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Abstract 
This deliverable (D3.1) stems from the task (T3.1) entitled: ‘Identification of circular makerspaces and 
development of urban regeneration strategies’.  
 
In the preceding task (T2.3), our team studied the conceptual aspects of the overlap between the 
circular economy and collaborative production infrastructure. In this report, the conceptual foundations 
have been laid (see D2.3) and the research addresses the questions of applied urban analysis: how can 
circular maker infrastructure be studied, how does it relate to city environments and urban development 
projects, and how can it be enabled into the future?  
 
Seven European pilot cities - Leuven, Istanbul, Piraeus, Thessaloniki, Kaunas, and Venlo - have been 
analysed during this task and figured as the testing arena for developing a suitable analysis methodology. 
The research approach used existing contexts as a basis for new analysis and urban projections, 
responding to local initiatives with regard to each city’s morphology, infrastructure and networks. Studies 
of local policy, architectural typologies, maps, and design proposals were employed, and the many 
conversations with local municipalities and planners also facilitated the analysis and testing processes.  
 
As a result, the report presents a methodology that can be adopted for the identification, selection, and 
re-purposing of various city spaces into circular maker spaces in the POP-MACHINA pilot cities, and further 
organisation of these spaces in the urban context of each city. The urban impact of new initiatives can 
also be better understood using this method. The analysis methodology is designed to be used for cities 
beyond the scope of POP-MACHINA as well. 

This report constitutes Deliverable 3.1, for Work Package 3 of the POP-MACHINA project. 

January 2021 

© 2021, Cambridge – POP-MACHINA, Collaborative production for the circular economy; a community 
approach, – project number 821479. 

General contact: POP-MACHINA@kuleuven.be 
p.a.  POP-MACHINA 
 HIVA - Research Institute for Work and Society 
 Parkstraat 47 box 5300, 3000 LEUVEN, Belgium 

For more information Koen.Steemers@aha.cam.ac.uk 

Please refer to this publication as follows: 
University of Cambridge, Department of Architecture (2021). Circular makerspaces and urban 
regeneration strategies (Deliverable 3.1) Leuven: POP-MACHINA project 821479 – H2020. 

Information may be quoted provided the source is stated accurately and clearly. 
This publication is also available via http://www.POP-MACHINA.eu 

This publication is part of the POP-MACHINA project, this project has received funding from the European 
Union’s Horizon 2020 research and innovation programme under Grant Agreement No 821479. 

The information and views set out in this paper are those of the author(s) and do not necessarily reflect 
the official opinion of the European Union. Neither the European Union institutions and bodies nor any 
person acting on their behalf may be held responsible for the use which may be made of the information 
contained therein. 

 



 

 

VERSION CONTROL SHEET 

Deliverable number + title D3.1 Circular makerspaces and urban regeneration strategies 

Prepared by UCAM (University of Cambridge, Department of Architecture), 
Supported by: LEUVEN, THESS, PIR, Q-PLAN, SCC, VENLO, IMM, PLANET, 
KAUNAS and IAAC   

Work package number 3 

Work package leader Koen Steemers, Ingrid Schröder 

Dissemination level (PU, CO) PU 

Delivery date 27/01/2021 

Submission date to EC 28/01/2021 

Main authors Reham Elwakil, Nicole Michaletos, Ioana Gherghel, Joseph 
Marchbank, Dustin May, Jennifer Smith, Ingrid Schröder, Koen 
Steemers. 

Reviewers Justina Gineikienė (jusgin@ism.It)  
Aykut Coskun (aykutcoskun@ku.edu.tr) 

REVISION HISTORY 

Version Date Summary of changes Initials Changes marked 

1 13/01/2021 Report submitted to reviewers  KS 
 

2 21/01/2021 Reviewers gave comments AC, JG  

3 27/01/2021 Final draft submitted to coordination team KS  

     

W 



 

 
4 

 

 

  

Acknowledgements 
We acknowledge the contributions from the University of Cambridge, and other partners LEUVEN, THESS, 
PIR, Q-PLAN, SCC, VENLO, IMM, PLANET, KAUNAS and IAAC; report coordinators, Koen Steemers and Ingrid 
Schröder; report authors, Reham Elwakil, Nicole Michaletos, Ioana Gherghel, Joseph Marchbank, Dustin 
May, Jennifer Smith, Ingrid Schröder and Koen Steemers; and Annex 8 authors Andrea Conserva, Chiara 
Farinea, Mathilde Marengo, and Raquel Villodres from IAAC. We are grateful for the time and insights 
given by all the city representatives and experts consulted during this task.  



5 

Contents 

Executive summary 7 
Deliverable 3.1  7
Report outcomes 8
User requirements 8
Important notice and disclaimer 9 

Table of figures 10 

List of abbreviations 11 

1. Introduction 13 
1.1 Task for D3.1 13
1.2 Research aims 13

1.2.1 Analysis for practical implementation 14
1.2.2 Contextual response 14
1.2.3 Universal method 14

1.3 Structure 14 

2. Research approach 15 
2.1 Deliverable 2.3 findings 15
2.2 Selected urban analysis methods and tools 16

2.2.1 City visits 17
2.2.2 Desk and archival research 19
2.2.3 Contextual typological studies 19
2.2.4 Mapping techniques 21
2.2.5 Design research & Scenario-driven Analysis 21

2.3 Challenges 21 

3. POP-MACHINA urban analysis methodology 23 
3.1 City profile & policy 24
3.2 Typology analysis 26

3.2.1 Maker typology definition 26
3.2.2 Typology case studies 27

3.3 Urban characteristics analysis 31
3.3.1 Using typologies in mapping analysis 31
3.3.2 Urban structure 33
3.3.3 Accessibility 36
3.3.4 Population density 39
3.3.5 Building age 42
3.3.6 Demographics 44
3.3.7 Skills & knowledge 46
3.3.8 Material Flows Analysis & outsourcing analysis 49

