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Abstract 

With the dissemination and increased accessibility of makerspaces (e.g. fab labs, creative hubs, learning 

platforms), cities now present an opportunity for loosely managed, distributed fabrication opportunities to 

recapture embedded value in products and resources and re-distribute them for the benefit of the city. 

Istanbul Metropolitan City, with its rather large population and land, as well as 24 active makerspaces 

focusing on different industries and fabrication opportunities (e.g. education, entrepreneurship, 

sustainability), presents potential for initiating a robust network of makers (e.g. designers, engineers, 

craftsmen, investors, students, entrepreneurs) to explore and exploit novel ways of value recapture and to 

transition towards a local, Circular Economy. However, these stakeholders initially require an 

understanding of potential opportunities and barriers for collaboration, as well as equip themselves with 

skills and knowledge beyond the act of making (including alternative ways to conduct business, value 

recapture, Circular Design, collaboration, etc.) in order to sustain their operations from an economic 

perspective. This paper presents the initial results of (1) a survey revealing Istanbul’s maker communities’ 

goals, priorities, target groups, and skills related to the Circular Economy, and (2) their collaborative 

attempt of a future, circular economy vision for Istanbul developed as part of a generative workshop. The 

maker community representatives explored existing infrastructure, resources and stakeholders of Istanbul 

to connect the dots amongst them and reveal untapped, concealed local opportunities for collaboration and 

co-creation. This paper presents the analysis of these studies to reveal the professional development needs 

of these maker communities for transitioning towards a local, circular economy. As a result, the authors 

propose strategies for training, capacity building and skills development both relevant to the local context 

of Istanbul and in line with the global concerns around sustainability and the Circular Economy. 

1 Introduction 

Makerspaces, fab labs, hackerspaces and other variations of citizen fabrication spaces espousing creative 

communities have gained popularity and become increasingly commonplace over the last 20 years. For 

example, there were 150 fab labs around the world back in 2012 (Maldini et al. 2013), and at the time of 

writing this article there are over 1,800 fab labs registered on fablabs.io (“Labs | FabLabs” n.d.). It should 

also be noted that fab labs are only one variation of many spaces that accommodate makers, which are 

mailto:yektab@metu.edu.tr


Engineering Education for Sustainable Development (June 7-10, 2020, Cork, Ireland) 

 

2 

 

either standalone spaces or communities, while others are part of different networks (e.g. Living Labs, 

Maker Faire, Coderdojo, Men’s Sheds, etc).  

Localization of production and consumption has long been discussed as an alternative to minimize the 

negative impacts of centralized mass-production, to enable local post-use opportunities and to empower 

local economy (Walker 2011; Dogan and Walker 2008). The advancements in digital desktop fabrication 

technologies (e.g. 3D printers, laser cutters) in terms of precision and reliability and their increased 

accessibility through digital fabrication labs or makerspaces make the localization of production and even 

individual fabrication possible. Coupled with global sharing of (ideally open) knowledge among makers, 

these technological means can espouse local, interconnected circular economies envisioned in Fab City 

initiative, in which the only travelling commodity is knowledge (Diez 2011). Makerspaces can enable frugal 

innovation in the Global South (e.g. Seo‐Zindy and Heeks 2017; Redlich et al. 2016), or makers can address 

societal challenges and empower locals in emerging economies through the development of open-source 

appropriate technologies (e.g. Kostakis and Papachristou 2014; Zelenika and Pearce 2014; Buitenhuis and 

Pearce 2012; Pearce 2012) and the ability to create ‘high-low tech’ solutions (Kadish and Dulic 2015).  

Beyond the global societal implications envisioned through the increased accessibility to fabrication means, 

knowledge and expertise, a network of local maker communities in cities presents the potential for 

grassroots initiatives addressing the societal and environmental challenges in their immediate environment. 

Open sharing of knowledge can empower these communities to undertake post-use processes such as repair 

and upgrading (Bonvoisin 2017), upcycling of materials (Richardson, Vittouris, and Rose 2010) and 

localisation of production (e.g. Kadish and Dulic 2015; Malinen et al. 2011). Such communities can utilize 

co-design methods to generate locally meaningful and sustainable outcomes (Ostuzzi et al. 2017) and 

empower vulnerable minorities such as people with disabilities (Hamidi et al. 2014). Sharing post-use 

related knowledge (i.e. repair, reuse and upgrading) is crucial for enabling people to undertake these 

activities, yet this aspect is generally overlooked (Holroyd 2017). Additionally, empirical studies indicate 

that the practices in makerspaces are not inherently sustainable and can easily become part of existing 

modes of production and consumption (Kohtala 2017; Fleischmann, Hielscher, and Merritt 2016).  

