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Abstract

Collaborative circular production can flourish if associated with community networks and
ecosystems that share designs, produce upcycled goods, or distribute secondary raw materials
through real-life makerspaces or online platforms. Collaborative production in urban areas, in
conjunction with the maker movement, is a cultural trend valuing citizens' ability to become
prosumers (creators as well as consumers of things). Despite its vast potential, collaborative
production is still in its infancy in terms of digital infrastructure and makerspaces availability in
cities. In this research paper, the main socio-ethical collaborative tools for stakeholders’ and
community engagement are those of mainstream social media/networks, i.e. Facebook, Twitter,
LinkedIn, YouTube channel; as well as social recommender systems. Makerspaces and maker
incubators could empower the maker communities to become entrepreneurs for the commercial
launch of circular products/services. Circular endeavours may be fueled by makers movement,
smart contracts and blockchain technologies. Social recommender systems have recently
attracted research interest. Socio-ethical tools can personalise the e-commerce experience for
users based on personalised interests. Besides, recommender systems rely on the trust of users;
thus, social trust can be built on users' characteristics in a social network on a real-world dataset.
Both the social media and the recommender systems should take into account the legal
framework, the business context, and the possible financing opportunities of community
engagement. Authors, under their capacity as research team members of Pop Machina Horizon
2020 project, introduced challenges of circular urban regeneration technologies, according to
Pop-Machina vision. Besides, the study stressed out the main sustainability activities that may
impact the success of the project, framing the paths of outcomes' dissemination, awareness-
raising, and communication activities. This study consists an introductory guide of proposed
methodologies for stimulating the creation and for managing the engagement of maker
communities and their stakeholders in a circular ecosystem (e.g. makers within their
makerspace, urban planners, and local business communities). To conclude, social media and
recommender systems can act as fundamental pillars of a proposed online awareness strategy
to provide ever-growing volumes of information, upscaling the dissemination and the
communication among communities of users, as well as the greatest possible outreach of the
circular collaborative production.

Keywords: collaborative production, social trust, circular economy, dissemination of
outcomes, socio-ethical aspects.

1. INTRODUCTION

Currently, there is an imperative need to investigate the relationships developed between
social trust and collaborative production. Indeed, people may be discouraged from taking
entrepreneurial action because of the difficulties in accessing legal protections efficiently.
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However, generalised faith in strangers can exert positive moderating effects on the direct
relationship between constitutional protections and entrepreneurship (Kim and Li, 2014).
Under this entrepreneurial environment, socio-ethical tools can personalise the e-shopping
experience for users based on personalised interests. Besides, recommender systems rely
on the trust of users; thus, social trust can be built on users' characteristics in a social
network on a real-world dataset (Davoudi and Chatterjee, 2018). Both the social media and
the recommender systems should take into account the legal framework, the business
context, and the possible financing opportunities that may exist at the time and place of
establishment. Recommender systems are based on social trust relationships. However,
social recommender systems have only recently attracted research attention. Social
relationships between users, especially trust relationships, can facilitate the design of social
recommender systems. Such systems are based on the idea that users linked by a social
network tend to share similar interests (Chen et al.,, 2013). Existing recommender
approaches based on social trust relationships do not fully utilise such links and thus have
low prediction accuracy or slow convergence speed. It was literature-proven that this
research approach has both significantly higher prediction accuracy and convergence speed
than traditional collaborative filtering technology and state-of-the-art trust-based
recommendation approach (Chen et al., 2013). In this context, it can be stressed out that
new technologies, such as blockchain, have the potential to transform the financial services
industry, institutional functions, business operations, and other areas such as education
(Franzoni et al., 2019).

This paper is an introductory guide on ways of community engagement and ecosystems
building related to a Horizon 2020 European Grant project (2019-23) under the name Pop-
Machina “Circular collaborative production a Community Approach”. Authors’ research is
still in progress and will be open to public access on January 2021, as Pop Machina
Deliverable D.3.2. Authors, under their capacity as research team members of Pop Machina
introduced the challenges of circular urban regeneration technologies, according to Pop-Machina
vision. In this study authors proposed methodologies for stimulating the creation and for
managing the engagement of the ecosystem of maker communities and their stakeholders
(e.g. makers within their makerspace, urban planners, and local business communities).

These methodologies have been structured upon specific Key Performance Indicators and
Target Values which have been framed at Circular makerspaces and cities, EU Circular
Economy Action Plan, Urban Agenda for the EU, and the Habitat 1ll New Urban Agenda.
The main drivers and barriers of the proposed methodology have also been determined.
The primary research orientation is the linkage and the adaptation of such methods to a
social context of mainly vulnerable social groups, by offering them such motivations to
participate at local, commercial, and marketable endeavours under the principles of circular
urban regeneration. Circular attempts of particular interest may be fueled by Factories of the
Future (FoF) technologies, smart contracts, and blockchain technologies, potentially in a
joint venture (e.g. spin-off or start-up company) with interested parties.

