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Abstract 
D3.2 outlines how digital social innovation (DSI) and open governance structures can create shared 
value for the makers movement, when used for community engagement. Following an extensive 
literature review and secondary feedback, this report discusses theories and methodologies of 
ecosystem building for the engagement of makers, end-users and stakeholders in the online and 
offline DIY activities of circular collaboration. This report encompasses indicative innovative 
governance models and community structures that could be employed by circular maker 
communities. Based on this roadmap, local maker champions may drive the maker movement 
forwards sharing the circular vision. It addresses the ‘lead users’, the helix framework and open 
innovation ambassadors concepts, as well as the innovations diffusion and collaborative leadership 
theories. Finally, the stakeholder engagement methods incorporate behavioural incentivisation 
aspects, as well as digitally-enabled measures. For ease of reference, the progress of Istanbul pilot city 
is presented, as a case study of engagement mainly to offline activities. The cited methodologies on 
how to approach, stimulate and facilitate stakeholder engagement, help to build circular maker 
ecosystems within cities.  
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Executive summary 

Effective leadership needs visionary influencers, talented and creative ideators, promoters, and con-
nectors of people and ideas. Therefore, this report identifies methodologies for attracting active stake-
holders (hereby named ‘sensors’) and maker champions, in an open knowledge co-creation platform. 
People are used as sensors for real-time mapping and monitoring through subjective observations 
(Resch, 2013). These methods can drive the maker movement forwards, operationalising the 
crowdsourcing of circular ideas. Moreover, the lead users are initiated in the basics of digital transition 
technologies to inspire new entrants in the segmented open innovation of circular collaborative pro-
duction. The framework tools of behavioural incentivisation, nudging, gamification, and tokenisation, 
through Digital Social Innovation (DSI) tools, are examined.  

The municipalities are the key and credible actors to foster and popularise reuse, repair, sharing, 
and circular innovations. Municipalities can identify and engage stakeholders, building a circular open 
collaboration ecosystem. Task 3.2 (in the future mentioned as T3.2) of Pop-Machina H2020 project, 
aspires to set an engagement roadmap to the collaborative transition to circular ecosystem activities. 
This task aspires to develop an open innovation model of stakeholders’ engagement for other cities. 
D3.2 sets the conceptual basis to assess the scalable engagement progress, measured by the evolving 
aggregated data on reported numbers of lead users, makers and sensors, engaged in the project’s 
activities.  

This report presents the logic methodologies of approaching, stimulating, and facilitating stake-
holder engagement. Makers are inspired and attracted to join both offline and online activities in 
circular maker ecosystems within six countries and seven pilot cities (Leuven, Istanbul, Kaunas, 
Piraeus, Santander, Thessaloniki, Venlo). The community engagement target values are based on the 
deployment plans of those cities, with different urban and cultural traits. This science-based concep-
tual engagement framework addresses - -as pilot case-study - the co-creation activities in Istanbul 
(already applied during the first 18 months, or scheduled).  

Based on a literature review and research analysis of Pop-Machina consortium partners΄ findings, the 
Deliverable 3.2 (in the future mentioned as D3.2) encompasses:  
- critical and comparative literature review on engagement and open innovation methodologies; 
- mapping of the available theories on lead users and innovation ambassadors that help build a shared 

circular vision, inspiring the communities’ ecosystems become a reality within cities; 
- stakeholders’ engagement methodologies of (a) makers within makerspace, (b) users and urban 

planners, (c) local business communities, through awareness campaigns, warm-up events, and 
training workshops, for stimulating the creation of maker communities;  

- theories about managing and scaling up ecosystems through the tools of open Digital Social 
Innovation (DSI), bottom-up, decentralised Applications (dApps) and Blockchain as a Service 
(BaaS) governance structures; 

- ways of engagement through behavioural and nudging outreach techniques for circular makers, 
developed through incentivisation research from Pop-Machina Task 3.3 and digitally‐enabled 
tokenisation tools developed at Pop-Machina WP4; 

- a co-creation community engagement plan, co-developed at D3.2, was applied by Istanbul as a pilot 
case study, with the support of Koc University (KU), Planet Turkey, and ISTAC. 
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The peer contributions are contained in 12 chapters. 
Chapter 2 addresses the research methods to be used, such as the Qualitative Comparative Analysis 

(QCA) and the grounded theory, as well as the PESTLE-SWOT analysis. The five PESTLE dimen-
sions (Political, Economic, Social, Technological, Legal, or Environmental) can drive the SWOT 
(Strengths, Weaknesses, Opportunities and Threats) analysis of transactional and managerial policies 
to create responsible ecosystems. The parameters for engagement to a collaborative marketplace are 
users’ disposable income, marketing, price and quality of products and services. Four more elements 
are crucial for the validity of such a QCA analysis: value-for-money orientation, the achievement of 
best available purchase, psychological strengthening, and price sensitivity. 

Chapter 3 presents a framework that cities can use to identify and engage with makers showcasing 
the personality traits that ‘maker champions’ should possess. The chapter refers to examples of suc-
cessful civic engagement in circularity and resource efficiency (e.g., in Antwerp). It highlights the 
importance of finding active actors (sensors) willing to share subjective observations, based on their 
level of interest and influence, being acceptable and inspiring for the local community. Further, it 
creates a ‘buzz’ around makerspaces to stimulate engagement. 

Chapter 4 contains a comparative literature review of studies and the principal methodologies on 
engagement. The Pop-Machina project complies with the Quintuple Helix theory (Carayannis et al., 
2012), the theories on collaborative leadership, open innovation ambassador, the lead user (Von 
Hippel, 1986), and innovations diffusion. Those theories support developing an innovation model to 
engage makers in a circular makers community, sharing know-how, knowledge, space and equipment. 
Chapter 5 presented a snapshot of the Pop-Machina makers’ ecosystem engagement plan, addressing 
critical elements (who, why, where, whom to target, what (key messages), when, how much, risks and 
benefits) of an engagement strategy such as targeting, channels, messages, and assessment, providing 
useful and replicable engagement practices. 

Chapter 6 showcased several exciting ways that local cities can use to tailor their social media com-
munication strategy, build trust and spread the message to people interested in joining and taking up 
an active role in the pilot cities activities. The chapter in a fully-fledged SMART [S(pecific) M(easur-
able) A(ttainable) R(elevant) and T(ime defined)] objectives specified the various means for cities to 
attract potential platform users, as well as ways of to breed engaged entrepreneurs and start-ups. This 
communication approach suggests ways to get their message across (e.g., appropriate messages, pro-
motional material, events, social media presence and others) 

Chapter 7 showcased how to tailor messages and activities using behavioural science and opera-
tionalise the EAST (Easy, Attractive, Social and Timely) Framework, which suggests easy, attractive, 
social and timely interventions as a means to change behaviour. It provides helpful tips that cities can 
put into practice to address behavioural barriers and stimulate participation.  

Chapter 8 identified that the features of a community innovation ecosystem are the system diffu-
sion, digitalisation and open collaboration. The Pop-Machina digital platform is composed of three 
main building blocks: The Social Collaboration Platform (SCP), the Open Knowledge Tool (OKT) and the 
Data Collection and Analytics Tool (DCAT). Blockchain technology assists user engagement through a 
token acquisition mechanism, smart contracts, STEM innovative methods and gamification practices 
that can involve even vulnerable groups in the Pop-Machina project. 

Chapter 9 includes the co-creation community engagement plan of Istanbul as a pilot case study, 
applied by Koc University (KU), Planet Turkey, and ISTAC. 

Chapter 10 Discussion presents the SWOT, PEST, Helix and value grid analysis aspects of Pop-
Machina, including well-designed practical engagement guidelines and results anticipated from 
creating a makers’ circular ecosystem. 

Chapter 11 qualitatively addresses the assigned KPIs 5 & 6 and other European Digital Social 
Innovation Indexes and methods to report collaboration subfactors and Pop-Machina project 
engagement.  
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Notably, COVID-19 pandemic delayed most Pop-Machina makerspace activities during the first 
18 months, affecting makers physical presence. The relevant limitations of this study are cited in 
Section 2.3. hereinbelow. Therefore, the engagement progress could not be addressed quantitatively, 
as planned, since the cities could not report on time the lead users and sensors’ baseline numbers.  

Each pilot city’s stakeholders and value chains are briefly cited, as predetermined at the proposal 
submission stage of Pop-Machina, further refined and analysed from primary findings in other 
deliverables (D2.1, D2.4, D2.5, D5.1). Besides, the engagement progress and results will be analysed 
in-depth at forthcoming WP5 deliverables.  
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1. Introduction 

The circular economy to scale-up requires concerted actions from innovators, and ideators to operate 
ahead of their time joining open innovation ecosystems (World Economic Forum, 2021).1 Moreover, 
given the economic recession, the EU open-to-all inclusion policy focuses on socially excluded non-
traditional groups (e.g., women, migrants, vulnerable populations). Pop-Machina project Task 3.2 
(abbreviated as T3.2) explores methodologies for stimulating multi-stakeholder engagement and 
managing bottom-up open governance ecosystems, combining online with offline practices of 
circular production and consumption. For this report, community engagement means engaging a 
strong user-base of makers, urban planners, and stakeholders (e.g., makers within makerspaces, local 
and remote businesses and civic communities).  

The proposed methodologies of ecosystem engagement encompass traditional physical warm-up 
activities with open governance and remote collaboration practices. The grassroots civic empower-
ment seems more useful for the makers’ movement to flourish; therefore, the Pop-Machina project 
engagement approach embraces the bottom-up, decentralised governance systems (Pavlopoulou, 
2020b). 

This report presents available methodologies on approaching, stimulating, and facilitating stake-
holder engagement. Pop-Machina aims to build circular maker ecosystems within six countries and 
seven pilot cities (Leuven, Istanbul, Kaunas, Piraeus, Santander, Thessaloniki and Venlo) with 
different urban and cultural traits. The science-based theoretical engagement framework is tested and 
voluntarily applied in Chapter 9, as a pilot case by Istanbul Metropolitan Municipality (IMM) with 
the support of its Pop-Machina technical partners, KU, Planet Turkey and ISTAC. 

T3.2 investigates how the open innovation community structures could be employed in an engage-
ment framework of circular collaborative production. The local maker champions have to build a 
shared circular vision to drive the communities to become makers and sensors forwards. The current 
theoretical tools of people as sensors (Resch, 2013)2, ‘lead users’3 (based on the extended concept of 
Von Hippel) and other ‘ambassadors’ and innovation diffusion theories are mapped. With regards to 
engagement through crowdsourcing techniques, Resch (2013) distinguishes the similar theories of 
‘People as Sensors’ (people contributing subjective observations), ‘Collective Sensing’ (analysing 
aggregated anonymised data coming from collective networks) and ‘Citizen Science’ (exploiting and 
elevating expertise of citizens and their personal, local experiences).  

To facilitate stakeholder engagement, D3.2 focuses on methodologies that incorporate behavioural 
nudging and incentivisation concepts (based on the results of Pop-Machina Task 3.3, discussed herein 
in Sections 7.1-7.2). Pop-Machina gradually develops a suite of tools that harness ICT and digital 
technologies to support collaborative production, share knowledge, materials and resources, and 
validate circular products and services, through data collection, aggregation, analysis and visualisation. 
Blockchain technology enables an array of digital measures, such as tokenisation tools (developed 
under the frame of Pop-Machina WP4, also discussed herein in Section 8.3). Maker communities and 

 
1  World Economic Forum. White Paper (5.1.2021) Circular trailblazers: Scale-ups leading the way towards a more circular economy. 

Retrieved at: https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-
economy [last accessed 7.1.2021]. 

2  People are used as sensors for real-time mapping and monitoring through their subjective observations (Resch, 2013. p. 404). 
3  Lead users are users who present strong needs that will become general in a marketplace months or years in the future. Since lead 

users are familiar with conditions which lie in the future, they can serve as a need-forecasting laboratory for marketing research. 
Moreover, since lead users often attempt to fill the needs they experience, they can provide new product concept and design data 
(Von Hippel, 1986). 

https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-economy
https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-economy
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urban authorities could employ those tools to co-design, implement, monitor, assess, and optimise 
circular solutions that support their cities’ urban metabolism while also benefiting their local economy 
and society. 

Pop-Machina project plans to train circular makers in digital gamification and tokenisation 
practices. When the digital collaboration platform is operable (in November 2022), users will be 
enabled to use and exchange digital tokens, named POPs, as a reward and online alternative currency. 
Every item in the Pop-Machina marketplace (MKP) has a value, and the displayed items will be sold 
in fiat money or cryptocurrency and POP tokens. The cost of products/services/materials will be 
shown in both a fiat currency (e.g., Euros) or cryptocurrency form (supported by Stellar) (Terzi et al., 
2021b), and in POP tokens (supported by EOSIO) (Terzi et al., 2021b, pp.13). POPs could 
correspond to hourly labour rates cost of materials or services. Tokenisation and incentivisation 
methods are extensively addressed at Pop-Machina D4.3 (Terzi et al., 2021b) and briefly in Section 8.3 
here below. 

Further, makers engaged at the Pop-Machina platform will learn how to use blockchain technology 
and the elected pilot blockchain platforms (Stellar and EOSIO) as pioneer decentralised permission 
ledger and online tokenisation, gamification and certification tools. Moreover, multi-signature smart 
contracts and decentralised applications (dApps) are to be used to build the needed trust in 
transparency among users. Hence, Digital Social Innovation (DSI) target values are of particular 
interest and focus in this report.  

D3.2 elaborates on methodologies building circular makers collaboration ecosystems within cities. 
Further, Pop-Machina’s targeted offerings (makerspaces, the Maker Academy, and Accelerator) aim 
to pave the way and empower the maker communities to become entrepreneurs, setting up new 
enterprises for the commercial launch of circular products/services. These endeavours are fuelled by 
Factories of the Future (FoF), Digital Social Innovation (DSI), and blockchain technologies, poten-
tially in a joint venture (e.g., spin-off or start-up company), taking into account the legal framework, 
the business context, and possible financing opportunities.  

Αlthough it may sound odd and ambitious, the Pop-Machina project main objective is to replicate 
Factories of the Future (FoF) using 3D (three-Dimensional) printing and industrial-grade 
collaborative platforms in the makerspaces for circular production. In reality, Factories of the Future 
(FoF) and Industry 4.0 platforms offer multiple functionalities: shared know-how, equipment and 
workplace, upscaling production with safe and healthy working practices (especially during 
COVID-19 lockdowns), with increased flexibility, augmented reality and collaboration capacity in 
manufacturing, improved satisfaction and productivity of makers (more at Pavlopoulou, 2020b).  

Circular economy start-ups may later evolve as trailblazers4, that scale-up and change market con-
ditions, influencing public policy actions. Innovation ecosystems consist of the needed platforms to 
tell their story and share their mission to having a disruptive economic and societal impact with their 
innovative circular solutions. Through the Pop-Machina collaboration platform, makers are 
empowered to engage with potential partners, collaborators, investors and customers.  

To conclude, Pop-Machina D3.2 aims to serve as the introductory and explanatory guide of digital 
social innovation, open governance collaboration, and engagement concepts. With clear guidance, 
proper customisations and training, the technical experts (involved in this study), trust that 
ecosystems built through this pilot project can revolutionise collaborative ecosystems of circular 
makers production. 

 
4  World Economic Forum. White Paper (5.1.2021) Circular trailblazers: Scale-ups leading the way towards a more circular economy. 

Retrieved at: https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-
economy [last accessed 15.1.2021]. 

https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-economy
https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-economy


 

 

18 

1.1 Background of D3.2 task 
According to the Pop-Machina H2020 Grant Agreement 821479, D3.2 contributes to identifying 
available methodologies for measuring how to engage, create and empower local maker communities. 
Collaborative production can have a robust social outcome: it can enhance circularity and contribute 
to jobs and inclusive community resilience (involving vulnerable communities and migrants). Pop-
Machina municipalities with the local partners’ support, organise open and inclusive local maker fairs 
(and supporting events) in each case area and mobilise people under the circular economy and 
democratised manufacturing banner. 

Tools to support community integration and governance are behavioural economics and tokenisation to 

boost engagement and Digital Social Innovation. Communities work towards defining their local challenges 

and goals, aligning them with circular collaborative production to solve real problems and to exploit real, 

sustainable opportunities. Consortium Partners undertook to address per pilot city, at least one remodelled 

building to accommodate open makerspaces; engage over 80 users & sensors; identify over 40 maker cham-

pions; over 50 training beneficiaries; over ten viable start-up circular businesses (or 1-2 per pilot city); over 200 

per pilot responses on questionnaires and influence over 7000 potential users. Pilot cities are gradually boosting 

stakeholders’ interest, sharing the circular vision, and collecting interactive practical proposals on incentivisa-

tion methods, challenges, drivers, and collaborative circular production barriers.  

1.2 Scope and objectives of D3.2 
The scope of D3.2 is to provide the theoretical methodologies and technical enablers for stimulating 
engagement in circular collaborative ecosystems. Pop-Machina aims to apply the circular economy’s 
principles in urban planning, utilising abandoned (or new) buildings as makerspaces by maker 
communities and stakeholders.  

D3.2 outlines and interrelates the Pop-Machina findings on WP2, based on D2.1, D2.3., D2.4, D2.5 
and D2.2 on market research findings, as well as WP8 deliverables D8.1, D8.2., D8.3.  

Notably, D2.1 Task Leader (KU Leuven) delivered an analysis of the makers’ partnerships phenom-
enon of networking as an essential feature for urban analysis (Metta & Bachus, 2020). The study of 
spatial networks in cities was analysed in-depth at Pop-Machina D2.3 (University of Cambridge, 
Department of Architecture, 2020) with numerous urban form analysis methodologies.  

The social networks in cities can be further analysed with the Social Network Analysis (SNA) 
methodology. Social networking and crowdsourcing are similar concepts supportive to engagement 
since they mainly involve the communication of contributors working independently. Therefore, 
D3.2 addresses the primary results of the mentioned deliverables and summarises the research shared 
from T3.3 and WP4. 

D3.2 focuses on stakeholders’ engagement effected through open innovation governance, aiming to:  
- critically review the literature and methodologies related to engagement and ecosystem building 

through Digital Social Innovation (DSI) and open governance structures; 
- consider ways to engage the open and inclusive urban and peri-urban ecosystems of pilot cities, 

prioritising diverse, vulnerable groups; 
- assess the engagement impact of open governance on the makers’ movement, tested and applied 

by Istanbul, as a pilot case study; 
- critically and qualitatively address (at Section 11 hereinbelow) engagement factors to assess Pop-

Machina framework for circular collaborative communities, regarding the engaged users, mainly 
maker champions (KPI 5) and sensors (KPI 6). 
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1.3 Functionality of terminology 
The main aim of this terminology section is to focus on the terms repeatedly used in the deliverable. 
In this way, the reader will better understand how blockchain technologies can create function-
al innovation ecosystems and share knowledge among circular makers, pilot cities, and beyond 
(possibly new markets). In the Pop-Machina project, each pilot city’s vision is gradually clarified 
through workshops, surveys, interviews, and other feedback resources. Regular updates of the 
deployment progress can be found on the project’s web page www.pop-machina.eu. The Pop-
Machina project engages stakeholders (local government, citizens, NGOs, investors, chambers of 
commerce) and potential makers and start-ups (existing SMEs or social enterprises) to capture the 
circular production’s full value and accelerate an idea-to-product cycle.  

Digital Social Innovation (DSI) creates innovation value built by social collaborators, via digital 
technologies. Feller et al. (2008) distinguished the open innovation governance structures as hierar-
chical (governed by managerial decisions), centralised (a market with intermediaries) and decen-
tralised (online market without brokerage mediators). In a decentralised system, the participants 
freely contact their trading partners and set up transactions directly (Feller et al., 2008), as explored 
in the Pop-Machina project, via blockchain and smart contracts. Solvers and seekers of solutions, 
establish a remote or on-site cooperative relationship for the diffusion of know-how and IPRs 
transfer; they are considered open innovation peers, involved in a decentralised, bottom-up 
marketplace and community ecosystem (Feller et al., 2008).  
Μaker movement as described in detail at D2.1 (Metta & Bachus, 2020) is an evolution of the do-

it-yourself (DIY) culture, with the potential to increase physical access to shared industrial workspaces 
and tools, by fostering people’s desire and ability to use them.  

Makerspaces provide community workshops to share access to shared know-how, as well as 
workspace and tools. The term makerspace is utilised interchangeably as a hackerspace, and fab lab, 
when sharing a standard set of functions, uses and workspaces (Van Holm, 2015). However, the 
potential benefits of makerspace’ members on the society or ways to effectively foster the rapid 
spread of the maker culture, have not been studied rigorously (Van Holm, 2015). Makerspace is a 
community place where tools are present and can host a workshop, open to the public. Makerspaces 
usually combine manufacturing tools, community and educational means to enable community mem-
bers to design, prototype and create manufactured objects that would not be possible for someone 
working alone (Metta & Bachus, 2020, p. 69). 

Creative environments are related to peer learning, problem-solving methods that include self-
discipline, ambiguity tolerance and creativity. A supportive environment prepares the makers learning 
new skills for the uncertainty that accompanies innovation (Van Holm, 2015). Panori et al. (2020) 
conducted a European scaled survey to understand the enabling engagement factors for joining the 
creative environment of a makerspace. When members become part of local makerspace networks, 
they can further join more extensive ecosystem networks between different makerspaces, even in 
other countries (Van Holm, 2015). 

Through digital (web) social communication platforms (like Skype, Zoom, Viber, Slack, 
Facebook, LinkedIn, Twitter), social collaboration entails the remote group-centric brainstorm-
ing and sharing ideas in creative environments, remote social ecosystems and physical networks 
towards common goals. However, the social collaboration digital tools enable makerspaces to possess 
the creative environments, trademarks and the peer networks necessary for ideas to flourish (Van 
Holm, 2015).  

Engagement is defined as ‘engaging with civil society to facilitate policy development under 
democratic principles’ based on values, such as participation, consultation and democracy (Pedersen, 
2020, p. 2). Engagement challenge of the makers’ movement is how to motivate users to join collab-
orative networks of circular makers; co-create shared value, contributing know-how and intellectual 
property rights (IPRs); and enable innovation for the free mutual benefit of the circular ecosystem. 

http://www.pop-machina.eu/


 

 

20 

Likewise, Pop-Machina needs to create an ecosystem with a shared circular vision and a digital 
transition culture for Circular Makers Communities (CMCs).  

Community engagement, or engagement of the community, can be seen through various per-
spectives. CTSA (2012) distinguishes between a social, virtual, individual and a systems perspective. 
While each has different properties, the systems-based approach envisions a community as an inclu-
sive living organism.5 This engagement approach can prove to be particularly useful.6 Through com-
munity engagement, communities can bring people together and use dialogue, debate and analysis to 
co-decide solutions that correspond to their needs with a high degree of public acceptance, unlike 
top-down policies. Besides, community engagement can increase citizen satisfaction (Moriarty et al., 
2006) and allow communities to leverage spillover effects. Henig (1982) argues that such spillover 
effects can play a vital role in the success of a solution, while Pateman (1970) argues that citizen 
participation can, in turn, spur future participation which can ultimately lead to more inclusive and 
effective decision-making.  

The circular economy is a new economic system that aims to add value to products and supply 
chains while minimising the use of raw and virgin materials and the polluting production of waste in 
a sustainable way. The circular economy is based on the redesign, repurposing, reuse, repair, refur-
bishment, remanufacturing, recycling, and improving resources’ productivity along the value chain 
reducing resource extraction and consumption. It aims to keep and increase material value to extend 
product life while decoupling the economy through a functional economy (Metta & Bachus, 2020, p. 
23). 

The collaborative economy from a socioeconomic approach (Metta & Bachus, 2020, p. 68) is a 
way of peer-to-peer creation of higher collective value. The collaborative economy is based on new 
forms of trade and work organisation where services and goods are pooled to allow higher utilisation 
rates. Actors of the collaborative economy gather in communities (networks) and often use platforms 
to exchange resources (tangible and intangible).  

Eco-innovation refers to new products and processes that can significantly reduce environmental 
impacts and add value to enterprises and customers (Li et al., 2018).7 OECD defines eco-innovation 
as intentionally or unintentionally bringing about environmental improvements, such as new or 
significantly improved products (or services), production, marketing, organisational structure and 
institutional arrangement, and so forth. Eco-innovation aims to achieve a win-win situation for the 
economy and the environment but mainly focuses on the enterprises (Li et al., 2018). 

Green development refers to economic growth that is free from excessive use of resources, car-
bon emissions, and environmental damage, promoting growth by creating new green product markets, 
green technologies, green investments, and changing consumer and environmental behaviours (Li et 
al., 2018). Green growth8 is defined as ‘an environmentally sustainable economic process to promote 
the development of low carbon and benefit all members of society’, ensuring that natural assets con-
tinue to improve human society’s resources and environmental services.9 The World Bank defined 
green growth as achieving efficient, clean and flexible production processes without slowing down 
economic growth (Li et al., 2018).  

Innovation is the main driving force for the sustainable development of human civilisation and 
global change with innovation paradigms on scientific research, technological progress, and economic 
growth. It further conforms to ecological value and social satisfaction’s development goals and 

 
5  European Urban Knowledge Network, Public Participation in the Development Process: Obtaining insight in European experiences. 

Retrieved from https://www.eukn.eu/fileadmin/Lib/files/EUKN/2013/Factsheet.pdf [last accessed 15/1/2021]  
6  D1.1. (2017). Comprehensive definition of the Cities-4-People conceptual framework. Retrieved from https://cities4people.eu/wp-

content/uploads/2017/11/D1.1_Comprehensive-definition-of-the-Cities-4-People-conceptual-framework.pdf [last accessed 
15/1/2021] 

7  According to Li et al., Fussler and James first put forward Eco-innovation in 1996. 
8  Green growth initially appeared in 2005 at the United Nations in the Asia-Pacific Economic and Social Committee (UNESCAP) 

conference. 
9  The Organisation for Economic Co-operation and Development (OECD) further modified and deepened the concept of green 

growth. 

https://www.eukn.eu/fileadmin/Lib/files/EUKN/2013/Factsheet.pdf
https://cities4people.eu/wp-content/uploads/2017/11/D1.1_Comprehensive-definition-of-the-Cities-4-People-conceptual-framework.pdf
https://cities4people.eu/wp-content/uploads/2017/11/D1.1_Comprehensive-definition-of-the-Cities-4-People-conceptual-framework.pdf
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realises sustainable transformation (Li et al., 2018). Innovation refers to models that solve specific 
technical problems with selected natural science principles, whereas many innovative issues rely on 
the definition of paradigms (Li et al., 2018). 

Open innovation and collaboration can improve democracy as we know it today by increasing 
transparency, increasing accountability, and decreasing corruption (Pedersen, 2020). Open-innova-
tion was further defined (Chesbrough, 2006) as ‘the knowledge inflows and outflows and expand the 
markets for external use and accelerate internal innovation’ (Pedersen, 2020; Pellegrini & Lazzaroti, 
2019). Open innovation processes, supported by Information & Communications Technology (ICT), 
with crowdsourcing democratised techniques, can create shared value for the makers’ movement, 
opening up and upscaling the exchange of ideas and know-how with inbound and outbound collab-
orative work. Open innovation provides an alternative approach to creating shared values, for exam-
ple, during policy development and service development (Pedersen, 2020). Public sector organisa-
tions primarily use open innovation to control emerging issues in society, changing the citizens’ 
behaviours, capabilities and experiences (Pedersen, 2020). The term open innovation originates from 
the private sector’s defined model for innovation management. Organisations to create value open 
up their innovation processes and combine internally and externally developed ideas and technologies 
(Pedersen, 2020).  

Value creation is based on exploiting both internal and external innovative assets to co-specialise 
ICT systems with resources in society, owned by the public sector, private sector organisations, or 
citizens. These specialised ‘objects of change’ intend to contribute to change and potentially create 
value (Pedersen, 2020), ideally shared value. Shared value pioneers are those that openly discover 
opportunities and join efforts to enhance a cluster’s infrastructure with cooperative partnerships or 
form social entrepreneurship schemes to share the cost, skills and risk (Pavlopoulou & Aravossis, 
2013). 

Governance means interaction and collaboration between different stakeholders in decision-
making processes (Alonso & Lippez-De Castro, 2016). Governance at Pop-Machina project is 
regarded as grassroots, citizens-centric, democratised, and bottom-up collaboration with 
municipalities towards a digital circular transition (Pavlopoulou, 2020b). As an institutional 
arrangement, governance is used to reconcile the conflicting stakeholder relationships, to benefit their 
joint action (Li et al., 2018).  

Internet-based, governance structures involve inter-organisational and interoperable, bottom-
up open-access innovation, boosting democracy and trust, through e-governance collaboration plat-
forms and crowdsourced digital networks. Transactional governance mechanisms rely on the 
precise specification and control of performance requirements, procedures and roles. Formalised 
transactional governance mechanisms provide legal certainty about sharing outcomes, behaviours, 
and open innovation networks’ duration. This certainty increases the likelihood that individual con-
tributions are compensated adequately in value appropriation in the future. Furthermore, formally 
set conditions for intellectual property, safe and fair handling increase members’ willingness to share 
sensitive information and ideas (Clauss & Spieth, 2017). 

Blockchain as a Service (BaaS). A blockchain is a database (also called ledger) documenting all 
transactions that have ever been executed on it (Menne, 2018). Blockchain- as-a-service is based on 
the Software as a Service (SaaS) model and works similarly allowing customers to use cloud-based 
solutions, build, host, and operate their blockchain applications and related functions. In contrast, 
the cloud-based service provider retains the infrastructure operational. It is an exciting development 
in the blockchain ecosystem, boosting blockchain adoption across businesses. BaaS providers act as 
a bridge between enterprise companies and blockchain platforms (Pavlopoulou, 2020a, pp.42).  

Smart contracts can be used for tokenisation purposes. They are hard to code agreements between 
contracting parties involving value and other types of asset transfer, like escrow agreements or pay-
ment vs delivery, that run with transparency automatically based on predetermined conditions, 
making it difficult or impossible for a party to back out (Pavlopoulou, 2020b, pp.42-43). 
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This report explains how the general concepts of collaboration, social innovation,10 and e-govern-
ance align with the Pop-Machina main objectives (circular collaborative production assisted by 
behavioural incentivisation, BaaS, tokenisation, and smart contracts). The above terminology aims to 
understand better how blockchain technologies can create functional innovation ecosystems to share 
knowledge among circular makers, pilot cities, and beyond (possibly new markets).  

 
  

 
10  European Commission. (2017). Vision and trends of social innovation in Europe. Retrieved from 

https://www.researchgate.net/publication/321385036_Vision_and_Trends_of_Social_Innovation_for_Europe_published_by_Europea
n_Commission [last accessed 15/1/2021]. 

https://www.researchgate.net/publication/321385036_Vision_and_Trends_of_Social_Innovation_for_Europe_published_by_European_Commission
https://www.researchgate.net/publication/321385036_Vision_and_Trends_of_Social_Innovation_for_Europe_published_by_European_Commission
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2. Research methods 

D3.2 is based on an extensive literature review and secondary content analysis by the academic and 
technical experts (namely from CommonLawgic, QPLAN, WR, KU Leuven, ISM, UNICAN). From 
the early stages, several discussion drafts of D3.2 were shared for peer review and consortium use, 
raising awareness around the Pop-Machina vision, and building initial consensus on the local Circular 
Maker Communities (CMCs) engagement methods. Theoretical findings were proactively included 
on incentivisation methods as practical guidance for the cities in selecting maker champions.  

A dedicated team of technical experts contributed to D3.2, based on their background expertise 
and prior research -publications and EU projects-. Besides, the said T3.2 partners are mainly academic 
and consultancy experts.  

By elaborating on maker champions engagement, planned by the pilot cities, D3.2 encompasses: 
- an indicative summary of stakeholders and value chains of the pilot cities; 
- a critical and comparative literature review through bibliometric keywords analysis of theories and 

methodologies related to creating maker communities and managing and scaling up local circular 
ecosystems through warm‐up offline and online activities; 

- the integration of ‘lead users’ theory (based on the extended concept of Von Hippel) to build a 
shared circular vision for makers ecosystems and drive the communities’ to realise it within cities; 

- popular engagement methods through mass media outreach, as enablers for the circular maker 
movement; 

- stakeholder engagement methods, through behavioural incentivisation (based on the results of 
T3.3) and digitally‐enabled measures, such as the BaaS tokenisation, gamification and smart 
contracting, as tools developed from WP4 (based on feedback from WP4, provided in early 
December 2020); 

- innovative governance community structures and Digital Social Innovation (DSI) tools; 
- with the assistance of KU, ISTAC and PLANET, the D3.2 engagement methods are tested in 

Istanbul’s deployment plans, as a pilot case study; 
- a qualitative assessment of the open innovation governance structures to evaluate the baseline 

engagement potential of makers (KPI 5) and sensors (KPI 6) among pilot cities. 

2.1 Qualitative comparative analysis 
This study elaborates on applicable methodologies for building ecosystems in creative environments 
of grassroots makers’ communities. 

Content analysis is undertaken using grounded theory techniques on data (Feller et al., 2008). This 
research study consists of the theoretical basis of qualitative comparative analysis (QCA) among 
hypothesised strategies, conditions, relationships and cities’ empirical findings on the makers’ ecosys-
tems.  
According to the Constructivist Grounded principles (Martin et al., 2018) theorists build theory from 
the ground, develop new concepts, often linking many ideas not previously connected across the 
many research silos that much later make up the field. Methods are tools intended to help the 
researcher; they do not have reified imperatives that cannot be changed, modified, or discarded as 
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needed (Martin et al., 2018). Qualitative researchers begin with grounded theory and then frame the 
research questions based on that method. 

From a literature viewpoint, Qualitative Comparative Analysis (QCA) can be practically applied in 
the Pop-Machina project to investigate the complex collaborative marketplace parameters among 
users’ disposable income, marketing, price and quality of products and services.  

In this respect, four configurations are crucial for the predictive validity for such an analysis: (i) 
those of value-for-money orientation, (ii) the achievement of best available purchase, (iii) 
psychological strengthening, and (iv) price sensitivity, according to a methodological and managerial 
perspective (Papatheodorou & Pappas, 2017).  

2.2 PESTLE, PEST, and SWOT methodologies 
The Political, Economic, Social, Technological, Legal and Environmental (PESTLE) approach pro-
vides a comprehensive analysis of each of the six dimensions: Political, Economic, Social, Techno-
logical, Legal, or Environmental. PESTLE method is a useful tool to unveil the drivers and barriers 
of behavioural incentivisation and ecosystems engagement.  

In the relevant literature, the PESTLE approach has proven immensely successful to draw mana-
gerial policies in sensitive ecosystems (Sridhar et al., 2016). These managerial policies should consider 
the historical past from one of the six dimensions of PESTLE approach, holistically addressing 
strengths and challenges, making pluralistic and multifaceted suggestions (Sridhar et al., 2016).  

The SWOT-PESTLE conceptualisation drives the analysis of the strengths, weaknesses, opportu-
nities and threats of transactional economic activities, even criticising the collaborative economy. The 
scope of applying this SWOT-PESTLE analysis is to balance out the drivers and barriers; thus, con-
structively determine the cross-border of economic development, social needs, social inclusion, and 
personal development among stakeholders involved.  

To this end, the four dimensions of Politics, Economics, Society and Technology (PEST) matrix 
(Wang, Du & Zhang, 2015) could balance out the internal resources and the external environment to 
attract the behavioural incentivisation and enhance the urban regeneration through the community 
structures of each pilot city. 

