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Preface

Collaborative Networks (CNs) play a key role in the ongoing process of digital
transformation in industry and services. Although the CN area is relatively young, its
history is longer than two decades, as is also reflected in the series of PRO-VE con-
ferences. A number of major milestones can be identified through these decades in the
CN’s “revolution.” The theme of the conference this year recognizes this fact and
focuses on launching new ideas for its latest milestone.

As we look back in time, the first generation of the CN area was developed around
the concept of extended enterprises and virtual enterprises. The focus of this first
generation was to achieve the right design for these kinds of networks, to identify its
constitutive elements, and to promote organized collaboration. The second generation
of the CN area focused on better application of the ICT concepts and technologies to
complement developments of its first generation. Furthermore, the idea of the breeding
environment rose as the natural key concept to support different life cycle stages of the
collaborative networks. The third generation of the CN area focused on supporting the
inter- and trans-CN collaboration and networks co-creation. We can summarize these
earlier milestones of the CN area as follows:

• Collaborative Networks 1.0 – primarily addressing the operation and management
of goal-oriented networks, including the supply chains, extended enterprises, virtual
enterprises, and virtual organizations.

• Collaborative Networks 2.0 – primarily addressing and supporting the complete life
cycle of CN breeding environments, including the business and social ecosystems,
industry clusters, industrial districts, and professional virtual communities.

• Collaborative Networks 3.0 – primarily addressing the interplay among multiple
CNs, including those of the inter- and trans-value system networks, and co-creation
networks.

However, the dynamic world of collaborative networks continue to evolve and need
to be formalized in order to face new emerging aspects, e.g., to properly deal with the
exponential increase in availability of both data and intelligence, the continuous
increase in digitalization, and the better positioning of the role of humans in highly
collaborative, dynamic, and resilient networks, among others. Research and develop-
ment on CN is now beginning to address its fourth milestone, namely the Collaborative
Networks 4.0, for which some of its main distinctive features include addressing:
hybridization in CN structure, where network entities constitute organizations, people,
intelligent systems, and machines; formation of distributed cognitive systems; collab-
orative decision making among humans and intelligent autonomous systems; managing
big data; mass collaboration; and collaborative creativity. These raise a large number of
new challenges for the CN area, specifically related to the rights and liabilities, mon-
etization, accountability, ethics, trust, coping with risks and disruptions, as well as the
need for the creation of new collaboration culture and business models for collaborative



value creation. These topics, among others, are challenges being tackled by the fourth
generation of the CN area and constitute the contents of this proceedings book.

We would also like to further note, that this year, the PRO-VE conference took place
under extraordinary circumstances. Although the conference was planned and orga-
nized to be held in its regular format, as in all previous editions, in Valencia, Spain,
during September 2020, the world’s dynamics changed from the beginning of the year,
and the uncertainty increased dramatically throughout the year, due to the COVID-19
pandemic. Therefore, the conference could only be held in virtual format, while this
proceedings book was prepared with the same quality requirements as in previous
years.

In fact, the situation created by this pandemic further reveals the timeliness of the
conference motto, reaching its full sense worldwide. Today more than ever, everyone
realizes the need to network and boost collaboration between varied partners, including
governments, non-profit organizations, enterprises, professionals, and public citizens,
across many sectors such as health, logistics, manufacturing, food, agriculture, and
news media, while facilitating their work under tight restrictions and characteristics,
such as speed, resilience, flexibility, quality, reliability, and trustworthiness.

Most approaches that have been applied so far, as well as the solutions which are
adopted to mitigate the impact of the COVID-19 pandemic around the world, have
already been addressed in the past PRO-VE conference series. Considering this crisis,
we conclude that the performed research and developed applications in the CN area
have been fundamental for facing these complicated times. Nevertheless, we also
realize that there are many new challenges emerging and in need of innovative
contributions.

PRO-VE 2020 addresses diverse viewpoints on timely CN 4.0 challenges. The
conference provides a forum for sharing experiences, discussing trends, and identifying
opportunities, thus introducing innovative solutions for the new generation of collab-
orative networks in the era of digital transformation. Understanding, modeling, and
proposing solution approaches to these challenges require contributions from multiple
and diverse areas and disciplines, including: computer science, manufacturing, indus-
trial, electrical and computing engineering, social sciences, organization science, and
technologies, among others, which are well tuned to both the interdisciplinary nature
of the research and development on CN 4.0, as well as the spirit of the PRO-VE
working conferences.

PRO-VE 2020 was the 21st event in this series of successful conferences, including:
PRO-VE 1999 (Porto, Portugal), PRO-VE 2000 (Florianopolis, Brazil), PRO-VE 2002
(Sesimbra, Portugal), PRO-VE 2003 (Lugano, Switzerland), PRO-VE 2004 (Toulouse,
France), PRO-VE 2005 (Valencia, Spain), PRO-VE 2006 (Helsinki, Finland), PROVE
2007 (Guimarães, Portugal), PRO-VE 2008 (Poznan, Poland), PRO-VE 2009
(Thessaloniki, Greece), PRO-VE 2010 (St. Etienne, France), PRO-VE 2011 (São Paulo,
Brazil), PRO-VE 2012 (Bournemouth, UK), PRO-VE 2013 (Dresden, Germany),
PROVE 2014 (Amsterdam, The Netherlands), PRO-VE 2015 (Albi, France), PRO-VE
2016 (Porto, Portugal), PRO-VE 2017 (Vicenza, Italy), PRO-VE 2018 (Cardiff, UK),
and PRO-VE 2019 (Torino, Italy).

This proceedings book includes selected papers from the PRO-VE 2020 conference.
It provides a comprehensive overview of major challenges that are being currently
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addressed, and specifically recent advances in various domains related to the collab-
orative networks and their applications. There is therefore a strong focus on the fol-
lowing areas related to the selected main theme for the 2020 conference:

• Collaborative models, platforms, and systems for digital transformation
• Business ecosystems and collaboration in Industry 4.0
• Hybridization of collaboration – organizations, people, machines, and systems
• Big data analytics and intelligence
• Collaborative cyber-physical systems
• Distributed cognitive systems
• Risk, performance, and disruptions in collaborative networked systems
• Semantic data/service discovery, retrieval, and composition, in a collaborative

networked world
• Ethics, trust, culture of collaboration, and sustainability in CNs
• Value creation, collaboration monetization, and social impact of collaborative

networks
• Intelligent platforms supporting collaborative systems
• Collective intelligence and collaboration in advanced/emerging applications
• Collaborative manufacturing and factories of the future, e-health and care, food and

agribusiness, and crisis/disaster management

We are thankful to all the authors from academia, research, and industry, for their
contributions. We hope this collection of papers represents a valuable tool for those
interested in research advances and emerging applications in collaborative networks,
and in identifying future open challenges for research and development in this area. We
very much appreciate the dedication, and the time and effort spent by the members
of the PRO-VE International Program Committee who supported us with the selection
of articles for this conference and provided valuable and constructive comments to help
authors with improving the quality of their papers.

November 2020 Luis M. Camarinha-Matos
Hamideh Afsarmanesh

Angel Ortiz
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