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What is
Open Science?

“Open Science in the digital era 
is transparent and accessible 
knowledge that is shared and 
developed through collaborative 
networks” 

(Vicente-Saez and Martinez-Fuentes, 
2018)
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What is
Open Science?

New digital technologies and 
tools, together with new open 
physical and digital 
infrastructures have disrupted 
how science is performed in the 
digital era 
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First 
open 
scientific 
paradigm

Key enablers: printing technology 
and physical infrastructures

Openness founded on reason and the 
sharing of scientific knowledge
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Second 
open 
scientific 
paradigm

Key enablers: digital technologies 
and open physical infrastructures

How is this second scientific paradigm 
articulated by researchers within the 
institution of open science and 
implemented in its main public 
infrastructure in the digital era? 
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This doctoral dissertation is aimed at a philosophical, sociological, 
and economic conceptualization of the normative structure of open 
science in the digital era, as well as revelling its impact on the 
established governance of research and innovation at universities.

Aim

Photo: Eeva Suorlahti. CC BY Lost in the wood(s) book (Kääriäinen and Tervinen, 2017)



Vicente-Saez, R., Martinez-Fuentes, C., 2018. Open Science now: 
A systematic literature review for an integrated definition. Journal 
of Business Research 88, 428–436.

Vicente-Saez, R., Gustafsson, R., Van den Brande, L., 2020. The 
dawn of an open exploration era: Emergent principles and 
practices of open science and innovation of university research 
teams in a digital world. Technological Forecasting and Social 
Change 156.

Vicente-Saez, R., Gustafsson, R., Martinez-Fuentes, C., 2021. 
Opening up science for a sustainable world: An expansive 
normative structure of open science in the digital era. Science and 
Public Policy.

Articles

http://doi.org/10.1016/j.jbusres.2017.12.043
http://doi.org/10.1016/j.techfore.2020.120037
http://doi.org/10.1093/scipol/scab049


Article 1
Contents lists available at ScienceDirect

Journal of Business Research

journal homepage: www.elsevier.com/locate/jbusres

Open Science now: A systematic literature review for an integrated
definition
Ruben Vicente-Saez⁎, Clara Martinez-Fuentes
University of Valencia, Faculty of Economics, Department of Business Administration, Avinguda dels Tarongers, s/n, 46022 València, Spain

A R T I C L E I N F O

Keywords:
Open science
Definition
Open access
Open innovation
Responsible research and innovation
Research and innovation management

A B S T R A C T

Open Science is a disruptive phenomenon that is emerging around the world and especially in Europe. Open
Science brings about socio-cultural and technological change, based on openness and connectivity, on how
research is designed, performed, captured, and assessed. Several studies show that there is a lack of awareness
about what Open Science is, mainly due to the fact that there is no formal definition of Open Science. The
purpose of this paper is to build a rigorous, integrated, and up-to-date definition of the Open Science phe-
nomenon through a systematic literature review. The resulting definition “Open Science is transparent and
accessible knowledge that is shared and developed through collaborative networks” helps the scientific com-
munity, the business world, political actors, and citizens to have a common and clear understanding about what
Open Science is, and stimulates an open debate about the social, economic, and human added value of this
phenomenon.

1. Introduction

Open Science is a disruptive phenomenon that is emerging around
the world and especially in Europe. Open Science brings about socio-
cultural and technological change, based on openness and connectivity,
on how research is designed, performed, captured, and assessed. Open
data tools, open access platforms, open peer review methods, or public
engagement activities are irreversible trends, that are impacting all
scientific actors and have the potential to accelerate the research cycle.

Intergovernmental organisations across the world such as the
European Commission, the European Parliament, the European
Council, the Organisation for Economic Cooperation and Development
(OECD), the United Nations, and the World Bank recognize the im-
portance of Open Science to address the big societal challenges that
humanity faces in the 21st century, such as climate change, public
health emergencies, sustainable food production, efficient energy, or
smart transport, among others.

