undertakes not to publicly disclose it: a) residential address;
b) home telephone; ¢) affiliation; d) year of birth; e) CPF; f) gender; g) colour or
race; h) identity; i) passport and j) e-mail addresses.*%3!

30. In the original: “O CNPg, através do Sistema de Curriculos Lattes, coleta e armazena informagdes
curriculares dos usudrios, necessarias ao cumprimento de sua missao institucional: Promover e fomentar
o desenvolvimento cientifico e tecnoldgico do pais e contribuir na formulacao das politicas nacionais de
C&T. Tais informagdes séo utilizadas na avaliacdo da competéncia de candidatos a obtencdo de bolsas e
auxilios; na selecao de consultores, de membros de comités e de grupos de assessoramento; no subsidio a
avaliacdo da pesquisa e da pds-graduacao brasileiras e na constru¢ao de outras bases de dados que sub-
sidiam a elaboracao de indicadores e estudos de interesse da CT&l. (...) Todas as informacoes curriculares
enviadas ao CNPq poderao ser por este disponibilizadas para acesso interno ou exibidas na rede interna da
Agéncia. Poderdo também ser divulgadas para o publico externo, através da Internet ou de outros meios,
exceto as sequintes informacoes relativas aos dados de identificacdo do usuario, pelas quais o CNPq se
compromete a sua nao divulgacao publica: a) endereco residencial; b) telefone residencial; ¢) filiagdo, d)
ano de nascimento; e) CPF, f) sexo, g) cor ou raca, h) identidade; i) passaporte e j) enderecos eletronicos” .

31. Available at: <https://bit.ly/38jgb Tu>. Accessed on: Mar. 22, 2022.
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Lattes’ Terms and Conditions seem to be partially following the Brazilian General Personal
Data Protection Law?? (Brasil, 2018), which states that the processing of personal data can be
carried out by the public administration for the processing and shared use of data necessary for
the execution of public policies and by research institutes to carry out studies, ensuring, whenever
possible, the anonymization of personal data.** However, as Lattes’ data “may also be disclosed to
the external public, through the Internet or other means”, how can data holders avoid improper use
of their data? According to LGPD, the holder has the right to easily access the information about
the processing of their data, which must be made available in a clear, adequate, and ostensible way
about, for example, the specific purpose of the data processing and responsibilities of the agents
who will carry out that processing.* This information is not available at Lattes’ ToS.

In addition, the Lattes Platform does not comply with a recently published Bill that provides
principles, rules, and instruments for Digital Government (Brasil, 2021a), which states that e-gov
platforms must have transparency and control tools for the processing of personal data that are
clear and easily accessible and that allow the citizens to exercise their privacy right.

Business model and market scope

The business model is based on public funding, as the Lattes Platform offers free-of-charge
services and there are no other supplementary services. Even if the Platform was freely licensed
to other countries in the scope of ScienTl Network in the early 2000s and most recently CNPq's
Information Technology Master Plan (Plano Diretor de Tl) the expansion of its use by other countries
was plotted in a SWOT Matrix*> as an opportunity (CNPQ, 2014a). There is no public evidence
demonstrating that CNPq has a well-developed strategy to internationalize the artifact, as in its
most recent Strategic Plan there is no mention about the Lattes Platform at all (CNPQ, 2014b).
lts market scope is national.

Economic effects

The value generation dynamic takes place in the platform’s interaction with its user community
and third parties, that is, with its ecosystem. The mechanism that defines the generation of value
through this interaction is network effects. Network effects are characterized by the increase in
the value perceived by the user as new users join the network/platform in question. These effects

32. Lei Geral de Protecao de Dados (LGPD).

33. Law No. 13,709/2018, Article 7, items Ill and IV.

34. Law No. 13,709/2018, Article 9.

35. SWOT stands for Strengths, Weaknesses, Opportunities, and Threats.
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occur both directly and indirectly. In the case of the CV-Lattes, the direct network effect occurs
when scholars understand that the entire research community uses the Lattes portfolio as a stan-
dard to register their scientific and academic activities. This effect is based on the very essence of
the research community: by sharing values, norms, and practices, the community spreads certain
conventions over time. Following these conventions creates value for network participants as they
are shared by all other members. While there were few researchers with their CV registered on
the Lattes Platform, this practice did not seem to have been institutionalized by the community;
today, with over six million résumés registered (figure 4), there has been a “naturalization” of the
Lattes Platform as the unquestionable mechanism of the individual research portfolio. In other
words, as the number of subscribers to the platform grew, the greater the importance that new
members gave to this practice.