3.4 Urban development 49
3.5 Urban proposal & recommendations 49

3.5.1 Strategic intervention 49
3.5.2 Area intervention 52
3.5.3 Building intervention 55 

4. Conclusion 58 
4.1 Findings on the methodology’s form 58
4.2 Findings on the methodology’s application 58 



6 

5. Bibliography 60 

Appendix 1 - Pilot cities questions 69 

Appendix 2 - Stock questions for city partners 71 

Appendix 3 - KPIs management plan T3.1 72 

Appendix 4 - Maker typology survey form 73 

Annex 1 - Leuven urban analysis demonstrations Annex 1 - page 1 

Annex 2 - Istanbul urban analysis demonstrations Annex 2 - page 1 

Annex 3 - Piraeus urban analysis demonstrations Annex 3 - page 1 

Annex 4 - Kaunas urban analysis demonstrations Annex 4 - page 1 

Annex 5 - Santander urban analysis demonstrations Annex 5 - page 1 

Annex 6 - Thessaloniki urban analysis demonstrations Annex 6 - page 1 

Annex 7 - Venlo urban analysis demonstrations Annex 7 - page 1 

Annex 8 - Methodology for location-based resource analysis (IAAC team) Annex 8 - page 1 



7 

Executive summary 

Work package 3 

Deliverable 3.1 

This report provides an urban analysis methodology that can be used to stimulate 
circular maker culture in the seven pilot cities. The brief for Task 3.1 asks to develop a 
methodology that can be adopted 1) for the identification of suitable spaces for circular 
maker activity in seven European pilot cities, and 2) to organise these spaces within the 
larger context of each city’s urban structure, and social or infrastructural networks, in 
order to promote circular urban development.  

POP-MACHINA has defined specific research objectives that relate to Work Package 3 
(WP3) and T3.1 directly. The objectives of WP3 are to ‘develop the methodologies and 
tools of the POP-MACHINA urban development framework for more circular and 
regenerative cities driven by maker ecosystems in urban and peri-urban spaces’. This 
report contributes to the objective of WP3 by offering an urban analysis methodology, 
which developed out of the Integrated Urban Development Framework illustrated in 
D2.3. The framework (D2.3) and methodology (D3.1) both aim to enable circular 
maker ecosystems through assisting the identification of particular facilities as well as 
how these facilities embed themselves in a city environment. POP-MACHINA’s 
general Objective 2 (O2) is also directly linked to expected outcomes of Task 3.1. O2 
asks for the analysis of ‘social and spatial urban environments and redesign production 
infrastructure’, O2 also states that the ‘local element in community production is very 
strong’ and the role of ‘urban planning’ should be harnessed in this project as it is 
commonly underutilised in circular economy agendas. This report supports achieving 
O2 by providing a means to identify and analyse maker infrastructure and also to 
analyse city environments in relation to maker infrastructure and the circular economy 
(see Section 3). The seven different city analyses (see Annexes 1-7) each present 
distinct results and proposals and this reflects how the D3.1 methodology is context 
sensitive, offering a ‘local element’ that considers community networks. The analysis 
tools and techniques specified in the report have all been selected for their universal 
applicability and relatively wide user group, aiming to be used by urban planners and 
other urban practitioners like local municipalities, which also promotes engagement of 
urban disciplines with the circular economy.  

The KPIs covered in this task are KPI-11 and KPI-21 (see Appendix 3). Both KPIs are 
to be completed by subsequent project tasks, and D3.1 has contributed approximately 
25 per cent to the completion of each KPI independently. KPI-11 supports the analysis 
of spatial urban structures for each city, to be adapted based on the project objectives. 
This KPI has been addressed by the seven city chapters (Annexes 1-7), which provide 
preparatory urban analysis for each city and demonstrations of how more 
comprehensive analysis can be achieved. The analysis builds on the D2.3 framework, 

https://pop-machina.eu/resources/downloads/D2.3
https://pop-machina.eu/resources/downloads/D2.3
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which also supports KPI-11. KPI-21 supports remodelling buildings and open spaces, or 
the future implementation stages that will culminate in Work Package 5. This KPI has 
been addressed by providing an urban analysis methodology (Section 3) that can be 
used by local municipalities to inform identification and remodelling of local buildings 
and spaces; examples of how the methodology can be used for purposes of identifying 
and remodelling city spaces can be found in city chapters (Annexes 1-7). These chapters 
provide examples of existing spaces, with interior and location drawings, as well as 
projected future spaces, with circular maker proposals at three scales (strategic, area, 
and building scales). 
 
 
Report outcomes 
 
Studying existing maker culture and the infrastructure that cause it to thrive or decline 
enables us to provide a tailored approach for the introduction of circular maker spaces in 
a city. The initial analyses of seven European pilot cities have shown that there is often 
some level of circularity already existing in contemporary cities. The report then 
outlines an urban analysis method with a context-sensitive approach, or an approach 
that can recognise and build on local aptitudes. The analysis method in D3.1 aims to 
inform practical implementation for subsequent POP-MACHINA tasks, and longer-term 
planning strategies. The research findings have emerged from ongoing communication 
and exchange with the seven city municipalities. The seven city chapters can stand 
alone as reports to assist with understanding urban impact in later, implementation-
focused Work Packages. 
 
The methodology identifies five typical circular maker facilities or ‘typologies’ that are 
found in each of the seven pilot cities. These are Reuse, Repair, Make, Fabricate, and 
Distribute. Given that these typologies each come to exist under various urban 
conditions in different contexts, they are used as the basis for city-wide analysis. 
Typological analysis provides a cross-sectional reading of each city’s maker metabolism 
across a range of scales, connecting local makers’ experience with city-wide data 
mapping. 
 
The research findings support a methodology that is rigorous, robust, and adaptable in 
light of different contexts, and inclusive of both open-source data and local expertise. 
The methodology was tested and refined through its application. Each city was analysed 
during task 3.1 and these demonstrations of the analysis can be found in the seven city 
chapters at the end of this report (see Annexes 1-7). The resulting method offers a 
balance of qualitative and quantitative approaches, which include the various urban 
scales from planning strategies to facility interiors. The application has shown that, 
although the method uses abstract typologies, it is not reductive of the complex and 
diverse urban forms of makers. It also provides urban design and planning proposals 
that can act as a conceptual precursor to future implementation projects or to inform 
other kinds of practical action. The methodology then delivers on core research aims 
outlined above. 
 