PEST-SWOT analysis is the ongoing monitoring of changes in local environmental and economic 
ecosystems, thus, revealing the strengths, weaknesses and short-term threats.11 Thus, to create inno-
vative governance in the collaborative economy, maker champions’ engagement plays a decisive role 
in each pilot city (Andoh-Baidoo et al., 2012; Shabanova et al., 2015).  

Further, a PESTLE analysis of Istanbul as a case study is presented in Chapter 9, and in general at 
Section 10.3 hereinbelow.  

Moreover, Discussion Chapter 10 addresses in-depth the engagement enablers and circular collab-
oration barriers through a PEST-SWOT and value-grid analysis. 

Figure 1 elaborates an adapted PESTLE-SWOT analysis of the circular economy ecosystem con-
cerning the Pop-Machina project. 

 
11  European Commission. (2017). Toolkit for the evaluation of the communication activities. Retrieved from:  

https://ec.europa.eu/info/sites/info/files/communication-evaluation-toolkit_en.pdf [last accessed 15/1/2021] 

https://ec.europa.eu/info/sites/info/files/communication-evaluation-toolkit_en.pdf
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Figure 1. PESTLE analysis 

Source Authors’ elaboration based on European Commission (2017). Toolkit for the evaluation of communication 
activities. Retrieved from: https://ec.europa.eu/info/sites/info/files/communication-evaluation-toolkit_en.pdf 
[last accessed 05/01/2020] 

A summary of the research can be found below: 

Box 1. Chapter 2: research methods 

Under the Qualitative Comparative Analysis, Pop-Machina research is based on grounded theory 
to investigate the complex collaborative marketplace parameters among users’ disposable income, 
marketing, price and quality of products and services. Four elements are crucial for the validity of 
such an analysis: value-for-money orientation, the achievement of best available purchase, 
psychological strengthening, and price sensitivity. 

The Political, Economic, Social, Technological, Legal and Environmental (PESTLE), as a method-
ological approach, provides a comprehensive analysis of each of the five dimensions: political, eco-
nomic, social, technological, legal, or environmental in drawing organisational policies for respon-
sible ecosystems. 

Under the SWOT-PEST conceptualisation, the strengths, weaknesses, opportunities and threats of 
transactional economic activities are identified on the four (PEST) dimensions: politics, economics, 
society and technology. 

https://ec.europa.eu/info/sites/info/files/communication-evaluation-toolkit_en.pdf
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2.3 Limitations  
A critical D3.2 research limitation was the overlaps and interdependence with the research accom-
plished by WP2, T3.3, WP4 and T6.1. Moreover, most of those deliverables were delivered on the 
same date with D3.2. This study had to elaborate on the primary academic and empirical research of 
WP2 deliverables, initially due in February 2020. Nevertheless, some WP2 tasks were granted timeline 
extensions (to June-October 2020); so, access to WP2 results and feedback from survey results was 
time-limited to the last two months of this deliverable.  

Further, the COVID-19 pandemic caused unforeseen delays in the pilot cities’ dissemination and 
engagement events. Due to general lockdowns, the series of regional ‘warm-up’ activities and events, 
such as info-days and meetings (three activities in each pilot area) and the pilot cities’ deployment 
engagement plans were also delayed. Each pilot city had drafted a deployment plan to inspire several 
potential users and stakeholders. Indicatively postponed offline warm-up activities that would attract 
makers interest, were the workshops, conferences, hackathons, art events, demo presentations, phys-
ical distribution of campaign flyers and newsletters, in each municipality.  

The municipalities centralise the collection and reporting of metrics and streamlined data to keep 
a clear audit trail, transparency and data integrity. However, T3.2 depended on pilot cities’ support to 
timely aggregate statistical results on quantitative numerical data for engaged makers, sensors and 
users, maker fairs and warm-up events. Pop-Machina is a 48 months project (2019-2023), but the 
D3.2 deadline (January 2021) was set very close or before elaborating the results of the 2nd round of 
workshops in each pilot. The cities responsible for reporting the aggregated data of participants will 
aggregate them after the D3.2 delivery date. 

Furthermore, T3.2 Task leader (CommonLawgic) was not directly assigned to participate in the 
deployment team meetings or pilot dissemination tasks. As a result, D3.2 research is based on sec-
ondary data analysis from other partners’ academic and empirical feedback, time-limited from Sep-
tember till December 2020. Additionally, a few T3.2 team members were reluctant to share incom-
plete data (because they needed to validate the accuracy of these data for deliverables due in January 
2021).  

Therefore, the systemic methodology scope of Task 3.2 could not include Pop-Machina’s applied 
assessment of the impact of engagement in circular collaborative production. 

To conclude, the understanding, regarding stakeholders, users and makerspaces of CMCs, was 
time-restricted and content limited to the feedback from the Grant Agreement and the empirical 
research results obtained from prior deliverables and the early research feedback shared from T3.3 
and WP4.  

Thus, in Chapter 11 below, the systemic engagement target values assigned (KPIs 5 and 6) on 
numbers of makers and sensors can be timewise partially addressed at a percentage of 35%; the base-
line numerical values will be further elaborated at T5.2 deployment feedback from pilot cities.  

Overall, D3.2 consists of an introductory summary analysis, focusing on commonly agreed defini-
tions on digital collaboration, theoretical assumptions, referencing significant findings of other tasks. 
Besides, this task aims mainly to align partners in a joint collaborative ground and vision for the digital 
transition to circularity, regardless of local differences among stakeholders, material flows, users and 
makerspaces. Information on the circular vision and value chains will be further enriched later after 
the workshops’ results are duly analysed by the pilot cities with their support partners’ assistance.  

2.4 Disclaimer on the research methods 
This study is based on analysis of published data derived strictly from desk-based research and from 
sources referenced herein, and under the constraints of the COVID-19 pandemic. The lead author 
and the consulting team have not conducted any independent review, audit, verification, or examina-
tion of this information and thus carries no responsibility for its accuracy or completeness. All 
assumptions and conclusions regarding specific methodologies are based on analysis of published 
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open-source data. It must be clarified that no independent primary research has been conducted in 
this report. No part of this study may be assumed to be binding regarding future engagement devel-
opments. Some of the assumptions adopted and estimates for various future developments may 
change, leading to a change of the relevant results. All estimates provided herein are only indicative 
and depend on the implementation of various assumptions adopted. The use or reliance on this report 
by any party in any decisions based on it is the responsibility of the party using it. Any potential 
recipient must rely solely on its independent estimates regarding future performance results. Using 
this analysis, such party consents that the consulting team has no liability concerning such reliance or 
decisions. 
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3. Stakeholders engagement

3.1 Circular vision and social innovation 
Pop-Machina project is about initiating a lifestyle change so that the maker movements and circular 
collaborative production could grow. Thus, the leadership style of maker champions, as opinion 
leaders that engage and empower their peers, is an essential feature. There are many leadership styles; 
one of them that could be relevant for makers engagement in community makerspaces is the 
collaborative leadership – as explained in Section 4.4. The forward-thinking leaders prefer to solve 
teammates’ problems in an inclusive and bottom-up leadership environment that enhances 
collaboration, collective intelligence and creativity. The new generation of leaders is likely to accept 
less directive leadership practices that attract talent and inspire the interactive exchange of ideas and 
know-how. Effective leadership needs visionary, talented and creative ideators, influencers and 
connectors of people and ideas (Ibarra & Hansen, 2011). 

The key to ensuring the empowerment of any social grassroots movement is the engagement of 
stakeholders. Effective stakeholder engagement through transparent, inclusive, digital innovation 
processes can address public concerns and collaborative values, creating trust and cohesion among 
interested parties, generating active and productive solutions. Pop-Machina aims to apply the 
principles of the circular economy, utilising abandoned or new buildings as makerspaces. This task 
requires a great deal of attention in each pilot city on logistics and operational matters.  

Thus, a dynamic team of makers has to act as ‘maker champions’ and ‘sensors’ in setting up the 
city monitoring and deployment plan. Much effort is needed to attract makerspace visitors -potential 
makers or buyers- and make the city centre a vibrant meeting place for social gatherings addressing 
sustainability issues. By involving different actors and social entrepreneurs interested in tokens and 
tenders, the makerspace could attract a wide range of different stakeholders. Practical examples of 
civic engagement in circularity and resource efficiency already function in Europe, such as Antwerp.12

Another example comes from Oslo, where circular behaviour is rewarded with an alternative cur-
rency, a ‘circular coin’ automatically through blockchain, used from the created Urban Resource Cen-
tres.13

Social innovations are widely adopted based on their positive impact on the largest possible number 
of stakeholders (European Commission, 2017). 14  The diffusion of innovations (Rogers, 1995) 
depends on the mass adoption of a visionary idea from opinion leaders and early adopters. While 
creating a shared vision, language and understanding are needed among the circular project partners. 
The partners include representatives from the public (municipal) sector, the private business and third 
sector (cooperatives), and the volunteer network. These different perspectives and approaches enable 
co-creation engagement in the Pop-Machina project. 

The first step towards this direction is to identify the driving forces, geographic characteristics, and 
the pilot city’s critical community profile. Each city decides ‘whom to invite’ at an early phase and 
ensures the ‘sensors’ social acceptance and support. The lead users are delegated to: 

12  EU ERDF URBACT Blog, (2019). How cities can accompany consumers change practices. Retrieved from https://urbact.eu/cities-
accompany-consumer-change. [last accessed 15/1/2021].  

13  European Commission. (2019). Urban Agenda for the EU Circular Economy: Mini Recycling Centres in Oslo, p. 28. 
https://ec.europa.eu/futurium/en/system/files/ged/classification_of_urban_resource_centres_0_0.pdf [last accessed
15/1/2021].

14  European Commission. (2017). Vision and Trends of social innovation for Europe. 

https://urbact.eu/cities-accompany-consumer-change
https://urbact.eu/cities-accompany-consumer-change
https://ec.europa.eu/futurium/en/system/files/ged/classification_of_urban_resource_centres_0_0.pdf
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1. establish a shared vision on circularity and collaborative leadership; 
2. undertake mass public outreach by creating a campaign and motto to promote the vision. Prac-

tically, champions and sensors spread the word and invite others to join the actions planned; 
3. acknowledge how the vision may be adopted and which target-groups to be involved. It is 

advisable to select participants addressing social inclusion by mixing the participants and not to 
focus solely on one specific group, including, e.g., elderly, women, youth, disabled, to obtain 
broader support and acceptance of the movement; 

4. safeguard the privacy and lawful accessibility of collection and processing of personal data and 
demographics of users; 

5. monitor the performance or innovative initiatives of the participants; 
6. guide the setting of a makerspace15 and list all potential challenges (selection of lead users, infra-

structure, OHS in the shared workspace). 

Τo attract sensors, a first step is to brief the project’s objectives and the contribution of planned 
actions to the community and the environment. After listing media contacts and social media plat-
forms, it is proposed to disseminate them in the local press (city hall’s website, radio, TV and news-
papers). Presentations and meetings with appointed officials from local authorities, employment 
agencies, NGOs, professional associations, makerspaces and SMEs may also contribute to the iden-
tification and engagement of sensors. The message to all people involved should be clear and precise. 
It is essential that meetings are open, so that possible stakeholders may contribute with their ideas on 
the action. Dialogue between the involved stakeholders may be established and continued via social 
media platforms. However, it is essential to have prompt communication with all people involved.  

For this purpose, a team assigned to respond to possible questions of the ‘sensors’ is required. This 
team should keep track of the activities and draft an action plan that should be explained further to 
the most active stakeholders nominated as ‘sensors’.16 When the group of ‘sensors’ per pilot city has 
been established, they need to invite candidates to become a part of the planned actions per pilot 
visions. At this stage, it is crucial to consider working conditions and the materials to be used for the 
pilots to ensure the legislative health and safety requirements that apply to the activities of the 
makerspace. Sensitive groups of people such as disabled workers, young and elderly workers, preg-
nant and breastfeeding women and migrants need special attention to the working conditions and 
possibly a tailor-made training before undertaking any activities in the makerspace. This way, the 
project creates a safe, engaging environment for all stakeholders. 

It is noteworthy to identify ‘maker champions’ among all the people involved in the pilot city 
actions. Potential maker champions undertake social initiatives and show innovativeness by develop-
ing new products, forming start-up companies for innovative products and services, and are regarded 
as leadership role models. The goal of the pilot actions should be to cultivate peer entrepreneurial 
skills enabling the participants to create new businesses, capable to self-sustain in the future, through 
hackathons and gamification features like mini-challenges, quizzes, generic rewards and badges for 
the engagement for circular makers. Excellence in production, innovation and market potential, social 
impact and contribution to the circular activities are some of the criteria that an individual should 
meet to be nominated as ‘maker champion’. Bringing in individuals that may support the long-term 
action in a collaborative business model is an additional issue that may be considered for the candidate 
maker champions. A makerspace coordinator engaged in a professional/contractual way is critical to 
ensure the pilot’s successful implementation. Along with this approach, the Istanbul municipality 
aims to identify and contractually engage such a person. 

Moreover, Pop-Machina’s champions should be ICT literate and informed on digital open 
innovation techniques. Each pilot city is practically suggested to set its Deployment Engagement 

 
15  What is a makerspace? Retrieved from https://www.makerspaces.com/what-is-a-makerspace/[last accessed 15/1/2021] 
16  Tetra Tech Inc. Engaging and Involving Stakeholders in Your Watershed. Retrieved from  

https://www.epa.gov/sites/production/files/2015-11/documents/stakeholderguide.pdf> [last accessed 15/1/2021] 

https://www.makerspaces.com/what-is-a-makerspace/
https://www.epa.gov/sites/production/files/2015-11/documents/stakeholderguide.pdf
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Plan, and define the characteristics of a ‘lead user or maker champion’; those basic set of skills may 
be revised or developed further in the course of Pop-Machina project. The IAAC team suggested 
that the Pop-Machina maker academy’s ideal maker champions would be one trainer (or ideally a 
team of three), composed of recruited staff for this specific role and others already engaged with the 
local maker community. An adult (18+) is eligible for the makers training programme about Pop-
Machina pilots’ scope and needs.  

The IAAC team provided a non-exhaustive list (Schmidt & Dominguez, 2021), specifying that a 
maker champion should have the following critical characteristics (in order of priority): 
1. motivated; 
2. willing to learn and understand new concepts (self-learning, learning by doing); 
3. willing to share the knowledge with others; 
4. available (has time to dedicate); 
5. autonomous; 
6. understanding English (at least reading and listening); 
7. able to teach, share learning experiences; 
8. to be interested in the maker movement and the culture of reuse; 
9. maker skills required: project management, knowledge of electronics and Arduino, basics of 

design, digital fabrication and coding. Those skills would be an excellent asset for the Maker 
Champion to be quickly immersed in the training; 

10. like-minded and friendly. 

3.2 General framework of stakeholder engagement 
This section provides a general framework of stakeholders’ engagement. Such a framework is an 
essential part of any dissemination and communication strategy; therefore, part of this section’s 
information can be found in the Pop-Machina’s Ecosystem Engagement Plan. The section partially 
builds on the European Commission’s Toolkit’s engagement methods on Evaluating Communication 
Activities17 and practical experience of performing stakeholder engagement in several projects. The 
first point is to analyse ways to engage with identified stakeholders appropriately, based on a two-
dimensional grid showcasing the relationship between influence and interest.18  

3.2.1 The level of influence and interest 
The level of influence means the level to which the stakeholder can influence local makerspaces and 
the local community. For example, an academic who has the technical knowledge and engages in 
their everyday life with a large pool of students could strongly influence the activities and the overall 
development of a local makerspace. In turn, the level of interest depends on the extent a stakeholder 
is (or potentially is) impacted by developments in makerspaces. For example, someone who wants to 
build ICT skills or scale-up a circular idea can have a significant interest in a makerspace. In practice, 
through its Better Regulation Guidelines toolbox, the European Commission offers some practical 
questions to guide the classification of stakeholders.19 Some of these questions include the following: 

Level of influence: 
- Does the status of the stakeholder confer upon any particular legitimacy or relevance (status test)? 
- Is the stakeholder’s leadership regarded as personally influential (VIP test)? 

 
17  European Commission. (2017). Toolkit for the Evaluation of the Communication Activities. Retrieved from  

https://ec.europa.eu/info/sites/info/files/communication-evaluation-toolkit_en.pdf [last accessed 15/1/2021] 
18  Ibid. See also: Wagner Mainardes, Alves, & Raposo, 2012. 
19  European Commission, Better Regulation Toolbox, Tool #53, p. 389-390.  

https://ec.europa.eu/info/sites/info/files/communication-evaluation-toolkit_en.pdf
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- Is there evidence that this stakeholder has a wide popular following? 
- How effective is the stakeholder in using press relations or new technology to publish views? 
- What is the stakeholder’s track record? 
- Has the stakeholder successfully persuaded decision-makers in the past? 

Level of interest: 
- How close is the issue to the primary purpose/role of the stakeholder (proximity test)? 
- If a meeting were held tonight, how prominently would it feature on the stakeholders’ agenda 

(agenda test)? 
- What is the history of the stakeholder’s involvement with this issue? 
- How many of the stakeholder’s active members are directly affected? 
- At ‘worst case’ how affected might the stakeholder be?  

As Figure 2 below, the Stakeholder Engagement Matrix, shows that stakeholders are mapped in four 
quadrants as different ways to engage (involve, collaborate, inform, consult). More information about 
these ways is provided below: 
- INFORM – These stakeholders are only marginally important to engage with. They are kept 

informed to ensure general awareness and if they are in some minor way influenced or interested 
by specific aspects of the policy or programme; 

- CONSULT – These stakeholders are sometimes overlooked because they have little or no influence 
on the final policy or programme and its implementation. However, they should be consulted as 
the policy or programme impacts them. They are generally consulted to better understand the 
potential impact that a policy or programme would have on them or because they have expertise 
in the area and can provide insights, for example, to potential makers. Although they might not 
have an interest in making activities, to begin with, they may be impacted by the campaign to 
promote makerspaces; 

- INVOLVE – Stakeholders involved to a greater extent than those who are consulted because they 
have little interest in what is being developed (e.g., a local makerspace, a one-stop-shop) influence 
it if they wish at a later stage or even block it. These stakeholders are more intensely involved 
because they must have their buy-in and take their perspectives into account; 

- COLLABORATE – These are the most critical stakeholders to involve throughout as they have a 
significant influence (directly or indirectly), and they are very interested (for example, maker 
champions, public officials).  

After carefully considering the above questions, stakeholders can be mapped in a two-dimensional 
matrix, as shown in Figure 2. 

After classifying stakeholder in the four quadrants (inform, consult, involve, collaborate), the next 
step is to determine the level and intensity of engagement that depends on time, resources, and stake-
holder groups. Therefore, it is advisable to think about these aspects well in advance. The main dis-
tinction in terms of intensity of engagement can be made between one-way and two-way communi-
cation flows.  

The latter implies a greater degree of exchange and contribution on the stakeholder’s side, illus-
trated in Figure 3 (Stakeholder engagement - the level of engagement) below. 
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Figure 2. Stakeholder engagement matrix 

Source Altsitsiadis & Piccoli (2019), adapted by the authors 

Figure 3. Stakeholder engagement - the level of engagement 

 
Source Authors’ elaboration based on Australian Government, 2017 

Adding another layer of complexity, stakeholder engagement should be guided by several principles. 
No matter these principles, an essential part of the engagement is having a clear rationale regarding 
why one should engage with a particular type of stakeholders. A summary of other principles that 
can be useful for stakeholder engagement can be found in Table 1. 
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Table 1. Principles for contacting stakeholders 

Principle Adherence 

Purposeful There has to be a clear goal for each stakeholder engagement 

Inclusive All relevant stakeholders have to be involved; it has to be easy for them to be involved 

Timely Stakeholders should be involved from the start and with an agreement on when and how to be involved 

Transparent Engagements have to be open and honest, with clear expectations, purposes, timing and methods 

Respectful The stakeholders’ expertise, their needs and constraints should be acknowledged and respected 
Source Αustralian Government, 2017; adapted by the authors  

Finally, some engagement methods per stakeholder quadrant are provided below (Table 2) based on 
the authors’ elaboration based on the Australian Government Stakeholder Engagement Framework 
(Australian Government, 2017). These methods are not exhaustive. Instead, they can serve as a 
springboard to think about additional methods that can be used: 

Table 2. Engagement methods per stakeholder category 

Involve Collaborate Inform Consult 

• Expert groups 

• Workshops/digital work-
shops 

• Webinars 

• Public consultations (e.g., 
polls in social media 
accounts or websites) 

• Face-to-face/online 
meetings 

• Co-creation techniques  

• Interviews 

• Citizens’ assemblies/ 
workshops 

Sharing of information 
through online (e.g., social 
media, websites) or offline 
(e.g., print posters or 
brochures in public venues 
or local commerce) channels 

• Interviews  

• Surveys 

• Expert panels 

• Workshops 

Source Authors’ elaboration based on Australian Government, 2017 

As Table 2 exemplifies, different methods and techniques are better suited for some engagement 
types than others. Although some methods and techniques appear in several boxes, they should be 
deployed in different formats for different stakeholder groups, depending on their characteristics and 
the quadrant they are in. For example, workshops can be of varying duration and type (e.g., co-
creation versus validation workshops) and can be a one-off workshop or a series of workshops. Other 
ways to attract broad public attention are high-leverage storytelling events, media campaigns, public 
speaking, and opportunities to educate potential users or customers, such as blogs, workshops and 
training programmes. 

3.2.2 Workshop techniques 
- Speed networking: A speed networking session is based on a rotating system that ensures that 

each participant is allowed an incentive, to engage with all the other participants in the space of 
short time intervals. This networking activity can be used either at the beginning of an event as an 
icebreaker or later on, as a way to exchange ideas and experiences.  

- Peer assist: This activity can function particularly in workshops aiming to encourage knowledge-
sharing. Through this method, a participant can both provide peer support or share its challenges. 
The best practice is to hold two peer assist sessions, allow each participant to share their challenges, 
and provide advice.   

- Case study: This activity can be used to explore one case more in-depth and thus facilitate 
knowledge-sharing. Before participating in the event, one participant is asked to prepare a case 
study relating to their experience. This case study is then used in the event for analysis and 
discussion with all participants. 
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- Presentation & feedback sessions: While relatively straightforward, combining the relevant 
presentations with feedback sessions can be a significant event format in itself. In this context, the 
selection of appropriate presenters is critical. Ample time should also be provided for feedback and 
inputs from the participants, which are best gauged by an experienced moderator through a series 
of questions prepared in advance. Particular attention should be paid to potential gaps or 
misinterpretations. 

- Brainstorming: A workshop can also benefit from devoting some time to general brainstorming 
to generate new ideas. Brainstorming is a tool for stimulating creative thinking and gathering many 
ideas from the group quickly. The role of the facilitator who stimulates and steers the brainstorming 
session is of particular importance here. Participants should be encouraged to build on stated ideas 
and ideas should not be criticised, questioned or even praised, in order not to stifle the creative 
process.   

- World Café: A so-called world café is a creative process for facilitating collaborative dialogue and 
sharing knowledge and ideas in a relatively short time frame. This activity is conducted in several 
consecutive rounds of around 15 minutes each. In each round, several smaller groups of 
participants discuss respective pre-agreed topics. Each ‘table’ has a moderator and groups are 
shuffled for each round. The session is concluded in a plenary setting, where key ideas and 
conclusions are established. The world café technique is useful for generating new ideas and 
identifying elements that recurrently come up across the different groups. As it implies a 
conversation in smaller groups, it also encourages individual engagement on behalf of each 
participant. 

- Simulation games and role-playing: In this activity, participants are assigned different roles in a 
specific situation with specific functions, positions, and behaviours that they are asked to act out. 
The activity aims to make an idea or a scenario tangible enough to elicit a response from 
participants. It stimulates creativity and encourages participants to consider an idea from different 
points of view. Complex social issues, in particular, can be more easily tackled through such an 
approach. 

3.3 Value chains per pilot city 
A priority objective of Pop-Machina T3.2 was to identify and understand the maker value chains and 
community ecosystems of the pilot cities, as envisioned at the EU Grant agreement, based on the 
feedback provided at the start and during the first eighteen months of the project. 

GA Objective 1 of WP3: Understand the maker community ecosystem: Maker communities are unique mixes 

of people with a distinct culture and diverse goals. Knowledge about them, however, remains fragmented 

and in many cases anecdotal. WP3 aims to collect better comparable empirical evidence to understand 

both at the individual and community levels, the motives, perceptions, and needs these communities have. 

Additionally, in each of the pilot cities, Pop-Machina maps the maker ecosystem and analyses the local man-

ufacturing outputs and challenges, environmental priorities and the national legal and tax framework and 

creates a thorough profile of the maker system’s capacity maturity and readiness.  

Value chain primary research and data analyses were conducted through perception and knowledge-
based interview surveys in T2.4, and were further described at Pop-Machina D2.4 and D5.1. Further, 
a stakeholder and local value chain analysis was performed at a city level, based on local surveys 
conducted by T2.1 (Metta & Bachus, 2020, p. 38-39) and in D3.1 (University of Cambridge, 
Department of Architecture, 2021).  

Moreover, a European scale market research survey was conducted at D2.2(Panori et al., 2020) and 
at a pilot city scale at D5.1 (Tsui et al., 2020). D2.5 also developed the city profiles and identified the 
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patterns of maker movement initiatives through mapping exercises. In D2.5 the detailed city profiles, 
stakeholders and current circular economy initiatives were reported, and each city’s objectives are 
reflected via business, user requirements, and planned use cases (Dimitriou, 2020, pp. 157). After 
submitting this report, D5.2 will report on the pilot activities to be delivered (in M30 and updated 
further in May 2023 - M48), and will finally match each pilot city profile, its policy plans and 
ambitions, and the objectives of the Pop‐Machina project.  

Makers at each pilot city will gradually, till M48, clarify their targeted value chains (such as their 
suppliers of secondary raw materials, design suppliers, funding partners). The project has encountered 
some unexpected delays, due to COVID-19, in setting up the pilot deployment plans and 
makerspaces. Yet, the tentative profile of stakeholders of each pilot city had been clearly determined 
at the submission stage of Pop-Machina Proposal, and as said, was investigated at the formerly 
delivered Tasks T2.1, T2.4., T2.5., and T5.1., T3.1; so, such primary research sufficiently guided our 
theoretical engagement research. Therefore, D3.2 only summarises and recaps on the cities’ value 
chains, based on other tasks’ primary research (to avoid overloading the pilot cities, involved officers).  

Thus, for now, it could be briefly stated that each city presented its pilot case, as follows: 

Leuven 
Leuven aims to create a ‘building material platform’ that support the breakthrough of Leuven citizens’ 
collaborative production. This platform serves a physical depot/warehouse/’library’ where secondary 
(reusable or recyclable) materials are stored (a Materials Bank) (Marin, Alaerts & Van Acker, 2020). 
The digital platform brings together demand and supply for such a material centre. Among the 
possible stakeholders are the citizens of Leuven, ‘recipients of waste,’ e.g., recyclers of several waste 
streams, the municipality of Leuven, innovative R&D spin-off companies, NGOs, reuse centres, 
existing Fablabs and makerspaces, waste management organisations (e.g., HSE Department - KU 
Leuven).  

Istanbul 
Istanbul has proposed establishing a ‘Recycling Workshop’ in Edirnekapı to separate and collect plas-
tic and wood wastes. The aim is to set up the recycling workshop to convert the plastic waste to 
feedstock (as secondary raw material) for different moulds and collect Waste Pallets Wood to obtain 
‘Creative Products.’ These are exhibited at the ‘Zemin İstanbul’, a new hub for innovation, to raise 
public awareness through dissemination warm-up events nudging migrants, local citizens, SME own-
ers, and small distribution entrepreneurs and municipalities. 

According to the Pop-Machina project requirements, it is also planned to provide e-waste from 
IMM Yenibosna Electronic Waste Unit. On the same site, a circular makerspace is under 
development, which will house digital fabrication tools to reutilise these secondary raw materials as 
well as biological waste.  

Kaunas 
Kaunas aims to increase citizen participation in the circular economy and empower them to com-
mercialise their ideas using one of the municipality’s buildings, converted into a makerspace. The 
building has space for public events, training, experimentation and small-scale production. It serves 
as a co-working space where different teams can work together, share their ideas and capacities and 
find fields for joint projects and activities among stakeholders of the vibrant maker community and 
the municipality of Kaunas. 
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Piraeus 
Piraeus aspires to create one new co-makerspace - a collaborative production lab - to reproduce new 
forms of objects, qualitative re-useable materials, art objects. Stakeholders of Piraeus’s pilot city 
include the municipality, local start-ups, SME’s, local artists or enterprises interested.  

Santander 
Santander main goal is to set-up a makerspace with plastics as secondary raw material to foster the 
creation of a long-term maker ecosystem in Santander, supporting existing maker initiatives and 
providing a fully-fledge makerspace to develop them.  

To this end, Santander engages students and citizens to promote urban projects within neighbour-
hoods, digital fabrication experts, distribution entrepreneurs and other stakeholders. The main activ-
ities pivot on two pilot use cases: 
- the Circular-Economy makerspace is a new makerspace where knowledge sharing activities are 

carried out periodically, including training, hackathons, etc.; 
- the Repair Café events, where experts from different areas, support makers in repairing and 

providing a second-life to damaged products. 

Thessaloniki 
Thessaloniki aspires to become a hub of creativity, innovation and collaborative production oppor-
tunities. As a pilot partner, OK! Thess, the city’s major pre-incubator, participate in the pilot mak-
erspace set-up, operation and evaluation. To this end, part of the municipality’s innovation ecosystem 
facilities and start-up pre-incubator, local innovative start-up community, citizens, local makers, and 
SME’s are some of Thessaloniki’s stakeholders.  

Venlo  
The proposed actions of Venlo include the following:  
1. operation of micro-greenhouses to produce fresh products vertically in pods; products to be used 

locally to prepare meals for the participants or in the local community houses or to food banks, 
using locally available spare parts; waste from the process be reused as fertiliser for new products; 

2. upcycling of materials into new products from donations, such as discarded banners, flags, cloths 
and clothing to make, for example, shopping bags, laptop bags, pencil cases, toiletry bags, cuddly 
toys or even bags for a mobility scooter. The materials are supplied by donations from various 
organisations, such as events, companies, foundations, clubs; 

3. circularity via events themed ‘finding your raw materials to upcycle’ to make new circular 
products. These actions engage citizens, marginalised groups and local SMEs.  

A value chain analysis serves to understand how interactive practical proposals evolve and what base-
line numbers of engaged makers and sensors are expected in each pilot city. The urban and peri-
urban ecosystem of each pilot city, i.e., makerspaces and urban infrastructure, stakeholders, investors, 
end-users (SME Chambers, SMEs, Industrial Unions, social enterprises, practitioners, citizens) 
unveils the stakeholders’ circular vision and interest.  

Methodologies on incentivisation, community engagement and digital collaboration challenges 
(drivers and barriers) of collaborative circular production were developed at WP2, T3.3 and WP4. As 
envisioned in the Grant proposal in September 2018, the value chains were gradually adjusted in 
November 2020 but will be refined and monitored throughout the project period (2019-2023).  

Figure 4 below is of interest since it visualises pilot cities’ initial expectations.  
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Figure 4. Preliminary visions of pilot cities (GA p. 20/70) 

Source H2020-SC5-2018-2019-2020 Innovation Action - Part B – Stage 2/4.9.2018 

A summary of this chapter’s findings is contained in Box 2. 

Box 2. Chapter 3: stakeholders engagement 

Stakeholders’ engagement through transparent, inclusive, and digital innovation processes is crucial 
for the empowerment of any social grassroots movement. 

Possible stakeholders are assessed and identified based on their level of influence (to the local com-
munity and local makerspaces) and their level of interest (proximity/agenda test). A stakeholder’s 
engagement may be mapped in four quadrants to inform, consult, involve or collaborate.  

Examples of engagement activities include speed networking, peer assistance case studies, brain-
storming, presentation and feedback sessions, brainstorming, world cafés, simulation games and 
role-playing.  
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4. Theoretical background  

4.1 Literature review 
This section has explored the existing theoretical production and the thematic dynamics of the 
engagement methodologies, which have been reported in the relevant literature in the last four dec-
ades of academic publishing. First, this literature review aims to disclose and classify the main 
domains and key-aspects impacting engagement in general. Second, determine those engagement 
methodologies: (a) better identifiable to the scope of Pop-Machina and (b) adequately adaptable to 
its targets. The literature selection of published papers was classified into 13 domains. In particular, 
the literature search focused only on scientific papers (mentioned as ‘studies’, below) that have been 
registered at the Scopus database for the period 1980-2020. Then, the mapping and valuation of the 
Pop-Machina project’s critical issues supported the development of D3.2 accordingly. A bibliometric 
literature review and keyword analysis are shown in Figure 5. These following 13 domains strategically 
relate to the circular collaborative production, as follows (in descending order of plethora of studies 
published per domain): 
1. circular economy (34 studies); 
2. Pop-Machina related theories (30 studies); 
3. factories of the future technology (19 studies); 
4. circular ecosystem (12 studies); 
5. makerspaces and engagement methodologies (6 studies); 
6. assessment of engagement activities (6 studies); 
7. PESTLE, PEST, and SWOT methodologies (5 studies); 
8. innovative governance models (4 studies); 
9. incentivisation and social economy (4 studies); 
10. circular economy and blockchain (3 studies); 
11. community innovation ecosystems (3 studies); 
12. incentivisation and collaborative contexts (2 studies); 
13. circular urban regeneration (2 studies). 

Based on 130 studies in total, published in the Scopus database, the literature review offers a plural-
istic view of the community-oriented circular economy issues that determine stakeholders’ engage-
ment in urban regeneration endeavours and commercial activities.  

The per-decade allocation of papers yielded, revealed that – regardless of the year-to-year varia-
tions – emerging literature is steadily growing, throughout the last two decades of referencing. The 
allocation of papers of interest for D3.2 is depicted per year published, in Figure 6. In contrast, the 
allocation of papers per decade published is depicted in Figure 7.  

The results of domains’ content were categorised and analysed according to (a) a keyword biblio-
metric analysis, (b) date of publications and (c) decade of publication, as presented in diagrams at 
Figures 5 – 7 below: 
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Figure 5. Domains’ profile of publications related to D3.2 

 

Figure 6. Time of publications related to D3.2 
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Figure 7. Allocation of publications per decade related to D3.2 

Following the aforementioned integrated literature review of engagement methodologies, the follow-
ing distillation of methods can be proposed -in the light of going-forward the scopes and the achieve-
ments of Pop-Machina. Consequently, the following six methods/theories have been selected as most 
relevant to Pop-Machina and succinctly presented at Subsections 2.2, 4.2-4.6 below in this study, as 
follows: 

Engagement methodology/theory D3.2. sections with the theories 

PESTLE, PEST, and SWOT Section 2.2 

Helix framework theory Section 4.2 

Lead-user theory Section 4.3 

Collaborative leadership theory Section 4.4 

Innovations diffusion (ID) theory Section 4.5 

Open innovation ambassador theory Section 4.6 

4.2 Helix framework theory  
Engagement into an innovation governance ecosystem can be academically explained by the Quin-
tuple Helix theory, a five-helix model. The ‘Quintuple Helix’ includes the natural environments that 
represent the fifth helix and embeds the evolvement of the Triple Helix one of ‘university-industry-
government relations’ with the Quadruple Helix theory of a ‘media and culture-based public’ con-
text (Carayannis, Barth & Campbell, 2012). The Quintuple Helix model is a complex interdisciplinary 
and transdisciplinary five-helix structure ranging from the natural sciences to social sciences and 
humanities. It serves as an analytical framework for sustainable development and social ecology, 
relating knowledge and innovation to the environment (Carayannis et al., 2012).  