The network effect is also present indirectly. As more researchers use the platform to register
their portfolios, it becomes more important for S&T institutions to use the Lattes Platform as the
source of information about researchers for granting scholarships, offering jobs etc. The same is
true for researchers: the more institutions requesting the CV-Lattes, the greater the value associated
with having an up-to-date profile.

While the Lattes Platform has been successful in leveraging network effects, the same cannot
be said about feedback effects. The success of machine learning techniques over the last decade
has enabled a new way to improve products and services. Services offered via ML-based systems
collect user data and digital traces of their use and enhance the service itself based on these inputs.
According to Mayer-Schonberger and Ramge (2018, p. 127), “it feels strangely alchemistic: turn-
ing a by-product of usage into the raw material of improvement, like converting lead into gold”.
Feedback effects are at the heart of a new generation of science platforms, as we can see from
the following excerpt, taken from the ResearchGate ToS.*

The Service also provides you with functionalities that support your scientific work,
your professional life, and your development. To be as helpful as possible, the
Service takes information about you as a Member, your Member Submissions, and
your activity on the Service into account in emerging content and providing other
aspects of the Service. This way we can make recommendations for connections,
content, and features that may be useful to you. Keeping your profile information

36. Available at: <https://bit.ly/3MhC5ro>. Accessed on: June 1, 2021.
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accurate and up-to-date helps us to make these recommendations more accurate
and relevant.

The improvement of services based on feedback effects appears as a new dynamic of digital
innovation: the transformation of the service occurring almost automatically and at increasingly
lower costs as the pool of captured data grows pari passu with the increase of the user base
(Mayer-Schénberger and Ramge, 2018). Although the Lattes Platform can make use of user data
internally, it does not mobilize this data to improve its service.

Infrastructure

Regarding the infrastructural role played by the Lattes Platform, according to Glnther et al.
(2020, p. 111), “Brazilian graduate programmes make use of CV-Lattes to mediate their bureaucratic
processes. It is an information flow channel that enables social relations, as it organizes bureaucracy,
standardizes information, and fosters a collaborative scientific network that uses its information
in an operational and strategic way.” According to Ramos et al. (2017), the Lattes platform is a
strategic tool for the formulation of public policies; in addition, the CV-Lattes component is used
as an evaluation criterion by “institutions such as Capes and other research bodies; selection of
students and candidates for scholarships and grants; evaluation of courses in Postgraduate; selection
of faculty in selection processes; monitoring of national scientific and technological production,
among other attributions of the kind. Finally, to Silveira (2020) “a scientist in the country who does
not have his or her vitae in it practically does not exist for peers and funding agencies”.

Two current examples demonstrate how the Lattes Platform has become the standard for
the country’s S&T agencies. For instance, the CNPQ Call 05/2021 — which provides granting for
Senior Researchers — requires candidates to have their résumés registered in the Lattes Platform
and they must be updated until the deadline for proposal submission. The public notice released
by FAPESP, another S&T funding agency, establishes a calendar for submissions of proposals from
Research, Innovation, and Dissemination Centres and declares that “CV-Lattes [of the proponents]
must be up to date” (Fapesp, 2021a).

The above evidence strengthens the idea of the criticality of the Lattes Platform in the Brazilian
S&T system, a trait of infrastructure platforms. Another way to capture its criticality is through the
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public’s interests, concerns, or intentions on the Lattes Platform over time, using “Google Trends”
tools,?” which provides data on Google Search usage.*®

In Google Trends the results are returned on a scale ranging from 0 to 100, with 100 repre-
senting the highest proportion for the terms queried and zero the lowest. In a search for the terms
“Plataforma Lattes” across Brazil month by month from January 2004 to August 2021, Trends
assign the highest value (100) to the month with the highest volume (i.e., November 2010 as
depicted in figure 4). All other months are then represented as a fraction of that maximum.

FIGURE 4
Interest over time (Jan. 2004-Aug. 2021)
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Source: Google Trends. Available at: <https://bit.ly/3v2wek6>.
Obs.: 1. Search String: Plataforma Lattes; ResearchGate and ORCID.

2. Parameters used for the search were: i) selected region: Brazil; b) time frame: Jan. 2004 to Jan. 2021. Scores

are based on the absolute search volume for each term separately, relative to the number of searches received
by Google for each term separately.