User requirements 
 
The urban analysis methodology is designed to be used to full effect by both urban 
experts, such as urban planners, and non-experts, such as local municipalities. This 
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methodology can support the user to conduct a spectrum of analyses to identify the 
particular capacities of each city. Due to the variety of qualitative and quantitative 
techniques involved, the user will need to gather and verify data themselves in cases 
where open-source data is not available or cannot be used. The user is expected to use 
the multi-scalar framework to identify resources, social networks, suitable locations and 
potential partners, according to the needs and expectations of local makers. The results 
of the analysis can inform and guide urban planning and design decisions. 

 
Important notice and disclaimer 
 
This report has been developed by the University of Cambridge Department of 
Architecture team in collaboration with IAAC as a deliverable within the scope of task 
3.1 of POP-MACHINA. The report demonstrates the urban analysis methodologies 
developed by the UCAM team by providing city-specific analysis in Annexes 1 to 7. 
The study of each pilot city has been based on analysis of published data derived strictly 
from desk-based research and from sources referred herein, and under the constraints of 
the COVID-19 pandemic. The consulting team has not conducted any independent 
review, audit, verification, or examination of this information and thus expresses no 
opinion, provides any other form of assurance and carries no responsibility for its 
accuracy or completeness. The analyses conducted for each of the pilot cities must be 
strictly considered as a demonstration of the urban analysis methodology developed by 
the team. 

All assumptions and conclusions regarding specific city analysis and urban 
characteristics were based on analysis of published open-source data. It must be 
clarified that no independent primary research has been conducted regarding the cities 
examined in this report. No part of this presentation is or may be assumed to be binding 
regarding future developments of the cities. It must be noted that some of the 
assumptions adopted in this report as well as estimates for various future developments 
may possibly change leading to a change of the relevant results. All future projections 
and 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 are the responsibility of the party using it. Any potential recipient 
must rely solely on its own independent estimates regarding the information provided 
herein and any future performance and results by using this analysis such party consents 
that the consulting team has no liability with respect to such reliance or decisions. 

 
 

 

 



 

 
10 

 
 
Table of figures 

Figure 1. Map of seven pilot cities with graphic representation of relative territory sizes 12 
Figure 2. Urban analysis framework locating relevant urban analysis methodologies and tools 16 
Figure 3.  Diagram illustrating the Urban analysis methodology approach 24 
Figure 4. Illustrations capturing circular or similar policies at various scales for the seven pilot cities 25 
Figure 5. Policy mapping for Santander (left) and Thessaloniki (right) 26 
Figure 6. Examples of drawings of typology case studies, capturing the rich variety of different 

production spaces 29 
Figure 7. Examples of maps and images capturing the urban integration of typology case studies 30 
Figure 8. Examples of mapping exercises that illustrate identification of clustering and patterns 

amongst the typology categories 32 
Figure 9. Map showing Istanbul’s land use and urban structure 34 
Figure 10. Map showing Leuven’s land use and urban structure 35 
Figure 11. Map showing public transport networks in Santander with inset showing public transport 

networks in the city centre 37 
Figure 12. Map showing public transport networks in Istanbul 38 
Figure 13.          Areas studies of the Distribute case studies in Piraeus (top) and Istanbul (bottom) 39 
Figure 14. Map showing the population density of Istanbul (1000 people per sqkm) 40 
Figure 15. Map showing the population density of Piraeus and surrounds (1000 people / sqkm) with 

an inlet showing the Piraeus city centre 41 
Figure 16. Map showing buildings built in Thessaloniki before 1946 (%) 42 
Figure 17. Map showing the construction date of buildings in Venlo, inset showing the city centre 43 
Figure 18. Map showing percentage of population receiving pension, benefit, grant or state support 

in Kaunas. 44 
Figure 19. Map showing proportion of households in the lowest income quintile *(%) in Venlo 45 
Figure 20. Map showing skills & knowledge data for Santander with inset showing the city centre 47 
Figure 21. Map showing skills & knowledge data for Kaunas 48 
Figure 22. Diagram illustrating the Thessaloniki proposed waste flow redirection strategy 50 
Figure 23. Diagram illustrating the Piraeus proposed waste flow redirection strategy 51 
Figure 24. Diagram illustrating the Kaunas proposed area scale intervention strategy, with inset 

showing the existing vacancy in City Centre 53 
Figure 25. Diagram illustrating the Santander proposed area intervention strategy with highlighted 

proposed Distribute node 54 
Figure 26. Diagram illustrating the Piraeus proposed material flow strategy and the Hybrid model 56 
Figure 27. Diagram illustrating the Santander proposed material flow strategy and the Hybrid model

 57 
  



 

 
11 

List of abbreviations 

POP  POP-MACHINA project  
WP3  Work Package 3 
O2  Objective 2 
T3.1  Task 3.1 
D3.1  Deliverable 3.1 
KPI  Key Performance Indicator  
CE  Circular economy 
QGIS  Quantum Geographic Information System (software) 
KML  Keyhole Markup Language (file type) 
SNA  Social Network Analysis 
 
 

 

  



 

 
12 

Figure 1. Map of seven pilot cities with graphic representation of relative territory sizes 
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1. Introduction

1.1 Task for D3.1 

Circular making1 inhabits a variety of different spaces throughout a city, from 
commercial centres to industrial zones and urban peripheries. The research for T3.1 
responds to the dynamic, adaptable and highly diverse urban forms found in city-based 
and circular production cycles. The D3.1 urban analysis methodology can identify 
different city spaces that could be used for circular maker activities, within the seven 
European pilot cities of POP-MACHINA. The method supports the urban integration of 
circular making in cities by identifying existing spaces, resource flows, participation 
potential, and city-specific urban characteristics that can be adopted. Accordingly, the 
core urban analysis methodology addresses the following points of investigation: 

1. How new sites for circular maker communities can be identified through the
analysis of the social and physical geography, historical evolution,
morphology, material evaluation, and local space use behaviours in urban
environments