The Quintuple Helix could outline sustainable development, ‘eco-innovation’ and ‘eco-entre-
preneurship’ for the participant cities’ future. The Quintuple Helix consists of a multi-parametric 
model in theory and practice, enabling society to understand the association of knowledge with 
innovation in alignment with Pop-Machina’s goals of ‘sustainable development of circularity’ 

decade 1980, 2, 2%
decade 1990, 3, 2%

decade 2000, 11, 9%

decade 2010, 111, 85%

decade 2020, 3, 2%

Allocation of papers per decade published for the D 3.2

decade 1980

decade 1990

decade 2000

decade 2010

decade 2020
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(Carayannis et al., 2012). The Pop-Machina project can apply the Quintuple Helix theory, in 
developing a model of innovation to engage community makers through the application of know-
how, societal exchange and transfer of knowledge in a specific community (Carayannis et al., 2012). 
From a holistic viewpoint, Quintuple Helix model is valuing the natural environments of society as 
driving opportunities to excel in the sustainable development and knowledge-dimensions: economy, 
society, and democracy (Carayannis et al., 2012).  

The Five Helices of the Quintuple Helix Framework are illustrated in Figure 8. 

Figure 8. The Quintuple Helix Framework 

As depicted in Figure 8, the Quintuple Helix 
model dimensions relate to the Pop-Machina 
project challenge of ‘sustainable development 
of circularity.’ Notably, based on Figure 8, the 
helix-conception is an added-value societal 
asset in the sustainable cooperation system of 
knowledge, know-how, and innovation (Cara-
yannis et al., 2012). This five-helix model is 
interdisciplinary, and an analytical 
understanding of all helices depends on the 
continuous involvement of all disciplines, 
referring to society, democracy and the 
economy (Carayannis et al., 2012). The views 
as mentioned above, support the potential to 
achieve the targets of the Pop-Machina 
project influencing the way community 
makers perceive ‘entrepreneurship’ along the 
dimensions of ‘education’ and ‘sustainability 
through circularity’. The Quintuple Helix 
model visualises the collective interaction and 
knowledge exchange within the following five 
subsystems (helices) (see Figure 9):  

Source Carayannis et al., 2012 

(1) the education system, (2) economic system, (3) environment, (4) media and culture-based public 
(civil society), (5) and the political system (Carayannis et al., 2012). 
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Figure 9. Knowledge production and innovation 

The Pop-Machina project’s functionality is 
linked to the proper interpretation of the pair 
of ‘input-output’. New knowledge input 
increases through human capital in the eco-
nomic system’s helix, leading to an increase 
in the advanced knowledge economy’s value. 
Knowledge enhancement is achieving the 
stimulation of necessary further production 
facilities and development opportunities for 
a sustainable and future-oriented green econ-
omy, based on knowledge creation. Such a 
knowledge creation depends on new types of 
jobs, green products and green services of  
 

Source Carayannis et al., 2012 

the economic system, making a greener and circular economic growth, possible. In these subsystems 
‘output’ is considered know-how and innovation, based on new values, such as CSR and creation of 
shared value (Carayannis et al., 2012), which can motivate makers to join makerspace communities 
and ecosystems. The ‘functionality’ of the Quintuple Helix model is in alignment with the 
environmental considerations of the Pop-Machina project, balancing ecological challenges in a global 
context, and protection of the rising demand for ‘new green’ knowledge solutions and know-how to 
utilise resources in innovative ways for society and the economy, under the required: ‘sustainable 
impact assessment’, ‘sustained action’, political and economic ‘leadership’ or ‘empowerment’, and 
‘intelligent use of technology’. A potential application of the Quintuple Helix model in Pop-Machina 
would have the following helices: 
- with academia: Build ‘community-based research’ using the ‘third mission of Universities’, to 

effectively tackle societal challenges; 
- with industry: Symbiotic engagement for inflows and outflows of knowledge and IPRs; 
- with circular economy: The Environment benefits from the sharing, reuse and waste reduction 

initiatives; 
- with citizens: Empower makers to join the digital transition to collaborative ecosystems; 
- with government: Create interdisciplinary future R&I interaction with business stakeholders 

through innovative governance incentives (e.g., in Greece business investment in CSR and R&I 
expenses are 100% tax-deductible from gross income). 

4.3 Lead-user theory  
The ‘Lead-user theory’ also relates to Pop-Machina engagement objectives. It has been developed 
under the conception that lead users are those users of a marketplace who: (1) innovate anticipating 
relatively high benefits from satisfying their needs. Therefore, lead users are positioned to benefit 
significantly by obtaining a solution to those needs, and, (2) are at the leading edge of significant 
trends in a marketplace. They proactively address general needs that are later experienced by many 
users in bulk marketplaces. Hence, lead users encounter needs general in a marketplace, months or 
years before marketplaces face them (Franke et al., 2006; Von Hippel, 1986). The first component 
(that of high expected benefits component of the lead-user definition) serves as an indicator of the likelihood 
of innovation (Franke et al., 2006). It is based on the economics of industrial product, and process 
innovations: the higher the benefit expected from a needed innovation, the higher its investment in 
obtaining a solution. The second component (that of ahead on a vital marketplace trend component) 
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depends on the expected commercial attractiveness of innovations developed by local users residing 
near a marketplace (Franke et al., 2006). The critical component in valuing innovation diffusion is 
that some makers (seekers and solvers) adopt innovations before others, although constrained by 
real-world experience. 

The ‘Lead User’ theory (Von Hippel, 1986) initiated that: 
1. makerspaces may contribute to the creation of more user innovations and user entrepreneurs. 

Members have the opportunity to work with shared tools, modify and upscale products they own 
and transform them from idea to real-world experience, meeting their needs as consumers 
(prosumers -produce to consume) (Van Holm, 2015). Generally, makerspaces encourage 
exploration of problems, using machines and tools, without high levels of formal experience, 
based on motivation to be there and determine which projects to work on (Van Holm, 2015); 

2. each makerspace has a unique contribution to its local community as shaped by its founders and 
members. Some makerspaces focus more on entrepreneurship and offer services similar to 
incubators or co-working spaces with additional onsite tools. Alternatively, other makerspaces 
emphasise the open-access of tools, applying newly learned skills to community projects. Many 
spaces fall between those two extremes; 

3. the direct impact of product developed in makerspaces may be user-led innovations, by segments 
of the population that could never contribute to product design. Therefore, the introduction of 
democratised makerspaces has impacted the future of technology innovation (Van Holm, 2015). 
Makerspaces, as the latest expansion of access to entrepreneurship, is an opportunity to push 
society to engage with product design; 

4. contributing to entrepreneurship is the primary impact of makerspaces, with the additional 
potential to contribute to community development, education, and sustainability. Under the Pop-
Machina project, makerspaces address diversity and gender issues among socially vulnerable 
groups, since the maker movement’s strength exists in its openness and flexibility (Van Holm, 
2015); 

5. innovative outcomes foster when users target commercial attractiveness of new products, having 
economies of scale, better resources such as technical capabilities, expert coaching or a 
community of peers, lower time and cost constraints in the process, or funding for testing and 
refining the innovation (Franke et al., 2006); 

6. applying the lead-user methodology is critical to analyse how lead-user characteristics correlate 
with individual factors like personality traits, distinct from others. Relevant abstract variables of 
a trend position and expected benefit from innovation might facilitate identification of this 
valuable user group, and, explore how to incorporate promising groups of outside users into 
empirical innovations developed by lead users (Franke et al., 2006); 

7. introduction and adaptation to lead user methodology, as scientifically approached by Von 
Hippel (1986) must be improved and extended. Besides, organisational schemes for routinely 
acquiring lead user data – special interface groups, special incentives that induce lead users to 
interact continuingly – need to be developed and tested. A longitudinal study can assess lead user 
data under real-world conditions by testing data’s predictive accuracy from lead users against the 
future general market. The scientific interest could focus on industrial products comparing the 
economic performance of novel product concepts proposed by lead versus typical users (Von 
Hippel, 1986).  

Circular production (process and service) potential solutions have to adapt as components in the real-
world experience of larger industrial and consumer usage patterns. A change in one component can 
alter perceptions of products’ patterns, so users must first identify existing and invent new usage 
patterns in the value chain. A new product might play a role and beat the competition. Lead users 
have the problem-solving task to evaluate the new product’s potential contribution to the existing 
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supply chain. Competitive substitutes exist for many multiproduct usage patterns. Many products’ 
circularity choices are available, so the user must estimate how the new product’s innovative possi-
bilities compete (or fail) with existing options. Typical users of existing products are familiar with 
existing products and uses, and such familiarity interferes with their ability to conceive novelty (Von 
Hippel, 1986).  

4.4 Collaborative leadership theory 
In the relevant literature, collaborative leadership is a multifaceted issue that has been significantly 
associated with current cross-government policy drivers towards integrated public services. There-
fore, contemporary debates impact cultural value while considering the cross-sector role and collab-
orative leadership impact (Wilson, 2018). The circularity conceptualisation is of particular interest in 
Pop-Machina, based on waste and end-of-service depreciated materials for a second (or more) rounds 
of utility. D3.2 investigates linkages of craft-works made by the makers’ champions with those indus-
trial or manufacturing processes known and widely applied at linear production models at an era 
characterised with information overload, rapid change, complexity and compliance requirements 
(Dentico, 1999). Subsequently, leaders are devoted to investigating, analysing, interpreting, and build-
ing confidence in new leadership models, bridging learning principles (Raelin, 2006). This bridging is 
vitally crucial to the future of makers communities oriented to the circular economy. In this respect, 
bridging mechanisms (Dentico, 1999) should be realistic, custom-designed, or (currently applicable) 
based on digital platforms. 

Collaborative leadership subverts marginalisation methodological strategies by employing trust, 
communication, co-responsibility, and shared time and space. Among others, the lack of time was 
identified as the significant challenge that could weaken or hinder the success of a network’s collab-
orative action (Herrera-Pastor et al., 2020) Collaborative action is linked to shared beliefs among the 
leaders involved (Muller & Van Esch, 2020). Collaborative leadership at state legislative committee 
chairs unveiled that women chairs cite valuable leadership skills and experiences gained through com-
munity and volunteer experience. Besides, women committee chairs on average also showed a greater 
reliance on collaborative strategies in managing their committees than male colleagues. However, 
institutional factors have a much stronger influence (Rosenthal, 1998). Collaborative leadership has 
been widely discussed in public-sector leadership and public collaborative governance studies. It was 
signified that public employees’ collaborative leadership skills could facilitate acceptance of organisa-
tional rules (Hsieh & Liou, 2018). 

4.5 Innovations diffusion (ID) theory 
The most famous and widely used methodology is the diffusion of innovations theory from Rogers 
(1962), which has become the basis for widely used practitioner models (Hilmer, 2009). Rogers, in 
1995 developed the diffusion theory for the adoption of technological innovations that through 
social-media, can induce system-wide change. In the relevant literature, Roger’s Innovation Diffusion 
theory has focused on studying the innovation process for important funding organisations. This 
theory has proven especially fitting to cover a wide range of managerial interest: from the develop-
ment stage towards the diffusion and commercialisation stages. Another key-aspect refers to the 
associations developed between the management of research and development (R&D) projects and 
the ways of innovation diffusion. In this theoretical context, empirical results can support R&D man-
agers the lead projects contributing to technological development in the industry (Wonglimpiyarat & 
Yuberk, 2005). Another field of the theory’s added value is at the education sector, supporting 
students’ attitude towards using massive open online courses (MOOCs) systems (Zhao & Liu, 2018; 
Al-Rahmi et al., 2019) to promote teaching informatisation. These fields could be linked to circularity 
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processes, on design innovation diffusion using information technology (Zhao & Liu, 2018), since 
the physical presence in makerspaces during COVID-19 stopped.  

Key-determinants of the ID theory of operational effectiveness are the following key features: 
- the perceived characteristics of innovation, such as relative advantage, compatibility, image, result 

demonstrability, visibility, and trialability (Chang et al., 2016; Al-Rahmi et al., 2019; Yuen et al., 
2020); 

- the understanding of considerations about human–machinery interactions that both guide policy 
and draw the strategies for promoting the craft-works’ made by the makers’ champions, following 
specific manufacturing processes (Yuen et al., 2020); 

- the technological symbiosis of the Innovation Diffusion theory with that of technology acceptance 
model (Agag & El-Masry, 2016) Cloud service cost, security and service continuity/completeness, 
have an influential role to the stages of cloud service introduction in the information technology 
industry - pre-decision, in-decision and post-decision stages (Chen et al., 2017). Other paradigms 
of promoting synergistic linkages between different firms through the ID theory play a decisive 
and crucial role in developing industrial symbiosis (IS) networks or eco-industrial parks (Zheng & 
Jia, 2017); 

- the optimal duration of advertising campaigns for successive technology generations using 
innovation diffusion theory. Indeed, effective advertising campaigns should be among the most 
critical factors for the success of craft-works in the market. Subsequently, finding the optimal 
duration of the advertising campaign determines its successful launch and marketable impact. It 
has to be stressed out that not all advertising channels are fitting to all marketable products. Thus, 
the development of interactive, interpersonal mechanisms, such as blogs, differs from that of social 
network websites, since bloggers establish different social networks which may influence 
innovation diffusion (Cheng, 2017). Conclusively, for successive technology generations, 
advertising at the right time becomes even more critical (Aggarwal & Chanda, 2017). Social 
networking and innovation diffusion on blog websites can support selecting the craftworks’ proper 
promotional routes (Cheng, 2017). 

In this context, the makers’ communities of Pop-Machina D3.2 should consider the emergence and 
the development of ID as a process where they gradually adopt the knowledge, attitude and 
implementation of ID synergies (e.g., of makers’ champions). 

4.6 Open innovation ambassador theory  
The Open Innovation Ambassador conception is also highly relevant to the objectives of Pop-
Machina. Many organisations that seek to promote open innovation, successfully engage so-called 
‘innovation ambassadors’ (Huff at al., 2013a; 2031b). 

Understanding the term ‘innovation ambassador’ starts from the conventional meaning of the term 
‘ambassador’. A foreign ambassador would be a key player in foreign policymaking and diplomacy in 
a conventional life setting. He or she would permanently reside in a foreign country while at the same 
time, he or she would be responsible for safeguarding and promoting the interests of their own. 
Therefore, they would follow a dedicated agenda, fulfil specific tasks and build a good working rela-
tionship with a network of key stakeholders and strategic partners. Moreover, the ambassador would 
be an expert in the issues that concern their country of residence: they would not only be familiar 
with the current social, economic and political status of the country, but also its traditions, its history, 
its culture and other contextual elements. Most of all, however, the ambassador is a representative of 
his or her own country. They are responsible for promoting the interests of their own country in their 
new country of residence. They are ‘go-to’ persons for critical political issues, tasked with dealing 
with difficult situations in which their country has a stake. 
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Similarly, an ‘open innovation ambassador’ is tasked with communicating with the external world 
to identify new collaboration opportunities. They can address knowledge and innovation gaps and 
solve challenging problems that require complementarity of expertise and resources by multiple part-
ners. As such, they carry an agenda which represents the priorities and wants of their organisation. 
Subsequently, they must invest a great deal of energy in organising strategic goals, becoming a critical 
organisation figure. By talking at and going to gatherings; and increasing awareness about the organ-
isation’s objectives but being ‘open’ to new ideas from external parties. They should know their 
organisation and be notable inside it. That requests insight and expansiveness. Social skills and net-
working capabilities are essential, and other individuals should feel good and right about associating 
with the open innovation ambassador. While being discretionary, the open innovation ambassador 
should also be direct, trustworthy and captivating (McFarthing, 2014). 

In Pop-Machina, the community members, as community ambassadors and gatekeepers, are tasked 
with looking for innovation ideas outside their comfort zones and outside the makerspaces. They 
could also be seen as the persons communicating with other crucial stakeholder groups, municipality 
departments, to raise awareness of Pop-Machina ‘s collaboration platform. Finally, they could be seen 
as the persons who meaningfully promote their open innovation objective and challenges in social 
media (Barlatier & Josserand, 2018). Ambassadors belong in the same group of people and link with 
people used as sensors for real-time mapping and monitoring through their subjective observations 
(Resch, 2013). Sensors are the community members, engaged makers and end-users in any of the 
Pop-Machina framework activities. 

Box 3. Chapter 4: theoretical background 

This study is based on a comparative literature review of 130 articles classified into 13 domains 
critical for Pop-Machina. 

The analytical framework for the development of circularity is presented through the Quintuple 
Helix theory where the natural environment (fifth helix) is co-examined along with ‘university-
industry-government relations’ in a ‘media and culture-based public’ context. This interdisciplinary 
scheme visualises the interaction between the subsystems of the (1) the education system, (2) eco-
nomic system, (3) environment, (4) media and culture-based public (civil society), (5) and the polit-
ical system. 

Under the Lead-Users theory, lead users of a makerspace innovate having high expected benefits 
from satisfying their needs, aspiring to be at the leading edge of significant trends in a marketplace. 

The Collaborative Leadership theory considers cross-government policy drivers. Given Pop-
Machina’s central concept of circularity (waste and end-of-service depreciated materials for a second 
(or more) rounds of utility), the notions of trust, communication, co-responsibility, and shared time-
space, are essential. 

The Innovation Diffusion (ID) theory suggests that technological innovations through social-media 
diffusion can induce system-wide change. 

Under the Open Innovation Ambassador theory, open innovation ambassadors communicate with 
the external world to identify new collaboration opportunities, address knowledge and innovation 
gaps and solve challenging problems. 
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5. Makers ecosystem engagement plan 

5.1 Ecosystem engagement planning 
A specific Community Engagement Plan is developed for each pilot area to gradually form a multi-
stakeholder ecosystem of makers. Pop-Machina deploys local warm-up activities (such as makers’ 
fairs, info-days) to rally and mobilise citizens, supply chain actors, investors, urban planners, city 
officials and other stakeholders around the circular economy and maker movement concepts. In this 
context, disconnected (groups of) makers identified through preparatory activities are invited to join.  

The invitation process is inclusive, based on a transparent and open-to-all approach with the follow-
ing means: 
- media information and other publications: Leaflets, posters and infographics, press releases (on 

ad-hoc basis) and newsletters, communicate Pop-Machina’s outcomes and the potential of their 
implementation in urban and peri-urban circular ecosystems across EU countries; 

- ‘warm-up’ events: A series of regional ‘warm-up’ activities and events, such as info-days and 
meetings (3 activities in each pilot areas), at the early stages of the project, raise awareness around 
its vision, attract the local makers’ insights and build initial consensus regarding the Circular Maker 
Communities (CMCs) concepts; 

- workshops: Several consultations, training, co-creation and policy workshops are organised in the 
Circular Makerspaces throughout the Pop-Machina project duration; 

- presentation days: Pilot cities organise ‘Investor Presentation days’ in the targeted cities, aiming 
to showcase the project’s circular productions and draw the attention of industrial stakeholders and 
investors, thus fostering further development and business exploitation of the piloted cases; 

- web portal: The web-portal serves as a primary online platform for general level communication. 
A chat-box and files sharing apps can facilitate the interaction of users; 

- social media: Mainstream social networks, Slack, Instagram, Facebook, Twitter and LinkedIn, as 
well as a YouTube channel, act as one of the main pillars of our online awareness creation strategy; 

- promotional video: A promotional video uploaded to the project’s YouTube channel, to create 
awareness and exploit viral marketing effects, (along with other relevant videos from the pilot sites, 
project events, workshops) promoting the Pop-Machina pilot activities, targeting a significant out-
reach of the project; 

- international roundtable: This roundtable will be organised in Brussels near the end of the pro-
ject, as a critical policy event of Pop-Machina. It will target to attract relevant decision-makers to 
communicate, discuss, and validate the project’s policy recommendations (Policy Brief); 

- external events and conferences: Throughout the project’s lifecycle, the Pop-Machina team par-
ticipates in several external or digital events and virtual conferences of interest to our stakeholders 
and revolve around urban planning, circular economy, sustainable ecosystems & the maker 
economy; 

- clustering and synergies with other projects and initiatives: Interaction, networking and creation 
of synergies with other networks, associations and relevant EU initiatives from the very early stages 
of the project’s implementation to benefit from others’ experience and knowledge and maximise 
the impact of our communication activities by leveraging multiplier and network effects. Every step 
aims to instil and enhance the maker community spirit within the local ecosystems of the focus 
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areas identified during the preparation phase, fostering the creation of an enabling culture and 
environment for circular maker ecosystems.  

5.2 Pop-Machina ecosystem engagement plan 
This section provides a detailed overview of Pop-Machina’s dissemination and communication plan, 
developed to effectively promote, communicate the project activities, and disseminate its outcomes. 
The purpose of this plan is to serve as a springboard of inspiration on how to perform 
communications. The plan defines tools and actions that contribute to promoting the project’s vision, 
activities and results across various stakeholders. At the same time, it supports the consortium’s effort 
to exploit and sustain the assets developed during the project. Overall, this plan should be seen as an 
operational document that works horizontally, connecting all parts of the project’s work plan with 
the respective project activities. An overview of the dissemination and communication strategy of 
Pop-Machina is presented in Figure 10.  

Figure 10. Overview of the Pop-Machina dissemination and communication strategy 

This figure shows the key elements for 
the elaboration of an effective com-
munication and dissemination strategy, 
including what should be communicated 
(project concepts, outcomes, assets) and 
why, to whom (target audiences), how 
(channels and tools), when, by whom 
and how much. Although it is essential 
to pay attention to defining each 
element’s details early, the plan must 
remain flexible and open to change 
whenever necessary. In other words, it is 
vital to regularly review all of the above 
critical elements to adapt to the emerging 
needs of the project appropriately. The 
strategy must be translated into a prac-
tical and realistic plan that facilitates the  
 

Source Altsitsiadis & Piccoli, 2019 

project’s objectives in a nutshell. More detailed information on each element of this strategy is 
provided below.  

Of particular interest in Pop-Machina, are the Social Media Accounts (SMAs). SMAs are handy tools 
for Communication & Dissemination purposes, and of course for engagement with a broader 
audience. Social Media allows reaching a vast, but also targeted audience, maximising the outreach 
and the impact of the project. The establishment of a transparent methodology concerning the use 
of social media is of crucial importance.  

First of all, a robust SMA strategy is needed to identify the advantages, risks (e.g. information leak-
age) and mitigation measures. In association with the overview mentioned above of the Pop-Machina 
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dissemination and communication strategy20, visualised in Figure 10, a detailed social media strategy 
should address the following issues:  
- WHY - objectives; 
- WHERE - choice of platforms and creation of accounts; 
- WHO - identification of the person in charge of social media and identification of target audience; 
- TO WHOM - target audiences; 
- HOW - expected impact and method to assess it; 
- WHAT - content and language matters; 
- WHEN - timing of publishing and time allocation; 
- HOW MUCH - timing of publishing and time allocation; 
- RISKS AND BENEFITS. 

The following analysis is based on the practical experience from Pop-Machina so far. It is adapted to 
serve as a practical and compact methodology for maker communities pursuing engagement with 
stakeholders via social media.  

5.2.1 Why – objectives 
First of all, it is crucial to define the dissemination and communication objectives for the project 
clearly. In the case of Pop-Machina, all dissemination and communication activities focus on the 
following: 
- raising awareness: informing all interested parties about the project’s objectives, results, benefits, use 

and applicability through various channels; 
- promoting a more profound understanding: by engaging with selected audiences that can directly benefit 

from the project’s activities and tools and engaging with target groups to facilitate the adoption of 
the project’s outcomes; 

- influencing decision-making: by showcasing evidence from the project activities to influence and ‘bring 
change’ within authorities and policymakers regarding the maker movement’s uptake and 
collaborative production practices.  

5.2.2 Where 
Regarding the most effective social media, they should be those of wider social acceptability and 
already fully developed platforms - mainly Facebook, Twitter, LinkedIn. Recommendation systems 
can personalise e-commerce and social trust based on the interests and socio-commercial perceptions 
of users of a community. The functionality of such recommendation systems could be ideally served, 
promoting digital innovation tools with social integration. Crucial to the circular economy’s develop-
ment is developing an open innovation ‘ecosystem’ for ‘circular’ creators, being a viable tool for 
upgrading applied theory. Table 3 below contains the most widely-used social media platforms, which 
have been used by the project or are considered to be interesting for makers. For each platform, the 
main objective is described, along with the most relevant stakeholders that can be approached. The 
aim is to provide a quick overview of the available choices and help makers decide which platform 
best serves their needs. Besides there is a vast array of communication channels that could be linked, 
aligned, and updated. Indicative social media accounts are suggested at Table 3.  

 
20  European Commission. (2020). Social media guide for EU funded R&I projects, V1.1. Retrieved at:  

https://ec.europa.eu/research/participants/data/ref/h2020/other/grants_manual/amga/soc-med-guide_en.pdf [last accessed 
15/1/2021]. 

https://ec.europa.eu/research/participants/data/ref/h2020/other/grants_manual/amga/soc-med-guide_en.pdf
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Table 3. Social media accounts and objectives 

Social Media Accounts Objective 

Twitter Twitter is a handy dissemination tool, which is more relevant to posts similar to announce-
ments; for this reason, there is a relatively small character limit. It is ideal for events in which 
information needs to be publicised instantly. Policy-makers and EU projects and initiatives 
broadly use Twitter.  

Facebook FB is the oldest and most widely used platform by the general public. For this reason, there 
are different options to serve the needs of users best. For instance, a Facebook profile is 
more appropriate for individuals, while a page is better for projects, less personalised. A 
Facebook group is more relevant for exchanges among its members and promotes two-way 
communication. 

LinkedIn This social platform is mainly focused on professional networking. Professionals and aca-
demics use LinkedIn to highlight their achievements as well as by several institutions for job 
openings. LinkedIn provides the options of creating a profile that is more suited for person-
alised usage and company pages. Makers can create a page representing their communities 
and seek synergies or even expertise from other professionals. 

Instagram 
 

Instagram is image-oriented. Compared with the media mentioned above, this platform can 
help makers promote their products more effectively. Creative networks and artists widely 
use Instagram, and it can be linked with advertisement campaigns and similar promotional 
activities.  

YouTube 
 

It is ideal for audio-visual content. YouTube can serve as a platform where makers can pro-
mote their products and activities to stakeholders. As a usual practice, the videos from 
YouTube are shared in other social media to engage with broad audiences. Live streaming 
on YouTube has become a trendy functionality of this platform and can be used as an alter-
native to face-to-face meetings that are open to the public. Pop-Machina has used YouTube 
to upload promotional videos of the project, and more recently communicate the updates 
from pilot cities with a more engaging and contemporary manner.  

Slack 
 

Slack is practically a messaging platform that can facilitate maker communities to collaborate 
remotely. Slack offers the possibility to organise the content in channels and provide a user-
friendly environment for file-sharing and project management. Pop-Machina has used Slack 
for internal usage within the consortium, where all partners could communicate directly and, 
most importantly, follow updates for specific matters, such as pilots’ activities. 

Source Authors’ elaboration based on Altsitsiadis & Piccoli (2019) 

5.2.3 Who –  contributors 
It is essential to identify and classify the stakeholders that makers wish to engage in the target audi-
ence. This process should be done at an early stage, as it assists makers choose the appropriate tools 
to approach and engage them. Additionally, the makers who have a more leading role in their com-
munities can prepare templates asking their members to identify and classify the target stakeholders. 
This process allows a more collaborative approach within the communities, stimulating and empow-
ering their members. 

To achieve the communication and dissemination strategy and plan’s aims and objectives, all team 
members’ roles and responsibilities have to be clearly defined. In the case of Pop-Machina, all part-
ners play a vital role during the project’s communication activities. Different ways partners may con-
tribute to dissemination and communication activities, depend on the project’s specific aspects. In 
Pop-Machina, partners’ contribution is a natural by-product of the project’s development since most 
activities, results, milestones and progress involve stakeholder engagement and communication or 
turn into assets that should be adequately promoted. However, partners are also expected to support 
dissemination and communication in the following ways:  
- contribute to offline communication by organising events and raising awareness of the project 

locally; 
- enhance the online presence of Pop-Machina by providing content for the website and the project’s 

social media accounts; 
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- pursue the broadest possible exposure of the project through their participation in relevant 
events/conferences and publications for online/offline sources of information (e.g., websites, 
newspapers, magazines). 

For all these activities, proper reporting is fundamental. Dedicated reporting templates have been 
prepared for Pop-Machina, and all partners are asked to provide the required information regularly. 
While at a local level the number of partners may not be as large as Pop-Machina’s, such templates 
can streamline information exchange.  

5.2.4 To whom – target audience 
Next, it is crucial to decide on the audiences targeted through dissemination and communication 
activities. Usually, multiple audiences have different needs and interests and, therefore, have to be 
targeted appropriately to be effective.  

A useful tool used in Pop-Machina for identifying the primary target audiences is the Stakeholders 
Classification Model (Mainardes, Alves & Raposo, 2012) presented in Figure 11. This model evaluates 
the level of interest, the influence of a specific group of stakeholders and the project’s impact on that 
group.  

Stakeholder engagement is an essential part of any communication strategy, as was developed in 
Chapter 3. 

In Pop-Machina’s case, the stakeholder groups identified and targeted for communication and 
dissemination are presented in Table 4 (Pop-Machina’s target audience). In this respect, Pop-
Machina’s communication and dissemination refer to an audience across the European Union and 
Associated Countries.  

In a local communication and dissemination effort, target-audiences may vary. In this instance, 
target-audiences may include people from the local community who can serve as ‘maker champions’ 
(i.e., people acquainted with technology, people teaching in local schools/universities), women or 
other groups (e.g., to ensure equity in participation), public officials (who can serve as influential 
messengers) or others.  

Figure 11. Stakeholder mapping and types of stakeholder engagement 

 
Source Altsitsiadis & Piccoli, 2019 
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Table 4. Pop-Machina’s target audience 

Target group Description 

Cities, regions & 
national authorities 

All national authorities involved into each city or region and potentially interested in improving their 
urban development strategies, as adopters of the circular collaborative production schemes proposed 
by the project 

Makers/maker 
communities 

All individuals who create things, often using materials or re-assembly products that are discarded, 
broken or unused/underused, can have a role in the project 

Industry Private industrial sector stakeholders are the leading technology and service providers, focusing on 
circular production 

Circular entrepre-
neurs & investors 

Private enterprises interested in the circular economy (e.g., eco-product design production) and 
financing actors searching for investments in this field aim to increase the market potential for 
circular solutions 

Policymakers Decision-makers, EU and national level stakeholders, and licensing authorities to play a pivotal role in 
policy design, adoption, and implementation (especially in climate and energy, but also culture, 
creativity, and inclusive society) 

Academic 
community 

The academic community as a whole, focusing on urban planning experts, sustainability and circular 
economy researchers. This target group also covers researchers at universities and other research 
institutions working in various other disciplines (e.g., behavioural and social sciences, environmental 
sciences, technical fields) 

Civil society All NGOs and other interested groups (Non-for-profit organisations, civil society groups, local 
associations) related to ecology, sustainability, urban resilience, social inclusion and cohesion, 
manufacturing, adult learning, and handicrafts active within the urban ecosystem 

General public All citizens who can potentially have a role in the project and especially vulnerable groups of the local 
population 

Relevant EU 
projects 

Both ongoing and completed European projects which are focusing on similar topics including 
among other: circular economy, sustainable urbanisation, nature-based solutions, collaborative 
production 

Major EU initiatives European-wide, as well as international initiatives that are relevant to the project’s advances and 
outputs 

End-users Individuals interested in the project’s outcomes may use the products, services and infrastructures 
developed during the project 

Each of the groups described above represents a different target audience associated with specific 
communications, marketing, and dissemination objectives.  

5.2.5 How – channels and tools 
Social media can provide metrics and insights to measure the activities’ impact and performance by 
the number and type of stakeholders engaged. The engagement progress can be monitored by key 
performance indicators based on data. The indicators can include quantitative and qualitative aspects:  
- quantitative aspects refer to the number of clicks, likes, shares, tags, video views, new followers, 

profile visits, engagement rates; 
- qualitative indicators include the type of comments, tone, types of followers, and impressions. They 

may also include new synergies, commercialisation and appreciation of the makers’ products, and 
knowledge exchange between makers and the target audience. 

Another aspect to consider is the use of hashtags and handles, allowing messages to reach a wider 
audience. Therefore, makers must create a specific handle and possibly some hashtags for their 
activities, but they also identify the relevant and popular ones with which they can be linked. 

To implement a dissemination and communication strategy, a combination of channels and tools 
can maximise success chances. The adequate channels and tools have to be carefully selected based 
on the messages distributed and objectives to be achieved. The channels and tools used for Pop-
Machina’s communication and dissemination activities are illustrated below in Figure 12.  
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First, the visual identity is crucial for the project’s visual communication. It involves any material 
related to the project’s visual identity, such as the project logo and selected colour palette and the 
required templates to be used throughout the project lifetime.  

Second, the documentation includes the leaflets, poster and infographics that should be developed.  
Third, there are several ways of publishing project progress and outcomes through press releases, 

newsletters, scientific publications, policy recommendations, and project deliverables.  
Another important channel for communication and dissemination is the organisation of events. 

Several events can be organised during the project lifetime, including warm-up events, presentation 
days, workshops, conferences and external events, and international roundtables. In the context of 
Pop-Machina, different types of events are planned, and special attention is drawn on the organisation 
of co-creation workshops that actively involve the local community of makers in the pilot areas. 

Finally, an online presence is a crucial communication tool to increase the project’s visibility. More 
specifically, a website designed to present the project’s details and progress is fundamental together 
with the dedicated social media accounts. Other online presence channels are blogs and online 
forums, while promotional videos can be a valuable tool to directly and straightforwardly promote 
the project’s concept. Creating all this material can seem daunting.  

Great tools are easy-to-use and free (for instance, Canva), which cities can leverage to design com-
munication material in a cost-efficient way. Similarly, often local cities need not have fully-fledged 
communication channels (social media). Often, in local contexts, simple means such as advertising at 
local commerce, public venues, bus stops, schools or only word-of-mouth can prove to be an incred-
ibly effective way to reach local audiences. 

The Ecosystem Engagement Plan of Pop-Machina has a visual identity from the project’s logo and 
templates till the target audiences, ensuring consistency throughout the project duration (2019-2023), 
as graphed in brief at Figure 12. 

Figure 12. Pop-Machina’s communication and dissemination activities 

Source Altsitsiadis & Piccoli, 2019 

5.2.6 What – key messages 
Another critical part of effective communication and dissemination strategy is to define the core 
messages communicated to the target audiences. Consequently, the content posted in the different 
social media channels and the language used should be adjusted. For instance, LinkedIn requires a 
more detailed description of the appropriate technical terms. Twitter is more used as a ‘teaser’ that 
provides a brief synopsis to the broader public and attracts the specialists’ attention to additional 
information sources. 
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As in every communication and dissemination activity, the content should be tailored to the target 
audience to stimulate and engage stakeholders effectively. The use of visual content makes the con-
veyed message more appealing and should be used so that the message stands out amid the sea of 
information at the home page of end-users. In all circumstances, the content should be accurate and 
reliable. 

Considering the variety of needs and interest in the project’s assets, each stakeholder group must 
be targeted through different messages. Depending on the audience they target, the messages can 
either promote project assets and outcomes or invite stakeholders’ participation in the project. Pop-
Machina has elaborated tailor-made critical messages for each target audience, used respectively in 
the communication channels and activities planned for the project lifetime. In practice, short 
messages that convey the essential information directly can prove to be effective. To this end, using 
behavioural theory can be particularly useful (for more information, see EAST Framework in 
Chapter 7). 