Considering the vast potential of maker communities and other stakeholders in this ecosystem that (can) 

support these communities, there is unrealized potential for local circular economies in cities by and for 

citizens. Yet such communities need to be equipped with necessary tools and resources to enact this 

potential. For example, knowledge exchange among these communities is limited, as studies indicate the 

challenges makers face in actually documenting and sharing their work (Bakırlıoğlu and Kohtala 2019). 

There is also the challenge of sustaining these community initiatives beyond the economic challenges they 

face, especially when the communities are loose collectives oriented by social movement ideals – e.g. in 

our case, cosmopolitan localism for the Circular Economy. Hence, the challenge is encouraging existing 

maker communities to adopt sustainable and circular practices, in addition to promoting their own 

sustainability. 

As part of the Pop-Machina H2020 project, our authors define ‘makers’ broadly as grassroots communities 

consisting of a variety of stakeholders collaborating on designing, fabricating, sharing knowledge, etc., for 

tackling local social and environmental issues and/or for collaboration for innovation and technology 

development. These stakeholders may be makers actively undertaking the ‘making’, citizens participating 

in the ‘making’ at varying levels from idea generation to assessment and fabrication, local and regional 
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governments supporting these grassroots collaborations and providing the infrastructure for them, NGOs 

and other organizations providing the capital necessary for these activities, and organizations focusing on 

the generation and dissemination of knowledge. Our authors are in the position of the latter as a group of 

researchers exploring the opportunities presented by such grassroots communities on establishing a local, 

generative, circular economy in Istanbul, Turkey. While the general purpose of the Pop-Machina project is 

to enhance, support and monitor Circular Maker Communities in 7 partner cities, in this paper we focus on 

Istanbul and aim to demonstrate the landscape of the local maker culture and understand their visions for a 

city-scale circular economy to identify potential areas for intervention in terms of professional 

development. Following this line of thought, the next section presents the methodology utilized to 

understand the professional development needs of Istanbul makers. It should be noted that the below set of 

methods were utilized to reveal an expanded set of data more than the professional development needs, 

however, the first analysis was about these needs to inform the following stages of the project.  

2 Methodology  

The sampling process started with desk research about the maker initiatives currently being developed in 

Istanbul and resulted in an initial list of 80 initiatives. After applying the inclusion/exclusion criteria (e.g. 

being part of the supply chain of making, enhancing community involvement, tackling environmental or 

social issues) developed by the Pop-Machina team, a final list of 23 maker initiatives was reached, and the 

members of these initiatives were invited to participate in the following activities.  

The survey was developed in collaboration with other partners of the Pop-Machina project and aimed to 

examine the visions, skills, collaborations and structures of maker movement stakeholders and maker 

initiatives. The survey was shared with the 23 maker initiatives identified in the first stage by email, was 

answered by 18 of them, and collected information regarding geographic/spatial repartition, network, 

interactions, stakeholder visions, strengths, weaknesses, opportunities and barriers of cities. This 

information was analysed to reveal recurrent patterns especially around characteristics of Istanbul in terms 

of stakeholders’ needs, skills and development opportunities regarding making.  

The generative workshop aimed to introduce the Pop-Machina project to the maker community 

representatives and other related stakeholders (29 people from 25 initiatives and organizations) in the 

Istanbul maker ecosystem and to answer these main questions: what are the needs, resources, and goals of 

Istanbul for pursuing the four visions of the project [i.e. social cohesion (enhancing social connection 

between and within communities), circular and distributed production, sustainability (improving 

environmental quality and minimizing the depletion of resources), and urban regeneration (improving 

wellbeing and value of neighbourhoods and cities)], how should the project address these needs, resources, 

and goals, who are the people and organizations in Istanbul that need to be involved and become partners 

in the Pop-Machina project. As a result of this activity, the purpose was to have a better understanding of 

the current state in Istanbul in terms of needs, resources, goals, challenges and opportunities for 

interventions in relation to the integration of circular economy thinking into making activities. Stakeholders 

from environmental and sustainability organizations of the maker ecosystem were invited to include 

potential partners interested in promoting the circular economy through the maker movement.  