2. METHODS

2.1 Circular urban regeneration

From a literature viewpoint, it is noteworthy that circular economy (CE) supports a wide
spectrum of activities and, subsequently, abiding legislative framework, including a) CE of



products and b) CE of processes, having distinct routes of implementation, abiding
legislation, and strategic developmental planning. CE of products is primarily determined by
handling products like plastics, food waste, critical raw materials, construction and
demolition, biomass and biobased products, in promoting the circular innovation. Besides,
CE of processes is primarily determined by different materials and energy cycling flows and
is a matter of a three-level deployment: inter-enterprise circulation, regional circulation, and
social circulation (Kyriakopoulos et al., 2019).

Complementary to EU's CE are the initiatives and guidelines regarding urban regeneration,
among which the Urban Aquis is detrimental, calling for urban development strategies "to
be developed, that create a balance between economic competitiveness, social cohesion
and ecological sustainability and that contribute to economic growth, competitiveness,
innovation and creation of jobs, as well as to environmental sustainability and a reduction
of ecologic risks" (Urban Aquis, 2005). The link between CE and social economy is
collaborative production. EC set forward its agenda on the collaborative economy and
addressed the issue of production schemes that are beyond the traditional regulatory
channels while simultaneously recognising their untapped capacity to contribute to growth,
now seeking to transform them to collaborative circular production schemes. Legal
challenges related to collaborative production are labour standards and rights, consumer
protection, taxation, liability, quality of services and user safety. When combined with CE,
these issues are added to the following: legal barriers for the commercialisation of circular
products, reverse logistics, food safety, property rights, Intellectual Property. Two integrated
approaches of developing CE and collaborative circular production schemes are that of the
hierarchical analytical process (AHP) (Aravossis et al., 2019) and life cycle assessment
(LCA) (Kapsalis et al., 2019).

Circular urban regeneration can also be related to proprietary assets, which can be
considered a holistic indicator of sustainable, inclusive, safe, resilient cities. Under the
Agenda 2030 for Sustainable Development, the UNESCO Recommendations on Historic
Urban Landscape (HUL) has been valued as a dynamic and evolving system that changes
over time to meet social needs by managing resources in a sustainable way (Fabbricatti and
Biancamano, 2019). The confining factors of urban development are the state of
abandonment and decay, as well as the lack of investments of often emigrated skills. In
response to these destructors, the circular economy model can be applied to the HUL to
maximise the value of settlements, activating social, economic and environmental synergies.
The current research orientation is the investigation of the complex nature of HUL and the
definition of "circular regeneration” according to the recreation of physical, environmental,
social, economic systems (Fabbricatti and Biancamano, 2019).

Circular regeneration processes are driven to progress towards sustainable and inclusive
cities and urban governance, while widening the decision-making arena, promoting virtuous
circular dynamics based on knowledge transfer, strategic decision making and stakeholders’
engagement. In this study, the main social stakeholders who are involved in the proposed
urban circular regeneration, as well as the abiding circular endeavours and developed
synergies are depicted at the following Figure 1.
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Figure 1. The profile of collaborative circular production. Source: Authors’ own study.

Particularly, makerspaces and maker incubators can empower the maker communities to
become entrepreneurs, for the commercial launch of circular products/services. Besides,
maker hub spaces and infrastructure, other stakeholders are the investors and end-users
(SME Chambers, SMEs, Industrial Unions, social enterprises, practitioners, citizens).

Moreover, circular endeavours can be fueled by the aforementioned FoF and blockchain
technologies. Specifically, FoF technologies are oriented to assist community cooperation,
knowledge sharing, data collection and analysis, while blockchain is a database (also called
ledger) documenting all transactions ever been executed on it (Menne, 2019). Blockchain
technology is at the foundation of all cryptocurrencies but has found wide application in the
more traditional financial industry. It also introduced new applications such as smart
contracts (Di Pierro, 2017) and utility tokens among open innovation communities. The
blockchain technology is fairly new, and so are the legal issues relating to its use and
operation. Although its future applications seem limitless, the legal implications of its use are
now starting to fall under the loop in many legislations and the EU. Important legal issues to
be tackled in the immediate future regarding the operation of blockchain ledgers include:
recognising the blockchain registries, settling issues of territoriality and applicable tax law,
ensuring the enforceability of smart contracts, overseeing regulatory compliance with
pertinent existing legislation (e.g. data protection regulation, money laundering legislation)
and issues of liability (Pop-Machina, D.2.4., Part 1, 2020).