5.2.7 When 
At this section, there are two main aspects to consider: the timing of posting (when to post updates) 
and the time allocation of the person in charge of social media.  

Concerning time allocation, up to date and engaging social media accounts require a time invest-
ment, which should not be overlooked. It is crucial to be active and proactive. Besides posting their 
updates, makers should identify other relevant accounts to follow and engage with them. 

Regarding the time of sharing updates, it is preferable to have a constant flow of information. For 
instance, for the case of events, the organisers should inform their audience well in advance and at 
different stages: the announcement for participation should be made initially and periodically and 
close to the deadline, highlighting the urgency effectively.  

It is crucial to create posts to raise awareness and visibility; to do so effectively without sacrificing 
the quality, it is recommended to have drafts prepared in advance. For the case of outputs and results, 
makers can use the time efficiently, not waiting for the final results; teasers or work in progress are 
engaging methods that may also result in informal ‘review’ from the end-users. 

Usually, communication and dissemination activities start at the very beginning of a project and 
continue during the project implementation and beyond. As illustrated in the figure below, Pop-
Machina’s communication process is defined in four consecutive phases based on the project’s 
objectives described below.  
1. First phase (M1-M6) - Early in the project: focus on the general promotion of the project, emphasising 

awareness-raising; 
2. Second phase (M7-M35) - During the project: focus on the dissemination of the collaborative 

production tools and the services offered to citizens, encouraging them to participate in the maker 
communities; 

3. Third phase (M36-M48) - By the end of the project: focus on the dissemination of the pilots’ outcomes 
via online and offline activities; 

4. Fourth phase - Beyond the end of the project: focus on the continuous promotion of the project 
outcomes through everyday activities and professional networks.  

A detailed and clearly defined time plan can safeguard that project developments are communicated 
efficiently, setting the timing of the stakeholder engagement activities. In all phases, the blend of 
online and offline communication and dissemination tools and activities is crucial. The use of a Gantt 
chart to provide specific timelines for each specific activity should also be considered.  
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5.2.8 How much – assessment 
The monitoring of all relevant activities on an ongoing basis is fundamental for effective communi-
cation and dissemination strategy. Through the frequent assessment of communication and dissemi-
nation actions, their effectiveness is assessed and, whenever required, adapted to increase the project’s 
visibility and outreach. Moreover, KPIs can be used as a benchmark to monitor and assess the impact 
of communication, awareness-raising and dissemination activities. Pop-Machina has defined a spe-
cific number of KPIs used to assess the effectiveness of communication and dissemination activities. 
In principle, even in a local context, setting KPIs can help benchmark the communication activities 
and gauge local initiatives’ success.  

5.2.9 Risks and benefits 
Regarding the D3.2 and Pop-Machina objectives, social media can offer essential benefits in 
communication and dissemination, but some risks should be identified to put timely mitigation 
measures in place. Concerning the risks, besides submitting irrelevant content, spamming, and 
individuals or companies’ efforts to advertise their products or services, there are more severe risks 
linked to loss of intellectual property or privacy breaches. IPR and protection of copyright are of core 
interest for the EU linked to the Single Market; In this regard, makers are advised to consult the 
Intellectual Property Rights (IPRs) policy, protect copyright and trademarks and the international 
trade policy 21 prevention measures.  

Concerning data protection, makers should ensure they comply with the GDPR22 of the EU and 
avoid data breaches. Consent forms for storing and sharing data, for instance, from participants in 
events, are necessary tools. The stages of dissemination and stakeholder engagement activities are 
illustrated below in Figure 13.  

Figure 13. The four stages of dissemination and stakeholder engagement activities 

 
Source Altsitsiadis & Piccoli, 2019 

 
21  European Commission. (2020). Intellectual property rights. Retrieved from https://ec.europa.eu/info/business-economy-euro/doing-

business-eu/intellectual-property-rights_en [last accessed 15/1/2021]. 
22  Official Journal of the European Union. (2016). Regulation (EU) 2016/679 of the European Parliament and of the Council on the 

protection of natural personals with regard to processing of personal data and on the free movement of such data, and repealing 
Directive 95/46/EC (General Data Protection Regulation. Retrieved from  
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679 [last accessed 15/1/2021] 

https://ec.europa.eu/info/business-economy-euro/doing-business-eu/intellectual-property-rights_en
https://ec.europa.eu/info/business-economy-euro/doing-business-eu/intellectual-property-rights_en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
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5.3 Stakeholder commitment package 
Stakeholder commitment package essentially describes how cities can ensure adequate participation 
by establishing early-on key stakeholders’ commitment. Early commitment can create a robust and 
multifaceted maker community with shared interests around circular innovation, sustainability and 
more broadly, around the act of making. In this respect, it is crucial to identify maker champions or 
other persons that can act as multipliers in the project as early as possible.  

Effective multipliers are likely to be people who have high-influence (see also, Altsitsiadis & Piccoli, 
2019) and therefore limited time to participate and join the activities of a makerspace. A stakeholder 
commitment package can be an effective way to communicate with such stakeholders. Such a package 
can give influential stakeholders early access to information about makerspaces’ plans or events (i.e., 
before disseminating them to the general public). 

On top of that, such a package can include a general (tentative) calendar with forthcoming activities. 
In this way, influential stakeholders can plan and make the necessary arrangements to participate in 
key-events and play an active role in the makerspaces’ activities. In practice, the stakeholder commit-
ment package can be tailor-made. However, this package typically abides with stakeholder engage-
ment principles, notably, purposefulness, inclusivity, timeliness, transparency, and respect.  

5.4 Conclusions on ecosystem building 
To conclude, D3.2 builds on the principles and lessons learnt from several past successful community 
initiatives, adopting a push approach instead of a pulling one. The project targets specific demo-
graphic groups (e.g., elderly, women, youth, disabled) that would otherwise not join maker commu-
nities. Similarly, the circular vision is communicated in concise and straightforward messages by trans-
lating the professional and technical jargon of circular urban development challenges and processes 
into a language that can be easily understood and resonate with people, highlighting the relevance to 
their daily lives’ problems.  

Once the warm-up activities have attracted the first pool of motivated citizens, new community 
structures gradually develop in the form of ‘Circular Maker Communities’ (CMC) by encouraging 
these communities to co-develop shared visions and circular goals.  

During local consultation workshops, co-organised local communities self-define:  
1. their objectives as a community;  
2. the community’s overall structure, roles and responsibilities and; 
3. specific action plans for engagement.  

Where applicable the support of local maker champions, active citizens are identified and enlisted to 
facilitate trust-building and provide meaningful leadership to communities by deeply knowing and 
enacting their vision. Simultaneously, the principles of Digital Social Innovation (DSI) and digital 
tools facilitate interactions and decision making in the communities.  

The ecosystem’s long-term viability critically depends on the emergence of a critical mass of 
empowered citizens, non-governmental players and involved stakeholders. Makers should be 
empowered to become prosumers (Kotler, 1986) (creative DIY producers and consumers for 
customised services and products).  

With clear guidance, proper customisations and training, the technical experts (involved in this 
study), trust that ecosystems built through this pilot project can revolutionise collaborative produc-
tion for circular maker ecosystems. They may intervene in policy discussions over circular collabora-
tive practices, following the progressive steps visualised in the diagram below: 
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Figure 14. Pop-Machina citizens’ empowerment plan (snapshot from GA, 2019) 

Circular economy start-ups may later evolve as trailblazers,23 that scale-up and change market condi-
tions, influencing public policy actions. Innovation ecosystems consist of the needed platforms to 

tell their story and share their mission to having a disruptive economic and societal impact with their 
innovative circular solutions. Through the Pop-Machina collaboration platform, makers are 
empowered to engage with potential partners, collaborators, investors and customers.  

Box 4. Chapter 5: makers ecosystem engagement plan 

The various pilot areas’ ecosystem engagement plan involves media information and other publica-
tions, warm-up events, workshops, presentation days, social medial, web portals, promotional 
videos, international roundtables, external events and conferences, and synergies with other 
Projects/Initiatives. 

The Objectives (Why) of the Pop-Machina project are to raise awareness, promote a more profound 
understanding and influence decision making on collaborative production practices. 

The social media platforms (Where) that could be deployed include Twitter, Facebook, LinkedIn, 
Instagram, YouTube, and Slack. 

The target groups (Whom) of the Pop-Machina project are cities, regions and national authorities, 
maker communities, industry, circular entrepreneurs and investors, policymakers, the academic 
community, the civic society, the general public, relevant EU projects, major EU Initiatives, and the 
end-users.  

Tools used (How) are visual identity, documentation, publishing, organisation of events and an 
online presence.  

The communication and dissemination activities are spread over the four phases of (When): early 
in the project, during the project, by the end of the project and beyond of the project. 

  

 
23  World Economic Forum. White Paper (5.1.2021) Circular trailblazers: Scale-ups leading the way towards a more circular economy. 

Retrieved at: https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-
economy [last accessed 14.1.2021]. 

https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-economy
https://www.weforum.org/whitepapers/circular-trailblazers-scale-ups-leading-the-way-towards-a-more-circular-economy
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6. Ecosystem engagement activities 

As defined in the ‘Functionality of terminology’ Section 1.3, Engagement refers to ‘engaging with civil 
society to facilitate policy development under democratic principles based on values such as participation, deliberation 
and democracy’ (Pedersen, 2020, p. 2). Similarly, Phillips and Orsini (2002) define engagement as the 
‘interactive processes of deliberation among citizens and between citizens and government officials to contribute meaning-
fully to specific public policy decisions in a transparent and accountable way’. The notion of engagement is directly 
intertwined with participation and participatory democracy to achieve more transparent and collabo-
rative governance. During the last decade, a growing number of approaches explored novel govern-
ance schemes. New schemes on digital governance shift away from governments anticipating citizens’ 
and business’ needs (citizen-centric approaches) to citizens and businesses determining their needs, 
addressed in partnership with governments (citizen-driven approaches) (OECD, 2014).  

Citizen and community empowerment are among the key pillars of Pop-Machina. The project 
focuses on empowering citizens and other stakeholder groups to become creators of circular maker 
communities. Non-governmental stakeholders, including citizens, civil society, business and aca-
demia, are considered the agents and driving wheel of urban innovation, not just targets. In this 
context, engagement plays a central role in mobilising people under the circular economy and com-
munity manufacturing banner. Among the main challenges for the maker movement’s engagement 
is how to motivate people to join collaborative networks and create shared value, contributing with 
their skills and expertise for the mutual benefit of the maker ecosystem. A holistic strategy for dis-
semination and communication needs to address these challenges by supporting relevant stakehold-
ers’ engagement.  

Engagement is primarily based on citizens empowerment and peer to peer communication activities. 
The New Green Deal and the New Circular Economy Action Plan,24 urge consumers and urban 
stakeholders to proactively participate in public policy for social innovation and urban development 
towards circular and regenerative cities on the citywide level. In this context, Pop-Machina’s 
‘Dissemination, Awareness raising and Communication Plan’ (DACP) lays out a fully-fledged strategy 
to engage and enable stakeholders to drive change. This strategy includes, amongst others:  
1. specific objectives; 
2. key target-audiences; 
3. communication channels and tools (e.g., website, social media accounts such as Facebook, 

Twitter, LinkedIn, YouTube); 
4. the communication material (e.g., leaflets, templates); 
5. as well as a monitoring framework.25 

The project’s communication campaign uses effective channels to deliver the project critical messages 
empowering the targeted stakeholders and citizens to actively promotes an ongoing dialogue.  

The following chapters provide a framework for all of the above issues and showcase the methods 
and tools that have been adopted across different WP activities to promote and support engagement 

 
24  COM 2020/98 final. European New Circular Action Plan. Retrieved from  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:98:FIN&WT.mc_id=Twitter [last accessed 15/1/2021]. 
25  Based on 2.2.4 pp.32/70 Pop-Machina GA 2019 (Grant proposal submitted on 04/09/2018).  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:98:FIN&WT.mc_id=Twitter
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during the project. Further, a tokenisation system, launched in the form of a local (utility) currency, 
will help interconnect the different system players, as explained in Section 8.3 below. 

6.1 SMART and logic methods to assess engagement activities  
The systematic assessment of the merit, worth, or value of an activity or a project (Scriven, 1991), is 
an essential part of any community engagement process. If the assessment is done correctly, it 
improves activities and understands more about the programme’s impact. Moreover, it helps focus 
on what is essential to achieve, how it can be achieved, and achieve it successfully. Besides, it fosters 
learning that can be shared with others and inform future activities. There are two main types of 
evaluation or assessment: formative and summative (Scriven, 1990). The formative evaluation aims 
to support and improve an on-going activity, and a summative evaluation at documenting the final 
impact (success or failure) of the activity, usually performed after the activity is over (Chambers, 1994; 
Scriven, 1990). In this section, the focus is dedicated to the formative type of evaluation.  

Figure 15. Developing SMART objectives 

When preparing an assessment plan, it is crucial to 
consider the overall aim of the activity and objec-
tives – how this aim can be achieved. It is helpful 
to make objectives SMART: S(pecific) M(easurable) 
A(ttainable) R(elevant) and T(ime defined).  

The SMART method in evaluation is a main-
stream method for developing goals and objectives 
widely used in different industries and sectors 
(Bjerke & Renger, 2017). The context and envi-
ronment in which these goals and objectives are 
being set are essential. For example, in stable and 
predictive environments (e.g., of the fast-moving 
consumer goods sector) specific and measurable 
goals of the SMART method, are more relevant 
than in a more dynamic and uncertain context, such 
as genetic testing services or augmented reality 
technology (Reeves & Fuller, 2018).  

Specific means are straightforward and well 
defined, focusing on action and the relevant outcomes – what actually could be done to achieve the 
aim. Measurable – progress will be measured toward attaining each objective (how it can be 
determined if the objective is being achieved). Attainable – whether the objective can be achieved: 
what budget will be needed, what skills will be necessary and how much time it will take to implement 
the activity. Relevant – reasonable and realistic, it has to be something that can be done that would 
help to achieve the aim, considering the resources (financial, personnel and time) that are allocated 
for the activity. Finally, Time defined – having clear deadlines that are both achievable and realistic 
(Doran, 1981; Spicer, 2012). 

The main objectives are to assess and understand community’s information needs, the preference 
for using communication channels, recognise community structure, social cohesion and behaviour, 
and understand the preferred mechanism to raise concerns or share feedback (Pasli et al., 2019). 
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When planning an activity, it can be useful to consider working within a structured framework, which 
could help shape and clarify the programme’s planning and evaluation.26  

For example, Webler’s (1995) public engagement evaluation framework consists of two meta-prin-
ciples: 1) fairness and 2) competence. Fairness is related to equal opportunities for the community to 
be meaningfully involved in planning and decision-making processes; and competence is related to 
the accessible and interpretable information being provided to participants promptly (Webler & 
Tuler, 2000).  

While this framework is relatively abstract, the framework developed by Rowe and Frewer (2000) 
is more holistic and consists of two main evaluation categories: (1) acceptance criteria and (2) process 
criteria. ‘Acceptance criteria’ comprise five features: representativeness, independence, early involve-
ment, influence and transparency. ‘Process criteria’ among communities comprise four features: re-
source accessibility, task definition, structures, decision-making, and cost-effectiveness (Rowe & 
Frewer, 2000; Jabbar & Abelson, 2011). 

In principle, as each community is different, there are no hard and fast rules as to what elements a 
community needs to thrive. Nonetheless, according to a UN’s publication,27 cities can consider in 
community-engagement endeavours diversity (social, cultural, educational), equity (participation in 
equal terms for all members of the community), openness and transparency (equal and transparent 
access to information), accountability (making responsibilities within the community evident) and 
trust. Trust is essential, as it is a necessary condition to foster dialogue and constructive contributions. 
In the following chapters, we provide a comprehensive framework on engaging with the local com-
munities, as part of holistic dissemination and communication effort.  

One of the recently developed tools for assessing and improving community involvement practices 
is the Well-Connected tool (South, Fairfax & Green, 2005). A group of people from the organi-
sation evaluate their progress on community involvement using a series of questions that cover six 
critical aspects of community involvement (see Table 5): (1) diversity, (2) procedures, (3) communica-
tion, (4) staff support, (5) opportunities and 6) resources. The scoring system (Table 6) is constructed 
to score well only if they can demonstrate a range and depth of activities involving community groups 
(South, Fairfax & Green, 2005). 

Table 5. Six areas of assessment (South, Fairfax and Green, 2005) 

Diversity 
Procedures 
Communication 
Staff support 
Opportunities 
Resources 

Whether community diversity is reflected in the organisation and its processes 
Whether organisational procedures facilitate participation 
Whether effective communication strategies allow the flow of information between communities 
What the organisation does to support and develop staff to engage with communities 
Whether communities involved in the decision-making take place in the organisation 
Whether communities access and control of resources 

Table 6. Scoring range with core criteria (South, Fairfax and Green, 2005) 

Scoring criteria Score 

The strategic approach adopted and implemented throughout the organisation. A good practice is 
seen throughout all areas and levels of the organisation, aspiring for the ‘gold standard’. 
Developing a strategic approach, implementation patchy, but activity in most areas, some 
opportunities/support available. The score will depend on how near the organisation is to reach the 
‘gold standard’ for 10 
No strategic approach, ad hoc activity, limited opportunities/support available 
Not doing it, not thought about it 

10 
 

6-9 
 
 

1-5 
0 

 
26  Evaluating community engagement. Retrieved from https://www.everyday-democracy.org/resources/evaluating-community-

engagement [last accessed 15/1/2021] 
27  UN Habitat (n.d.). Building Bridges between citizens and local governments to work more effectively together: Part 1 Concepts and 

strategies. 

https://www.everyday-democracy.org/resources/evaluating-community-engagement
https://www.everyday-democracy.org/resources/evaluating-community-engagement
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Different factors can motivate community members to participate in engagement activities. People 
can decide to engage for multiple personal, communal or societal reasons, such as personal gains 
(monetary gains, the development of new skills and capabilities), community benefits, better com-
munity neighbourhoods, less crime, or in general for the greater public good (Brunton et al., 2017). 
There are contextual influences necessary for community engagement activities, including communi-
cative competence, empowerment and control. Community members and providers’ attitudes differ 
on to what expertise is considered necessary. Besides, the extent of community engagement depends 
on how much financial and other resources are available to support their participation. Other con-
textual issues, such as government policy and the social, political, economic, geographic context or 
changes in the local economic climate, also influence the community’s interest in participating in 
engagement activities. If communities are less involved, the risks resulting from community engage-
ment include social exclusion, cost overrun, attrition, and dissatisfaction and disillusionment 
(Brunton et al., 2017). Also, there might be barriers that limit access to information and active 
engagement for socio-economically disadvantaged populations, such as community members with 
disabilities, youth, the elderly, such as transportation, language, technological and physical barriers 
(Routes4U, Council of Europe, 2020).  

Another tool that helps to assess community engagement is the logic model. The model has five 
main components that include: inputs, activities, outputs, outcomes and goals and impact. This model 
links outcomes with programme activities. If the activities are implemented effectively, they will lead 
to anticipated outputs at different time points: short-term, intermediate and long-term. Using the 
Community Engagement logic model in Figure 1628 helps to clarify thinking and evaluate activities 
and outcomes. 29 

Figure 16. The logic model by CDC30 

Moreover, how community engagement activity takes place has an impact on the outcome. For 
example, the issues that have to be considered include (Brunton et al., 2017):  
- defined target groups, objectives, interventions and programme components; 
- adequate time for community members and other stakeholders to build relationships with one 

another, to agree on a ‘level playing field’ in terms of language, negotiation and collegial working 
skills; 

- learning of funding sources and developing skills to bid for future sources of funding; 
- the degree of collective decision-making; 
- planning for simple on-going communication between participants and providers, and between the 

community engagement group and the wider community; 

 
28 Centre for disease control and prevention CDC (2006) Developing and using a logic model, pp 1-2. Retrieved at  

https://www.cdc.gov/dhdsp/docs/logic_model.pdf [last accessed 15/1/2021] 
29  Everyday Democracy. Evaluating community engagement, Companion Toolkit tools pp. 4. Retrieved from https://www.everyday-

democracy.org/resources/evaluating-community-engagement [last accessed 15/1/2021] 
30  Centre for disease control and prevention CDC (2006) Developing and using a logic model, pp 1-2. Retrieved from  

https://www.cdc.gov/dhdsp/evaluation_resources/guides/logic_model.htm [last accessed 15/1/2021] 

https://www.cdc.gov/dhdsp/docs/logic_model.pdf
https://www.everyday-democracy.org/resources/evaluating-community-engagement
https://www.everyday-democracy.org/resources/evaluating-community-engagement
https://www.cdc.gov/dhdsp/evaluation_resources/guides/logic_model.htm
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- adequate participant and provider skills training; 
- the amount and quality of administrative support required to ensure smooth project running; 
- activity timing, duration and frequency; 
- cash flow stability throughout the lifetime of the initiative. 

Overall, the assessment of engagement activities could be prepared while presenting different 
engagement activities over time to demonstrate how cross-cultural differences in national institutional 
frameworks at each pilot city could link community members and makerspaces. Thus, incentivising 
opportunities for companies to engage stakeholders in socially responsible management activities. In 
this respect, differences in the configuration of the PEST-centred political, economic, and market 
mechanisms can contribute to understanding the differences in sustainability practices among the 
participant pilot cities (Kumar et al., 2019). 

Behavioural characteristics identified through social media and networking sites are used to foster 
consumer and user engagement incentivisation in open innovation community structures (Schultz, 
2017). Similarly, they can be attributed to the vividness, interactivity, content, and popularity of mak-
erspaces, enabling socially vulnerable and marginalised groups into the circular economy’s creative 
scheme. The relevant literature explores interested social groups, mainly with competing interests, 
subgroups differed in social engagement activities, socio-demographics, health conditions, and so-
cialising interests. Groups of older people can be frequently engaged in leisure and productive-related 
activities depending on self-perceived health -mental and physical health-. Therefore, the roles of age, 
gender, loneliness, and health condition should be considered to assess similar social engagement 
patterns (Croezen et al., 2009).  

6.2 Assessment of the social media strategy 
Additionally, a social media strategy should identify and assess the benefits of the maker community. 
Below, there is a list of some indicative benefits, tailored to reflect Pop-Machina as a source of 
inspiration for maker communities: 
- raising visibility and awareness of activities: Pop-Machina participates and initiates numerous 

debates on circular economy and urban matters, engaging with a broader audience. As a project, it 
becomes a reference on social media for these matters; 

- creation and promotion of synergies: Social media is an effective way to create and promote 
collaboration with relevant stakeholders. Pop-Machina has promoted the achieved synergies with 
other EU-funded projects and initiatives on social media, for mutual benefit. Besides reaching a 
wider audience, creating links between two similar activities/projects can engage with more relevant 
stakeholders who belong to the supporting project’s followers’ pool. Pop-Machina has promoted 
synergies with other Horizon 2020 projects (i.e., iPRODUCE, REFLOW) and other EU 
programmes, such as Interreg (e.g., SHAREPAIR); 

- exploitation of the same social media platform for different purposes: As stated previously, some 
social media platforms offer different account options to serve users’ needs better. Pop-Machina 
harnessed Facebook’s potential, creating both a Facebook page for the project and a Network of 
Interest (Task 8.3). The page is used mainly for one-way communication from the project to the 
target audience. The group ‘Makers & Circular Economy Hub’ allows the co-creation of content, 
where members are encouraged to participate and initiate discussions. The group is growing steadily 
(almost 90 members in November 2020) and serves as an international and accessible pool of 
engaged stakeholders. The group has a high potential to participate in several project activities and 
provide the maker community’s perspective outside of the project. They receive the project’s 
newsletter and updates, such as notifications for public deliverables and articles. This type of groups 
can contribute to the organisation of maker communities and their coordination with their 
respective municipalities in similar projects with Pop-Machina; 
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- request for feedback and preliminary appreciation of products or results: Pop-Machina 
disseminated project surveys on social media channels to reach a large number of responders. The 
Network of Interest’s participation has provided insights as external expertise of makers not directly 
involved in the project; 

- call for participation: Social media can be used to seek participants or volunteers, especially at the 
city level. Pop-Machina has made the relevant call for makers at the pilot cities. 

Another significant contribution of social media concerns the engagement with broad audience 
remotely. This aspect has been extremely beneficial during COVID-19 restrictions and social distanc-
ing measures. Social Media Accounts (SMAs) and teleconference tools have allowed the project to 
continue the communication and dissemination activities while respecting Member States’ health & 
safety regulations, EU and WHO’s health & safety regulations. Teleconference tools and platforms 
such as Slack have been used by the consortium members internally. Pop-Machina achieved to 
respond effectively to these unprecedented challenges by harnessing social media’s potential and 
reinforcing its online presence. Further and more specific information on the assessment of 
engagement activities was provided in the previous section. 

6.3 Social trust in digital services and recommendation systems  
Stakeholders engagement depends on social trust and trustworthy recommendations. The European 
Commission deployed its political will to control the tech sector’s monopolisation, launching pro-
competition regulations (with severe noncompliance penalties).  

It is one world. So #DigitalServiceAct & #DigitalMarketsAct will create safe & trustworthy services while 
protecting freedom of expression. Give new do’s & do not to gatekeepers of the digital part of our world – to ensure 

fair use of data, interoperability & no self-preferences. 
Margrethe Vestager (@vestager), December 15, 202031 

Pavlopoulou presented, in Pop-Machina D2.4 the legislative, governance and tax enablers and 
barriers of digital services. However, on 25.11.2020, the Data Governance Act (DGA) 32  was 
launched. On 15.12.2020, the EC has further released a public draft of the Digital Markets 
Act (DMA).33 Altogether the DGA, DMA, the E-Commerce Directive,34 the General Data Pro-
tection Regulation (GDPR)35 and the Digital Services Act (DSA)36 consist of an inclusive EU Inter-
net legislation to protect free, pro-competitive and trustworthy digital services in the 21st Century. 
The DGA, DSA, GDPR and the DMA can enhance users’ engagement and social trust in digital 
transactions and recommendations. Moreover, platform intermediaries, digital collaboration, and 

 
31  EC Data Governance Act COM (2020) 767 (25.11.2020) Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE 

COUNCIL on European data governance. Retrieved at:  
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020PC0767&from=EN [last accessed 15.1.2021] 

32  Idem. EC Data Governance Act COM (2020) 767 https://ec.europa.eu/digital-single-market/en/news/proposal-regulation-european-
data-governance-data-governance-act [last accessed 15.1.2021] 

33  European Commission COM (2020) 842 Draft Proposed REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on 
contestable and fair markets in the digital sector (Digital Markets Act) 15.12.2020. Retrieved at  
https://ec.europa.eu/info/sites/info/files/proposal-regulation-single-market-digital-services-digital-services-act_en.pdf [last accessed 
15.1.2021] 

34  E-Commerce DIRECTIVE 2000/31/EC of The European Parliament and of The Council on certain legal aspects of information society 
services, in particular electronic commerce, in the Internal Market (Directive on electronic commerce). Retrieved at  
https://ec.europa.eu/digital-single-market/en/e-commerce-directive [last accessed 15.1.2021] 

35  EC General Data Protection Regulation. Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on 
the protection of natural persons with regard to the processing of personal data and on the free movement of such data, and 
repealing Directive 95/46/EC. Retrieved at https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679&from=EN 
[last accessed 15.1.2021] 

36  EC Digital Services Act. Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on a Single Market For 
Digital Services and amending Directive 2000/31/EC. Retrieved at https://ec.europa.eu/digital-single-market/en/news/proposal-
regulation-european-parliament-and-council-single-market-digital-services-digital [last accessed 15.1.2021] 

https://twitter.com/hashtag/DigitalServiceAct?src=hash&ref_src=twsrc%5Etfw
https://twitter.com/hashtag/DigitalMarketsAct?src=hash&ref_src=twsrc%5Etfw
https://twitter.com/vestager/status/1338869405329936385?ref_src=twsrc%5Etfw
https://ec.europa.eu/info/sites/info/files/proposal-regulation-single-market-digital-services-digital-services-act_en.pdf
https://ec.europa.eu/info/sites/info/files/proposal-regulation-single-market-digital-services-digital-services-act_en.pdf
https://www.eff.org/deeplinks/2020/12/european-commissions-proposed-regulations-require-platforms-let-users-appeal
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020PC0767&from=EN
https://ec.europa.eu/digital-single-market/en/news/proposal-regulation-european-data-governance-data-governance-act
https://ec.europa.eu/digital-single-market/en/news/proposal-regulation-european-data-governance-data-governance-act
https://ec.europa.eu/info/sites/info/files/proposal-regulation-single-market-digital-services-digital-services-act_en.pdf
https://ec.europa.eu/digital-single-market/en/e-commerce-directive
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679&from=EN
https://ec.europa.eu/digital-single-market/en/news/proposal-regulation-european-parliament-and-council-single-market-digital-services-digital
https://ec.europa.eu/digital-single-market/en/news/proposal-regulation-european-parliament-and-council-single-market-digital-services-digital
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tokenisation through ‘Blockchain as a Service’ have raised tax concerns globally. OECD/G20 is 
expected to issue an international Common Digital Services Tax (DST) in 2021 that Europe most 
likely will endorse in the single market for data, enforcing a cross-border EU DST (of about 3%) to 
avoid fragmentation of national laws. Based on societal trust relationships, social recommender sys-
tems have recently attracted research focus. Social trust relationships can facilitate the design of 
recommendation systems based on the idea that users, linked in a social network, tend to share similar 
interests. Existing recommender approaches based on social trust relationships do not fully utilise 
such relationships, showing low prediction accuracy or slow convergence speed than traditional col-
laborative filtering technology and state-of-the-art trust-based recommendation approaches (Chen, 
Zeng, Zheng & Chen, 2013; Pavlopoulou, 2020b). 

Recommendation (or else scholarly cited as ‘recommender’) systems can personalise e-commerce, 
based on community users’ interests, social trust and socio-commercial perceptions. The functionality 
of such recommendation systems could be ideally served, promoting digital innovation tools with 
social integration. The research upon social trust for recommender systems addresses trust’s decisive 
role as a third-party enforcer of private agreements. Besides, the state’s effect on social trust is 
unevenly distributed among majority and minority social groups (Herreros & Criado, 2008). Also, the 
trust of the socio-ethical background is determined by social media systems. Multi-sourced infor-
mation (including social networks, item contents and user feedback) predict users’ ratings to items. 
Based on those predictions, recommender systems in social media make practical recommendations 
(Wu et al., 2016).  

Based on the feelings of the people and the corresponding sentiment expressed in messages and 
posts, an internet scraper can harvest, scan and gather information relevant to a project or product 
through various online sources, such as social media networks (LinkedIn, Facebook, Twitter, etc.), 
blogs, forums and other relevant websites. Data extraction and text mining from social networks and 
forums, raise privacy, GDPR and ethical challenges (Taylor & Pagliari, 2017), so the classification 
and handling of personal information, even for research purposes, should be responsible and limited 
only to the public, unencrypted data or data accessible under consent. However, social media and 
online platforms can be used as research tools, as channels for scientific discussion and networking, 
as sources of data, and as a means of public engagement (Taylor, 2017). 

Social media and recommender systems could enhance the decision-making arena, promoting cir-
cular dynamics based on knowledge transfer, and stakeholders’ engagement. From an entrepreneurial 
perspective, social media and recommender systems can personalise the engagement e-shopping 
experience for users based on personalised interests. In this context, recommendation systems rely 
on users’ trust and users’ characteristics. It seems that trust builds up in digital social networks like 
on real-world conditions (Davoudi & Chatterjee, 2018; Pavlopoulou, 2020).  

Conclusively, social media engagement methods could foster circular collaborative production in 
urban areas, supplementary to other forms of digital market services. Based on the newly launched 
EU rules, sharing benefits among stakeholders involved in the Pop-Machina project may gradually 
optimise by adopting the proper online dissemination routes. 

The circular economy’s development requires a viable tool for upgrading applied theory. It needs 
the creation of an open innovation ‘ecosystem’ for ‘circular’ creators. The engagement recommender 
systems could promote the makerspaces and maker incubators as new concepts that empower makers 
to become entrepreneurs, launching circular products/services commercially. Besides, makerspaces 
and infrastructure can specifically target to inspire and engage stakeholders, investors, SME Cham-
bers, SMEs, industrial unions, social enterprises, practitioners, and citizens as end-users of diversified 
backgrounds of interest. Clustering and synergies with other projects and initiatives help makers ben-
efit from others’ experience and knowledge and maximise the impact of their communication activ-
ities by leveraging multiplier and spillover networking effects. 

The main stakeholders involved in an urban circular regeneration scheme are shown in Figure 17 
(Pavlopoulou, 2020). 



 

 

65 

Figure 17. The profile of collaborative circular production 

Source Pavlopoulou, 2020 

6.4 Engagement through entrepreneurship breeding 
This section aims to identify and list all the engagement techniques and actions that Pop-Machina 
partners undertake in the framework of Work Package 6 (WP6) ‘Circular Innovation and 
Entrepreneurship breeding’. First, the overall targets and rationale behind of WP6 are presented. 
Then, the actions to enhance participation in the Pop-Machina innovation and business support 
services are listed. 

Furthermore, the techniques to promote new collaborations between makers and partners with 
complementary competencies are articulated. WP6 aims to stimulate innovation and business oppor-
tunities from collaborative circular production cases within the Pop-Machina makerspaces and 
support these cases to find a route-to-market and access finance. In particular, the objectives of WP6 
are to: 
1. design and offer an integrated portfolio of innovation and business support services to assist 

maker communities in collaborating efficiently for innovation and developing their business 
ideas;  

2. develop and deploy a customised acceleration programme to foster entrepreneurship among 
maker communities;  

3. design and deliver tailored business models, and business plans for the most promising circular 
productions demonstrated in the Pop-Machina makerspaces;  

4. establish contact and network between the maker communities and potential funders and inves-
tors and; 

5. facilitate the maker communities’ access to top-class acceleration programmes to ensure their 
circular endeavours’ further development and sustainability.  

A considerable number of makers (at least 50 training beneficiaries per pilot) need to be attracted, 
perform those activities and meet the targets of WP6 successfully. Hence, a series of engagement 
activities are foreseen to take place within the following months:  
- ‘Warm-up’ events: Throughout the pilot activities (Task 5.2 ‘Pilot operation’), a series of warm-up 

events are organised to rally makers and other relevant stakeholders. It has been agreed between 
partners that a short presentation of the WP6 services also occurs during these warm-up events. In 
doing so, makers are informed about the services and can pose questions or express interest; 

- media information: Targeted communication activities are organised to promote the Pop-Machina 
innovation and business support services, through the Pop-Machina website and platform (web-
portal), the newsletter list and all the social media accounts (Slack, Instagram, Facebook, Twitter, 
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LinkedIn, and YouTube). Another idea is to create and share leaflets, posters and infographics. 
Pro-active scouting for promising cases was conducted in the context of Pop-Machina WP2 
‘Mapping and analysis of urban ecosystems’, and identified candidate makers that could be routed 
to the accelerator; 

- one-stop-shop: A one-stop-shop for business development and innovation support gradually sets 
up in each pilot area, helping makers and maker communities develop their ideas, translating them 
into business opportunities. The one-stop-shop can gather under one roof services that would 
otherwise spread in different places and offer a convenient and practical nodal-point for makers 
who want to find a pathway to the market or access finance. On top of these, the one-stop-shop 
has a physical location that contributes to the overall target of attracting the targeted public (i.e., 
the local community of makers). It is probably located within the Pop-Machina makerspaces or an 
existing local incubator, municipal premises and partners’ premises; 

- tokens: Another incentivisation method is to provide tokens as an additional incentive. Tokens are 
the currency used in the Pop-Machina platform frame to allow transactions between makers, as 
explained in Section 8.3. below. The plan is to upload the WP6 training material on the platform 
to be easily accessible by makers. The Pop-Machina platform could then provide some tokens to 
the makers who read the material, offered or received any innovation and business support services; 

- Synergies: Throughout the pilot activities, WP6 participating partners collaborate with existing 
services available in regional ecosystems, relevant EU policy instruments and national/regional 
programmes (such as the EEN, start-up services and events, business plan/idea competitions, 
open-access business workshops/seminars). In doing so, the creation of synergies may lead to more 
efficient use of project resources. Besides, it increases the project’s visibility and eventually, the 
number of people who participates in the pilot activities. 