But does the scientific community, the business world, political
actors, and citizens have a common and clear understanding about
what Open Science is? Several studies show that there is a lack of
awareness among these stakeholders (European Commission, 2015b,
2015c), mainly due to the fact that “there is no formal definition of
Open Science” (Arabito & Pitrelli, 2015; European Commission, 2015b;
Kraker, Leony, Reinhardt, & Beham, 2011; OECD, 2015).

The purpose of this paper is to build a rigorous, integrated, and up-

to-date definition of the Open Science phenomenon. Through a sys-
temic literature review, the concept of Open Science is identified,
conceptualised, and defined.

The article is structured hereinafter as follows. The theoretical fra-
mework is presented in Section 2. The methodology of the study is
described in Section 3. The obtained results of the research carried out,
the discussion of the findings and their implications, are presented in
Section 4. Section 5 presents the conclusions, limitations, and future
research horizons.

2. Theoretical framework

Open Science is an emerging field of research. Accordingly, a clear
and comprehensive theoretical framework does not exist yet in aca-
demia.

The theoretical framework of this article is obtained, therefore, from
the filtering process of studies carried out during the systematic lit-
erature review. Based on the analysis of a final database of 75 studies,
67 articles from reference journals of IsI Web of Science – Core
Collection and Scopus, and 8 official publications from
Intergovernmental organisations' databases (called henceforward
International databases), all of which were published from 1985 (first
detected study) to 2016 (last detected study). The research team con-
cludes that Open Science is conceptualised as:
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Article 1 comprehensively 
explores the second open 
scientific paradigm’s 
distinctive philosophical 
foundations and schools of 
thought 



Article 1

Purpose: to develop a rigorous, integrated, and up-to-date 
definition of the open science phenomenon in the digital era. 

Method: systematic literature review (Booth et al., 2012; Grant 
and Booth, 2009).

Data: final database of 75 studies (67 articles from reference 
journals and 8 focused reports from intergovernmental 
institutions).



Article 1

Key findings:

• Open science in the digital era is transparent and accessible 
knowledge that is shared and developed through collaborative 
networks. 

• The openness of the institution of open science in the digital 
era follows two dynamics: openness in the sharing of 
knowledge and openness in the production of knowledge.

• The new openness of the institution of open science is inspired 
by the Mertonian norms of CUDOS, and not the values of 
openness in innovation. 



Article 2 analyses the 
evolution and impact of the 
second open scientific 
paradigm in universities.
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open science and innovation of university research teams in a digital world
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A B S T R A C T

Principles and practices of open science at universities are evolving. Increasing use and application of digital
technologies and platforms in research and innovation are pushing universities to take up and develop new
visions and principles for how research and innovation are performed. These open science policies and practices
(i.e. open data sharing, open access publishing, open repositories, open physical labs, participatory design, and
transdisciplinary research platforms) are expanding the ethos of science and innovation at universities. These
new principles and practices of open science at universities are also triggering novel open innovation practices
by university research teams. Open science and innovation practices hold great potential for accelerating the
learning and creation of new knowledge, speeding up the research and innovation process for finding solutions
for grand societal challenges, and nurturing the growth of highly innovative and entrepreneurial people. The
purpose of this study was to identify emergent principles, practices, and underlying mechanisms of open science
and innovation developed and encountered by research teams at universities. The results of this study provide
directions for how to advance openness in science at universities and illustrate how openness in innovation is
being remodelled by open science practices. Based on our findings, we propose an open exploration policy and a
governance model of open science and innovation at universities in the digital world, which aspire to create
increased societal value.