Furthermore, based on the aforementioned Figure 1, the clustering and synergies with other
projects and initiatives involve the interaction, networking and creation of synergies with
other networks, associations and relevant EU initiatives (e.g. from the nature-based
solutions, resource efficiency, smart cities fields, etc.) to be established from the very early
stages of the projections' implementation. The anticipated clustering and synergies will
provide researchers with the opportunity to benefit from others' experience and knowledge
and maximise the impact of their own communication activities by leveraging multiplier and
network effects. A feasible tool of upgrading accumulated knowledge and theory into action
is the aforestated open innovation community ecosystem for circular makers.

2.2 Features of the Pop-Machina project

Pop-Machina 821479 is an H2020 European Grant project (2019-23) partially funded by the
European Union, under the H2020-SC5-3-2018 call on Circular collaborative production a
Community Approach (Pop-Machina 2019). The project substantially supports the Urban



Agenda for the EU in most of its priority themes, including circular economy, jobs and skills
in the local economy, energy transition, sustainable use of land and nature-based solutions,
as well as digital transition. At the Pop-Machina project, and in association with the research
objectives of this study, the adopted methodologies aim to illustrate how to approach,
stimulate and facilitate the engagement of makers within their makerspace, urban planners
and local business communities to build circular maker ecosystems within cities. Pop-
Machina's targeted offerings (makerspaces, maker academy, accelerator) aim to pave the
way and empower the maker communities to become entrepreneurs, setting up new circular
endeavours for the commercial launch of their products and services. These endeavours
will emphasise activities needed for the roll-out of them (endeavours) after the project's
completion, taking into account the legal framework, the business context and the possible
financing opportunities that may exist at the time and place of establishment (Pop-Machina,
D.2.4., Part 1, 2020). The integration of the life cycle assessment can be built-up on concrete
cases, while elaborating evidence-based policy recommendations and guidelines,
developing an integration guide that can be used as a baseline in assessing the impacts of
circular collaborative production (Pop-Machina, 2019).

The scope of this study is to provide methodologies for stimulating the creation and
managing the engagement within maker communities and stakeholders of the ecosystem.
Pop-Machina is engaging stakeholders (local government, citizens, NGOs, investors,
chambers of commerce) as well as potential start-ups (SMEs or existing social enterprises)
who wish to capture the full value of their concept and to accelerate an idea-to-product cycle.
Under the Pop-Machina implementation, the main critical aspects of consideration are the
following (Pop-Machina, 2019):

Who forms the stakeholders' ecosystem per pilot city?

Are there best practices in each ecosystem?

Can “lead users” be identified among the stakeholders?

What can be the drivers for the engagement of circular makers?

What will be the impact of Behavioural incentivisation and tokenisation through a
digital platform?

Besides, the Pop-Machina outcomes and valuation to be thoroughly analysed at Pop
Machina D.3.2.,2021, are the following (Pop-Machina, 2019):

e Addressing the issue of circular economy throughout the entire production lifecycle,
to promote the remodelling of materials of high priority, and to activate ground-
breaking measures (such as tokenisation), to increase innovation and sustainability
of the resulting circular processes.

e Proposing practical tools from stakeholders on incentivisation methods, challenges,
drivers and barriers of collaborative circular production.

e Promoting capacity-development initiatives to empower and strengthen the skills and
abilities of vulnerable groups, i.e. women and girls, children and youth, older persons
and persons with disabilities, and local communities.

3. RESULTS AND DISCUSSION

In structuring the collaborative circular production, it is significant to determine those social
and trust relationships developed between users, which facilitate the design of social
recommender systems. Such systems are built up when users are linked in a social network
and tend to share similar interests. Existing recommender approaches based on social trust
relationships are currently underdeveloped and sustain low prediction accuracy or slow
convergence speed. Socio-ethical considerations are proven powerful tools for e-commerce



companies that personalise the shopping experience for users based on user interests and
interactions (Phukseng and Sodsee, 2017). A realistic recommender system relies on the
trust of users; thus, there is an imperative need to address the problem of social trust
modelling where trust values are shaped based on users' characteristics in a social network
on the real-world dataset (Davoudi and Chatterjee, 2018). Valuation of user similarity and
recommendation systems can be described and analysed in the light of the relationship
between ability tracking and citizens' social trust in the context of low-income social groups,
as potential circular users (Li et al., 2018).