The above process also applies to queries that contain other terms, which is the case in figure
4. S0, as seen in that figure, “ResearchGate” and “ORCID" are in a query separately, therefore, 100

37. For the limitations to the use of Google Trends, see Jun, Yoo, and Choi (2018).

38. "Google Trends is useful to promptly detect a certain phenomenon and is, therefore, an excellent moni-
toring tool” (Jun, Yoo and Choi, 2018, p. 71). It aggregates data that can be useful in shedding light on
Google Search usage as a proxy for the public's interests, concerns, or intentions about a specific theme. It

has been used to analyse many variables in a wide range of areas, including IT, communications, medicine,
health, business, and economics (Jun, Yoo and Choi, 2018).
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is assigned to that highest month for each one of them respectively (i.e., April 2018 and August
2020) and then all results across those terms are proportional to those points. Consequently,
in interpreting results, we bear in mind that we can make evaluations about the rate of change
and comparisons among the same term; however, we are not able to assess the total number of
searches for any term, nor compare them directly as they were in a query separately. The idea is
to show their usage tendency.

From figure 4, we can notice that in search engine tendency, Plataforma Lattes is decreasing
with time starting from 2010. It is also interesting to note that other players like ResearchGate
and ORCID have gained more popularity over time in Brazil.

Another typical trait of infrastructures is their invisibility, or the “visibility upon breakdown”
(Star, 1999). Since they become essential utilities for social actors” activities, they blend into their
daily lives and are only perceived when they fail to deliver their critical services. This has been the
case with the recent Lattes “blackout” (Rocha, 2021) and in July-August 2021 we can notice a
relative increase of Plataforma Lattes in Google search.

4.3.4 Path dependent dynamics

The lock-in concept applies especially in the context of technologies that generate positive
network effects. ICTs, for example, are more valuable the more people use them. This externality
puts pressure on the system towards non-coordinated standardization among several competing
technologies. Another element that reinforces the lock-in is switching costs: in the emblematic
case of the Qwerty keyboard (David, 1985), typists needed to invest in alternative typing training if
they were looking to switch to machines with other designs. The lock-in concept cannot be directly
translated into the case of the Lattes Platform, given its public character, as it did not compete
directly with other technologies to be established as the main artifact. It was defined by CNPq as
the standard and gradually accepted by the two main groups that use it: researchers and scientific
and research institutes. However, the analogy is valid for thinking about the future of the Platform.

The Lattes Platform is a digital system composed of its controller (CNPq) and two groups of
users, who benefit from network effects as presented before. Directly, the more researchers have a
CV-Lattes, the more it establishes itself as the de facto standard in the national scientific portfolio,
increasing the value for the researcher who has it. Indirectly, for scientific and research institutes,
the more researchers registered, the more it makes sense to use it as a source of information for
the most diverse processes, from the formation of talent banks to the granting of scholarships and
financing. Also indirectly, the more scientific and research institutes use the Platform, the greater
the value for the researcher who owns it.
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The switching cost, in its turn, is related to the potential of multihoming, that is, the develop-
ment or consumption of products/services on more than one platform. In the case of Plataforma
Lattes, there is currently no platform that is a perfect substitute for its services. Thus, at the moment,
multihoming is possible not because of the cost, but because of the lack of reasonable alternatives.

The two elements that guarantee users’ lock-in into the Lattes Platform are under transfor-
mation. The platformization of science advances with the establishment of new digital platforms
dedicated to different phases of scientific activity. Academia.edu, ResearchGate, and Orcid already
have millions of users in the whole world and are more and more searched for in Brazil (figure 4);
it seems reasonable to assume that shortly the possibility of multihoming will be real and Lattes
Platform users will be able to migrate to these new intermediaries.

Once an eventual migration process starts, negative network effects come into play. Assuming
that a large number of researchers started to adopt another platform, or that scientific and research
institutes with weight in the national S&T system turn to other solutions, a dynamic of negative
network effects would be set in motion. For instance, recently, Fundacao de Amparo a Pesquisa
de Sao Paulo (Fapesp) declared that ORCID ID will be mandatory for all researchers and it is going
to be used to monitor their scientific production and research results (Fapesp adotara..., 2021).
Fewer scientific and research institutes requesting the CV-Lattes would discourage researchers from
owning/updating their registration. The negative spiral could, in theory, occur at an accelerated
speed. The user ecosystem built over two decades could be lost.