2. How to identify areas for experimental collaborative production within urban
contexts

3. How the activities of those experimental facilities will be selected and
implemented in line with circularity and regeneration of their particular
urban context

1.2 Research aims 

The key aim of this task is to develop an urban analysis methodology that can be used to 
identify the potential of a city to host and expand a network of circular makers. The 
following research aims (1.2.1-1.2.3) expand on our approach to the project scope:  

1 This report discusses makers’ facilities in different ways and with different words, in order to describe different or particular elements. 
The biggest distinction is between ‘maker spaces’ and ‘makerspaces’: in this report, ‘makerspaces’ is used to describe a traditional 
Makerspace i.e. the facilities that are directly involved with the Maker movement ethos and objectives. Although POP-MACHINA 
builds on the Maker movement approaches to collaborative production, the D3.1 methodology identifies ‘maker’ spaces outside 
of the maker movement in order to provide analysts with options for a larger sample of makers in a city. In the latter case ‘maker 
spaces’ is used to describe the broader meaning of the term, and includes ceramicists, shoe-makers, etc. operating within or 
outside of the Maker movement. The other terms such as ‘maker infrastructure’, ‘maker facilities’, ‘circular production cycles’, all 
refer to the spaces found in the broader term, ‘maker spaces’, but will point to specific attributes i.e. the ‘cycle’ or the 
‘infrastructure’.  
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1.2.1 Analysis for practical implementation 

The immediate usage of this methodology is intended for Work Package 5 where the 
implementation of circular maker spaces in the seven pilot cities is carried out. This can 
also help the pilot cities to analyse the long-term effects and opportunities of their 
selected circular maker sites.  

1.2.2 Contextual response 

An analysis of existing maker infrastructure forms the basis of our approach. How can it 
be understood and enhanced? Circular-maker activities have long existed across 
cultures; in order for new production spaces to thrive, they need to be rooted in the 
specific historical, morphological, socio-political, and geographical context of each city 
– rather than ‘parachuted’ in. A better understanding of these existing metabolisms is an 
effective way to embed new circular maker infrastructure in the city. 

1.2.3 Universal method 

The wider intention of this research is to make this urban analysis methodology 
available for different cities outside the scope of the POP-MACHINA project. Although 
this work is particularly focused on and derived from the study of the seven European 
pilot cities, with some further studies and development, this method can be used for 
cities across the globe that aim to adopt a more circular approach.  

1.3 Structure 

This report consists of four main sections. Section 2 outlines the overall approach to the 
research task, its main stages, and various tools that were selected to carry it out. 
Section 3 presents the team’s urban analysis methodology and research techniques. This 
section also incorporates comparisons from the seven city chapters to illustrate the 
application of the methodology, and to demonstrate how diverse existing makers are 
influenced by their historical, geographical and socio-political contexts. Section 4 
summarises the lessons learnt about maker infrastructure by conducting this study. 
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2. Research approach

This section outlines the research approach used to develop the urban analysis 
methodology delivered in Section 3. The research approach is mainly derived from the 
findings of Deliverable 2.3 (D2.3), which presents a variety of key urban analysis tools 
that can be applied to study circularity and making in a given city.  

2.1 Deliverable 2.3 findings 

Our research approach was formed by considering two key findings from Deliverable 
2.3: 1) appropriate circular urban analysis methods can be identified using the 
framework matrix provided in D2.3, and 2) maker infrastructure is affected by three 
main scales of intervention2 that need to be studied all together. In D2.3, a framework 
was developed to help the user identify relevant urban analysis methods. This 
framework is captured in a visual ‘matrix’ (see Figure 2). The matrix functions as an 
urban analysis directory, which locates analytical methods that are relevant for studying 
circular maker culture. Our team has explored the specific tools and techniques used for 
each of those methods within this matrix. D2.3 also specifies critical characteristics of 
maker facilities in the city and reinforces the need to consider urban interventions at 
multiple scales. Here, the team identified three main levels that affect the integration of 
new city-based maker infrastructure. For a space to hold potential for making activities 
it needs to respond to the following three scales: 

1. Nano/Micro (Building Scale): Building intervention by individual makers

2. Micro/Meso (Area Scale): Urban resources, community networks and
accessibility activated by area leaders

3. Meso/Macro (Strategic Scale): Strategic intervention and longer-term linkages
enacted by policy change

A spatial intervention exists at the scale of buildings and human use and occurs at the 
Nano/Micro scale. This scale is studied through a typological analysis. An area 
intervention exists at the scale of a neighbourhood, community or urban network. This 
scale is studied through a series of map-making exercises, which allow for the 
comparison of geolocated typology data in combination with accessibility and resource 
flows. A strategic intervention regards city development as a whole and might come to 
exist through policy initiatives or long-term guiding strategies.  

2  The term ‘intervention’ or ‘urban intervention’ will be used throughout the report. It is a term widely used by urban practitioners but 
might have various meanings beyond the discipline. In this report, we use it to refer to actual, physical and spatial changes in an 
urban environment. For example, remodelling a building can be considered an intervention, covering an open lot can be 
considered an intervention, or building new cycle lanes throughout a city can also be considered an urban intervention. 

https://pop-machina.eu/resources/downloads/D2.3
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Figure 2. Urban analysis framework locating relevant urban analysis methodologies and tools 

The analysis framework on two axes overlaid with the zones that each methodology or tool could attend to. 
This relates the methodologies to urban planning and design decisions but also describes how multiple 

methods can be used to understand certain zones within the matrix. 

2.2 Selected urban analysis methods and tools 

Our team has selected the relevant urban analysis methods and accompanying tools 
using the framework matrix presented above to respond to the following task-specific 
inquiries at each of the three levels:  

1. Building intervention: What types of maker infrastructure is already present in
the city? How do they operate? In what ways do they contribute to the circular
economy? What kind of space enables them to thrive? Who uses them? What
can we learn from their behaviours that can inform future circular maker
infrastructure characteristics and requirements?