When the makers’ critical mass has been attracted at a later stage, and the innovation consultants 
have started offering the WP6 services, Pop-Machina aims to engage makers in novel collaborations. 
It is believed that to lead the development or sustain the success of innovations, makers need to 
concentrate heavily on building their innovation network. In other words, makers need to find 
partners who possess complementary competencies and provide them with valuable benefits, such 
as access to external resources, know-how, and technical capabilities.  

Today, the establishment of innovation-driven collaborations is easier than ever. New online plat-
forms that leverage ICT can support makers to find domestic and international partners for innova-
tion, in a time and cost-efficient manner. However, despite the promising benefits that makers may 
gain from online innovation platforms, it appears that many have yet to become well-acquainted with 
its use and effectively integrate the circular ecosystem into their business practices. Pop-Machina has 
already designed and provides three innovation and business support services that support them in 
forming new collaborations under this framework.  

The Pop-Machina D6.1 ‘Innovation and business development support services’ (Angelidou et al., 
2021) elaborates extensively on how innovation platforms support entrepreneurship. However, 
visualisation and summary of such innovative collaboration services are provided below:  

- Service 1: Value chain positioning  
In this service context, Pop-Machina provides makers with personalised support towards 
identifying the kind of collaborations they should seek within and perhaps even outside of the 
circular value chain. The service starts with the consultant exploring and co-defining the maker’s 
needs and aims of collaborations and new business positioning in the circular value chain. Useful 
information is collected regarding the maker’s business, about both the internal and external 
business environment. The consultant then interprets the insights from the discussion and 
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appropriately translates them into personalised recommendations for novel collaborations that the 
maker should seek to form.  
As a result, through the Pop-Machina ‘Value Chain Positioning’ service, makers will better 
understand the circular value chain and their business position in it. The service empowers them 
to identify what collaborations they should seek to develop or improve their existing supply chain 
and distribution channels. 

- Service 2: Digital collaboration for innovation 
In any case, the service starts with the consultant jointly mapping the makers’ requirements in terms 
of innovation collaboration, considering the company’s current collaborators, weak points and 
future business goals, among others. The discussion insights are then interpreted into targeted 
recommendations about the online innovation and communication platforms that the makers can 
use to address their needs and business development goals, such as the Slack, Skype, Google Drive, 
Yammer. More can be found at D6.1 (Angelidou et al., 2021). 

Figure 18. Digital collaboration platforms 

 
Source Figure taken from D6.1 (Angelidou et al., 2021, pp. 172) 

Moreover, the consultant provides practical knowledge and guidance on how makers can utilise 
each platform’s full potential. As a result, through the Pop-Machina ‘Digital Collaboration for 
Innovation’ service, makers will better understand the innovation opportunities they can seize 
through online platforms.  
Putting the acquired knowledge into practice establishes new partnerships that can considerably 
support their businesses in being innovative and sustainable. The logos of such enterprise social 
networks and applications are visualised on the left and are briefly described as follows. 

- Service 3: (Open) Innovation Management 
In this service frame, Pop-Machina provides makers with essential knowledge and hands-on 
practice on using a series of suitable online collaboration applications, such as the Make 
Community, the EIT Raw Materials, Enterprise Europe Network and the Circular Economy Club 
(CEC) (their logos are cited in the left) in order to find potential collaborators. 
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The consultant kicks-off the service with a short 
discussion with the makers to understand their 
online collaboration requirements. The insights 
from the discussion are then, utilised to determine 
which online applications meet their needs better.  
Furthermore, in the frame of a second meeting 
(digital or physical), the consultant presents recom-
mendations, guiding how to utilise the applications’ 
full potential, with introductory information on 
resolving any potential intellectual-property issues. 
As a result, through the Pop-Machina ‘(Open) 
Innovation Management’ service, makers 
familiarise themselves with the use of several online 

collaboration applications. By integrating these apps into their operations, makers can improve the 
efficiency of their collaboration with internal or external partners, both locally and internationally, 
which by extension fosters open innovation and the sustainability of their business.  

More about innovation and entrepreneurship breeding can be found at D6.1 (Angelidou et al., 2021). 

Figure 19. Summary of WP6 innovation and business development support 

 
Source Angelidou et al., 2021 

Box 5. Chapter 6: Ecosystem engagement activities 

Engagement is primarily based on citizens empowerment and peer to peer communication activities. 

Engagement activities are assessed as SMART (specific, measurable, achievable, relevant and time 
defined). 

Factors to be taken into account in community engagement are diversity, equity, openness and 
transparency, accountability and trust. 

Stakeholders engagement depends on social trust and trustworthy recommendations. 

Engagement can be further achieved through entrepreneurship breeding (i.e., warm-up events, 
media information, one-stop-shop, tokens, synergies). 

The Pop-Machina project offers critical support services: Value Chain Positioning, Digital 
Collaboration for Innovation, (Open) Innovation Management. 



 

 

69 

7. Behavioural incentivisation of circular makers 

D3.2 methodology incorporates behavioural incentivisation methods related to the research findings 
of T3.3 developed by KU Leuven (2021) (see 7.1 and 7.2 below). An incentivisation approach allows 
conceiving an ‘off-line’ outside systems’ policy, interlinking the online initiatives recommended at 
D3.2. Notably, targeted groups of the circular maker communities are women and vulnerable groups; 
however, all targeted groups are incentivised with the long-term vision to become possibly circular 
entrepreneurs, through entrepreneurship breeding techniques, such as hackathons, having gamifica-
tion/tokenisation features like mini-challenges, quizzes, generic rewards, badges and tokens. Those 
techniques are explored in Chapters 7 and 8. 

7.1 Incentivisation and behavioural EAST framework (input from T3.3 to T3.2)  
T3.3 input provided a summary of behavioural insights, as guided by the EAST framework and pro-
ceeded to recommendations based on EAST (see box below). We should note that these recom-
mendations have not yet been tested in the maker communities’ real case context, but T3.3 contrib-
utors plan to do so. Behavioural science offers a growing body of evidence on what influences 
behaviour. The EAST framework, developed by the ‘Behavioural Insights Team’ (aka the ‘Nudge 
Unit’), draws from this body of work while focusing explicitly on behavioural insights that policy-
makers can apply in practice. Therefore, EAST can serve as an excellent guide to incentivise citizens 
to join maker communities and encourage their personalities’ behavioural built-up (Service et al., 
2014). 

Easy  
The behavioural literature suggests that small, seemingly irrelevant details that make a task more chal-
lenging or effortful can make a massive difference regarding the uptake of new behaviour. Therefore, 
an important principle is to make it easy for someone to do something. A first way to ‘make it easy’ 
is to ‘harness the power of defaults’. 

Figure 20. The east framework37 

For example, it has been shown that auto-
matically enrolling individuals into retire-
ment plans (allowing them to opt-out, 
rather than expecting them to opt-in) is a 
highly effective way of increasing pension 
savings (Beshears et al., 2009). Subtler 
defaults should also be taken into account, 
such as that information up front in a com-
munication text will draw the most atten-
tion.  

 
37  Adapted from The Behavioural Insights Team (2014). EAST: Four Simple Ways to Apply Behavioural Insights, London. Retrieved from 

https://www.behaviouralinsights.co.uk/wp-content/uploads/2015/07/BIT-Publication-EAST_FA_WEB.pdf [last accessed 15/1/2021] 

https://www.behaviouralinsights.co.uk/wp-content/uploads/2015/07/BIT-Publication-EAST_FA_WEB.pdf
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A second way to make an action easier is to reduce the effort required to perform it. Thinking about 
such ‘hassle factors’ can be highly cost-effective, such as a user-friendly enrolment system (low 
administration effort).  

A third recommendation is to keep communication simple: use simple language, be specific about 
required actions and remove all unnecessary information. Furthermore, research has shown that, 
rather than setting a complex goal (e.g., stopping smoking), it is easier to affect change through break-
ing it down into simple steps (e.g., ordering a quit kit) (Gobet et al.,2001). However, the simplicity of 
communication and language used cannot easily be achieved. The processes and products of circu-
larity in a digitalised environment of engaged makers necessitate specific technical expertise and ter-
minology understanding.  

Attractive 
There are two main ways to make an action attractive: draw attention to it and make it more appealing. 
For instance, the lottery price is conspicuous and appeals to the human tendency to put too much 
weight on small probabilities.  

For attracting attention, the use of stimuli that appeal to human psychology such as simple colour-
coded systems (e.g., indicating nutritional value) and emotional impact (e.g., media campaigns on 
HIV awareness) are successful. Furthermore, as a form of sophisticated segmentation, there may be 
a particular scope for attracting attention through personalisation. For instance, people seem to react 
spontaneously and effortlessly to (their) names (Newman, 2005), which can be exploited in person-
alised email messages. Likewise, if people know they are being targeted as a distinct group, rather than 
a general population member, this significantly increases their response rates. 

About making the action more appealing, next to using lotteries, many other (non-)financial incen-
tives have proven successful, such as gamification and drawing attention to scarcity or self-image. 
Concerning scarcity, it has been demonstrated that we are more attracted to a product or a service if 
supplies are limited.  

Regarding self-image, people have a strong desire to maintain a positive image of themselves. For 
example, it has been found that more people voted if they were asked ‘How important is it to you to 
be a voter in the upcoming election?’ as opposed to ‘How important is to you to vote in the upcoming 
election?’ as the first message relates the action of voting to an essential quality of a person (Bryan et 
al, 2011; Thompson et al., 2011). 

Social  
Humans are social animals, and social influence plays a significant role in our decision making. There-
fore, to influence behaviour, it is recommended to incorporate social factors. Behavioural change can 
be induced by showing that most people perform the desired behaviour using networks’ power and 
urging people to commit to others. Showing that most people perform the behaviour and appealing 
to our tendency for conformity - has already been demonstrated to be effective for encouraging 
behaviours to make the economy more circular (e.g., recycling, energy efficiency) (Schultz et al., 
2007). The networks of social relationships people are embedded in, also have a strong influence on 
their behaviours. Thus, support already existing networks pays off. 

Furthermore, networks allow desired behaviours to spread naturally and more effectively through 
social influence within the network. Because we know there is often a gap between our intentions 
and our actions, we sometimes voluntarily ‘lock ourselves’ into doing something in advance. These 
attempts are called ‘commitment devices’ in the behavioural literature. An obvious way to raise the 
stakes of giving up later is to make a commitment in public (e.g., marriage).  

Timely  
While policymakers realise that timing is essential, it is an often-overlooked strategy in policy-making. 
The following two-timing recommendations from the EAST framework are arguable of relevance to 



 

 

71 

Pop-Machina purposes: induce people when they are most susceptive and take people’s perception 
of immediate costs and benefits into account. Regarding being susceptive, since people’s priorities 
and moods are greatly affected by the context, it is crucial to understand how different conditions or 
situations may affect responses, and select timings accordingly. For one thing, people appear most 
likely to alter their behaviours and habits during periods of transition, which disrupt existing patterns 
(e.g., moving home) (Thompson et al., 2011). Regarding costs and benefits, we have a ‘present bias’, 
emphasising the short term at the long-term costs. Besides, the present is more tangible than the 
future – the latter is experienced as somewhat abstract and hypothetical (Zauberman et al., 2009). 
Therefore, we are disproportionately more motivated by costs and benefits that take effect immedi-
ately than those delivered later. Hence, giving some credit upfront is significant because, even if the 
credit is small, such an incentive might have a disproportional impact because of its immediacy. The 
‘time’ dimension is also crucial for the Pop-Machina purposes since the appropriate time management 
will instill the involved vulnerable groups with the value of personal esteem, self-confidence and spirit 
of success as personalities in the local maker space communities, no remaining excluded, but to be 
included in the commercial activities of the local society and contribute to its prosperity. 

7.2 Recommendations based on the behavioural insights of the EAST framework 

Make it Easy 
Enrolment  

Set up automatic enrolment into makerspaces (cf. FabLabs are often connected to universi-
ties and particular courses). 
Make the enrolment system user-friendly (low administration effort) 

Keep communication simple  
Use simple language  
Be specific about required actions 
Remove all unnecessary information 
Put the most essential information upfront in a text 
Use messages inspired by behavioural science (e.g., use ‘loss aversion’, i.e., people’s tendency 
to respond more excellent to losses rather than gains. For example, emphasise what people 
lose by not participating in a makerspace). 

Reduce complexity 
Break down the complex goal of becoming a maker in a maker community into specific, 
concrete, and straightforward steps.  

E.g., invite citizens with the potential to become a maker over for a drink in a repair 
café as a first small action. 

Make it Attractive  
Segmentation  

Personalise communication as much as possible 
E.g., address people by their names in emails 

Target citizens with the potential to become a maker (e.g., product designers) explicitly as a 
distinct group to become part of a maker community 

Incentivisation  
Make use of lotteries or gamification 
Advertise scarcity  

E.g., advertise a limited number of spots for makers in a particular makerspace 
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Boost people’s self-image  
E.g., ask ‘Would you like to become a maker in a maker community?’ (rather than 
‘Would you like to participate in/make stuff for a maker community?’) 

Make it Social 
Advertise joining the maker community as one possible way to join most citizens (only if this is 
indeed the case) who support the circular economy in some way or another by recycling, producing 
energy at home, etc. 
Use existing social networks 

Allocate substantial effort to identify, support, and ensure the persistence of existing (infor-
mal) networks of people who could be characterised as makers. 
Identify networks of people (rather than individuals) with potential to join the maker move-
ment as makers. 

Induce commitment 
Encourage potential or novice makers to make their commitment to a maker community 
somehow public, which is easy nowadays through digital technology such as social media 

Make it Timely  
Target people in transition 

E.g., specifically target students who just graduated or just started studying or 
migrants who just arrived in a new environment, to join a maker community.  
Every cloud has a silver lining. Use the coronavirus crisis to make people more sus-
ceptible to join the maker movement because lockdowns have disrupted their daily 
lives.  

E.g., people spontaneously organise themselves locally to collaborate on 
producing facemasks, and thus de facto become makers. 

Give citizens who might want to join a maker community some ‘credit’ upfront (through a tokenisa-
tion system for instance) which they can use right away within that community. 

General remark 
Tailor the behavioural approach as much as possible to specific contexts (e.g., particular maker com-
munities), based on a rich understanding of these specific contexts. 

7.3 Innovative open governance and collaborative economy  
As defined in Section 1.3 above, open-innovation governance structures are open-access schemes 
operationalised through e-collaboration platforms and digital networks. Digital Social Innovation 
(DSI) means innovation built by social collaborators via digital technologies. Open collaboration, e-
governance, social innovation38 are interrelated concepts aligned to the digital transition objectives of 
Pop-Machina. In particular, the efforts of Pop-Machina project focus on creating a bottom-up, 
decentralised community ecosystem.  

The definition of the disruptive innovation, open governance model of the collaborative economy 
is clarified in 2016 by the European Commission in the ‘European agenda on the collaborative econ-
omy’39 [COM (2016) 356]:  

 
38  EC DG Connect (2015) publication by Bria F. Growing a DSI Ecosystem in Europe. NESTA . 

https://www.researchgate.net/publication/281585174_Growing_a_Digital_Social_Innovation_Ecosystem_for_Europe [last 
accessed online on 15/1/2021] 

39  European Commission. COM (2016) 356.A European agenda for the collaborative economy. Retrieved from https://eur-
lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52016DC0356&from=EN [last accessed 15/1/2021] 

https://www.researchgate.net/publication/281585174_Growing_a_Digital_Social_Innovation_Ecosystem_for_Europe
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52016DC0356&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52016DC0356&from=EN
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Box 6. The definition of a collaborative economy 

The term ‘collaborative economy’ 40refers to business models that create an open marketplace by 
collaborative platforms and facilitate transactions for the temporary usage of goods or services. The 
collaborative economy engages three categories of actors:  
(i) service providers, sharing assets, resources, time and skills — of private individuals offering 

services on an occasional basis (‘peers’) or service providers in their professional capacity 
(‘professional services providers’); 

(ii) users of these services, and  
(iii) intermediaries who connect — via an online platform — providers with users facilitating 

transactions between them (‘collaborative platforms’). 

Transactions in the collaborative economy do not always mean a change of ownership and aim for-
profit or not-for-profit. 

In the relevant literature, despite growing research on the collaborative (or peer) economy, the inte-
gration of blockchain systems into collaborative economy organisations remains sporadic and limited. 
It is conceptualised as a socio-economic topic that links internet-based virtual communities to pro-
mote shared use of products and services (Belezas et al., 2019). Therefore, due to the small number 
of users in the collaborative economy currently operating with blockchain-based business models, 
there is an imperative need to identify the influential role of blockchain systems on the business 
models, as a source of competitive advantage (Belezas et al., 2019). Disruptive innovation modes of 
collaboration, alliances and outsourcing, have to be associated with the potential of developing 
technological R&D (Suarez-Villa & Walrod, 2003). Communities and platforms pervade the 
collaborative economy as a generative interoperable organisational process (De Vaujany, Leclercq-
Vandelannoitte, and Holt, 2019). The levelling of governmental involvement and participation level 
can be theoretically developed and applied in real-world conditions. Such an approach should define 
new institutional and governance structures that foster multi-stakeholder involvement and citizens’ 
engagement, leveraging public and private urban regeneration funding (Egusquiza et al., 2019).  

As societies become more digital, a series of digital social innovations41 are increasingly coming to 
the forefront. Such innovations can empower public engagement and include a wide array of tools 
such as collaboration platforms, citizen sensing, open data & open hardware, blockchain, etc. Several 
such tools that can be of practical use to communities can be found in the European Union’s Horizon 
2020 Project DSI4EU (G.A. 780473)42. For instance, D-CENT EU Horizon 2020 Project (GA 
610349) has developed a digital tool that can help people get real-time notifications relevant to them; 
design solutions and policies collaboratively, and even decide collectively on issues such as municipal 
budgeting.43 More mainstream teleconference platforms that are free and easy to use can also prove 
useful to collaborate with local communities, as proven during COVID-19. Such platforms may 
include (indicatively) Skype, Messenger, Slack or Microsoft Teams and others. 

The methodologies of D3.2 address behavioural incentivisation of targeted social groups facilitated 
through digital platforms, digitally-enabled tokenisation of work and other motivating tools. The crit-
ical aspects of such an approach determine the variety among crucial features of the selected reward 
systems, according to institutional – in our case makerspace– settings, and whether the developed 
maker communities are open to international transactions or not (Walker, Wood, Brewster, and 
Beleska-Spasova, 2018). In this respect, the proposed incentivisation is directly linked to emerging 
technologies, challenging the traditional regulatory governance methods (Marchant, Abbott, and 

 
40  Idem. 
41  For a definition of the term, see Digital Social Innovation (n.d.) available at https://digitalsocial.eu/what-is-dsi, [last accessed 

15/1/2021] 
42  For more information about these tools, refer to: https://digitalsocial.eu/blog/17/5-digital-tools-helping-transform-the-world-for-the-

better [last accessed 15/1/2021].  
43  Ibid. 

https://digitalsocial.eu/what-is-dsi
https://digitalsocial.eu/blog/17/5-digital-tools-helping-transform-the-world-for-the-better
https://digitalsocial.eu/blog/17/5-digital-tools-helping-transform-the-world-for-the-better
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Allenby, 2013). It is vital to perceive preexisting social norms and network structures for targeting 
appropriately contextualised policies. Through collaborative learning strategies, self-organised behav-
iours of managerial predictability (Squazzoni, 2014) advance citizens’ personal development. Behav-
ioural incentivisation entails new methods to: firstly, reduce the uncertainties that are often an obsta-
cle to the transition towards circularity; secondly, assess economic, environmental and social impacts 
of circular economy scenarios and, thirdly, support the community choices involving end-users in all 
project phases (Forlastro et al., 2018; Kyriakopoulos et al., 2019; Bressanelli, Perona & Saccani, 2019). 

Box 7. Chapter 7: Behavioural incentivisation of circular makers 

Policymakers can, in practice, apply behavioural insights to incentivise citizens to join maker com-
munities. However, incentivisation interventions should be Easy, Attractive, Social and Timely 
(EAST). 
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8. Community innovation ecosystems 

8.1 Identification of community innovation ecosystems  
The collaborative economy consists of a new community platform of engagement for people and 
organisations to digital innovation processes. Community ecosystems are continually evolving to 
facilitate sharing of knowledge through social networks, creating synergies among producers and 
customers. Such evolution has further advanced with the utilisation of data analytics and artificial 
intelligence. Circular makers communities are at an infancy stage, not fully realising the additional 
tools digital technology can provide. However, circular makers can benefit from a collaborative online 
interaction.  

The Pop-Machina project plans to train circular makers in digital gamification and tokenisation 
practices. When the digital collaboration platform is operable (in November 2022), users will be 
enabled to use digital tokens as a reward and exchange online alternative currency, named POPs as 
Initial Coin Offerings (ICOs) sold and traded in the blockchain. In Pop-Machina project the 
Stellar/EOSIO blockchain technology will allow a user to create a redeemable, tradable 
representation of any asset (Terzi et al., 2021b, pp.13-14). Such representations are called tokens, and 
for this project named POPs, that correspond to hourly labour rates cost of materials or services.  

Moreover, multi-signature smart contracts and decentralised applications (dApps) are used to build 
the needed trust in transparency among users. Hence, Digital Social Innovation (DSI) target values 
are of particular interest and focus in D3.2 report. Moreover, STEM, STEAM and gamification are 
used to create enthusiasm among users as explained at 8.4. This chapter starts with a description and 
assessment of community innovation ecosystems. 

8.1.1 Innovation ecosystems  
The concept of innovation ecosystems became popular over the past 15 years. Thus, a debate has 
inevitably arisen as to how relevant it is and whether it is not conceptually strict; because of this 
reason, various definitions can be found in the literature. Bahrami and Evans (2000) compared inno-
vation ecosystems to natural ecosystems, claiming them to consist of diverse entities with specific 
knowledge, interacting with each other, to provide support, ‘feed off’ and get the same in return 
(Bahrami & Evans, 2000).  

The term ‘innovation ecosystem’ referred to a highly dynamic, interactive network that promotes 
innovation. Creating an innovation ecosystem is very relevant in collaborative production, as the 
ecosystem network of relationships enables co-creation of sustainable value. Value-creating net-
works evolve from mutually beneficial relationships between people, companies, and investment 
organisations (Granstrand & Holgersson, 2020).  

Estrin (2009) argued that the innovation ecosystem consists of people with different experience 
levels and skillsets. On recent conceptual analyses, an unbalanced focus on complementarities, col-
laboration and participants was stressed out. Besides, these studies suggested adding competition, 
substitutes and artefacts to the conceptualisation of innovation ecosystems.  
Because of this, the following definition was proposed: An innovation ecosystem is the evolving set of actors, 
activities, and artefacts, and the institutions and relations, including complementary and substitute relations, that are 
important for the innovative performance of an actor or a population of factors (Baloutsos et al., 2020; Granstrand, 
2020).  
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D. S. Oh et al. (2016) examined how ‘innovation ecosystems’ differ from the concepts of science and 
technology parks, regional innovation systems, science cities or innovation clusters.  

This research highlighted the distinguishing features of which the most relevant are the following: 
- more explicitly, systemic diffusion: Rogers (1962) emphasised that the diffusion of innovation 

takes place through the social system. Relevant publications highlighted the growing importance of 
communication between many innovation actors; 

- digitalisation: the critical role of information and communication technologies (ICT) in devel-
oping new products and services and connecting innovation actors is paramount; 

- open innovation: Borrowing, licensing, open-sourcing, crowd-sourcing, and alliances (allowing 
ideas from different sources to be combined to create new products and services); 

- there is a greater emphasis on differentiated roles or ‘niches’ in organisations and industry. 
These niches may correspond to relationships in industrial value chains against the amorphous ‘It 
takes a village to raise an entrepreneur’ and ‘Everybody in the community pulls together’ 
approaches to previous ‘technopolis’ initiatives; 

- more substantial possibilities for public relations since the term ‘innovation ecosystem’ is 
attractive to the news media; 

- the importance of market forces for governments or NGOs; the innovation ecosystem movement 
attempts to privatise the technopolis movement (Oh et al., 2016). 

8.1.2 Engaging actors 
UP Global (undated), by determining success factors of an innovation ecosystem, names talents, the 
density of researchers, entrepreneurs, and facilitating institutions; entrepreneurial culture, access to 
capital, and a supportive regulatory environment (Oh, 2016). Organisations are available to a wide 
variety of ecosystem partners with a wide range of options and collaboration opportunities. In a 
comparability point of view, it makes sense to consider partners by the type of innovation.  

When planning to start creating an innovation ecosystem, the following procedural activities have to 
be implemented:  
- auditing the current landscape. It is essential to understand what innovations are going on and then 

summarise where new ideas emerge (develop and support them), as well as what industries they 
represent (and their connecting components); 

- understanding the interest from the public and private partners. Growth and expansion are con-
ceptually associated with water, electricity, transport and affordable housing. Therefore, it is crucial 
to understand partners’ needs and goals and how innovation can help the ecosystem achieve their 
goals and change the world; 

- looking at what others are doing. Innovation ecosystems are rarely competitive because they act in 
supportive communities. Therefore, it makes sense to observe other ecosystems and learn from 
their mistakes and successes (Millard, 2018). 

It is also worth noting, among other factors, whether the intellectual property will need to be pro-
tected, who should control the project, the availability and timing of talent and financial resources 
(Kark & Briggs, 2019).  

In this context, Deloitte Insights created a figure that depicts those possibilities (Kark & Briggs, 
2019): 
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Figure 21. The innovation ecosystem (Deloitte insights) 

 

8.1.3 Modelling the ecosystem 
Modelling the innovation ecosystem is far more than defining possible partners (also called as actors). 
Talmar et al. (2018) developed a strategic tool to map, analyse and design innovation ecosystems. 
Scholars created this Ecosystem Pie Model (EPM) (Figure 22) after distilling the constructs and rela-
tionships that capture how actors in an ecosystem interact to create and capture value. 

Figure 22. The ecosystem pie model tool 

 
Source Talmar et al., 2018 
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Researchers provide broader explanations for each construct. 

Table 7. Ecosystem level constructs 

Ecosystem level constructs (adapted from Talmar et al., 2018) 

Ecosystem’s value 
proposition 

An ecosystem is customer-centred. All actors’ value to the customer is called the ecosystem’s value 
proposition (Slater, 1997; Keeney, 1999; Lepak et al., 2007).  

User segments User segments identify the target market and the whole ecosystem (Williamson & De Meyer, 2012; Winter 
1984). The value of an innovation ecosystem is created for the end-users. User segmentation is a construct 
of the ecosystem, and at the same time users are actors in the ecosystem, because of the following reasons:  
1) in some ecosystems end users have a great deal of freedom to decide what specific additional inputs 
are made available to supply participants (Jacobides et al., 2018). 
2) supply-side and demand-side actors often co-create the ecosystem’s value; sometimes end users can 
become providers or vice versa; sometimes, one actor can act in both sides (Parker et al., 2017). 
3) in some cases, users generate trans-actable value, such as usage data. This value can be provided further 
in or outside the ecosystem by other ecosystem actors (Appleyard & Chesbrough, 2017).  

Actors Researchers name the organisations, institutions, communities, and individuals as the primary agents who 
create and capture value in the ecosystem (Adner & Feiler, 2017; Autio & Thomas, 2014; Gulati et al., 
2012). By making a list of actors, the most attention should be paid for those whose contribution to the 
particular innovation ecosystem is non-generic (Jacobides, 2018). For instance, parcel services are generic 
for all ecosystems. One entity cannot provide satisfying services or conditions; - changing them with other 
companies in the market does not cause any substantial harm. So, such kind of actors is not needed. 

Actor level constructs 

Resources Identification of resources creating value at each actor’s disposal (Penrose, 1959), and other actors with 
relevant resources, e.g., facilities in the makerspace (Davis, 2016). 

Activities The processes held by each actor in implementing its role to fulfil the ecosystem’s obligations, so that 
intended value would be created (Möller et al., 2005; Zott & Amit, 2010). Activities are creating value to 
create the innovation ecosystem wholly and consistently (Adner, 2017). 

Value addition ‘Value addition’ is an individual contribution of an actor (Autio & Thomas, 2014; Rothaermel, 2001). 
There is a need to determine an outcome of its activities, how it contributes to the ecosystem by creating 
the specific productive component (Clarysse et al., 2014; Nambisan & Sawhney, 2011).  

Value capture Although the ecosystem value proposition is oriented to end-users, each of the actors attending value 
creation seeks benefits (Teece, 1986). This construct defines what value is captured by each actor and 
answers how what kind and how much. It is a significant part of the motivation to be a part of the 
ecosystem (Lepak et al., 2007; West & Wood, 2013). 

Dependence Some actors work only for ecosystem purposes; others have this project, among others (Adner, 2017). 
Dependence construct represents how much the success of each actor depends on the success of the 
ecosystem.  

Risk This construct is directly related to the constructs of dependence and value capture and indirectly to all 
others. The ecosystem actors need to motivate their contribution agreement, alignment, and commitment 
(Koenig, 2012; Walrave et al., 2018; Williamson & De Meyer, 2012). 
Researchers name the potential source of risk - the unwillingness of certain actor(s) to contribute, which 
can appear because of these reasons: 
− Due to insufficient incentives. For example, a low ratio of value creation to costs incurred by the 

participant (Iansiti & Levien, 2004); 
− Low actor dependence and therefore, little effort towards ecosystem success (Adner, 2017); 
− The extent to which participation requires participants to invest in resources, activities, and 

product/service configurations specific to that particular ecosystem cannot be redistributed 
elsewhere (Cennamo et al., 2018). 

− For strategic reasons, the actor may be reluctant to contribute to or even damage the ecosystem (e.g., 
a different vision of leadership in the ecosystem) (Iansiti & Levien, 2004). 

− The actor’s inability to benefit, due to staffing, technological or legal difficulties (Adner, 2006). 

Based on Figure 21, above, the ecosystem’s value proposition depicted in the Ecosystem Pie Model 
(EPM) contains the ‘User segments’ and ‘Actor level constructs’: Resources, Activities, Value addi-
tion, Value capture, Dependence, Risk. In particular, as constructs of EPM interact within and 
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between actors, authors also define the intra-actor relationships between the constructs (adapted 
from Talmar et al., 2018): 
1. participants can combine their added value to the Ecosystem’s Value Proposition (EVP) in vari-

ous ways. For example, integration into end-users’ hands (when you use the grid to charge electric 
car). Alternatively, exchanges between ecosystem actors integrate added value (when the electric 
car has a built-in battery). Thus, an ecosystem may involve one or more value chains (Adner & 
Kapoor, 2010); 

2. resources such as the intellectual property of different actors can be shared or pooled to enhance 
another actor or actors’ ability to create value (Leten et al., 2013) (is not applicable only for intel-
lectual property); 

3. the activities of an actor may go beyond and be coordinated with those of other actors. For 
instance, companies developing higher-capacity batteries from electric vehicle manufacturers can 
be involved in the whole process and develop technical specifications for the entire car (Talmar 
et al., 2018); 

4. the value of an actor is determined by the perception of the value of other actors. For example, 
the price of a cup of coffee is determined by the price of the coffee machine and the price of 
coffee capsules produced by third parties (Talmar et al., 2018); 

5. although its characteristics influence the level of risk of an actor(s), such risk affects other actors’ 
performance; and 

6.  each actor’s appreciation and valuation level (Talmar et al., 2018). 

Figure 23. Intra-actor relationships of constructs 

Source Talmar, 2018 

Understanding those relationships enabled determining actors’ relevant characterisation and examin-
ing if the actor suits being a part of the ecosystem by ensuring the model’s consistency. Risk manage-
ment in this context was related to actors’ sufficient motivation to contribute. Talmar et al. (2018) 
did not cite relevant scales but only information next to the risk constructs description. There are 
tools for measuring partnerships’ risks, but broader research is needed to understand better possible 
ways to manage these risks. Further, Talmar et al. (2018) developed a paradigm from Leten et al. 
(2013) on various types of risks.  
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8.2 Collaborative community platform of circular makers  
Deliveable 3.2 outlines how digital social innovation (DSI) and open governance structures can create 
shared value for the makers’ movement when used for community engagement. Following an 
extensive literature review and secondary feedback, this preliminary report discusses on theories and 
methodologies of ecosystem building and engagement of makers, end-users and stakeholders in the 
online DIY activities of circular collaboration. The main objective is to elaborate on the necessary 
digital infrastructure to access an open-source repository of data, upskilling maker communities’ 
innovation potential.  

The Pop-Machina project develops the following community engagement enabling tools: 
- an integrated social collaboration platform44 that builds upon Factories of the Future (FoF) tech-

nologies to assist community cooperation, knowledge sharing, data collection, and analysis; 
- users’ motivation and engagement methodologies; 
- an online inventory of circular maker solutions and best practices; 
- circular product/service prototypes developed and demonstrated by the communities; 
- Blockchain-as-a-Service (BaaS) mechanism for smart contracts and circularity certification; 
- tokenisation, gamification and incentivisation schemes for behavioural change.  

A digital platform could advance circular production in cooperation with industrial symbiotic syner-
gies among manufacturers/large scale producers and circular makers. Small scale industrial parks and 
makerspaces, as physical depositories, can benefit at the 4.0 IND era from the auxiliary use of col-
laborative platforms (that offer the digital depository). There is a need to complement such practices 
with a legal framework regarding registering resources and material flows against the output of wastes 
and secondary raw materials, thus, engaging each involved participant responsibly in the same eco-
system or collaborative community.  

Community collaborative platforms could support industrial symbiosis development and 
strengthen circular production (Pavlopoulou, Pop-Machina D2.4, 2020). Certain pilot cities already 
apply e-symbiosis or e-waste/e-material registry platforms to add these tools to the Pop-Machina’s 
pioneer collaborative platform.  

According to the updated 11.3.2020, New Circular Economic Action Plan45  

‘Digital technologies can track the journeys of products, components, and materials and make the resulting data 
securely accessible. The European data space for smart circular applications will provide the governance system to 
drive applications and services such as product passports, resource mapping and consumer information’.46 

Lead users can become prosumers empowered to access reliable information on the reparability and 
durability of products to make sustainable choices. Prosumers are customers who prefer to have 
control over the specifications of products that meet their exact needs.  

The Pop-Machina digital platform provides the social entrepreneurs, consumers, prosumers, B2B 
and B2C product suppliers, a better overview of the secondary options in each side of the market 
(supply and demand), regarding the upcycled and reused products available, with a transboundary 
perspective and overview of options in each side of the European market (Pavlopoulou, 2020b, p. 
58).  