1. Introduction

The concept of open science is spurring new visions, principles, and
practices for how research and innovation are performed at uni-
versities. Open science, based on recent synthesis of research on its
usage and application, aspires for “transparent and accessible knowl-
edge that is shared and developed through collaborative networks”
(Vicente–Saez and Martinez–Fuentes, 2018). Advances in digital and
communication technologies and development of various types of di-
gital platforms are nurturing new open science policies and practices in
universities, such as open data sharing (Murray-Rust, 2008), open ac-
cess publishing (Cribb and Sari, 2010), and participatory design. These
novel open science practices have developed in tandem with novel
organising forms of conducting and sharing research through open re-
positories, open physical labs, and transdisciplinary research platforms.
Together, these novel practices and organising forms are expanding the
ethos of science at universities. However, there are currently no

comprehensive empirical studies on the underlying principles and
practices that university research teams have developed and are using
to adopt open science in response to new policies and the new digital
technologies available, nor does an analysis of the factors inhibiting and
enabling open science exist.

The purpose of this study was to identify emergent principles,
practices, and underlying mechanisms of open science and innovation
developed and encountered by research teams at universities. We stu-
died novel practices of open science and innovation at Aalto University
in Finland. We studied 15 research teams to understand what principles
and practices the teams use to engage in open science, what promoting
and preventing factors influence adoption of open science practices,
and what practices they use to transform open science outcomes into
open innovation outcomes.

The results of this study provide clarity on emergent principles and
practices of open science at the universities in a digital world. Firstly,
we distinguish between open sharing and inviting practices and identify
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Article 2

Purpose: to identify the emergent principles, practices, and 
underlying mechanisms of open science and innovation 
developed and encountered by research teams at universities. 

Method: qualitative empirical research (Gephart, 2004) using a 
grounded theory methodological qualitative empirical research 
study (Gephart, 2004) using a grounded theory methodological 
approach (Glaser and Strauss, 1967; Corbin and Strauss, 1990; 
Corbin and Strauss, 2008).

Data: 15 research teams from the disciplines of science, 
business, and arts and design.



Article 2

Key findings:

• Principles of open science in the digital era: transparency and 
accessibility of science outputs and authorization and 
participation in science production.

• Types of open science practices: open sharing practices and 
open inviting practices.

• Promoting and preventing factors affecting adoption of open 
science practices. 

• Novel practices of open innovation. 



Article 3 explores the 
transformation of the 
institution of open science 
in the digital era
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Article 3

Purpose: to understand how existing and recently adopted open 
science practices and the underlying principles and attitudes of 
research teams support the advancement of knowledge and the 
development of actions, solutions, and technologies for 
sustainable development.

Method: qualitative empirical research study (Gephart
2004; Edmondson and McManus 2007; Bansal et al. 2018) using 
thematic coding and analysis (Fereday and Muir-Cochrane 
2006; King and Brooks 2018a) with a hybrid process of inductive 
and deductive analysis.

Data: 23 research teams from the disciplines of science, 
engineering, art, design, architecture, electrical engineering, and 
chemical engineering. business, and arts and design.



Figure 1. An expansive 
normative structure of open 
science in the digital era in 
sustainability

Key findings

Article 3



Key findings
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Theoretical
implications
For research on open science

Table 1. A change of paradigm in 
the institution of open science in 
the digital era



Table 1. A change of paradigm in 
the institution of open science in 
the digital era

Theoretical
implications



Table 1. A change of paradigm in 
the institution of open science in 
the digital era

Theoretical
implications



Practical
Implications 

Figure 2. Open exploration: an 
expansive model of university 
research and innovation in the digital 
era in sustainability

For university leaders and 
science and innovation 
policymakers



Creating the university of the digital era

Fostering a European Open Science Area

Advancing worldwide scientific cooperation among the 
Member States of the United Nations

The future of open science
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Open science in the digital era is the 
next scientific movement humanity 

has for achieving peaceful, free, 
equal, and diverse societies, for 
enhancing a sustainable world

Photo: Eeva Suorlahti. 
CC BY Lost in the wood(s) book
(Kääriäinen and Tervinen, 2017)