2. Area intervention: What types of makers communities are present in the city?
What are the present characteristics of the different areas or neighbourhoods
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within the city (population density, road and transport access, land-use, building 
age, demographics, skills and knowledge networks), and how do these 
characteristics affect the behaviour of the existing maker infrastructure? What 
can we learn from these patterns to inform future makers' infrastructure? 

3. Strategic intervention: What existing policies and municipal strategies affect
circular maker culture? What is the city’s vision and planning strategy? How do
these policies affect current and future makers infrastructure?

To address the enquiries outlined above, the report collected the following information 
using the selected tools captured in Table A: 

1. City visions, plans, and challenges
2. Location and mechanisms of existing maker infrastructure, culture and networks
3. Relevant historical, social and political information
4. Base maps
5. City census and urban mapping data

Intervention type Building Area Strategic 

Selected methods Desk & archival research, 
urban ethnography, digital 
mapping 

Desk & archival research, 
digital mapping, social 
network analysis 

Desk & archival research, 
digital mapping 

Specific tools Typological studies, 
surveys, social media & 
web-based observations, 
scenario-driven & design 
research, urban imagery 
analysis, social network 
mapping, city visits 
observations (Google My 
Maps, Google Maps Street 
View, shared Photographs 
& videos) 

Literature reviews, open-
source data mapping (GIS, 
OpenStreetMap), case 
studies, urban imagery 
analysis, city visits 
observations (Google My 
Maps, Google Maps Street 
View, shared Photographs 
& videos) 

Municipality & urban 
specialists’ interviews, 
questionnaires, virtual city 
tours, literature reviews  

Table A. Selected methods and tools according to the three main scales of urban intervention 

2.2.1 City visits 

The seven pilot city partners of POP-MACHINA are already selecting sites for the 
POP-MACHINA makerspaces, equipping them with machines and tools, and 
implementing further plans. Each city strategy presents a set of intentions and 
challenges in relation to circular maker urban development. Our approach maps existing 
strategies for city interventions (past, present and future) in relation to the future of 
circular maker infrastructure. Each city’s urban vision, challenges, desires and needs 
were documented using a series of interviews and questionnaires sent out to pilot city 
partners in parallel with a study of POP-MACHINA deliverables D2.1 and D5.1 

https://pop-machina.eu/resources/downloads/D5.1
https://pop-machina.eu/resources/downloads/D2.1
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2.2.1.1 Questionnaires and interviews 
Two main questionnaires have been developed to identify city visions and priorities. 
The first questionnaire is more generic and was sent to key pilot city partners and 
municipalities (see Appendix 1). This questionnaire was specifically tailored for each 
city. In some cases, these questions were used as a guide for an online interview with 
city partners, while in other cases it was filled in by the city partners and sent back to 
us. The second questionnaire was sent out to the city planners of each pilot city for more 
specific inquiries relating to urban regeneration plans and city infrastructure. (see 
Appendix 2). 

These questionnaires were developed to help us better understand the context from a 
policy and top-down point of view, which is crucial to the Macro and Meso scale of 
study. The results were used to supplement the urban comparisons discussed in Section 
3 along with other research methods results. All relevant responses were collected in a 
database then processed through various forms of analyses presented in the city chapters 
(see Annexes 1-7). 

2.2.1.2 Virtual city tours 
Due to the 2020 Covid-19 travel restrictions, field visits were not possible. Field visits 
allow us to conduct research, meetings and conversations with key parties and to gather 
key material through site observations and surveys, photographic and film material, 
urban imagery data (see D2.3: 44), architectural drawings, etc. The team has developed 
an alternative virtual visit approach that allowed us to gather similar or proxy 
information and make necessary spatial observations. 

The virtual city tours approach was made possible with the use of online platforms and 
tools. Important interviews with city partners and city planners were arranged through 
Google Meet. During those meetings, spatial information was communicated and 
gathered using live Google My Maps. This tool enables several users to indicate and 
record routes, areas and geolocations as they are being discussed throughout the 
interview. Google My Maps enabled the team and the interviewees to organize this 
information in separate layers which can be made visible or invisible, thereby allowing 
for clearer communication around spatial information. This method proved to be 
successful in this setting and was easily processed through latter stages where digital 
mapping executed as KML files were easily translatable on QGIS mapping tool (see 
D2.3 for details on analysis techniques used in T3.1). 

Photographic and urban imagery information was made accessible virtually through 
contributions from city partners who shared photographs of maker sites, urban 
development projects and areas of interest. This was supplemented with images 
extracted from Google Street View wherever the team required more qualitative 
observations of the local context such as shop fronts and signage, specific buildings 
characteristics, neighbourhood character, etc.  

https://pop-machina.eu/resources/downloads/D2.3
https://pop-machina.eu/resources/downloads/D2.3
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2.2.2 Desk and archival research 

The team gathered contextual research for each city through a review of the literature. 
Some of this information has been used in the production of new map material or the 
interpretation of existing map sources and provided insight into the historical, socio-
political and cultural background of each city. Relevant historical maps and data were 
located through archival research. Policy documents made available by the city partners 
and government websites reviews were reviewed for each city.   

2.2.3 Contextual typological studies 

The research aims of this task required our team to find information about existing 
maker infrastructure and understand some of the inner mechanisms of these spaces. The 
team initially approached this by looking at some prominent case studies selected from 
the list of POP-MACHINA stakeholders. This process, alongside our findings in D2.3, 
led us to identify five distinct typologies of maker infrastructure operating at different 
scales: Reuse, Repair, Make, Fabricate, and Distribute. The use of this typological 
study method formed a common point of investigation for each pilot city. Typologies 
are used in urban studies to categorise spaces that have similar qualities such as size, 
capacity, programme, location and users (see Section 3). To take this approach further, 
our team identified five typologies within each city to test their characteristics in 
different contexts. 
 