 
44  Pop-Machina project collaboration platform Retrieved from https://pop-machina.eu/the_platform [last accessed 15/1/2021]. 
45 European Parliament. 2020. A new Circular Economy Action Plan. Retrieved from  

http://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2020/0098/COM_COM(2020)009
8_EN.pdf. [last accessed 15/1/2021]. 

46  European Commission. Changing how we produce and consume. New Circular Economy Action Plan shows the way to a 
climate neutral competitive economy, pp.18/20. Retrieved from  
https://ec.europa.eu/commission/presscorner/detail/en/ip_20_420 [last accessed 15/1/2021]. 

https://pop-machina.eu/the_platform
http://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2020/0098/COM_COM(2020)0098_EN.pdf
http://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2020/0098/COM_COM(2020)0098_EN.pdf
https://ec.europa.eu/commission/presscorner/detail/en/ip_20_420
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Further, by giving to consumers, the ‘Right to Repair’, a high-quality functioning market for sec-
ondary raw materials with appropriate labelling can grow.47 Online platforms can be used to exchange 
information on circular strategies aiming at the prevention of waste. The European Circular Economy 
Stakeholder Platform (ECESP)48 is a widely supportive, open innovation tool for stakeholders to 
share best practices, uploaded according to country and sector.49  

From a practical standpoint, the Pop-Machina platform builds on top of a set of requirements and 
inputs provided by a broad set of different communities: Pilot cities and supporting partners, 
academic and technical experts and, last but not least, working Fab-Labs already supporting different 
circular economy initiatives. Pop-Machina’s WP2 carried out an in-depth analysis of all these 
contributions and multiple iterations. Consortium partners efforts led so far to a rich list of detailed 
requirements in D2.5 (Dimitriou, 2020) while a high-level overview of these requirements and use 
cases for Circular Maker Communities (CMCs) that the Pop-Machina platform supports are also 
depicted in D2.5. Enhancements on the current user requirement will likely occur throughout the 
different platform implementation iterations based on the feedback coming from real pilot 
operations. 

From an architectural point of view, Pop-Machina platform is composed by three main building 
blocks providing a different but interrelated group of functionalities: The Social Collaboration Platform 
(SCP), the Data Collection and Analytics Tool (DCAT) and the Open Knowledge Tool (OKT). They share a 
common Single Sign On (SSO) platform in which users’ profiles are conveniently stored. Therefore, 
users only need to register once to be able to access all provided functionalities. The platform shows 
in Figure 24 below, the connection between the components and the provided functionalities from 
a high-level perspective. 

Figure 24. Pop-Machina platform high-level architecture 

 
Source From D2.5 

8.2.1 Social collaboration platform (SCP) 
SCP is the core of the online system, mainly focused on the day-to-day interactions within a circular 
economy community. It supports all making processes carried out by Pop-Machina actors, being the 

 
47  European Commission. COM 2020/98 final. European New Circular Action Plan. Retrieved from  

https://ec.europa.eu/commission/presscorner/detail/en/ip_20_420 [last accessed 15/1/2021]. 
48 European Union. European Circular Economy Stakeholder Platform. Retrieved from  

https://circulareconomy.europa.eu/platform/ [last accessed 15/1/2021].  
49  European Union. Best practices from Spain. Retrieved from https://circulareconomy.europa.eu/platform/en/good-

practices?key_area=68&sector=75&country=ES&org_type=All&funding_type=All&identified_challenge=All&scope=All&title= [last 
accessed 15/1/2021]. 

https://ec.europa.eu/commission/presscorner/detail/en/ip_20_420
https://circulareconomy.europa.eu/platform/
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principal repository of used materials and generated products. It supports the totality of the 
requirements and interactions between Pop-Machina users, facilitating the creation of a range of 
products, of various complexity levels. The SCP provides the necessary digital environment and the 
supportive technologies enabling makers to access real-time information. In this sense, it provides 
the tools to add, view and edit content linked to makerspaces, materials, products, equipment, making 
processes, projects and services. As mentioned in Pop-Machina D4.1 (Terzi et al., 2021), this is the 
first time such a platform is materialised. 

The platform also provides a booking system for the circular communities to book makerspaces, 
machinery, workstations, equipment, exhibition venues, any other available resource previously 
exposed within the platform; and a marketplace to consume goods in the circular economy it tangible 
or not. As a result, as SCP becomes the basis of all Pop-Machina transactions, it also covers all the 
blockchain and tokenisation mechanisms for certification and attribution of products’ and processes’ 
value.  

Additionally, SCP also enables Pop-Machina actors to find stakeholders, makerspaces and 
communities relevant to their projects and interests. Accordingly, social collaboration functionalities 
also help those actors identify and recommend possible collaborations and projects that could arise 
within local or non-local communities (Terzi et al., 2021a). An integrated map-view to quickly navi-
gate all makerspaces and see interactions between them will also be provided.  

Finally, analytics data derived from all functionalities above supported by the SCP, are also exposed 
to DCAT to provide additional views of the platform’s end-users. 

8.2.2 Open knowledge tool (OKT) 
The OKT component plays a supporting role to the SCP, complementing it by enabling knowledge 
sharing among different Pop-Machina actors. Still, as its main objective is to foster community 
building around knowledge opportunities, it has its own entity beyond SCP.  

Functionalities provided by OKT can be structured in four main areas:  
- content generation and file sharing; 
- scoped content organisation and platform navigation; 
- social aspects of the platform and communication tools; 
- user gamification and incentivisation around knowledge materials. 

Being a learning management system (LMS), OKT core functionality revolves around creating and 
visualising a different knowledge-related content. In this sense, different kind of information can be 
considered:  
1. static content/library, which is passive information any user can consume without further inter-

action from its authors. Examples of such content can be articles, toolkits, instructions or guides; 
2. training is interactive content in which the author’s interaction is an integral part of the learning 

procedure. Examples of such content are courses, MOOCs or webinars; 
3. user repositories, understood as dynamic content generated and shared by users, can either be 

single files (PDFs, CAD files, sketches, multimedia, …) or instructions, designs or source code.  

The OKT provides a tool to generate and upload all this knowledge-related content by providing an 
intuitive content editor for course creation. Authors or administrators can also curate content. While 
part of the content can be generated within the Pop-Machina ecosystem, most of it already exists on 
different available standard practice platforms within the targeted maker communities. The most 
common is the use of git repositories. Therefore, the OKT attempts to take advantage of the reuse 
of such existing content by providing the possibility to authors quickly import information from 
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those platforms (e.g., GitHub or GitLab) in the course editor. Besides, a file-sharing mechanism is 
also available in users and learning communities without creating courses. 

Knowledge materials are scoped under different learning communities based on topics of interest, 
and all content is reusable on different scopes when needed. Communities used in SCP context are 
usually geographically tied, as the circular economy tries to boost local ecosystems and materials 
exchange and reuse. Under the condition that the content can be shared on a broader scope (if we 
omit language barriers or adopt English as a common one), learning communities can become 
broader. Even though it is up to the content creator whether the material is public or not, the platform 
can enable open navigation of public content without having a Pop-Machina account or being logged 
in the system. The platform also offers capabilities to create and publish new events, providing an 
integrated calendar view. It also provides the means to publish live webinars using third-party tools 
(e.g., Zoom, YouTube), letting the community know about them via subscriptions and notifications. 

OKT provides communication tools based on social groups and networking, such as private mes-
saging, social connections, forums, and discussion groups, to empower user interaction and commu-
nity building around learning opportunities. All those features facilitate community generation around 
knowledge sharing, giving users the tools to request new learning materials or propose new topics 
they would like to collaborate, enhancing the platform content. 

8.2.3 Data collection and analytics tool (DCAT) 
The DCAT component is responsible for hosting all user activity monitoring in the other Pop-
Machina platform components (SCP and OKT). DCAT also supports the integration of additional 
information from heterogeneous data sources coming from users.  

As mentioned in Pop-Machina D4.7 (Dimitriou, 2021), the DCAT supports two main functions, 
data collection and data analysis. Data collection is undertaken through access, retrieval, transfor-
mation, and data aggregation from other platforms and users. Data analysis refers to the data pro-
cessing with the scope of providing data analytics of various complexity, leading to insights, 
knowledge and monitoring through an advanced visualisation system.  

Based on all available information, data processing algorithms will be carried out to extract value-
adding insights, including statistical analysis, predictive analysis and KPIs computation. As a result, 
DCAT enables a presentation layer based on enhanced visualisations (charts, maps, parameterised, 
amounts of materials/products, activity mapping per makerspace/location) (Dimitriou, 2021, pp.14) 
and sophisticated reports; thus, offering data browsing and exploration capabilities based on 
makerspaces, users, communities, materials and origin/destination of the different materials and 
products.  

In this way, DCAT provides a holistic view of the different makerspaces and communities’ mate-
rials and processes. It also provides decision-making support to authorities for analysing social and 
economic aspects of the Pop-Machina cities’ underlying environment. 

8.3 Guidelines on the blockchain, tokenisation, and smart contracts process 

8.3.1 Blockchain engagement scope 
The blockchain technology utilised in Pop-Machina aims to empower engaged makers in a 
decentralised and indisputable way. Decentralised, as every device within the platform, upholds the 
system information. Furthermore, undisputable, as by nature of the blockchain technology past 
transactions cannot be altered. 

From the makers’ perspective, they can join a platform where they interact, teach, learn, offer ser-
vices and receive help from others. As is usual in similar platforms, forums, or online communities, 
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active users who are more engaged and interact more with one another tend to have more social 
connections, and thus a more significant network. As a result, they receive recognition and greater 
potential rewards. In other words, the more engaged they are to the community, the more they can 
achieve. 

The same principles apply in Pop-Machina through the blockchain technology user engagement. 
As mentioned in D4.3 (Terzi et al., 2021b, p. 8), the tokenisation framework facilitates the 
decentralised exchanges’ tracking. From the users’ perspective, this is translated to gaining ‘points’ 
(tokens) called ‘POPs’ for every action they take. In reality, POPs are ERC-2050 compliant tokens 
used to allocate value to products, services and interactions. As the makers gradually collect more 
POPs, their reputation grows higher, and they can use their POPs to enjoy some privileges in the 
community. 

8.3.2 Token acquisition mechanism 
Tokens represent non-monetary reward reflecting the amount of time or effort for an activity in the 
network. The technology behind Pop-Machina tokenisation system is based on two frameworks, 
Stellar51 and EOSIO52, with more details being addressed in Pop-Machina D4.3 (Terzi et al., 2021b 
pp. 10). 

General cycle of tokens is:  
1. the central pool of tokens (maintained above a certain minimum % of all available tokens in-

network); 
2. people receive tokens for joining the network; 
3. people receive tokens for engagement: 

1. by engaging in activities, receiving and paying tokens in transactions with each other; 
2. by production and donation activities, receiving tokens from the central pool; 

4. central pool tokens auto topped up to maintain certain minimum % of all tokens if needed; 
5. and so on. 

In the Pop-Machina platform, tokens - named POPs - are earned through positive behaviour and 
exchanged between makers for time, skills and tools. Circular makers and users engaged at the Pop-
Machina platform will learn how to use blockchain technology and the selected Stellar and EOSIO 
digital tokenisation platforms. Stellar is an open-source blockchain payment system that uses Lumen 
(XLM) as cryptocurrency to provide cheap transactions in developing markets. EOSIO is a leading 
BaaS platform providing the speed and scale needed for the Pop-Machina project. Both are pioneer 
decentralised permission ledger and online tokenisation, gamification and certification tools. 

People earn POPs from the central pool by undertaking activities such as: 
- promoting (joining the community, receiving an award, organising maker events); 
- supporting (certifying products, providing skills training, sharing knowledge); 
- producing (3D printing, making/repairing items); 
- sharing (Teaching new skills, uploading instructional videos); 
- donating (Donating tools, metal scrap, clothing). 
  

 
50  ERC-20 are the most acknowledged tokens of the Ethereum blockchain technology. More info can be retrieved at: 

https://ethereum.org/en/developers/docs/standards/tokens/erc-20/ [last accessed 21/1/21) 
51  Stellar information retrieved at: https://www.coindesk.com/price/stellar [last accessed 21/1/21) 
52  EOSIO information retrieved at: http://eos.io/ [last accessed 21/1/21) 

https://ethereum.org/en/developers/docs/standards/tokens/erc-20/
https://www.coindesk.com/price/stellar
http://eos.io/
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POPs are also exchanged between makers in agreed transactions, for example: 
- supporting (providing useable open-source software, developing new product designs, developing 

a website, making a business development plan); 
- producing (making requested items from other makers); 
- sharing (access to 3D printer, sharing tools, code, or time and skills to other makers). 

8.3.3 Reputation and disputes 
Within the system, engaged users have a more significant reputation that can be used for disputes 
and governing decisions. In Pop-Machina, the number of POPs that a user has is determinant to 
reputation. 
Potential disputes between maker transactions are dealt with in a decentralised manner. Community 
members vote on the dispute, staking some of their tokens. Disputes must have an avenue to be 
handled quickly and be decided by the community. For instance: 
- a dispute can be raised and given three days for community members to vote on its resolution; 
- a certain % of community reputation must vote (e.g., larger % than needed for usual validation); 
- the central pool of tokens used to settle a dispute. Perhaps offending party may have to contribute 

tokens into a central pool as payment. 

8.3.4 Maker engagement incentives 
Makers have the will to support each other and people interested in their community. However, not 
being aware of the potential reward when giving their time (skills and tools) to another person/project 
is a large barrier to supporting each other. There is uncertainty in whether their contribution is 
returned or needed to be returned by the person/project they contributed. POPs reflect the time, 
effort and skill provided. They can be exchanged with another maker needing assistance, avoiding 
fiat currency, and strengthening the community’s bonds. 
For example, if Maker A needs a website, they could hire an external company, or put it to the Pop-
Machina network. In that case, Maker B says they can do it in 5 days for 100 POPs. Maker B may get 
100 POPs from Maker A to create the website. 

The underlying blockchain technology, which allows transactions such as this to occur, opens an 
avenue to exchange support as it builds trust between makers who do not know each other. Trans-
actions are recorded as a new block in the chain, containing all the information on smart contracts 
and the amount involved. There is no need for makers to be affiliated with these technical issues. 
They quickly and easily validate the transaction through the sealed signing process. On their end, they 
are aware of the existence of blockchain and trust that transactions are undisputable, sealed and 
secure.  

The number of POPs is determined between both parties at each transaction. The more tokens 
and reputation of a user, the deeper the access to certain privileges. For instance, a trip for local 
makers to a foreign FabLab that may have a limited number of spots is only offered to highly engaged 
makers (reflected by a specific number of POPs). 

8.3.5 Guidelines on smart contracts 
In essence, smart contracts are a series of actions executed when requested. Technically speaking, 
smart contracts are a way of the decentralised application (dApp); this is, software resources loaded 
inside the blockchain which always behaves predictably, as removal or modification are not possible 
once loaded. Smart contracts can solve contentious issues, while digital incentivisation and utility 
tokenisation schemes, can build trust and foster collaboration in a community.  
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Behaviorally-inspired strategies can value investors decisions regarding the response expected from 
the operation of a makerspace. Therefore, the efficient allocation of resources, community makers’ 
engagement, with a multifaceted and integrated approach of environmental, social, and governance 
parameters, can strategically channel users and investors’ circular strategic decisions (Chuah et al., 
2018).  

Therefore, transactions can be verified via the blockchain to ensure the actions that took place. 
Pop-Machina tokenisation system is primarily based on two different dApps: a token wallet for 
storing the Pop-Machina tokens or POPs, and a Marketplace holding all the interactions between the 
different actors, stakeholders of the Pop-Machina ecosystem. Consequently, two different types of 
contracts can be identified, one per dApp. 

- POP token related contracts define different actions that have to do specifically wit POP tokens 
and the user wallet. The specific set of actions that can be triggered in this context, as mentioned 
in Pop-Machina D4.3 (Terzi et al., 2021b, pp.18-20), are: 
1) Initial token creation, defining the different currency characteristics (max supply, and 

precision); 
2) Issue tokens into the system, hence increasing its circulating supply; 
3) Retire tokens from the system, hence decreasing its circulating supply; 
4) Transfer tokens from one account to another; 
5) Register a new account with x amount of tokens; 
6) Close an account (the account must have 0 tokens to close); 
7) Vote for the acceptance of a donation. 

- Pop-Machina interaction-related contracts define different actions carried out by users 
within the Pop-Machina marketplace, such as selling, purchasing, teaching, learning, 
donating, making new products, booking spaces or tools and more. The specific set of actions 
that can be triggered in this context (Terzi et al., 2021b, pp.15-18) are: 
1) create a new sale in the marketplace by declaring that a product is for sale; 
2) close the sale if it is no longer ongoing; 
3) buy a product or service, which results in a deal creation and tokens debited to the buyer and 

transferred to the contract. Besides, a notification is sent to the seller for the acceptance of the 
sale; 

4) accept or Decline a buy, which results in a notification to the buyer, including the decision. 
This action must be triggered before a three days deadline; otherwise, the offer is automatically 
declined; 

5) the seller can declare the shipping of the product or service. After its execution buyer has three 
days to declare the delivery was executed or not. If the second situation arises, then a dispute 
resolution phase begins; 

6) buyer can acknowledge the receipt of the product or service; 
7) extend the product delivery deadline. Seller and buyer can agree on a delay in delivering a 

product or a service via an off-chain communication channel. After an agreement is reached, 
the buyer can call the extended action to change the delivery time threshold; 

8) negotiate a new product price between users, which can be triggered whenever a seller, due to 
imponderable circumstances (like the rise of materials prices) need to increase. the selling once 
a deal has already been closed; 

9) accept or Decline a product negotiation proposal; 
10) donating materials or equipment to any workspace; 
11) uploading educational materials; 
12) voting to resolve disputes or governing issues. 
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8.4 STEM, STEAM & gamification as engagement practices 
The Pop-Machina project uses STEM ‘learning by doing’ innovative methods and practices to engage 
vulnerable groups (unemployed females, immigrants, people with physical or mental disabilities).  

STEM serves as the acronym of Science, Technology, Engineering and Mathematics, and is an 
international educational term used for particular fields of natural sciences. STEM teaching tools 
emphasise combining theoretical and practical experiments, facilitating the exchange of information 
in a playful way and knowledge more comfortable to absorb. Through trial and error, STEM inter-
active projects focus on experiential and exploratory learning, autonomy and active participation. 
STEM uses various materials and techniques to create original constructions, including wood, col-
lages, 3D printing, and art exhibitions.  

The purpose of STEM is to enable students and people towards technology-oriented career paths 
by facilitating critical thinking, affiliation with scientific methods and principles, inspiring innovation. 
In the same practical, hands-on approach, makers solve real problems while acquiring critical thinking 
skills and learning to work together in a group, through the online platform and other digital tools. 
Since 2010, gamification has been used for STEM education purposes and has been identified as an 
essential topic for students’ learning (Ortiz, Chiluiza & Vlacke, 2016).  

According to the IACC team, Schmidt, Guy & Dominguez, at Pop-Machina D3.4 (2021), the Pop-
Machina Academy will use the STEAM method. As explained in D3.4 STEAM is an advanced 
educational approach to learning that uses Science, Technology, Engineering, the Arts and 
Mathematics as access points for guiding student inquiry, dialogue, and critical thinking. STEAM is 
the successor of STEM as a collaborative ‘hands-on learning method’, that believes in ‘learning by 
doing’, bringing learning to life (Schmidt, 2021). Technologies to be used have to satisfy OHS safety 
requirements (in the sense that no one would commit to working at a makerspace knowing that the 
technologies used are not safe or state-of-art). 

In the same way, gamification practices can be used to educate and engage potential makers in Pop-
Machina. Bits of gamification are inherent within the blockchain system, by using tokens as a means 
of reward and recognition. Moreover, gamification practices are used to engage a broad spectrum of 
stakeholders and vulnerable groups. Forms of competitions, games, and challenges can bring makers 
together and promote the sense of bonding and community leading to synergy, engagement and 
experiential learning. They also represent an opportunity for elevated publicity and engagement with 
the city ecosystem. Gamified learning techniques are also used in open, innovative collaboration to 
advance commitment and motivational engagement (Leitão, 2019). Engagement can be fostered 
through hackathons and gamification features like mini-challenges, quizzes, generic rewards and 
badges structured specifically for circular makers’ engagement.  

More details can be found at Pop-Machina Deliverable 3.4 (Schmidt et al., 2021), dedicated on the 
training of circular makers in Pop-Machina Academies (PMAs). Gamification and incentivisation 
mechanisms are included in the platform to keep users engaged in generating new products, ideas, 
and knowledge related to circular making practices. The online system’s functionality directly interacts 
with SCP’s tokenisation system, based on the previous section’s concepts. 
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Box 8. Chapter 8: community innovation ecosystem  

An innovative ecosystem’s distinguishing features are explicit system diffusion, digitalisation, open 
collaboration, and differentiated roles in organisations and industry. 

Three main building blocks compose the Pop-Machina platform: The Social Collaboration Platform 
(SCP), the Open Knowledge Tool (OKT) and the Data Collection and Analytics Tool (DCAT). 

The Social Collaboration Platform focuses on the day-to-day interactions within the circular econ-
omy community. 

The Open Knowledge Tool enables knowledge sharing among different Pop-Machina actors. 

The Data Collection and Analytics Tool monitor all user activity in the other Pop-Machina 
platform components. 

Pop-Machina promotes blockchain technology user engagement through a token acquisition 
mechanism and smart contracts. 

STEM, STEAM and gamification innovative methods are used to engage vulnerable groups.  
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9. Engaging maker ecosystem actors in a 
megacity: the case of Istanbul  

To elaborate on the Istanbul engagement roadmap, the local partners, namely IMM, ISTAC, KU and 
PLANET TURKEY, drafted a summary of the findings included in Pop-Machina D5.1 (Tsui, 
Geldermans & Peck, 2020). Further, according to the progress of D5.2, they outlined the engagement 
ecosystem of circular makers for Istanbul, using the PESTLE-SWOT analysis. The legal and 
regulatory framework at a national and local level was taken into consideration. This section outlined 
the engagement activities expanding the Istanbul maker ecosystem realised in November 2020 or was 
scheduled to occur. This chapter explores how ISTAC - as a large waste management company - 
positions itself to support maker ecosystem actors’ engagement in these and following activities in 
İstanbul, a megacity of 15,214,177 residents and the (expected) impact of these activities.  

9.1 The profile of Istanbul in terms of the circular collaborative economy 
As suggested by the methodology presented in the previous sections, the Table 8, below, outlines the 
PESTLE-SWOT analysis of İstanbul, utilising the information provided from prior Pop-Machina 
Deliverables, in particular by D5.1 ‘Pilot profiles’ (Tsui et al., 2020) and D2.4 ‘European framework 
conditions of circular collaborative production’ (Pavlopoulou, 2020b). This analysis is supplemented 
with the İstanbul City Priorities presented in Figure 25. 

Figure 25. Istanbul city priorities 
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Table 8. PESTLE-SWOT analysis for Istanbul maker ecosystem 

 Strengths Weaknesses Opportunities Threats 

Political Political will 
expressed and 
translated into laws 
and regulations 

Willingness to implement/ 
impose legislation 
No legislation related to 
circular economy 

The potential of 
makers in the 
ecosystem to work 
with each other 

There is no legal 
counterpart of the 
definition of a maker 

Economic Prevention of 
waste 

Massive productivity/ 
profitability 
No real incentives yet 
No legislation related to the 
circular economy 

Circular production 
market development 

 

Social A crowded and 
diverse ecosystem 
in terms of maker 

Low engagement of the 
community. Low levels of 
awareness and e-literacy 
Low education/training 
No real incentives yet 

Upcycling 
production and 
market development 

 

Technological Know-how and 
infrastructure at 
ISTAC 

Novel fabricating technologies 
enabling circular making 
practices at the individual and 
local scale are not standard 

Open innovation 
through the 
engagement of 
circular makers 

Lack of digital skills 

Legal Existing legal 
framework 
supportive to the 
waste management 

Willingness to implement and 
impose legislation? 

Build social 
enterprises and spin-
off startups 

 

Environmental Existing legal 
framework 
supporting the 
waste management 

Low engagement of the 
community, sensibilisation 
Low education/training 

Waste prevention 
Upskilling in green 
jobs 

Further deterioration 
of the environment 
Climate change 
impact 

9.2 Initiating secondary material flows through waste management: ISTAC 
ISTAC Inc. was founded in 1994 as an economic enterprise of Istanbul Metropolitan Municipality 
(IMM) to manage solid waste, Table 9, below. The year it was founded,53 ISTAC embarked on many 
new practices within national and international standards. It became one of Turkey’s most prominent 
organisations, especially on solid waste management. 

Table 9. ISTAC business profile 

Foundation year 1994 

Type of organisation Public company 

Industry - services Environmental services - waste management 

Number of employees 4300 personnel (250 technical personnel) 

Vision Is to become an international authority that produces original solutions to environmental 
management with an integrated approach 

Mission It produces original solutions with zero effect approach and creates environmental 
awareness for a more liveable environment 

Management systems 
certificates 

TS EN ISO 9001:2008 quality management system 
TS EN ISO 14001:2004 environmental management system 
OHSAS 18001:2008 occupational health and safety management system 
TS EN ISO 17025 testing and calibration laboratories accreditation 
ISO 50001 energy management system 
ISO 14064 greenhouse gas management system 

 
53 İSTAÇ A. Retrieved from  

http://www.upt.ro/img/file/Erasmus+/Oferte%20practica/Turcia_ISTANBUL%20ENVIRONMENTAL%20MANAGEMENT%20INDUSTRY%20A
ND%20TRADING%20COMPANY_prezentare.DOC [last accessed 15/1/2021]. 

http://www.upt.ro/img/file/Erasmus+/Oferte%20practica/Turcia_ISTANBUL%20ENVIRONMENTAL%20MANAGEMENT%20INDUSTRY%20AND%20TRADING%20COMPANY_prezentare.DOC
http://www.upt.ro/img/file/Erasmus+/Oferte%20practica/Turcia_ISTANBUL%20ENVIRONMENTAL%20MANAGEMENT%20INDUSTRY%20AND%20TRADING%20COMPANY_prezentare.DOC
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In the scope of waste management, the enterprise sets up the design, construction and operation of 
landfill sites, leachate treatment, generating electricity from landfill gas, production and recovery of 
compost from organic waste, production of refuse-derived fuel, industrial waste management, med-
ical waste management, excavation/construction and demolition waste management, city cleaning, 
sea and shore cleaning, collection and disposal of the bilge, slop, etc. from ships, environmental 
laboratory and national & international consultancy services. ISTAC Inc. in 2005 has specified the 
strategy and targets of solid waste management in Istanbul until 2035 through the ‘Integrated Solid 
Waste Management Strategic Plan, following EU Environmental Legislation’.  

ISTAC is the last disposer of all Istanbul’s domestic waste. 20.000 tons per day comes to our domestic 
waste facilities. Under the environmental law and the municipality law, waste separation, processing, 
reuse and recycling are provided. Some wastes are not separated; some wastes are separated revenue 
and processed in our facilities. After these processes, materials such as plastic, wood, metal, and glass 
can be used as secondary raw material. Besides, some bulky wastes that can be repaired or re-purposed 
come to ISTAC’s facilities. These include electronic waste. With the İstanbul Circular Makerspace, 
ISTAC aims to offer a working place and incentives to the maker ecosystem actors. The makerspace 
location was selected according to: 
- being in a central location (public transport-accessible); 
- being close to immigrants and disadvantaged; 
- can be integrated with an existing recycling workshop, ISTAC Geri Dönüşüm Atölyesi, currently 

operated by ISTAC employees; 
- the types of waste coming to the existing ISTAC facility on the premises;  
- the place is known by the external partner in the waste management sector.  

ISTAC reroutes waste to its facilities on the selected Edirnekapı premises and categorises them for 
creating an alternative and continuous source of materials. In addition to hosting the İstanbul Circular 
Makerspace on these premises for the reasons mentioned above, ISTAC also plans to transform the 
existing efforts of categorising waste for reuse in the ISTAC Geri Dönüşüm Atölyesi, into a secondary 
raw materials marketplace. This plan formalises the supply-chain process by providing a material 
resource to the maker ecosystem actors within the circular economy’s scope. An online inventory can 
be kept for the materials used by the makers and the new products. 

Table 10. PESTLE SWOT analysis for ISTAC 

PESTLE SWOT Strengths Weaknesses Opportunities Threats 

Political • Being a solution part-
ner in zero waste pro-
jects of public institu-
tions and private insti-
tutions 

• Political will be 
expressed and trans-
lated into laws and 
regulations 

• Having multi-stage 
approval authorities 
in the implementation 
of decisions 

• Willingness to imple-
ment/impose legis-
lation 

• No legislation related 
to the circular econ-
omy 

• Being in the transition 
period to the circular 
economy and zero 
waste approach 

• Resistance to aban-
doning the classical 
economic model 
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PESTLE SWOT Strengths Weaknesses Opportunities Threats 

Economic • Making corporate 
resource planning and 
tracking material flow 
by using the SAP 
system 

• High operation 
(maintenance, spare 
parts, and rental 
services) and general 
management expenses 

• The need for revision 
of old equipment or 
to purchase new 
equipment 

• To be able to benefit 
from the facilities 
provided and the in-
centives for recycling 

• Reduction of invest-
ment, tax and interest 

• A decrease in demand 
due to economic stag-
nation 

• Market and price 
pressure caused by 
the entry of new 
players into the Waste 
Management market 
in Istanbul 

• Delays in the collec-
tion of receivables 

Social • The quality of 
services and IMM 
subsidiary have 
created trust in 
customers 

• Not able to get 
enough views on 
social media networks 

• The trend of protect-
ing natural life and 
the environment is on 
the rise 

• Biases acquired from 
previously carried out 
activities related to 
recycling 

Technological • Integrated Waste 
Management System 
with logistics, waste 
processing facilities, 
auxiliary facilities, and 
technical personnel 

• Wear and tear of 
machinery and parts 

• Few technical person-
nel familiar with new 
applications (e.g. cir-
cular economy) 

• Reducing the amount 
of waste that will 
occur with new 
methods and tech-
nological advances 

• Problems that may 
occur in the supply of 
some machines, spare 
parts, consumables 

• Suspension of invest-
ments in new facilities 

• Process slowing down 
due to pandemic 

Legal • Harmonisation of 
corporate activities 
with European Union 
waste management 
legislation 

• Some recycling targets 
specified in local 
legislation have not 
yet been achieved 

• Facilitating integra-
tion with external 
stakeholders through 
circular economy 
regulations 

• Differences in the 
authority of IMM and 
District Municipalities 

• Long-term permit/ 
license processes 

Environmental • Ensuring more 
efficient use of 
resources 

• Undesired by-
products at the end of 
waste processing 

• A large amount of 
waste and the number 
of entrepreneurs who 
can work in the 
recycling sector 

• Being dependent on 
external organisations 
for some finishing 

• Increasing the 
amount of waste 

9.3 Engagement for expanding the maker ecosystem actors 
The engagement plan for Istanbul was a rather challenging task. Considering the large population 
and land, as well as the COVID-19 pandemic measures, widely engaging maker ecosystem actors in 
the city required a combination of various efforts running in parallel:  
1. one-on-one meetings with maker ecosystem actors; 
2. dissemination events (e.g., seminars, panel discussions, other events, conference attendance); 
3. identifying and collaborating with a group of makers (called maker champions from now on) for 

larger-scale engagement activities; 
4. engaging the general public through their aspirations for the future of their neighbourhoods 

(Local Future Stories); 
5. engaging maker ecosystem actors to develop city pilot activities (co-design sessions); 
6. developing a schedule for Pop-Machina Istanbul activities; 
7. creation of a circular makerspace with a marketplace for secondary materials. 

It provides an overview of engagement activities conducted, and it facilitates engagement directly and 
indirectly during the project. This case’s scope is until mid-January 2021. This section explains the 
engagement process.  
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Figure 26. Istanbul engagement activities 

 

9.3.1 Pilot profile workshops 

Type of activity: Workshops 
Aim of the activity:  
The outcomes: The Istanbul pilot profile (can be found as part of Pop-Machina Deliverable 5.1 
(Tsui, Geldermans & Peck, 2020). 
Types and number of engaged maker ecosystem actors: Makers, businesses, citizens, knowledge 
actors and capital actors. From an initial list of 80 entities, 23 of them responded with interest to 
participate in these workshops, and representatives from 18 entities participated in the workshops.  
Types and Number of sensors: All the participants can be classified as sensors. Their contributions 
were fundamental in developing the following stages.  
Impact of engagement: The outcomes of these workshops led to: 
a. The pilot profile of İstanbul, including: 

i. Past economic activities and how they changed; 
ii. Existing capabilities of maker ecosystem actors; 
iii. Existing resources in İstanbul with a potential to facilitate city-scale circular economy 

practices; 
iv. Aspirations for Istanbul’s collaborative production future; 

b. A conference proceeding in the Engineering Education for Sustainable Development 2020-21 
Conference is delayed due to COVID-19 measures. 

9.3.2 One-on-one meetings with maker ecosystem actors 

Type of activity: On-site or online meetings 

Aim of the activity: Expanding the list of maker ecosystem actors and potential collaborators for 
city pilot activities in İstanbul.  

The outcomes: A live document with stakeholders, their descriptions and contact information. 

Types and number of engaged maker ecosystem actors: All types of ecosystem actors were 
engaged. At the time of writing this report, 142 entities (makerspaces, businesses, NGOs, communi-
ties, etc.) were engaged and included in the database.  
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Types and Number of sensors: Not applicable for this engagement activity. 

Impact of engagement: This pool of stakeholders is contacted for every city engagement activity 
(below) and will be regularly contacted in future activities (starting in 2021).  

9.3.3 Dissemination activities (seminars, panels, publications, posts) 

Type of activity: Dissemination 
Aim of the activity: Raise awareness on Pop-Machina project and its components  
The outcomes: Social media posts, conference proceedings, speaking at panels, participation at net-
working events. These activities are reported regularly as part of the dissemination reporting (Work 
Package 8). Examples include:  
- panel Discussion with Yeniköy Rotary Club, panellist Yekta Bakırlıoğlu [KU]; 
- field Trip to Gazhane Climate Change Communication Centre, Istanbul City and Maker teams.  
- a short article in ACM Interactions Magazine Sept-Oct 2020 Issue, by Yekta Bakırlıoğlu, María 

Ramírez Galleguillos & Aykut Coşkun [KU]; 
- a call for participation on IMM official social media channels (e.g. Twitter post) for the Local Future 

Stories (see Section 9.3.5). 

Types and number of engaged maker ecosystem actors: n/a 
Types and Number of sensors: indirect sensors, since these activities were conducted as part of more 
extensive external activities and Pop-Machina Istanbul partners were contributors for dissemination.  
Impact of engagement: The maker ecosystem actors reached through these activities were invited 
to future Istanbul activities. 