5 FINAL COMMENTS

The Lattes Platform is crucial for the S&T community in Brazil. Its importance goes beyond
vitae showcases of Brazilian scholars, as we have exemplified through the multilevel analysis
synthesized in table 4 and through the many studies that used its data to provide a big picture of
the Brazilian National Innovation System.
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TABLE 4
Multilevel analysis of Lattes Platform

Ownership Governmental
Managed through the “Terms and Conditions”, which stipulate that
the company collects and stores personal information from users to
Governance

be used for supporting policy making and evaluation, sharing data
with third parties except for personal data

Business model Public funding

Socio-economic

Market scope
Economic effect

Infrastructure

National
Network effect

Criticality and invisibility

Path dependence

. Lock-in effect
dynamics

Technological Protocols; operational bases; warehouse bases;

components and web information repositories
Based on the stimuli to join the platform, mainly because having
updated information is a precondition for accessing public funding
User/usage o
and scientific research
Techno-cultural
UGC (user-generated content) with low standardization
Content

(pre-determined categories for metadata)

Open innovation

mechanism Open data

Networking compo-

Absent
nents

Based on the free access to scholars’ curricula vitae (e.g., DOI for
publication) and Research Groups' information; search mechanism
based solely on research name

Networked-scholar Knowledge sharing

User identity is conveyed through the profile and there are indirect rep-

I dentity utation indexes (e.g, productivity grants, citations, impact factor etc.)

Source: Manca (2017).
Authors’ elaboration.

Lattes is also a relevant source of information for policy decision-making based on pieces of
evidence as argued; however, despite its originality and criticality, it seems that CNPq was not able
to keep pace with the technological development of the new generation of platforms, such as the
inclusion of advanced machine-learning algorithms to generate feedback effects and dashboards
of analyses that could be automated, integrating data about talent, capabilities, and opportunities
to enable real-time strategic decision-making. It seems that the Lattes Platform is trapped in a
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less dynamic and less promising technological trajectory and with constant budgetary constraints
it will hardly be able to escape from the trap. Below, we comment on both the path dependence
and the budgetary constraint effects and finally, we bring some points to reflect on the crossroads
that lie in the future path of the Lattes Platform envisioning three possible scenarios.

5.1 Path dependence

The Lattes Platform maintains its infrastructural characteristic in the Brazilian context due to
its criticality. However, launching only the open data strategy hindered the platform, for example,
from providing research IDs (already occupied by ORCID), communication functionalities (taken
over by ASN such as ResearchGate or even more conventional social network as LinkedIn), or
even new useful functions within the restricted e-portfolio proposal. The Lattes Platform fulfilled
its function of providing information about scholars and the scientific communities to the govern-
ment and S&T institutions. It became a critical platform for all Brazilian scholars, who registered
and showcased their e-portfolios. Its success, however, could be the reason for its stagnation
(lock-in!). Lattes was an early adopter of a new generation of technologies and organizational
models but it was not prepared for the digital transformation that has accelerated since the 2010s,
with the explosion of big data, the use of algorithms to order this same data, and the formation
of collaborative platform ecosystems.

5.2 Budgetary constraints

The Lattes Platform’s business model is based on public funding as it offers free-of-charge
services. After it was launched, there were drastic budget reductions — the average expected budget
for 2000-2003 was BRL 4.29 million and for 2017-2019, it was five times less — and this reduc-
tion tendency was worsened from 2016, probably as a result of the approval of the Constitutional
Amendment (95A), capping public spending for 20 years. There is no public evidence demonstrating
that CNPq has a well-developed strategy to maintain and upgrade the Lattes Platform, as in its
most recent Strategic Plan there is no mention about the platform at all.

In 2019, in a conference to celebrate the Lattes Platform’s 20™ anniversary, the then CNPq
President mentioned that:

There is a series of improvements happening (...). The serious thing to mention
about Lattes [Platform] and Carlos Chagas Platform (...) is that we need to refor-
mulate both of them. The decision we took at the beginning of this year is that in
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2019 we are going to invest in Carlos Chagas Platform because it is more urgent
(...) and the expectation, and | am afraid to make forecasts as the crystal ball can
be a little cloudy, but the expectation until mid-2020 is that we will make these
overall [changes] of Carlos Chagas and then we will start to do the same process
for Lattes [Platform]. Of course, marginal changes will still happen® (Azevedo,
2019, 1h45).