2.2.3.1 Typologies surveys 
To identify the typologies to study, prepared surveys were sent out to the municipality 
of each pilot city to complete (see Appendix 4). This survey included a brief description 
of the typologies and asked the city to provide names and locations of ten samples for 
each typology that can be traced in their city. The team verified this sample through 
online research to see how well the examples fit within each category.  The gathered 
typology samples were geolocated and mapped using Google My Maps and QGIS, to be 
analysed in relation to other urban characteristics. This enabled the team to understand 
important relationships between different types of maker infrastructure present in the 
city and their relationship to urban characteristics such as road networks, land-use, and 
population density. The results of this comparative analysis provided valuable insights 
into suitable locations for new maker spaces and types of circular maker activities that 
could be well supported in given areas. 
 

2.2.3.2 Case studies and web-based observations 
Case study analysis is a method used to detect recurring characteristics and draw 
conclusions based on real life examples, which test underlying assumptions. The team 
selected one case study from each typology sample for each city. The users, location, 
spatial capacity, machinery, and materials were documented for each case and their 
characteristics illustrated. The documentation method of this material provides a 
consistent and comparable storyline reflective of the inner mechanisms and routines of 
present maker infrastructure. This method is particularly important as it reveals 
qualitative nuance, which may be absent in statistical data analysis. 
 

https://pop-machina.eu/resources/downloads/D2.3
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The team used a web-based observation method to extract relevant information for each 
case study. Web-based observations rely on official websites of the chosen 
organisations, online reviews, official social media accounts, and a record of community 
activities. By using examples that have existed and survived in the city, these studies 
become good indicators of what type of maker spaces can flourish within the local 
context. All relevant results have been captured in the urban analysis demonstrations of 
each city in Annexes 1-7. 
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2.2.4 Mapping techniques 

2.2.4.1 Open source-digital mapping 
For the area scale of intervention, mapping techniques were used to analyse city-
specific urban characteristics in relation to other geo-located information. QGIS 
software enabled the generation of maps (see D2.3 for details on this technique). This 
software uses plugins and external data sources which allows us to layer a variety of 
useful urban information, such as population density, road maps, demographics data, 
and land use. OpenStreetMap, an open-source mapping platform, was the primary data 
source for this part of the analysis. Using the plugin QuickOSM on QGIS, the data from 
OpenStreetMap was made traceable as layers of information. In some instances, layers 
of information were manually inserted onto maps, traced by our team from other 
verified sources such as policy documents or maps made by other research units. 

2.2.4.2 Social network mapping 
Social network mapping is a method our team used for some cities to geolocate 
connections between organisations and makers. This can be used as a form of Social 
Network Analysis technique that particularly focuses on the location and proximity of 
entities to one another and to other urban characteristics such as key road and public 
transport routes and land-use data (see D2.3 for details). This method can also be 
helpful to identify specific social and infrastructural links between entities that allow 
them to sustain their existence in the city. The links identified can be further studied to 
inform urban regeneration initiatives that can help strengthen or expand those 
connections beyond online presence.  

2.2.5 Design research & Scenario-driven Analysis 

Task 3.1 also asks for the delivery of circular urban regeneration design strategies. The 
team has developed urban proposals for each city that highlight a future direction to be 
considered by city municipalities. These proposals are in response to the results of the 
urban analysis method and the contextual diversity that has been revealed. The design 
process is used to both contextualise the shared characteristics of circular maker 
facilities and envisage diverse urban outcomes. This method is supported by scenario-
driven analysis (see D2.3 for details), which considers alternative directions for future 
circular maker development. These methods can be instrumental in delivering informed 
urban regeneration plans that utilize local assets. 

2.3 Challenges 

2.3.1 General Research Challenges 

This research is limited by certain theoretical and practical constraints (not least, the 
constraints imposed by the COVID-19 pandemic). The Annexes of this report 
demonstrate the potential outcomes of applying the urban analysis methodology. This 
was a very important step in developing and improving the methodology itself. The 
results of these studies rely heavily on interviews and discussion with the pilot city 

https://pop-machina.eu/resources/downloads/D2.3
https://pop-machina.eu/resources/downloads/D2.3
https://pop-machina.eu/resources/downloads/D2.3
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representatives, the data that was gathered through online open sources, as well as desk-
based research. However, although the methodology is robust, the limited nature of this 
type of data makes it more challenging to confirm specific propositions. 

COVID-19 travel restrictions made it impossible to conduct on-site field research and 
the research team was required to identify viable remote alternatives. This experience 
has limited the incorporation of some of the urban analysis methods and tools outlined 
in the D2.3 report. 

2.3.2 Methodological Challenges 

One of the early methodological challenges involved was deciding on definitions for a 
‘circular’ activity, a ‘maker’, and a ‘makerspace’. The urban analysis methodology 
developed in this report aims to capture the highly nuanced manifestations of makers 
infrastructure yet remain relatively generic to be applied in varying contexts. Although 
this categorical system was derived through the study of five maker typologies in the 
seven pilot cities, it runs the risk of becoming reductive of makers’ activities which 
often overlap. To tackle this problem the team has identified a verification method, 
which also highlights overlaps with other categories (see Section 3). 

Local circular activities are often not recognised as ‘circular’ or a part of the circular 
economy. This made it difficult to identify, especially via online methods, what type of 
circularity is pre-existing and successful in a city. Some cities have high levels of latent 
circularity, which can go by unnoticed. The five typology definitions use common city 
programmes to identify maker circular activities (or potential for it). A repair shop is a 
common feature of any city, for example, yet aligns with typical circular principles and 
requires maker skills and equipment. 

Data sourcing was another methodological challenge. Although it was not part of the 
task to gather data, the team performed initial analysis to test and refine the method and 
provide future users with demonstrations of the method. Given the scope of our task, the 
team used data that was openly available; given the project objectives, the team opted to 
use open-source data wherever possible. This meant that in some cases the data set was 
incomplete or not big enough to allow for comprehensive analysis. Urban data is also 
constantly growing and changing. As a result, the data gathering and verification 
preparation for this method will be a challenge to future users. 