9.3.4 Maker champions and the Pop-Machina Academy 

Type of activity: Train-the-trainers programme, delivered by IAAC, Barcelona; 
Aim of the activity: To train a group of makers in collaborative production and the circular econ-
omy; 
The outcomes: The programmes and outcomes can be found as part of Pop-Machina project 
deliverable 3.4. - Building circular maker capacity through training; 
Types and number of engaged maker ecosystem actors: Eight maker champions from Istanbul 
participated in this training programme. The champions are primarily makers; however, they were 
affiliated with different types of maker ecosystem actors (i.e., NGOs, municipalities, makerspaces, 
universities, social enterprises). This process was intentional to ensure diversity in terms of capabilities 
and engagement of different types of actors in the following stages;  
Types and Number of sensors: The maker champions can also be considered as sensors, since:  
- they develop the İstanbul Pop-Machina Academy trainings to be conducted during city pilots (see 

Section 9.3.9, below); 
- they provide feedback to IAAC about the train-the-trainers programme; 
- they are contributing to the facilitation of co-designing city pilot activities (see Section 9.3.6, 

below);  
- they partake in the development of the İstanbul Circular Makerspace (see Section 9.3.7, below). 

https://interactions.acm.org/archive/view/september-october-2020/dreaming-of-immersive-interactions-to-navigate-forced-distributed-collabora
https://twitter.com/istanbulbld/status/1316014287588978691?s=20
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Impact of engagement: Through this programme: 
- eight (8) İstanbul Maker Champions were selected and onboarded to the Pop-Machina project as 

external collaborators; 
- the Champions were upskilled in making activities, makerspaces, community building, and their 

implications for a city-level circular economy; 
- the Champions developed a tailored programme of Pop-Machina Academy activities to train and 

engage Istanbul maker ecosystem actors; 
- the champions’ different capabilities and interests enabled focusing on Istanbul’s multi-faceted 

priorities (the priorities were presented in Section 9.1, above). 

9.3.5 Local future stories 

Type of activity: Online participatory design tool. 
Aim of the activity: To gather Istanbul citizens’ aspirations and visions of the circular economy’s 
collaborative production future.  
The outcomes: Local future stories on several neighbourhood-level circular economy practices. The 
online tool required consideration of:  
- potentially involved stakeholders; 
- types of activities the story involves; 
- requirements for the story; 
- steps to be taken to initiate that story. 

Types and number of engaged maker ecosystem actors: 49 respondents from different neigh-
bourhoods of Istanbul. They were ‘citizens’, and there was no other classification among the partici-
pants.  
Types and Number of sensors: All the respondents can be considered sensors to contribute to the 
city pilots’ development by providing visions. 
Impact of engagement: The resultant Local Future Stories revealed future collaborative production 
aspirations for different neighbourhoods/regions of Istanbul. This engagement process is utilised in 
the following ways:  
- the Local Future Stories were presented to maker ecosystem actors through the Istanbul Microsite 

(see Section 9.3.6) as a source of inspiration to develop pilot activity ideas; 
- they will also be utilised during the pilot deployment, especially when deciding on the location of 

different city pilot activities.  

9.3.6 Co-designing city pilot activities 

Type of activity: Online participatory design tools 
Aim of the activity: To involve Istanbul’s maker ecosystem actors in developing city pilot activities 
that will be conducted in the remaining two years of the project.  
The outcomes:  
- Istanbul microsite for sharing ideas in five steps: 

1. watch an introductory video about co-designing city pilots; 
2. review İstanbul City Profile - including Pop-Machina goals, Istanbul city priorities and existing 

resources; 
3. review the Local Future Stories shared by Istanbul citizens; 
4. share activity ideas - through an embedded form, with a brief description of the activity; 
5. expect an invite to the İstanbul Activity Co-design Workshop. 

https://sites.google.com/ku.edu.tr/istanbul-pop-m-microsite
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- A list of activity ideas shared through the microsite by the maker ecosystem actors. 
- Istanbul online co-design workshop environment, involving: 

a. activity ideas shared through the microsites; 
b. for each activity, an activity overview board to further detail its description and relevance to Pop-

Machina Goals, City Priorities and Existing Resources; 
c. for each activity, stakeholders and audience board to create a list of potentially involved 

stakeholders and their motivations to get involved in the activity; 
d. for each activity, an activity steps board to define the steps necessary before, during and after the 

activity;  
e. an Istanbul City Pilot Timeline with other Pop-Machina activities suggests when the detailed 

activity ideas can be conducted.  
- A list of detailed activity ideas and contributing maker ecosystem actors.  

Types and number of engaged maker ecosystem actors: As of 20th November, the number of 
maker ecosystem actors who shared activity ideas through the microsites is 12, sharing a total of 23 
unique activity ideas. This process is still ongoing, and the numbers are expected to rise. These 
activities constitute the Istanbul Pilot Deployment Plan.  
Types and Number of sensors: When writing this report, the online co-design workshops are being 
conducted. The sensors for this activity are other maker ecosystem actors participating in these workshops 
to further develop the activity ideas.  
Impact of engagement: As a result of this, maker ecosystem actors external to the Pop-Machina 
project are actively engaged. They are invited to contribute to Istanbul’s collaborative production 
future by facilitating various pilot deployment activities. This engagement aims (1) to reveal and 
exploit existing knowledge among the maker ecosystem actors and disseminate it to others in 
İstanbul, and (2) to create a sense of ownership of the pilot activity ideas, and to invite the activity 
idea owners to facilitate these activities during the pilot deployment. 

9.4 Sustaining engagement in Istanbul 

9.4.1 During the Pop-Machina project 
The activities outlined below will be conducted as part of the pilot cities deployment plans. This 
section outlines the engagement purposes.  

The Launch of a Circular Makerspace with ISTAC and IMM 

Type of activity: Building a makerspace with an extended set of tools to initiate Circular Making and 
a dedicated warehouse for secondary raw materials.  
Aim of the activity: To create a place for maker ecosystem actors to come together, undertake 
circular making practices, initiate collaborations and access secondary raw materials.  
Current situation: The completion of the makerspace is delayed due to COVID-19 restrictions.  

City Pilot Activities conducted by Istanbul maker ecosystem actors 

Types of activities: Collaborative design and fabrication projects, training and other knowledge 
sharing activities,  
Aims of the activities: Engage Istanbul’s maker ecosystem actors and expand the adoption of 
circular making practices through: 
- knowledge acquisition and exchange; 
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- building collaborative links; 
- improve accessibility to tools and resources for circular making (i.e., through the Circular 

Makerspace with ISTAC). 

Current situation: The pilot deployment plan for Istanbul is currently being developed through the 
tools presented in Section 9.3.6 and presented in Pop-Machina Deliverable 5.2. 

Pop-Machina Academy Workshops conducted by Istanbul maker champions 

Types of activities: Training and community building activities for Istanbul’s circular makers, deliv-
ered by eight (8) Istanbul maker champions. The activities to be conducted in Istanbul can be found 
as part of Pop-Machina project deliverable 3.4. - Building circular maker capacity through training. 
Aims of the activities: These workshops cover a wide range of topics, from the introduction of 
circular making practices to setting up circular makerspaces and building lasting communities. 
Current situation: A tentative list of Pop-Machina Academy Workshops to be conducted in Istanbul 
is created. Currently, a schedule is developed concerning other City Pilot Activities. This schedule 
will be presented as part of the Pilot Deployment Plan (deliverable 5.2). These activities will be mainly 
conducted in Istanbul Circular Makerspace and other makerspaces and hubs around Istanbul to 
improve accessibility.  

9.4.2 After the Pop-Machina project  
The expectation from the Pop-Machina project in terms of building and sustaining a circular maker 
ecosystem involves various tools to support these communities in Istanbul, such as: 
- the launch of the Pop-Machina Platform, currently being developed in work package 4. The plat-

form involves an Open Knowledge Tool, Social Collaboration Platform, an Interactive Map of 
maker ecosystem actors and a marketplace based on ‘POPS’ tokenisation system; 

- the provision of infrastructure to partner in makerspaces for CE, as ‘hubs’ of the Istanbul 
Circular Makerspace. This opportunity is significant in Istanbul since the city spans large 
geography with many urban centres and includes various makerspaces. Through partnering with 
such existing places, the purpose is to spread circular collaborative production practices throughout 
Istanbul; 

- the co-designed pilot activities developed and tested through feedback received from participants 
in the pilot deployment, enabling the facilitator maker ecosystem actors to improve initial 
implementation. The feedback will be gathered through the evaluation procedure of pilot 
activities to be presented as D5.2; 

- the Accelerator programme developed as part of work package WP6. Through this programme, 
new businesses will emerge based on collaborative production for a local circular economy in 
Istanbul. It is vital to initiate self-sustaining circular economy practices, supported by the 
infrastructure created in Istanbul through the Pop-Machina project; 

- finally, ISTAC aims to complement the Istanbul Circular Makerspace with a Secondary Raw 
Material Marketplace. As mentioned in Section 9.2, ISTAC is a significant waste management 
company with access to potential secondary raw materials throughout Istanbul. The purpose of the 
marketplace is to create an accessible and continuous resource platform for raw materials as part 
of the supply chain in Istanbul, supporting novel products and businesses based on secondary raw 
materials.  
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9.5 Evaluating engagement in Istanbul  
Engagement activities in İstanbul are planned to meet the requirements defined in KPIs 5, 6 and 13. 
Up to the release of this deliverable, activities for Pop-Machina work packages 3 and 5, were 
complemented with additional activities, such as one-on-one meetings with Istanbul stakeholders, 
dissemination (e.g., panels, seminars) and other activities required (e.g., Istanbul Circular Makerspace 
‘hubs’ around İstanbul, Secondary Raw Material Marketplace). Especially for activities that directly 
address KPIs 5, 6 and 13, as of 20th November, the efforts of İstanbul (IMM) support partners 
resulted in the following quantitative values:  
- For KPI-5 (Number of engaged makers in the co-design of the pilot monitoring and implemen-

tation framework > 40 per pilot), a total of 87 maker ecosystem actors were engaged; 
- For KPI-6 (Number of community members engaged as sensors in pilots: > 80 per pilot), a total 

of 234 maker ecosystem actors participated in activities conducted as part of Pop-Machina frame-
work (87 of which intersects with KPI-5); 

- For KPI-13 (Maker community participants > 7,000 community members in all pilots), we have 
utilised Google Analytics for the Istanbul Microsite. A total of 333 unique visitors reviewed the 
Istanbul Pilot Profile, so far. It should be noted that this number probably includes the 234 sensors 
counted for KPI-6.  

The pilot deployment plan for İstanbul is currently being developed through the active engagement 
of maker ecosystem actors with Local Future Stories and Online Co-design Workshops, the out-
comes of which will be presented as part of Deliverable 5.2 Pilot Deployment Plans. These activities 
aim to develop İstanbul Pilot Activities that attract a diverse set of stakeholders (makers, community 
members, government representatives). The success of these pilot activities will be measured at a 
later stage, according to the criteria detailed for KPIs 5, 6 and 13 as part of work package 7. A pro-
cedure for evaluating these diverse activities will be provided to the engaged maker ecosystem actors 
facilitating the pilot activities.  
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10. Discussion 

10.1 SWOT and value grid analysis 
This deliverable identifies and proposes methodologies stimulating circular makers and sensors’ 
engagement, focusing on Istanbul as a pilot case study. The co-creation of collaborative ecosystems 
with interested stakeholders, encompasses warm-up activities, innovative governance models, and 
community structures. The research findings over behavioural incentivisation (based on Task 3.3) 
and digitally-enabled tools developed under WP4, were considered. CommonLawgic uploaded since 
April 2020 several drafts of D3.2 and a separate value chains analysis in the consortium repository, 
specifying a value-grid roadmap for the pilot cities. As a result, D3.2 discussion drafts could play a 
vital role in guiding pilot cities engagement decisions. 

Behavioural change techniques are outlined through a literature review, considering participants’ 
online or offline potential behaviours in a marketplace. Therefore, behavioural change techniques 
proved to improve adherence, knowledge, awareness, attitude, self-efficacy, intentions, action con-
trol, facilitation, support, and motivation (Kahwati et al., 2016). Further, a QCA approach can direct 
policymakers, practitioners, and future comparative research and organisational settings.  

It was also considered that Pop-Machina’s target groups are socially marginalised social groups. 
The research study of Brunton, O’Mara-Eves, and Thomas (2014) investigates the reduction of health 
inequalities in women and children worldwide through adaptive experiences, utilising community 
engagement strategies. Such interventions are complex and necessitate better community engagement 
alignment (Brunton et al., 2014). Besides, engagement interventions could direct managerial and 
policy applicability based on empowerment evaluation models at the Pop-Machina community.  

This section integrates engagement drivers and barriers of socio-economic transition to a digitalised 
economy. Notably, this section has been structured in a two-fold framework: 
1. a SWOT analysis, representing respectively the main strengths, weaknesses, opportunities and 

threats; 
2. the conceptualisation of a value grid, in a seven-stepped analysis of the transition to a digitalised 

circular economy. 

The dimensions of policy, environment, society and technology are included at a conceptual graph 
(Figure 27) and discussed accordingly at the last Sections 10.3 and 10.4. 

D3.2 outlines the conceptual baseline for a future qualitative comparative and SWOT analysis 
among Pop-Machina project’s pilot cities. It can help them address the aggregated data and reported 
numbers of lead users, makers and sensors engaged in the project’s activities in the first 20 months 
and beyond till the project’s end.  

Based on this scalable model of engagement to an open innovation ecosystem of makers, the con-
sortium’s support partners may critically assess the feedback gradually obtained from the pilot cities. 
For ease of reference, the Istanbul pilot city’s progress is presented, as a case study of engagement to 
online and offline activities towards creating a makers community.  
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10.1.1 The strengths (S)  
Digitalisation could accelerate CE’s expansion speed, saving natural resources, upscaling secondary 

markets of reuse, repair, remanufacturing, recycling, and waste prevention. Moreover, the digitalisa-
tion can upscale the sharing/collaborative features of makers communities, integrating into a profit-
able business model, ‘sharing’ fundamental elements, such as a) digital platforms, b) shift from own-
ership to accessibility, c) peer-to-peer transactions, d) profits from monetisation of idle capacity, and 
e) self-regulation (Hatzopoulos and Roma, 2017). Thus, digitally operated CE maker communities’ 
strengths emerge mainly due to their collaborative nature and healthy working and societal relation-
ships. The collaborative endeavours around circular production in the seven cities of Pop-Machina 
project, combined with the project’s open and multisided digital platform, can significantly increase 
CE community participants’ collaboration opportunities and capabilities on European grounds at 
local and international level. 

Makers’ access to new networks is significantly expanded. The community around Pop-Machina’s 
digital collaboration platform will be augmented further as the project unfolds and the platforms 
attract more users/makers. 

Moreover, the platform-tools are being developed in a user-friendly way. At the same time, they 
are expandable and customisable. Therefore, in the project’s course, and as the pilot activities unfold, 
it will be easy to improve for an even better user experience. The project platform will also be adapt-
able to host more components and additional or customised services upon request and successfully 
overcome any challenges or changes in scope, due to internal or external conditions. 

10.1.2 The weaknesses (W)  
The weaknesses of digitally operated CE maker communities, on the other end, include their depend-
ence on non-digital services related to circular, sustainable and collaborative production, as well as 
materials reuse. Thus, next to the platform’s entirely digitised component, it needs to be a human-
operated one since material flows are realised in physical environments. Another weakness is the 
difficulty of addressing the platform’s social scope on tackling the broader challenges of accessibility 
and inclusion, rather than purely technical ones related to sustainable production (materially, eco-
nomically and environmentally). Among the key objectives of Pop-Machina is to improve the acces-
sibility of marginalised groups to collaborative production and entrepreneurship opportunities. 
Under the condition where the platform operates fully and solely on digital mode, achieving an 
extensive user base and expansive access to material resources may prove challenging. Another weak-
ness of a digitally-driven maker community for CE is that since the digital platform is the users’ first 
touchpoint, this relationship may be impersonal, at least in the beginning. This type of interaction 
may be discouraging for potentially interested makers/users, and especially makers with no prior 
experience in collaborative production and the use of digital platforms. Finally, some of the platform 
participants who are expected to share their work and content on the Pop-Machina platform might 
be reluctant to do so. 

10.1.3 The opportunities (O)  
On the other end, data and digitally-enabled solutions can be effectively driven to boost the digital 
transition to CE. The concurring opportunities could enhance connectivity and information sharing; 
make products, processes, and services more circular; and empower citizens and consumers to con-
tribute to such a CE transition (Hedberg et al., 2019). Thus, the opportunities arising from digital CE 
community engagement are multiple. In this regard, there are very advanced Pop-Machina platform 
crowdsourcing tools, features and functionalities (from geospatial visualisation of stakeholders and 
material positions up to real-time monitoring of the amount of reused material). In this sense, the 
Pop-Machina platform is well-positioned to grasp any opportunities to increase its outreach and 
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impact on sustainable development. Opportunities could also emerge through strategic 
collaborations with organisations outside the Pop-Machina consortium. For example, members of 
the local stakeholder ecosystems in the Pop-Machina pilot cities, regional and national development 
authorities and commercial chambers seek to establish ongoing collaborations with start-up 
entrepreneurs, and other platforms focusing on CE and digital social innovation. Significant 
opportunities also rise, due to highly favourable European (e.g., the Green New Deal), regional and 
local policies, promoting sustainable urban development and entrepreneurship with digital and 
multisided open innovation. 

10.1.4 The threats (T) 
Europe is currently confronting a multifaceted spectrum of challenges, running the transition from 
its linear economic model towards creating a more circular economy (CE), through the digital revo-
lution of today’s societies (Hedberg, Sipka, Bjerkem, 2019). The development of a CE sustains the 
power to transform our economy and society. However, it may be vulnerable to global phenomena, 
like threats to public health (mainly referring to the ongoing attack of COVID-19 pandemic world-
wide), that stopped physical, social interaction. On the same line of thinking, significant threats that 
may affect digitally operated CE maker communities, and precisely their operation and sustainability, 
are related with the lack of a clear and coherent regulatory framework with regards to CE and the 
operation of makerspaces, and the presence of bureaucratic procedures within or around CE and the 
maker movement. There are also threats rising due to the current traditional national and EU regu-
latory frameworks, creating bottlenecks for online platforms in several cases. The critical point is how 
deep the adverse socio-economic consequences to CE evolution and the mitigation supportiveness 
from the EU and national policymakers to promote such transition to CE. A final threat relates to 
the various motives of the Pop-Machina platform’s broad network. Engaged makers range from 
promoting societal good, social integration and economic competitiveness for the CE ecosystem 
actors to others willing to engage in highly profitable activities. 

10.1.5 CE value-grid materialisation through digitalisation 
Digitalisation readiness entails the empowerment of consumers enabling them to make sustainable 
choices and collectively co-create knowledge to contribute to the digital transition increasing aware-
ness and engagement (Hedberg et al., 2019). Pop-Machina materialises and operationalises 
crowdsourcing and participatory democracy (addressing the Legal and Technology factors of 
PESTLE). With regards to engagement through crowdsourcing techniques, Resch (2013) 
distinguishes the similar theories of ‘People as Sensors’ (people contributing subjective observations), 
‘Collective Sensing’ (analysing aggregated anonymised data coming from collective networks) and 
‘Citizen Science’ (exploiting and elevating expertise of citizens and their personal, local experiences).  

Digitalisation readiness in infrastructure 
Innovation hubs using data and digitally-enabled solutions could support greater sustainability. How-
ever, digitalisation in infrastructure is in its infancy, being executed still by small-scale or emerging 
projects. At the same time, it is essential to continue to build on this potential. To become global 
leader using digitally-enabled solutions of a circular economy, the EU has to consider the immense 
infrastructural and energy needs, and recognise that digitalisation does not automatically lead to 
greater sustainability (Hedberg et al., 2019). A critical digitalisation challenge is that sharing data via 
blockchain may prove problematic in terms of data privacy, liability and competition; especially 
regarding the ability of makers to access data, exchange designs and blocks (Pops) through blockchain 
after the end of Pop-Machina project. Moreover, there is a general lack of knowledge regarding 
international digital marketplace standards and a common understanding of blockchain 
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developments (Pavlopoulou, D2.4 Pop-Machina, 2020). Nevertheless, the EU regulators are 
challenged to obtain a better understanding of Blockchain as a Service in the Service (BaaS) of CE, 
following the technology’s rapid development in global usage (Hedberg et al., 2019) as well as the 
governance, tax and legal framework conditions of Circular Collaborative Economy (CCE) 
(Pavlopoulou, D2.4 Pop-Machina, 2020). 
As discussed in the SWOT analysis, framework conditions for the circular economy’s rapid expansion 
have to incentivise makers communities to use digitalisation and open collaboration. Makers may join 
innovation ecosystems creating start-up companies through a seven steps process.  
The value grid’s circular collaborative production (CCP) functionality is visualised in the figure below, 
adapted and modified from Hedberg et al., 2019. The seven steps below are in conceptual and func-
tional linkage to each other, named as value-grid, and can flourish through: 

Figure 27. The functionality of the value grid conceptualisation 

1. Culture of cooperation 
towards job-training 
2. Digitalisation readiness 
3. Digitalisation in infra-
structure.  
4. Formation of Clusters 
and start-up ecosystems  
5. Supportiveness of EU 
State-Members, building up 
trustworthiness. 
6. Public-Private-Academic 
supplementary cooperation 
building up trustworthiness 
7. Change of production 
model from linear to a circu-
lar one. 
 
 
 
 

Source Adapted and modified from Hedberg et al., 2019 

10.2 Considerations for well-designed engagement actions 
This section goes beyond the point of listing and presenting engagement practices. It seeks to get 
deeper into the success factors of an engagement action. Hence, it aims to provide useful insights to 
Pop-Machina partners to design and set up their engagement strategies. It addresses this issue from 
a business perspective, utilising popular marketing and business administration theories and 
techniques to come up with practical suggestions.  

In particular, this section invites the reader to perceive the Pop-Machina makerspaces as a newly 
created product. The Pop-Machina consortium acts as the seller of the product. The people of the 
pilot cities act as consumers and potential customers (where buying the product equals becoming a 
member of the Pop-Machina maker community) and the time each person spends on Pop-Machina 
makerspaces as the money needed for the transaction (see Figure 28). Using this analogy, the primary 
question of ‘How will Pop-Machina consortium engage people to its makerspaces?’ can be translated 
to ‘How will the seller persuade consumers to pay for a circular product?’.  
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Figure 28. Addressing the issue of engagement actions from a business perspective 

 

      
      
 

Following this perspective, the emphasis is placed on contemporary marketing/business techniques, 
including market segmentation, market targeting and market positioning. 

10.2.1 Considerations of engagement actions based on open innovation  
The market consists of many types of consumers, products, and needs. Every seller must determine 
which segments offer the best opportunity for achieving their objectives. Consumers can be grouped 
based on geographic, demographic, psychographic, and behavioural factors, served in various ways. 
The process of dividing a market into distinct groups of consumers with different needs, character-
istics, or behaviour who require separate products or marketing mixes, is called ‘market segmenta-
tion’. Then, after a seller has defined market segments, it can enter one or many segments of a given 
market. ‘Market targeting’ involves evaluating each market segment’s attractiveness and selecting 
which one (or more) segment to enter. The seller must target segments to profitably generate the 
greatest customer value and sustain it over time. In the Pop-Machina context, it can be signified that 
whatever market targeting is adopted from sellers, both makerspace communities and their customers 
have to be reciprocally treated by dignity, equity, respect and appreciation, nurturing and building-up 
the vulnerable groups’ capabilities and personal development. 

According to this rationale, the Pop-Machina consortium, acting as the seller, needs to embrace 
this process and perform market segmentation and market targeting activities. The bottom line in 
each marketing analysis is extensive market research, which, has already been conducted in the 
Deliverable 2.2. ‘Market research report’ (D2.2). Hence, in the following subsections, a summary of 
the key take-away points from D2.2 is presented. At the same time, afterwards, the reader is 
introduced to practical guidelines of engagement. 

10.2.1.1. Insights from D2.2. ‘Market Research Report’ 
Deliverable 2.2. (Panori et al., 2021) presented the results of a large-scale European survey and aimed 
at unveiling the primary drivers boosting social acceptance of makerspaces and collaborative produc-
tion projects, barriers and gaps limiting the more comprehensive adoption of these initiatives. After 
an extensive analysis, some people seemed more prone to joining a makerspace than others. At the 
same time, this propensity is correlated with a series of factors. In particular, the willingness of a 
person to join a makerspace is positively (and significantly) correlated with the following variables:  
(i) familiarity with the terms that are closely related to the maker movement (e.g., ‘maker move-

ment’, ‘makerspace’, ‘circular economy’, ‘collaborative production’ and ‘sustainable urban 
development & regeneration’);  

(ii) previous experience related to the maker movements and makerspaces;  
(iii) being a person who likes to repair or make things;  
(iv) openness to new experiences and challenges;  
(v) openness to ethnic diversity;  

Product = 
Makerspace 

Seller = 
Pop-Machina 
Consortium 

Consumer = 
Dwellers of 
pilot cities 

Money = 
Time spent in 
makerspaces 
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(vi) embracing altruistic and biospheric values;  
(vii) motivated by providing a certificate;  
(viii) gender, usually being a male; 
(ix) age.  

On the other end, the propensity to join a makerspace is not correlated to variables such as education 
and the place of living (urban/rural), while only slightly correlated to positive perceptions about the 
circular economy. Each of these variables reflects a distinct criterium used to split the local commu-
nity into segments and select which segment to target.  

10.2.1.2. Maker profile 
After synthesising the insights gained from Pop-Machina Deliverable 2.2. (Panori et al., 2020), the 
customer profile was developed. Customer profiles are figures that help to visualise and summarise 
the critical characteristics of targeted customers.  

It appears that people with the highest propensity to join the Pop-Machina makerspaces are mainly 
men, middle-aged or older. They come from any ethnic group (i.e., both locals and immigrants), any 
educational level, any employment status (both employed people who do it as a hobby and unem-
ployed who seek for a certificate) and any place of living (rural and urban). They like repairing or 
making things; they are open to new experiences and challenges and open to ethnic diversity. Besides, 
they embrace altruistic and biospheric values.  

Finally, those willing to participate in making activities are already familiar with the maker move-
ment and have previous experience related to makerspaces. People who fit into this description 
should be set as the target group of the Pop-Machina engagement actions. The analysis below (see 
Figure 29) stems from the fact that the Pop-Machina engagement and promotional actions should 
focus on specific group(s) people (i.e., the group described in Section 10.2.1.1).  

However, this does not imply that the rest of city dwellers are not welcome to the Pop-Machina 
project activities or that the consortium gives up from attracting them. It merely means that future 
engagement activities should be designed in a way that reaches and mainly attracts a specific group(s). 
If this happens, then the response rates are expected to be higher than following a generic 
promotional strategy with no particular focus on any social group. 

Figure 29. The profile of a person with a high propensity to join a Pop-Machina makerspace 
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10.2.1.3. Practical guidelines 
Although now the target group is set, it remains challenging to identify people who fit into this cate-
gory. If the consortium cannot identify these people, it is tough to implement tailored and successful 
promotional strategies. This section provides a list of social groups that are still highly relevant. How-
ever, they are not identical target groups. 
- Architects, engineers, electrical engineers, painters, carpenters, sculptors, and sewists usually make 

things and repair. Pop-Machina could reach this audience through info-days at the university, in 
collaboration with labour unions; 

- Entrepreneurs, as well as people who like travelling, are usually open to new experiences and 
challenges. Since many entrepreneurs are looking for business and investment opportunities, they 
may be curious to find out how the circular mode of production works or may be interested in 
developing their new products in the Pop-Machina makerspaces. These people can be attracted by 
targeted advertisements in local and national entrepreneurial-related magazines, social media, blogs, 
newspapers and websites; 

- Nowadays, there are many people open to ethnic diversity that also embrace altruistic and bio-
spheric values. These people often participate in political parties and civil society organisations (e.g., 
environmental protection and solidarity to immigrants). Pop-Machina could contact these organ-
isations and try to promote the project to their members. 

Suppose Pop-Machina focuses its engagement actions to these groups. In that case, expectations are 
raised that a higher response rate can be achieved. 

10.2.2 Market positioning 
When a seller has decided which market segments to enter, they must also decide on the product’s 
position. A product’s position is the place the product occupies relative to competitive products in 
consumers’ minds. If a product is perceived to be exactly like another product in the market, con-
sumers would have no reason to buy it. ‘Marketing positioning’ is arranging for a product to occupy 
a clear, distinctive, and desirable place compared to competitive products in the minds of target con-
sumers.54  

In our case, the Pop-Machina consortium (which is the seller), needs to develop a convincing 
argument about why people should devote part of their time in the makerspaces.  

10.2.3 Insights from D2.2 ‘Market research report’ 
Market research on peoples’ motives behind joining makerspaces and their preferences in making 
activities, needs to be conducted. Pop-Machina Deliverable 2.2 (Panori et al., 2020) has already 
collected relevant data. According to these data, (i) 78% of the respondents believe (strongly agree or 
agree) that when participating in a makerspace they can improve their skills; (ii) 65% of the 
respondents aims to open professional opportunities; while (iii) 50% of the respondents perceive 
making as a hobby. The main reason for joining a makerspace is to learn new technical skills (15.19%) 
and to develop new ideas (12.77%). At the same time, the main activities that participants want to 
implement through their participation in makerspaces are (i) photography, cinematography, photo 
editing (15.31%); and (ii) art, painting. (13.70%).  

 
54 Marketing Segmentation: Definition, Criteria and Other Details. Retrieved at  

https://www.yourarticlelibrary.com/marketing/marketing-segmentation-definition-criteria-and-other-details/50877 [last accessed 
15.1.2021]. 

https://www.yourarticlelibrary.com/marketing/marketing-segmentation-definition-criteria-and-other-details/50877
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10.2.4 Practical guidelines 
Leveraging this information, Pop-Machina partners should build promotional material meaningful 
and convincing to the target group. Every communication or promotional material should highlight 
the opportunities arising within the makerspaces to acquire new skills and develop new ideas in 
practice. Besides, events related to photography, cinematography, photo editing, art and painting 
should become a priority.  

Finally, it is worth mentioning that the preferences and motives discussed in Section 10.2.1 refer to 
Europe as a whole. However, within the same deliverable, one can find more specific information 
about each pilot city and tailor the engagement actions to its specificities.  

10.3 PESTLE and helix framework approach to engagement 
An important incentivisation factor in collaborative engagement contexts is the active cooperation 
among parties, focusing on balancing goals and interdependency motivations in a cooperative rela-
tionship. The recommended incentivisation schemes should be directed to clear objectives, shared 
interests, and resources that foster cooperation effectiveness (On Cheung, Zhu, and Wai Lee, 2018).  

A comparative evaluation is noteworthy, of the institutional features founding the operational goals 
among conventional enterprises (collectively mentioned thereinafter as SMEs) and the Pop-Machina 
makerspaces studied. In an integrated approach, this comparison will enable readers to differentiate 
these two forms of entrepreneurship. This comparative evaluation aligns with the four dimensions 
of environment, economy, society and technology, discussed from the PEST and Quintuple Helix 
theoretical viewpoint (more at Chapters 2 and 4). In particular, the four dimensions-criteria of analysis 
are discussed below: 

Society and Economy dimensions 
SMEs’ role is profitability and economic growth, but perhaps undermines the dimensions of society 
and the environment. The primary goal of the makerspaces is not to make a profit but to achieve 
profitability by engaging socially vulnerable groups. These social groups are not leaders-born or 
entrepreneur-specialists, but they are socially marginalised individuals that could optimise their 
cognitive capacities and capabilities in creative entrepreneurship after relevant tutoring and in-person, 
coaching, mentoring and supervision. In such a social collaboration, ex-socially marginalised groups 
will be benefited and socially included in local neighbourhood communities (physically-termed as 
urban-spatial geographical sites, not merely digital).  

In SMEs, the profitability is also achievable through extroversion, internationalisation and bilateral 
prospects, and agreements in an open international marketplace. In contrast, Pop-Machina 
makerspaces’ profitability highly depends on local physical transactions and potentially through open 
collaboration platforms. SMEs are socially-sensitive and alarmed to the same local communities’ 
drivers such as microfinancing, CSR initiatives, and volunteer services. Therefore, there is a common 
ground of future synergies between SMEs and makerspace communities and activities. Among the 
critical synergies and entrepreneurial activities of socio-economic interest should be that of materials’ 
collection, transportation and logistics management (packaging, storing, warehousing, transporting 
raw materials and processed products, selling/bargaining in reasonable proximity to makerspace 
infrastructure and buildings, accounting and financial services, ICT helpdesk support and web 
service/maintenance). 

Technology and Environment dimensions 
SMEs commonly entail energy and environmentally intense processes of production. The regulations 
and EU directives currently propose manufacturing and industrial processes in an ecologically sensi-
tive manner. For the Pop-Machina scope, the selected route of environmentally-protective 
production is the transition from the linear economy towards the circular economy (otherwise 
simplified ‘from linearity towards circularity’).  
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Among the critical synergies and entrepreneurial activities of techno-environmental interest should 
serve the following three-fold circularity-driven targets: 
a) environmental protection of high value through raw materials savings, while recycling and reuse 
of already extracted and used materials, no need for new raw mining; 
b) less energy-intensive consumption from manufacturing and industrial sectors; 
c) appreciation of depreciated materials, by having two or more rounds of use.  

Circularity is an engagement parameter and a common ground of future synergies between SMEs 
activities and Pop-Machina makerspace communities.  

Based on the following table, the main subtle differences and similarities between the SMEs and 
Pop-Machina makerspaces are graphically denoted. It can be signified that Pop-Machina makerspaces 
are functioning in a micro-scale of analysis, while that of SMEs are meso- and macro-scaled 
operations. 

Τhe drivers, barriers, constraints and challenging prospects of the four dimensions/scales of entre-
preneurship above can be evaluated through qualitative weight indicators ranging from (- - -) when 
are highly disadvantageous to (+ + +) when are highly advantageous.  

An evaluation of the PEST scales of entrepreneurship is graphically presented in Table 11: 

Table 11. PEST scales of entrepreneurship 

Dimensions/scales of entrepreneurship SMEs Pop-Machina makerspaces 

Society and economy - ++ 

Technology and environment + + 

Circular collaboration, synergies and economies of scale can be fully achieved from SMEs as tech-
nology is maturing, currently running a transition epoch of relevant technological advancements. 
Thus, for the ’Technology and Environment’ dimensions, instead of the (+++) valuation, both 
SMEs and makerspaces can be currently valued only with one (+) in regards to absolute economic 
performance. For the same reason, SMEs should be currently valued for the ‘Social and Economy’ 
dimensions with the transformation width band from (-) to (++). The pace of the technological 
maturity and the social infusion of circulatory routes are promising for the near future but, yet, 
uncertain. Thus, the extent of technology and societies evolution will determine the depth and the 
intensity of such a transition from the current status (in Table 11) toward more positive valuations in 
the future.  

Therefore, circular-economies of scale can be achieved from SMEs at the ‘Technology and Envi-
ronment’ dimensions, same as makerspaces; both deserving (+) for absolute economic performance. 
For the same reason, SMEs were valued with the transformation (-) while makerspaces were granted 
(++) for the ‘Social and Economy’ dimensions. 

Besides, makerspaces present practical uses identified similarly through the SWOT PESTLE, the 
Quadruple Helix (Carayannis, 2012) and Lead user theory by Von Hippel; methodologies that have 
common positive features for the scope of Pop-Machina, as follows: 
1. They are all not rigid methodologies, flexible and easily adaptable at different conditions:  

a) of social community contexts, nurturing the local teamwork spirit; 
b) without demanding incredibly complex procedures, cognitive specialities and diversified 
capacities of the human capital (vulnerable social groups of women and migrants); 
c) not necessarily involving complex industrial or manufacturing materials of hazardous com-
position (collecting and upscaling material from every day, safe use).  
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2. They define the organisational simplicity of makerspaces, utilising the core competences of the 
human capital and co-working facilities.  

3. They address threats and weaknesses towards the exploitation of new opportunities, being ‘deter-
ministic’, ‘synergistic’ and ‘rapidly-adaptable’ to other research methodologies. 