The workshop consisted of three stages. The first stage was an envisioning activity around a ‘city timeline’ 

to gather information about the past, present and future of the city, which was then used to identify the 
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needs and resources of Istanbul’s ecosystem. The second was a mapping activity to match identified needs 

and resources with the Pop-Machina values, outputs, and actions, as well as to identify new stakeholders 

that should be considered in the project. The third one was a geographical mapping activity about the needs, 

resources, and stakeholders related to the values of Pop-Machina in Istanbul.  

For the purposes of understanding the professional development needs, the data from the survey and the 

workshop was analysed accordingly. The landscape of Istanbul maker culture was analysed in terms of the 

types and activities of existing stakeholders, and their visions for a local circular economy was analysed to 

unravel their priorities. The workshop revealed more information about vision categories, especially 

stakeholders’ understanding of them as well as the gaps within. The needs, values and expectations of the 

stakeholders as reflected in the workshop also revealed what they consider they need in terms of 

professional development, while on the other hand gave our authors the opportunity to compare those with 

the larger distributed, regenerative circular economy vision of the Pop-Machina project. The following 

section outlines only the results directly related to the professional development needs of the makers and 

other related stakeholders in Istanbul. 

3 Results  

3.1 Maker Culture in Istanbul 

The maker initiatives in Istanbul have varying foci in terms of the practices they undertake. There are 

initiatives that function as incubation hubs (e.g. Arcelik Garage, Acibadem Biodesign Centre, KWORKS), 

local and central government initiatives aiming to empower citizens on fabrication technologies (e.g. 

Basaksehir Living Lab, IMM Zemin Istanbul), and private digital fabrication labs (e.g. Makers Turkey, 

Maker Cocuk). Some initiatives focus on specific societal challenges, such as RobotEl focusing on robotic 

prosthetic hands for children with Amniotic Band Syndrome. One of the outcomes of the survey was to 

identify the types of these initiatives (e.g. knowledge, capital, administration) and to learn more about the 

kind of activities they are engaged in. Figure 1 presents an overview of the stakeholder types and activities. 

      

Figure 1: Types of stakeholders in Istanbul maker culture (left) and their types of actions (right) as 

revealed in stakeholder surveys 
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The left side of Figure 1 presents an overall breakdown of stakeholder types in Istanbul maker landscape. 

It should be noted that only three of the maker initiatives identified themselves as only one type of 

stakeholder, and most of them ranked their various roles as stakeholders. Each light-coloured line represents 

a stakeholder and how they identify themselves, while the thicker, darker line indicates the general 

distribution in Istanbul. It is visible that the ‘administration’ type of stakeholders are more common-place 

compared to others, which the authors attributed to the increasing number of initiatives set up by the various 

departments of the local and central government. Then again, while there are three initiatives that primarily 

self-identify as businesses, others do not specifically focus on the business implications of their initiatives.  

The right side of Figure 1 identifies the activities these maker initiatives undertake in Istanbul. There is an 

even distribution among types of actions, ‘making’ not surprisingly being the prominent type of action. 

Sharing the outcomes and connecting with other potential stakeholders are deemed as secondary, however, 

it remains to be seen if this is actually the case. Finally, probably the most interesting outcome of this survey 

is the fact that the average of ‘learning’ activity is at the end of the list. As mentioned before, making 

typically involves collaboration and knowledge exchange, yet for Istanbul makers, it is somehow the least 

deployed activity. The reasons for this will be questioned in the following stages of this study.  

3.2 Perspectives on city-scale Circular Economy 

Pop-Machina concerns itself with the development of an urban vision through grassroots development and 

involvement, and this focus requires a collaborative attempt at forming the needs of citizens as well as their 

aspirations for their city. For the Istanbul case, Figure 2 presents the visions the maker initiatives are 

concerned about, as revealed by the survey. As can be seen, the urban development, or the regeneration of 

the city, is a priority for Istanbul makers, and production and sustainability are secondary. What is 

interesting to observe is that, although there are maker initiatives highly concerned with social cohesion, it 

is still the last item on the list on average. This is an interesting outcome considering the societal challenges 

in urban areas, as well as the challenges more prominent in Turkey, such as refugees (e.g. International 

Crisis Group 2018) and poverty (e.g. Soytemel 2013).  

 

Figure 2: The visions of stakeholders in Istanbul maker culture as revealed in stakeholder surveys 

During the workshop, Istanbul makers have detailed their visions and the routes they and other involved 

stakeholders should take to reach there. They have identified that existing maker communities lack 
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communication amongst them, which hinders the potential for collaboration. While they envision localized 

and decentralized production as empowering for these initiatives on the city and neighbourhood scale, the 

lack of communication and collaboration – which may be interpreted as coordination – is a challenge that 

needs to be overcome. This lack also presents itself as inaccessibility to relevant experts.  