Map scale and data representation decisions were also a methodological challenge. 
These decisions will influence what data is included and how it is interpreted. Cities 
vary dramatically in size and constitution. Although using one map scale to study all the 
cities together would have made it easier to compare the cities, this was not possible 
given the timeframe and delivery options (A4 size report) of the project. As a result, 
map scales had to be decided in terms of the typology data sample spread, with an eye 
on making the available data clear and legible in relation to this.  

https://pop-machina.eu/resources/downloads/D2.3
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3. POP-MACHINA urban analysis methodology 

The urban analysis methodology presented in this section examines four areas that 
influence urban development. These are structured according to the scales of 
intervention outlined above, with the addition of projective design proposals for each 
city. The proposals are a means to process the key findings and give direction to future 
circular urban regeneration efforts. 
 
Policy and city profiling is the first stage of the urban analysis process. Interviews and 
desk research are used to document the traditions and histories critical to collective 
urban identity, and the policy initiatives influencing future development at the strategic 
scale.  This work is used to understand local priorities and identify policy gaps. 

 
Typology analysis defines a set of existing maker typologies and identifies five typical 
case studies. These typologies are used to categorise pre-existing spaces, such as cell 
phone repair shops or ceramics studios, and to identify how each city’s unique maker 
culture may become part of a circular maker infrastructure. Each case study uses both 
building and area scale analysis through maps and façade images. 

 
Urban characteristics analysis consists of a series of mapping exercises that document 
building densities, population density, road transport, public transport, building age, 
demographics, and knowledge and skills. The five typologies are located in relation to 
these characteristics to highlight areas of association. The maps provide insight into 
both area and strategic scales of intervention.   

 
Urban development analysis is used to understand each city’s development priorities 
and relates the current and projected locations of circular maker communities to ‘urban 
regeneration’ strategies (as per Task 3.1 brief). Consideration of planned projects, their 
funding mechanisms, status, and success offers insight into how circular maker 
infrastructure could also be introduced and integrated into the city. 
 
Urban proposals are presented by our team to demonstrate the insights gained from 
using the urban analysis methodology. These are urban design strategies built upon each 
city’s chosen proposal. The three scales of intervention - the strategic scale, the 
neighbourhood scale and the building scale - are used to structure the urban proposal. 
 
The following subsections (3.2-3.6) will expand on each of the above stages that make 
up the urban analysis methodology for T3.1. 
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3.1 City profile & policy 
 
In this part of the method, the focus is on policies that relate to the local economy 
(production spaces, small businesses), urban development priorities, and sustainability 
agendas. The aim is to capture how and why the city has grown and use this to inform 
speculations and design decisions for circular maker infrastructure. 
 
This section of the methodology operates at the strategic scale and involves: 
  

1. a profile outlining the city’s development history and relevant social dynamics 
2. a policy review, or a study of top-down strategies and plans at the four scales 
3. a policy map, outlining how current policy and planning might affect the 

introduction of circular maker culture in the city 
  
This material is obtained through interviews with city municipalities involved in current 
urban development priorities, and desk research of policy documents.   
 

Figure 3.  Diagram illustrating the Urban analysis methodology approach 
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The city profile stage can be used by analysts who are unfamiliar with the city as a way 
to uncover relevant background information, which can then be used as a guide for the 
interpretation of studies and data to follow. 
 
The policy review uses desk research to identify strengths and gaps in local strategic 
policy and planning documents and to determine if and how each city, region or central 
government is implementing a circular economy agenda. In some cases, policy support 
is not explicitly ‘circular’. So, a further review of secondary evidence of the support of 
circular principles at the local level is also critical. For this method, documents should 
be studied at four scales:  
 

1. EU policy and targets 
2. Central government or national initiatives, such as ‘zero-waste’ projects  
3. Regional authority objectives, related to infrastructure, education, and waste 

management 
4. The city municipality network, which is often working with a variety of 

governmental and non-governmental entities, including direct links to the EU 
 
The review gives the analyst an understanding of a city’s strengths, areas of potential 
circular development, and opportunities to find productive links between existing policy 
initiatives that share a common purpose, such as ‘smart city’ agendas or established 
informal sectors, which circular maker policies can build on. 

Figure 4. Illustrations capturing circular or similar policies at various scales for the seven pilot cities 
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A policy map geolocates initiatives with spatial implications. The map can include new 
‘green’ developments, such as water remediation projects; new infrastructure, such as 
plans for new metro lines and stations; and areas of opportunity or tension for the 
project, such as the shopping districts, tourist centres, or informal sector clusters. These 
are identified through city profiling and the policy review. 

3.2 Typology analysis 
 
Our research team has identified five maker typologies, to support city-scale urban 
analysis: Reuse, Repair, Craft, Fabricate and Distribute. These five typologies, defined 
in more detail below, are derived from a study of the local circular production cycle and 
existing city programmes and are key spaces for city-based manufacture. In each city, 
one of each typology is chosen as a representative case study. 

3.2.1 Maker typology definition 
 
In architecture and urban design, a ‘typology’ is used to classify spaces or buildings that 
share the same spatial and urban characteristics. For this method, our team examined 
maker spaces that act as nodes in the city’s production cycle. Different maker activities 
require different machinery, environmental conditions, skill sets and levels of 
accessibility. For example, Distribute spaces such as waste collection sites mostly 
operate from large warehouses or open lots, and can be defined as extra-large 
typologies; by comparison, Reuse and Repair typologies, such as charity shops or tailor 
shops, generally operate from small business premises, close to a target audience. The 
exceptions to these norms are important to highlight, for example: Istanbul’s Distribute 
typology samples operate from small, ground floor premises and are integrated in the 
city’s fabric. 

Figure 5. Policy mapping for Santander (left) and Thessaloniki (right) 

(See more on this in Annex 5 and Annex 6) 
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The POP-MACHINA brief (T3.1) asks for insights into both the urban integration as 
well as spatial remodelling. Production spaces in the cities of Leuven and Istanbul 
provided the initial testing grounds for refining the five maker typology definitions. The 
definitions were formulated using a series of categories: type of activity, scale, 
equipment, urban form and people.  
 
The following five typologies were used as the basis for urban analysis: 

 
Reuse spaces are the smallest or most flexible of the typologies. Second-hand, used 
furniture, thrift and charity stores are well established in cities today, often located in 
publicly accessible, central areas. There are no specific skills required to work in this 
kind of place, as it is focused on trading and marketing. Typically, items that have been 
donated to the store will be sorted and repaired if necessary. 
 