10.4 Anticipated results of engagement  
Engagement is defined as ‘engaging with civil society to facilitate policy development under demo-
cratic principles’ based on values, such as participation, consultation and democracy (Pedersen, 2020, 
p. 2). Engagement challenge of the makers’ movement is how to motivate users to join collaborative 
networks of circular makers; co-create shared value, contributing know-how and intellectual property 
rights (IPRs); and enable innovation for the mutual benefit of the circular ecosystem. Likewise, Pop-
Machina needs to create an open ecosystem of the Circular Makers Communities (CMCs) with a 
shared circular vision and a digital transition culture.  

The above maker ecosystem goal is approached with the PESTLE-SWOT analyses and the Quintuple 
Helix theory. Both those tools are considered anthropocentric and human-to-human beneficial. 
While the conceptual basis and dimensions are multi-parametric and diversified, analyses are devel-
oped to optimise the: 
- Human capabilities: The proposed Pop-Machina behavioural incentivisation, considers the targeted 

groups of the CMCs, who are women and vulnerable groups. Targets entail to reduce the uncer-
tainties that are often an obstacle to the transition to circularity; to assess economic, environmental 
and social impacts of circular economy scenarios; to support the community choices involving end-
users in all project phases; 

- Cognitive capacities: The proposed Pop-Machina technological incentivisation necessitates 
tokenisation through emerging digital technologies and platforms, blockchain services and 
management information systems (MIS); 

- Environmental protection: Energy saving offered through circularity of raw materials and more 
rounds of products’ use; 

- Educational reforms of technological orientation: a better understanding through STEM methods 
of traditional physical and chemical processes, recovery and new uses of conventional materials; 

- Social traits and inclusion: In such a way, personality characteristics and communities’ traits are 
serving the common good, the social cohesion and the prosperity of local society. In this respect, 
the circular economy can be considered a new economic model favourable to the environment. 
However, it is equally appreciated as a new didactic humanitarian tool to instil citizens’ teamwork-
ing, environmental consciousness, knowledge sharing, and not merely profitability; 

- Legislative and regulatory proposals: This study, in continuity to D2.4 (Pavlopoulou, 2020) 
addressed some Pop-Machina challenges in traditional regulatory governance, supporting new 
paths of thinking and acting. Without disregarding IPRs and technical restrictions, the upcycling 
economy advances if oriented to human well-being and personal development.  

The anticipated results of engagement in a circular ecosystem are as follows: 

Enhanced accessibility of citizens and non-governmental players to urban policymaking 
Forward-looking governance approaches shift away from governments satisfying citizens’ and busi-
nesses’ anticipated needs (citizen-centric approaches) to citizens and businesses determining their 
needs, addressing them in partnership with governments (citizen-driven approaches).55  

 
55  Digital Government - Citizen Value Management. Retrieved at: https://www.slideshare.net/tarrysingh/digital-government-citizen-

value-management [last accessed 12/1/2021] 

https://www.slideshare.net/tarrysingh/digital-government-citizen-value-management
https://www.slideshare.net/tarrysingh/digital-government-citizen-value-management
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Some legal constraints of engagement should be considered (since there are Producer Responsibil-
ity schemes or monopolies of waste under tender that restrict competition), as described at Pop-
Machina D2.4 (Pavlopoulou, 2020). For instance, national or regional regulations labelling reclaimed 
materials as waste or not waste (Marin, Alaerts, Acker, 2020) prevent, e.g., using wood as secondary 
material. Several legal, tax and governance barriers and current anticompetitive bottlenecks have to 
be lifted to accelerate the stakeholders’ engagement in the circular economy. 

Pop-Machina aims to empower citizens and other stakeholder groups to join CMCs, resulting in 
circular urban regeneration. Non-governmental players (citizens, civil society, business, academia) 
become agents and drivers of urban innovation, not just targets. Urban stakeholders could be 
empowered to actively participate in public policy consultation discussions on social innovation and 
urban development towards circular and regenerative cities.  

Enhanced experimentation with maker technologies, methods and tools 
Pop-Machina contributes to developing economies of scale of infrastructural management by shared 
experimental facilities and digital collaboration platforms. From the outset existing and created mak-
erspaces serve the grassroots communities using any pre-existing infrastructure in the pilot cities to 
create economies of scale, involving citizens in the co-creation of circular makers’ knowledge and 
services. New efficiencies in creating circular solutions lead to society’s rapid uptake empowering 
citizens and communities to become active parts of the co-creation loop. Makerspaces provide access 
to individuals or small and medium enterprises who do not possess experimental equipment and 
facilities with the necessary means. DIY makers accommodate their creativity and entrepreneurial 
needs through shared and co-created infrastructures and services. 

Enhanced participatory and sharing culture, sustainable lifestyles in society 
In sharing and co-creating solutions about urban challenges, citizens and other social actors advance 
a sense of shared ownership; they feel increasingly and collectively responsible for the underlying 
problems, finding ways to solve them. They become more open-minded, flexible, creative and 
participatory in all forms of public life. The best about this phenomenon is that it is contagious –it 
becomes a ‘culture’. Everyone becomes more open to contributing their insights, experiences, and 
ideas open to new forms of collaboration and participatory urban lifestyles. Overall, cities become 
more inclusive, innovative and sustainable. Pop-Machina contributes to advancing the sharing culture 
and citizen-centric governance by engaging many actors, providing proof of concept using the pilots, 
improving the project platform based on bottom-up feedback, cultivating the necessary facilitating 
conditions and reducing the effort required to co-create. 

Enhanced public trust in local government 
At Pop-Machina, civic engagement focuses on integrating citizens, public and private city 
stakeholders into open, transparent and participatory innovation processes. Urban planning and 
governance authorities can co-create and introduce demand-driven circular solutions. As a result, 
Pop-Machina helps public authorities demonstrate their interest in citizens and environment and how 
they handle public financial resources with integrity for the social benefit. The result is the 
enhancement of perceived credibility and accountability. Awareness-raising activities amplify this 
expected impact and tailored communication measures and tools conveying actionable messages that 
foster the adoption of custom-made, circular solutions and sustainable behaviours amongst citizens. 

Opportunities for (social) entrepreneurs, companies and investors 
The standardised and commonly accepted framework for evaluating the maker community activities 
paves the way towards an open and secure standard and common baseline for evaluating maker 
communities’ performance. It can help entrepreneurs, companies, and financial actors (social or not) 
decide whether to invest. Moreover, behavioural nudging, combined with the training component, 
breeds a robust social, environmental and economic transition to sustainable development. Such an 
approach is expected to increase potential investors’ confidence, helping them recognise and quantify 
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investments’ prospective impact and gains (both financial and social). Pop-Machina can help reduce 
investors’ perceived investment risk, creating the baseline conditions for innovative (social or 
commercial) financing ideas, ultimately contributing to creating new jobs and economic growth. 

Enhanced social inclusion and access to the job market 
Local entrepreneurship ecosystems comprise a wide range of actors from local businesses, local 
authorities, universities, civil society organisations, and citizens. Valuing diversity as an advantage 
helps developing local entrepreneurship ecosystems with a robust circular component adequately 
included in all institutions and policies. The project supports social inclusion and the integration of 
vulnerable population groups and the advancement of social cohesion across disadvantaged or not 
communities. The organisational and management transition needs to value ethical aspects and train-
ing requirements, enhanced through strategically positioned physical makerspaces in Pop-Machina 
pilot cities. As a result, Pop-Machina activities demonstrate how citizens can develop new circular, 
entrepreneurial skillsets, ultimately promoting job market growth and employability. 

The long-term viability of such an ‘ecosystem’ depends largely on the emergence of a critical mass 
of stakeholders in cooperative and entrepreneurial sites (Makers Academies, Fab Academies) and the 
creative potential of joint ventures (e.g., spin-offs or start-up companies) with interested parties. 
Transparency and accountability, lead to building trust, vital for public acceptance and stakeholder 
engagement. 
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11. Value targets addressed 

As specified in Section 5.2.8., monitoring all relevant activities on an ongoing basis is fundamental 
for an effective communication and dissemination strategy. Through the frequent assessment of 
communication and dissemination actions, their effectiveness is monitored and, whenever required, 
adapted to increase the project’s visibility and outreach. Moreover, KPIs can be used to benchmark, 
monitor and assess the impact of communication, awareness-raising and dissemination activities. The 
Pop-Machina project has defined several KPIs to assess in principle the effectiveness of 
communication and dissemination activities. Setting KPIs can help cities benchmark their 
communication activities and gauge local initiatives’ success in a localised context.  

11.1 Allocated key performance indicators (KPIs 5 & 6) 
The purpose of this deliverable is to propose actions that Pop-Machina partners can undertake to 
engage more makers and people as sensors in a circular collaborative ecosystem. As a result, this 
report contributes to achieving the target values of KPIs 5 and 6. 

KPI -5. The number of engaged makers in the co-design of the pilot monitoring and 
implementation framework > 40 per pilot.  

This KPI relates to Tasks 5.2., 5.3, and 5.4. Besides, KPI 5 is partially and qualitatively addressed in 
the context of Task 3.2 in two ways:  
- First, this deliverable includes innovative governance sub-factors of behavioural incentivisation and 

urban regeneration, such as values of digital skills, infrastructure, diversity & work inclusion, 
knowledge and social collaboration.  

- Second, it considers methods of engagement of champion makers, ideators and promoters of the 
circular vision. These are the ‘lead users’ and maker champions actively engaged in the design, or 
monitoring, or implementation, or evaluation of the Pop-Machina activities in each pilot city’s 
maker ecosystem.  

KPI-6. Number of community members engaged as sensors in pilots: > 80 per pilot  
This KPI is related to Tasks 5.2., 5.3, and 5.4.  

People are used as sensors for real-time mapping and monitoring through their subjective obser-
vations (Resch, 2013). Sensors are the community members, engaged makers and end-users in any of 
the Pop-Machina framework activities. 
Besides, T3.2 partially and qualitatively contributes to KPI 6 in three ways:  
- First, this deliverable includes innovative governance indicators for each pilot city’s open innova-

tion community structures, such as digital skills, infrastructure, knowledge, and social collaboration 
values.  

- Second, it measures the progress that each pilot city makes in engaging community members (par-
ticipants acting as sensors, end-users and enthusiasts of DIY making in the Pop-Machina project 
framework).  

- Third, patterns indirectly the impact of European and municipal regulatory and socioeconomic 
enablers and barriers of engagement and ecosystem building methodologies.  
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It is worth mentioning that both the assigned KPIs align with the four-step process adopted from 
the ‘lead-user theory’ -introduced by Von Hippel (1986)- and explained further at Section 3.2.  
The steps of the process are as follows: 
(1) Identify market or technical trends in innovation governance;  
(2) Identify ways to create visionary lead users who lead that trend in terms of  

(a) experience and  
(b) the intensity of need;  

(3) Analyse the need for lead users, champions; 
(4) Project the need for lead users, sensors as beneficiaries and a general market of interest for each 

pilot city.  

For the last ten months before the delivery of this paper, the applied deployment plans of mak-
erspaces in the pilot cities were delayed, due to the COVID-19 global pandemic. This issue posed 
additional challenges to the Pop-Machina consortium to engaging makers and, ultimately, reaching 
the targets of KPIs 5 and 6. However, mitigation plans were prepared, prioritising alternative 
approaches. In this deliverable’s frame, a series of digital engagement actions were presented, 
hopefully contributing to this end.  

The methodology to gather per pilot city at least 40 makers and 80 sensors, is decomposed in three 
parts, the so-named EFPL scheme: 

E-vent part: Each city has to fill the excel table (Pop-Machina participants under the status of a 
maker (KPI 5) or a sensor for every event, organised within the Pop-Machina framework (for KPI 
6). 
F-eedback part: Cities should as much as possible use and ask the participants to complete a feed-
back form during the event (a brief introduction; the methodology to complete the form; the form 
being translated by each city in their local language).  
Pl-atform-Register part: In this future step, the collaborative digital platform will support the data 
gathering of participants registered for Pop-Machina activities, based on GDPR privacy principles. 

Engagement implementation steps  
The implementation steps of KPIs 5 and 6, related to engagement methods, require the following 
actions by the pilot cities and their support partners: 
- Continuous update in an excel table of recorded numbers of participants; 
- Translation of the feedback form in the local language of participants; 
- Feedback forms after training sessions, asking participants to specify their status; 
- Implementation of an automatic feedback form on the online platform so that registered 

participants may gain reputation rewarding tokens; 
- Concerns of possible intersection and detrimental overlapping between KPIs 5 and 6; however, 

the makers and sensors may be the same people or complement each other. 

11.2 Digital social innovation and collaboration platforms for cities 
As societies become more digital, a series of digital social innovations56 are increasingly coming to 
the forefront. Such innovations can empower public engagement with various tools such as collabo-
ration platforms, citizen sensing, open data, open hardware, and blockchain. Several practical use 
tools to communities can be found in the European Union’s Horizon 2020 Project DSI4EU (G.A. 
780473)57. For instance, D-CENT, another EU Horizon 2020 Project (G.A. 610349) has developed 
a digital tool that can help people get real-time notifications about issues relevant to them; design 

 
56  For a definition of the term, see Digital Social Innovation (n.d.) available at https://digitalsocial.eu/what-is-dsi, [last accessed 

15/1/2021] 
57  For more information about these DSI tools, refer to DSI blog: https://digitalsocial.eu/blog/17/5-digital-tools-helping-transform-the-

world-for-the-better [last accessed 15/1/2021].  

https://digitalsocial.eu/what-is-dsi
https://digitalsocial.eu/blog/17/5-digital-tools-helping-transform-the-world-for-the-better
https://digitalsocial.eu/blog/17/5-digital-tools-helping-transform-the-world-for-the-better
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solutions and policies collaboratively, and even decide collectively on issues, such as municipal budg-
eting.58 Mainstream teleconference platforms that are free and easy to use could also prove useful to 
collaborate with local communities, as proven during the COVID-19. Such media platforms may 
include (indicatively) Slack, Zoom, Viber, WhatsUp, Messenger, Skype, Microsoft Teams and others. 

11.3 European digital social innovation index (EDSII) 
Among the most well-known and broadly used Digital Social Innovation (DSI) platforms is the 
European Digital Social Innovation Index (EDSII), aiming to measure and compare cities’ capacity 
to support DSI. The European Digital Social Innovation Index (EDSII) methodology contains com-
posite indicators, measuring the ecosystems of 60 cities in Europe over digital social innovation 
(DSI)59. Pop-Machina could also address the EDSII methodology, based on detailed steps found in 
the JRC/OECD Handbook on constructing composite indicators (CI). 60  Open access and 
multidisciplinary EDSI indexes are grouped alongside other related indicators into six themes:  
1. Skills; 
2. Infrastructure; 
3. Funding; 
4. Diversity and inclusion; 
5. Collaboration and; 
6. Civil society.  

DSI works best when a diverse group of people with different expertise (such as technology and 
social services) work together. Outward-looking technologies, empowered and driven by collabora-
tion, are at the heart of DSI ecosystem (both online and offline), as central success factors. The DSI 
levels of the European Digital Social Innovation Index (EDSII) depend on data quality and how 
indicators are chosen, weighed, and aggregated across a comprehensive range of technologies, organ-
isation types, social challenges, and development (EDSII, 2019). The EDSI Index aims to provide 
policymakers systemic and macro-level ways to better support DSI, upon successful geographical 
examples and incentivise supportive policies. It informs and influences practitioners about European 
best conditions for DSI initiatives; it raises awareness about DSI among people, communities and 
organisations not currently involved in the field. The research orientation has to direct policy engage-
ment with cities, the European Commission and national governments, gaining practical support and 
peer learning for DSI practitioners and other stakeholders, building a more influential DSI network 
in Europe (EDSII, 2019). Collaboration in knowledge and best practices sharing between policymak-
ers, practitioners, investors and other stakeholders is key to peer learning and sustainable growth. 
The theme of Collaboration applies ideally to T3.2 Pop-Machina’s vision. 

Sub-factors of Collaboration at DSI4EU consider the following parameters:  
- Events where people meet, network and discuss DSI; 
- Events relevant to DSI, to share knowledge, network and collaborate; 
- Online Collaboration (technology-based, open DSI through software platforms, such as GitHub); 
- Government collaboration with the tech sector and civil society; 
- Engagement with the DSI active community of users, informally sharing knowledge. 

The performance metrics cited at the EU Digital Social Innovation Index (EDSII) 61 -or EU4DSI- 
methodology already refer to sixty European cities, other than -and not including- the pilot cities of 

 
58  Ibid. 
59  EDSII. Retrieved from https://digitalsocial.eu/images/upload/87-EDSII-Construction-Methodology.pdf [last accessed 15/1/2021] 
60  JRC/OECD Handbook on CI. Retrieved from https://www.oecd.org/sdd/42495745.pdf [last accessed 15/1/2021] 
61  Digital Social Innovation. What is DSI? Retrieved from https://digitalsocial.eu/what-is-dsi [last accessed 15/1/2021] 

https://digitalsocial.eu/images/upload/87-EDSII-Construction-Methodology.pdf
https://www.oecd.org/sdd/42495745.pdf
https://digitalsocial.eu/what-is-dsi
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Pop-Machina; so there is a need to identify similarities and differences between social innovation 
models in the European and global context. In parallel, useful sources of indexes can be found at the 
European Digital City Index (EDCi),62 the Digital Economy and Society Index (DESI),63 Fab City 
Dashboard64 the Atlas of ICT Poles of Excellence (EIPE),65 and OECD Better Life indexes.66  

Moreover, PESTLE features are a handy tool to unveil the drivers and barriers of behavioural 
incentivisation and engagement in urban regeneration ecosystems, addressed at the KPIs 5 and 6. 

11.4 Conclusions and limitations about KPIs 5 & 6 
The increase of quantitative numerical data indicates the level of awareness and engagement in circu-
lar collaborative production. Behavioural change and stakeholders’ engagement can be measured 
based on the numbers of engaged makers and sensors. The onsite participation (e.g., in a mak-
erspace) at the early stages of Pop-Machina activities reflected the interest and enthusiasm about this 
new concept. However, it has to be considered that the reported numbers of engaged makers and 
sensors who joined the workshops (during the first 18M period) correspond to understanding the 
basic offline circular maker concept. The open innovation collaborative platform and online 
functionalities were not yet explained to the workshop attendants. Moreover, every onsite scheduled 
event was postponed, due to COVID-19 and the related advisory plans were delayed. 

Therefore, this KPIs assessment review was limited and can only set the qualitative baseline to 
benchmark future quantitative measurements of engagement through digital social innovation 
tools. The current qualitative comparative analysis and assessment cannot complete since many 
events are due on the second half of the Pop-Machina project.  

In brief, KPI-5 refers to the total number of participants joining as co-organisers or participating in 
the design or implementation or evaluating or monitoring the city pilot and its activities. Similarly, 
KPI 6 refers to the number of participants joining as attendees (makers and end-users) of the Pop-
Machina activities. Due to the mentioned limitations on the numbers of engaged makers and sensors 
who joined the Pop-Machina activities during the first 20 months, D3.2 proposes target values as 
follows: 

KPI 5 - critical (qualitative) assessment on ecosystem building per pilot:  
- The numerical increase of lead users (makers champions and makers) in the design, or monitoring, 

or implementation, or evaluation of the Pop-Machina city pilot activities, develops incrementally; 
- Participation expected to be of more than forty (>40) makers and key engaged users (maker 

champions and lead users) per pilot city; 
- The periodic progressive increase is measured during the 48 months of the Pop-Machina project 

and in three engagement assessment periods; first-starting period M1-M20, second M21-M36 and 
third M37-M48.  

KPI 6 - Critical (qualitative) assessment on stakeholder engagement based on the number of com-
munity members engaged as sensors in the Pop-Machina framework:  
- The numerical rise of public awareness and community members engagement is incremental;  
- Participation expected to be >80 sensors engaged as sensor-users in each pilot city within a periodic 

increase of public outreach – social awareness;  
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- The periodic progressive increase is measured during the 48 months of the Pop-Machina project 
and in three engagement assessment periods, first-starting period M1-M20, second M21-M36 and 
third M37-M48. 

To conclude, D3.2 contributes indirectly to the assessment of makers engagement in manifold ways.  
The deliverable’s Chapters 3 (stakeholder engagement), 5 (Makers Ecosystem Engagement Plan), 

6 (ecosystem engagement activities), 7 (behavioural incentivisation for circular makers) and 8 (collab-
oration, tokenisation, STEAM training and gamification) provide the theoretical framework that can 
be applied in the real world to attract maker champions and engage makers, excite the interest of 
new, maintaining existing participants at a makerspace.  

Given that KPI-5 and KPI-6 have a similar nature, D3.2. Chapters 3, 5, 6, 7 and 8 are applicable 
and contribute indirectly to both KPIs. The innovative governance sub-factors for behavioural in-
centivisation, such as digital skills, infrastructure, knowledge and social collaboration indicators, can 
measure the engagement of makers and community sensors and enthusiasts of the making ecosystem 
of each pilot city.  

Chapter 3 presented a framework that cities can use to identify and engage with makers and ‘maker 
champions’. The chapter also refers to previous examples of successful civic engagement in circularity 
and resource efficiency (e.g., in Antwerp). It highlights the importance of finding ‘sensors’ that are 
acceptable and inspiring for the local community. Further to that, it gives useful advice on creating a 
‘buzz’ around makerspaces. It showcases the personality traits that ‘maker champions’ should pos-
sess. 

Chapter 5 presented a snapshot of the Pop-Machina makers’ ecosystem engagement plan. The 
chapter addressed critical elements of an engagement strategy such as targeting, channels, messages, 
and assessment, providing useful and replicable engagement practices. 

Chapter 6 showcased several exciting ways that local cities can use to tailor their communication 
activities and spread the message to people interested in joining and taking up an active role in the 
pilot cities activities. The chapter in a fully-fledged approach specified the various means (e.g., appro-
priate messages, promotional material, events, social media presence and others) for cities to get their 
message across and attract potential users. 

Chapter 7 showcased how to tailor messages and activities using behavioural science. More con-
cretely, the chapter describes how to operationalise the EAST Framework, which suggests easy, 
attractive, social and timely interventions as a means to change behaviour. It provides helpful tips 
that cities can put into practice to address behavioural barriers and stimulate participation.  

Chapter 8 identified features of a community innovation ecosystem are the system diffusion, digi-
talisation and open collaboration. The Pop-Machina digital platform is composed of three main 
building blocks: The Social Collaboration Platform (SCP), the Open Knowledge Tool (OKT) and the Data 
Collection and Analytics Tool (DCAT). Blockchain technology user engagement through a token 
acquisition mechanism, smart contracts, STEM innovative methods and gamification practices can 
engage even vulnerable groups in the Pop-Machina project. 

As Pop-Machina is moving forward to the second half of the project, applying the knowledge 
accumulated in this deliverable will be necessary for cities to reach the quantitative targets set for 
KPIs 5 and 6. A limitation of the current report is that it does not assess these targets’ progress, as 
the bulk of the data on KPI5 and KPI6 will come through events scheduled in the forthcoming 
period (M20– M36).  

D3.2 suggests that such data on the reported numbers of makers and sensors are then visualised in 
a diagram that allows comparisons among pilot-cities, citing the city size, respective reporting periods, 
and increased identified percentage. Besides, data will be gradually collected and presented in other 
Pop-Machina deliverables. As a result, this peer-study sets the theoretical, qualitative basis for future 
research.  
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Thus, in this chapter, the systemic engagement target values assigned (KPIs 5 and 6) on numbers 
of makers and sensors can be timewise partially addressed at a percentage of 35%; the baseline 
numerical values will be further elaborated at WP5, which monitors the deployment feedback from 
the pilot cities.  
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12. Conclusions 

The Pop-Machina project enables makers to become the drivers of an open knowledge co-creation 
platform that operationalises crowdsourcing of circular ideas, products and services. Innovative 
champion makers, sensors and engaged stakeholders will gradually provide user-generated data on 
circular production. Therefore, Pop-Machina needs to create an ecosystem of Circular Makers 
Communities (CMCs) with a shared circular vision and culture, advancing the transition to digital 
collaboration. Open innovation processes, supported by ICT crowdsourcing techniques, can create 
shared value for the makers’ movement, opening up and upscaling the inbound and outbound 
collaborative exchange of ideas and know-how.  

A team of multi-disciplinary experts conducted an extensive literature review and research analysis 
on the behavioural framework (incentives and limitations) for users’ engagement in digital social 
innovation actions (making, sharing designs, disseminating data, exchanging tokens). The conceptual 
circular vision that inspires stakeholders’ engaged attitudes needs to be set early to drive purposeful 
participation.  

This study introduces the conceptual and behavioural aspects of engagement and ecosystem build-
ing, deploying methodologies and circular regeneration challenges of open innovation. Notably, the 
proposed engagement methodologies address stimulating factors for creating and managing maker 
communities and ecosystems of stakeholders (e.g., makers within their makerspace, urban planners, 
and local business communities).  

A primary research method to be used qualitatively is the PEST-SWOT analysis of pilot cities’ 
dissemination actions. Other methodological theories were also addressed: the Quintuple Helix, col-
laborative leadership, open innovation ambassador, the lead user (Von Hippel, 1986), and innova-
tions diffusion theories. The Pop-Machina project can most appropriately apply the innovation model 
of Quintuple Helix (Carayannis et al., 2012) and the Von Hippel (1986) theories on ways to engage 
makers to share know-how and IPRs in a circular makers community. 

More concretely, the deliverable provides the theoretical framework in Chapters 3 (stakeholder 
engagement), 5 (Makers Ecosystem Engagement Plan), 6 (ecosystem engagement activities) 7 
(behavioural incentivisation for circular makers) and 8 (open innovation and social collaboration dig-
ital platforms with tokenisation, STEAM training and gamification tools). Practical tips applicable in 
real-world settings can help cities attract and maintain existing and new makerspace participants.  

These methodologies specify ways for motivating participation at local, commercial circular 
endeavours fuelled by Factories of the Future (FoF) technologies, smart contracts, and blockchain 
technologies. The long-term viability of such an ‘ecosystem’ depends largely on the emergence of a 
critical mass of stakeholders in cooperative and entrepreneurial sites (Makers Academies, Fab Acad-
emies) and the creative potential of joint ventures (e.g., spin-offs or start-up companies) with inter-
ested parties. Transparency and accountability, lead to building trust, vital for public acceptance and 
stakeholder engagement. 

The lab testing of the engagement methodologies was satisfied by the know-how and progress 
shared from the Istanbul side, due to the time-limited feedback from other pilot cities. The Turkish 
support partners (KU, PLANET and ISTAC) implemented the proposed open innovation and 
engagement methodologies in Istanbul’s specific case. Simultaneously, KU was developing co-crea-
tion workshops and activities with consortium partners for Pop-Machina WP5. Istanbul’s local 
makers’ engagement practices were addressed, based on the PESTLE-SWOT analysis as a new 
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governance structure with digital symbiotic possibilities among the five actors (municipality, citizens, 
ISTAC as an industry actor, academia, circular economy).  

As a case study, Istanbul Municipality showcased how maker ecosystem actors external to the Pop-
Machina project are actively engaged. As mentioned in Section 9.2, ISTAC is a waste management 
company with access to potential secondary raw materials throughout Istanbul. ISTAC is engaged in 
contributing to Istanbul’s collaborative production future by facilitating various pilot deployment 
activities. This engagement aims: 
1. to reveal and exploit existing knowledge among the maker ecosystem actors and disseminate it 

to others in İstanbul and; 
2. to create a sense of ownership of the pilot activity ideas and invite the idea owners to facilitate 

these activities during the pilot deployment.  

Further, ISTAC aims to complement the Istanbul Circular Makerspace with a secondary raw material 
marketplace. Such a marketplace aims to create an accessible and continuous physical resource plat-
form for secondary raw materials, as part of the supply chain in Istanbul, supporting open innovation 
engagement in developing circular novel products and businesses.  

The most appropriate assessment methodologies, among various addressed, for Pop-Machina’s scope 
and targets, are the SWOT and PESTLE ones. These two methodologies’ positive features balance, 
value, and count human and technological aspects, aligned with the makers’ communities’ objectives. 
In particular, both these types of analysis are using the:  
1. environmental considerations of circularity; 
2. social change of behaviour in recycling and valuing depreciated material/products (thus 

economically degraded and of low trading, attractiveness); 
3. technology in a digitalised economy and tokenisation are forefront niche markets that will 

undoubtedly determine entrepreneurial profitability in the future. 

The percentage of change is measured in numbers of engaged users in a makers’ participatory eco-
system. D3.2 has set the conceptual basis to assess the scalable engagement progress measured by 
the evolving aggregated data and reported numbers of lead users, makers, and sensors engaged in the 
project’s activities, indirectly contributing to the local quantification of KPIs 5, and 6. The method-
ologies have been addressed based upon limited baseline data from Istanbul megacity, used as a ref-
erence for those target values of KPIs 5 & 6.  

Despite delays, due to COVID-19 global pandemic, the open collaboration platforms will soon 
become a reality for all Pop-Machina pilot cities. However, despite the promising benefits that makers 
may gain from online innovation platforms, it appears that many, especially among vulnerable social 
groups, have yet to become well-acquainted with the use of digitalisation and effectively integrate the 
circular ecosystem into their business practices.  

The collaborative endeavours around circular production in the seven cities, combined with the 
project’s open and multisided digital platform, could significantly increase CE community partici-
pants’ collaboration opportunities and capabilities on European grounds, at a local and international 
level. This task drives the development of a circular vision towards an open innovation model for 
engagement. In a broader context, synergies among participants and collaboration are closely related 
to sustainability and the SDGs.  

It is strategically beneficial if the involved makers, makers, communities, and society proactively 
think ecologically, comply with regulations, and develop circular entrepreneurial activities instilled by 
business culture and a code of ethics. Policy recommendations could not be produced in this prelim-
inary roadmap report. However, D3.2 research findings can inspire public policy sustainability targets, 
empowered via crowdsourcing and grassroots participatory democracy inherent in the makers’ move-
ment.  
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Sustainability, transparency and accountability play a decisive role in implementing: 
1. the development of digital and tokenisation technologies; 
2. the efficient secondary resources utilisation and; 
3. business markets at local and international level.  

In such a sustainability framework, open innovation will be a driving force for the next generations 
of manufacturing businesses to become competitive and sustainable. Innovation and technological 
advancements are essential in searching for permanent and standardised solutions that meet eco-
nomic and environmental challenges. The technological infrastructure for reverse processing and 
upcycling of used items and secondary materials positively impacts social cohesion. 

Open innovation processes, supported by Information & Communications Technology (ICT), with 
crowdsourcing democratised techniques, can create shared value for the makers’ movement, opening 
up and upscaling the exchange of ideas and know-how with inbound and outbound collaboration. 
Open innovation provides an alternative approach to creating shared values, for example, during 
policy development and service development (Pedersen, 2020). Public sector organisations primarily 
use open innovation to control emerging issues in society, changing the citizens’ behaviours, capabil-
ities and experiences (Pedersen, 2020). Consequently, EU environmental goals, policies and resolu-
tions could address sustainable development considering stakeholders’ engagement in the circular 
collaborative production. 

Overall, D3.2 consists of an introductory summary analysis, focusing on commonly agreed defini-
tions on digital collaboration, theoretical assumptions, referencing significant findings of other tasks. 
Besides, this task aims mainly to align partners in a joint collaborative ground and vision for the digital 
transition to circularity, regardless of local differences among stakeholders, material flows, users and 
makerspaces. Information on the value chains, numbers of engaged makers and sensors will be fur-
ther enriched later after the workshops’ results are duly analysed by the pilot cities with assistance of 
their support partners.  
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appendix 1 KPIs management plan T3.2 

20/02/20 – Inclusion of KPIs in D3.2 mentioned in the Grant Agreement to be 
addressed in D3.2.  

KPI-5. Number of engaged makers in the co-design of the pilot monitoring and implemen-
tation framework > 40 per pilot  
As specified by the Grant Agreement, this KPI also concerns T3.3, T5.2, T5.3., T5.4, T6.1, T6.2, 
T6.3 & T6.4. (however, only T5.2, T5.3., T5.4 agreed to address KPI 5).  

D3.2 will partially complete this KPI in two ways:  
- First, D3.2 includes innovative governance indicators for each pilot city’s behavioural incentivisa-

tion and urban regeneration, such as digital skills, infrastructure, knowledge, and social 
collaboration indicators.  

- Second, D3.2 considers methods of engagement of champion makers in the co-design of a maker 
movement ecosystem in each pilot city.  

KPI-6. Number of community members engaged as sensors in pilots: > 80 per pilot  
As specified by the Grant Agreement, this KPI also concerns T3.3, T5.2, T7.1, T7.2 & T7.3. (how-
ever, only T5.2, T5.3., T5.4 agreed to address KPI 6).  

T3.2 partially addressed this KPI in two ways:  
- First, D3.2 will include innovative governance indicators for behavioural incentivisation in each 

pilot city’s open innovation community structures, such as digital skills, infrastructure, knowledge, 
and social collaboration indicators.  

- Second, T3.2 from an academic perspective considers engagement methods for sensors and enthu-
siasts of the makers’ movement in each pilot city.  

The assigned KPIs can be achieved only at a theoretical, qualitative level since they depend on 
secondary feedback over quantitative measurements provided by pilot cities. CommonLawgic was 
not assigned to participate in WP1, WP4, WP5 and WP8 pilot cities’ meetings and closely follow their 
progress and organised events. CommonLawgic and its technical support partners have limited 
involvement or indirect access to applied quantitative measurements in the pilot activities. Pilot cities 
had to provide numerical engagement data by Dec. 3rd, 2020 latest. Despite delays, D3.2 KPIs the-
oretically address some thematic indicators of the European Digital Social Innovation Index (EDSII) 
methodology67 adjusted to composite KPIs on circular collaboration for the seven pilot cities with a 
particular focus in Collaboration. KPIs are addressed extensively in Chapter 11 above. 
 

 
67  Nesta – Digital Social Innovation. European Digital Social Innovation Index (EDSII) – Construction Methodology, pp. 77 

Retrieved from https://digitalcityindex.eu/ [last accessed 15/1/2021] 

https://digitalcityindex.eu/
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About Pop-Machina 
Pop-Machina aims to demonstrate the power and potential of the maker 
movement and collaborative production for the EU circular economy. We 
draw from a number of cut-edge technologies (factory-of-the-future, 
blockchain) and disciplines (urban planning, architecture) to provide the 
support necessary to overcome scaling issues; a typical drawback of col-
laborative production; to find the areas more in need of our intervention 
and to reconfigure unused spaces. We put forth an elaborate community 
engagement programme to network, incentivise and stimulate through 
maker fairs and events existing and new maker communities in all our 
municipalities. We build upon the current informal curriculum for maker 
skills development by nurturing the social side and we put educators and 
makers together to exchange ideas on the training modalities. A particu-
lar focus on the skill development of women and vulnerable groups will 
aim to empower these (underrepresented) segments to partake actively 
in collaborative production. In every pilot area we will demonstrate busi-
ness oriented collaborative production of feasible and sustainable con-
cepts from secondary raw material or other sustainable inputs, based on 
the needs and preferences of the local stakeholders. A thorough impact 
assessment framework with increased scope (e.g. social) will be 
codesigned with stakeholders after short basic assessment trainings and 
will be used in the assessment of our pilot work. Based on the findings we 
will kick-start a series of policy events to discuss openly – without pushing 
our results – the tax and legal barriers that hamper collaborative produc-
tion. 

Coordinator 
HIVA - Research Institute for Work and Society  
Behavioral Engineering Research Group   
KU Leuven (BE)  

Partners 
City of Leuven (BE) 
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Municipality of Thessaloniki (GR) 
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Koç University (TR) 
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ISM University of Management and Economics (LT) 
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