It is further noteworthy that slow-tracked social groups have a significantly lower level of
social trust, comprised of interpersonal trust and confidence in public institutions, relative to
their fast-tracked social groups. Besides, there is an imperative need to investigate why
social trust and collaborative production are not commonly straightforward. Indeed, people
may be discouraged from taking entrepreneurial action because of the difficulties in
accessing legal protections efficiently (Li et al., 2018). Regarding the Pop-Machina D.3.2.,
2021 the applied methodologies are used to evaluate the answers on building ecosystems
and community engagement. These methodologies rely on the European Digital Social
Innovation Index (EDSII) methodology that is based on steps detailed in the JRC/OECD
Handbook on constructing composite indicators (EDSII, 2019). EDSI indexes are grouped
alongside other related indicators into the following six themes: 1) Skills, 2) Infrastructure,
3) Funding, 4) Diversity and Inclusion, 5) Collaboration and 6) Civil Society. Given the open
and multidisciplinary nature of DSI, collaboration (both online and offline) is a key success
factor. DSI operability is better functioning when a diverse group of people with different
background (such as technology, social challenges and provision of public services) work
together. Explicitly outward-looking technologies powered and driven by collaboration are at
the heart of DSI ecosystem. Collaboration and sharing of knowledge and best practice
between policymakers, practitioners, investors and other stakeholders is enabling peer
learning and supports the sustainable growth of Digital Social innovation for Europe
(DSI4EU). The theme of collaboration applies specifically to Pop Machina's vision, including
(Pop-Machina, D.2.4., Part 1, 2020):

e Events where people can meet to network and discuss DSI.

e Events relevant to DSI are important for those interested and involved in the field

(and related fields) to share knowledge, network and collaborate.

e Online collaboration (As DSI is technology-based and open, online collaboration is
common, including for software development on platforms such as GitHub).
Government collaboration with civil society.

Government collaboration with tech sector.

Civil society collaboration with tech sector.

Engagement with DSI (An active community of people talking about DSI can help
foster informal sharing of knowledge, collaboration, and uptake by potential users).

Collaborative circular production can flourish if associated with community networks and
ecosystems that share designs, produce upcycled goods, or distribute secondary raw materials
through real-life makerspaces or online platforms. Collaborative production in urban areas, in
conjunction with the maker movement, is a cultural trend valuing citizens' ability to become
prosumers (creators as well as consumers of things). Despite its extensive potential,
collaborative production is still in its infancy in terms of digital infrastructure and makerspaces
availability in cities. The main actions to reach the Pop-Machina targets include the
development of organic, demand-driven and sustainable maker networks; Dedicated policy
discussion activities; and exploitation management, along with the dissemination,



awareness-raising, and communication activities. Particularly, the dissemination of the
outcomes of the Pop-Machina project, includes (Pop-Machina, 2019):

Media information and academic publications
“Warm-up” events

Workshops

Presentation days

Social Media

Promotional video

External events and conferences.

POP-Machina will create an online collaboration platform to facilitate communication and
transactions among implicated stakeholders. Thus, it is imperative to focus on the recent
European Regulation on platform-to-business relations which puts in place a harmonised
framework for minimum transparency and redress rights (Regulation EU 2019/1150) as well
as the Digital Single Market Strategy for Europe (Report EU COM 2015). Online platforms
are closely related to the aforementioned blockchain technology and (utility) tokenisation as
an alternative paying method. European legislation on the subject is rather new, but several
legal challenges have emerged: recognising the blockchain registries, settling issues of
territoriality and applicable law, ensuring the enforceability of smart contracts, overseeing
regulatory compliance with pertinent existing tax legislation (e.g. data protection regulation,
money laundering legislation) and issues of liability (Pop-Machina, D.2.4., Part 1, 2020).

4. Conclusions

Based on the aforementioned, the moderating role of generalised social trust can be
stressed because of its normative influences on business creation. However, generalised
faith in strangers exerts positive moderating effects on the direct relationship between legal
protections and entrepreneurship. In this context, new technologies, such as blockchain,
have the potential to transform the financial services industry, institutional functions,
business operations, and other areas such as education (Franzoni et al., 2019). The
research upon social trust for recommendation systems can unveil how entrepreneurs cope
with uncertain business conditions; and what is the role of the state in the promotion of social
or generalised trust (Herreros and Criado, 2008). The state can play a decisive role in the
creation of social trust as a third-party enforcer of private agreements since the effects of
the state on social trust are unevenly distributed among majoritarian and minoritarian social
groups (Herreros and Criado, 2008). Besides, the trust of socio-ethical background is
determined by social media systems, and it should be focused on exploiting multi-sourced
information (including social networks, item contents and user feedbacks) to predict the
ratings of users to items, to enlighten the development of recommender systems in social
media, and to make recommendations (Wu et al., 2016). Conclusively, the preliminary
research outcomes of this introductory study proved that collaborative digital platforms and
social media could sustain circular production. Future research can focus in a deeper
understanding of the spatial and social engagement methods for establishing circular
collaborative production in urban areas, as well as in adopting the proper dissemination
routes to optimise the sharing benefits among all stakeholders involved at the Pop-Machina
project.
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