Indeed, his crystal ball was cloudy. No extra budget was allocated for the Lattes Platform;
rather, it was reduced. The National Strategy of Innovation published in 2020 by the Presidential
Office (Brasil, 2020) and approved in 2021 (Brasil, 202 1b) allocated BRL 485,000 for implement-
ing a new platform substituting Carlos Chagas Platform® for 2021. There are no mentions of the
Lattes Platform in that plan.

5.3 Crossroads

Overcoming the budgetary constraints and dealing with technological modernization to escape
path dependence are the challenges facing the Lattes Platform directly. These two obstacles stand in
the way of the platform and need to be overcome so that it redefines its new trajectory in the reality
of the infrastructuralization of platforms. As it is currently a critical infrastructure, the Lattes Platform
would have to be updated to stop relying solely on its enforcement power and, let's say, win over users
(scholars and S&T agencies) for the service it provides. We do not believe that this necessarily implies
transforming the Lattes Platform into an ASN; rather it needs to be updated and incorporate new tools
that allow, for example, feedback mechanisms for users (complying with LGPD, not for surveillance
purposes). There are studies on Lattes Platform usability concerned with the aspects of user performance
and satisfaction which show that system inconsistencies affect users’ experiences (Ramos et al., 2017);
also, Google Trends data presented show that more and more ASN are being searched in Brazil.

39. In the original: "ha uma série de aprimoramentos que estao acontecendo (...). A coisa séria de se
falar sobre Lattes e Carlos Chagas (...) é que precisamos renovar as duas. A decisdo que a gente tomou
no inicio desse ano foi de que, nesse ano, nés vamos investir na Carlos Chagas porque ela é mais urgente
(...) e a expectativa, e eu morro de medo de fazer essas previsoes porque a bola de cristal pode estar
meio nebulosa, mas a expectativa é que até o meio do ano que vem a gente vai fazer todo esse overall,
ndo é da Carlos Chagas e ai a gente vai comecar a fazer o mesmo tipo de coisa com o Lattes. Claro, as
mudancas incrementais vao continuar acontecendo” .

40. Available at: <https://bit.ly/3KrbfvP>. Accessed on: June 1, 2021.
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What the Lattes Platform seems to confirm is that we are witnessing a historic moment in which
public infrastructures fragment and are complemented or supplanted by private infrastructures (Plantin
etal., 2018; Plantin, Lagoze and Edwards, 2018). Van Dijck (2020) highlights how private intermediary
platforms push upwards to occupy sectoral platforms, and downwards, to occupy the space of flows
in the infrastructural layers of platforms. Due to this pattern of expansion, one might consider Dai,
Shin and Smith (2018, p. 23) warning:

at the present stage, online platforms mainly target different stages of the scientific
process, e.g. providing services for data analysis, publishing, or evaluation. As tech-
nologies, standards and protocols develop an integrated online platform that provides
services across the whole scientific process (...) or integrates various other platform
services (...) can be envisioned. This raises important policy questions related to the
ownership, control, and access to such platforms.

On other occasions, private platforms feed on data produced on public platforms, which leads
the author to consider that civil-democratic principles are being disrespected.*! Taken together, the
evidence presented leads us to question whether the Lattes Platform is on an irreversible trajectory
of obsolescence or whether there will be a space for it in the future configuration of digital platforms
for science.

5.4 Possible scenarios?

Although it is reasonable to celebrate the Lattes Platform as a Brazilian heritage for science
and technology, the combination of the lock-in effect and the budget cuts for its maintenance and
modernization jeopardize the Platform. From that, we envision three possible scenarios.

In the first one, without adequate investment for its modernization and inclusion of new
functionalities, users would start to overcome the lock-in through migration to other new platforms
with better services offer. Little by little, the platform would lose relevance and wither away.

In another negative scenario, even with inadequate investments, CNPq would be able to main-
tain the mandatory use of the Lattes Platform. However, given the predictable low cost for users
of having more than one platform, multihoming would be established: this way, users would use

41."|s the incorporation of data flows generated in public sectors (e.g. schools, hospitals) permitted when
they can be connected to data flows outside the public realm?” (van Dijck, 2020, p. 16). The same reasoning
would apply to the GaaP practices presented in this article for the Lattes Platform.
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Lattes due to its enforcement and would adopt other platforms for their value/convenience. In this
scenario, the Lattes Platform would become a sort of “zombie": dead for users and live for CNPq.

Finally, in a more positive scenario, with adequate budget and investments, Lattes Platform would
be modernized and would start to attract all groups towards its ecosystem for the value it delivers.
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