For all the vision categories, the awareness of the general public and policymakers came to forth as a 

challenge and a goal. For the sustainability category, it refers to raising awareness of carbon emissions, 

waste management and demand-driven fabrication. To enable local and demand-driven production, forging 

a culture of collaborative production came to forth as a priority. In addition, the availability and accessibility 

of venues where makers can sell and/or barter with their fabrications are considered to be an effective driver.  

3.3 Training needs revealed 

The workshop participants all mentioned the need for raising awareness of novel technologies and 

fabrication techniques, as well as sustainability issues. In addition to the suggestions for the general public 

and policymakers, they also mentioned their own training needs which can be grouped as follows: 

● Legislative processes, especially around setting up and sustaining makerspaces, incorporating 

businesses with appropriate forms of association enabling and encouraging collaborative 

production and social good, tax-related and incentive eligibility issues, profit sharing strategies 

encouraging collaboration and cooperation vs. traditional partnership, employment and 

subcontracting strategies, etc.  

● Culture of Collaboration, especially on communication, sharing projects and initiating 

collaboration among maker initiatives and with other stakeholders according to varying expertise. 

This also includes engaging the local community and general public to create visibility of activities, 

projects and alike. 

● Technical Training, mostly focused on training ‘mid-level technical staff’ for makerspaces, capable 

of operating, maintaining and troubleshooting digital fabrication tools such as 3D printers and laser 

cutters. 

These training needs are very valid considering the city visions and pathways they have formed. However, 

the latter is somehow problematic, as it immediately creates a hierarchical relationship among the members 

of the makerspace and will require further inquiry. In addition to these, as the moderators of the workshops, 

the authors also observed additional areas of intervention: 

● There seems to be a limited understanding of sustainability among the Istanbul makers – one that 

puts emphasis on recycling/upcycling and composting yet overlooks other strategies of the 

Circular Economy, e.g. repair, refurbishing, remanufacturing, cascading, biochemical extraction.  

● There are other institutions, non-governmental and governmental organizations, and non-maker 

stakeholders directly affecting and affected by a potential, city-level circular economy; yet, these 

non-makers (e.g. building managers, local cafés, etc.) were not mentioned during the workshop.  

4 Conclusions 

This paper presents the initial results of a survey and a generative workshop conducted with maker 

initiatives and related stakeholders in Istanbul with the purpose of understanding the current maker culture 

in Istanbul and revealing the opportunities for a local, regenerative circular economy. While the outcomes 

of this research are extensive and detailed, here our authors present the initial results informing the next 
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stages of this study by focusing on the training needs and wants of maker initiatives, not only for 

establishing a grassroots circular economy but also for sustaining it in the long-term.  

The results indicate that Istanbul makers envision the city in the future brimming with salvaged green areas, 

prospering through a grounded distributed production culture to recapture embedded value in perceived 

waste and to nourish the cultural acts of making, and achieving zero-emission goals. To this end, while 

awareness of environmental and social issues among these makers can be observed, a lack of critical and 

comprehensive understanding of the opportunities for such a circular economy can also be observed. As 

such, in the next stages of Pop-Machina, our authors aim to make these opportunities more visible through 

a set of activities and training sessions. An initial list of such activities is as follows:  

1. It’s more than recycling! – a set of masterclasses introducing the opportunities of maker initiatives 

in CE strategies other than recycling. These sessions will be more informative and illustrative, 

rather than practice-based, with many cases from around the world to showcase the potential of 

maker initiatives in adopting different CE strategies.  

2. Maker Symbiosis Workshop – inspired by industrial symbiosis (e.g. Rosado and Kalmykova 2019), 

this is a set of activities where makers map the local maker ecosystem, including the non-maker 

stakeholders, to reveal the opportunities for value recapture amongst them and collaboration. 

3. Maker Journeys through Legislation – experience-sharing sessions where makers explain how they 

handled legislative matters, categorized according to different types of activities they 

conducted/participated.  

While this is an initial list emerging from the analysis of the survey and workshop outcomes, our authors 

are planning to conduct interviews with makers to reveal more information about the ‘learning’ needs of 

the Istanbul maker ecosystem. The end-goal is to prepare a set of activities which can be implemented not 

only in Istanbul but also in other cities according to their own needs, preferences and visions.  
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