Repair programmes are public services, open to all. They are easily replicable, often 
occupying small and flexible spaces in the city. Repair programmes are approachable, 
human friendly places. They are distributed throughout the city, rather in one or two 
main sites. Their services are made locally available within walking distance. Repair 
cafes are accessible social spaces that accommodate unspecialised participation. They 
provide tools libraries and online platforms for skills and knowledge exchange. 

 
Craft spaces host recognised forms of production such as woodwork, metalwork, 
fabrics, jewellery, etc. Crafts making is often artisanal, handmade or DIY. These crafts 
workshops provide a tools library and enable specialised skills exchange within the 
local district. 
 
Fabricate spaces are prototyping workshops where experimental making and testing 
take place using specifically digital fabrication. These spaces include specialised tool 
libraries, machines, and machine-aided design tools. They are open-source spaces with 
specialised skills exchange platforms. Often experts are involved in this kind of 
experimentation and fabrication, so these spaces tend to be linked to educational 
institutions. Design or engineering courses will have a dedicated space with FabLab 
machinery such as CNC machines, laser-cutters, and such. 
 
Distribute spaces are larger collection-and-sorting facilities. They operate at the 
municipal level or work alongside local governmental institutions to provide a public 
service. The site is often located close to relevant industrial zones but is still accessible 
to the city via motorway and primary road. This infrastructure enables materials of 
various scales to be collected, sorted, and stored to be redistributed. 

3.2.2 Typology case studies 

A case study is used to capture the qualitative characteristics of each space not available 
through the mapping exercises in the following section. The case studies deepen an 
understanding of the production context of a city and can provide effective models for 
other cities.  
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The case study investigation documented the following characteristics: 
 

1. Primary activity (reuse, repair, craft, fabrication, distribution)3 
2. Scale of facilities 
3. Interior space, or spatial requirements  
4. Location, or city-wide access 
5. Area, or land use and urban grain  
6. Urban form, or street access (market, shop front, etc.) 
7. Machines and tools 
8. Materials  
9. People (expertise or target user) 

  
The building scale is captured through Materials, People, Machines & Tools, Interior 
Space, and Urban Form sections, while the area and strategic scale are captured through 
the Area, Location, Scale and Overview sections. 
 
The Overview provides an opportunity to discover the type of organisation and ethos of 
the representative case study, and their role as nodes in the production cycles of their 
cities. For example, the Reuse case study in Santander, Koopera Store, is supported by a 
charitable Catholic organisation, Caritas. This example highlights a cultural relationship 
between charity organisations and reuse activity in that context. 
 
The Materials input provides information on materials or products passing through the 
space and can inform decisions on how to link typologies with other bodies in the city. 
This section specifies either the material or the types of objects that the makerspace 
handles. 
 
The People input identifies the labour and skill flows through the makerspace, requisite 
expertise, and the target users and the types of public that access the services of the case 
study. For example, the Neighbourhood Seamstress (Repair case study) in Thessaloniki 
serves the local population by offering specialised tailoring services, performed by 
Georgia, a skilled seamstress. 
 
The Machines & Tools input investigates the types of processes used to alter or 
produce material in the space. This allows us to identify the size, mobility, and spatial 
requirements (e.g., ventilation) of machinery being used. This is an indicator of the 
scale of the operation. For example, the machinery in all the Fabricate case studies 
(except for FabLab Istanbul) is immobile, of substantial volume and requires a 
controlled workshop environment. 
 
The Interior Space input investigates the spatial requirements, as dictated by the 
demands of machinery, such as volume, quality of light, but also those required to host 
specific activities, such as use of computers or large tables for collaborative work. For 
example, Thessaloniki’s Fabricate case study, the Robotix Lab, comprises a series of 
themed spaces, each designed to host a diversity of activities such as interactive making 
competitions or lectures. 
 

 
3 While some spaces in a city might have more than one of the activities, the primary activity is used to categorise the space or 

initiative. 
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Figure 6. Examples of drawings of typology case studies, capturing the rich variety of different production 
spaces 

Clockwise from top left: People, Machines & Tools, Materials, Interior Space.  
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The Location input uses a 1:70,000 map, highlighting the location of the case study 
within the city. It documents the case study’s urban characteristics, such as the degree of 
accessibility via transport networks. This gives an indication of levels footfall and 
connection to other local typologies. For example, most Distribute typology case studies 
(except for Istanbul’s case study) are located within proximity to regionally connected 
roads (motorway or primary road networks). 
 
The Area input uses a 1:10,000 map, locating the case study within its local urban area. 
The location and scale are studied alongside land-use data, which detail the character 
and environment of the neighbourhood. This is a good indicator of footfall and 
centrality as residential or industrial uses are less publicly oriented or central than 
commercial areas. This map exposes potential dependencies between the case study and 
other urban programmes. For example, Fabricate FabLab case studies are 
predominantly located in or adjacent to educational institutions, indicating their tight 
relationship to them. 
 
The Urban Form input investigates the public interface, and how the case study relates 
to the street. Spatial needs, such as building scale, accessibility, public appeal, or open 
space are also considered in this part of the study. Notably, the traditional Turkish craft 
workshop from the Ottoman era, the Han building, defined a unique and close 
relationship between craftsperson and street. The Istanbul Craft case study, Gumus 
Isciler Silver Workshop, is situated in a Han workshop and maintains this relationship 
with the public realm. 
 
 
The following section (3.4) will explain how typologies can be used in mapping 
analysis, to generate insights on how the typologies operate in each city. 

Figure 7. Examples of maps and images capturing the urban integration of typology case studies 

From left: Location, Area, Urban Form of Istanbul’s Fabricate typology case study (see Annex 2) 
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3.3 Urban characteristics analysis 
 
This stage of the methodology maps selected city-specific characteristics in relation to 
the location of typologies. These studies enable insights into how each of the five 
typologies is embedded in their context.   
  
The maps are studied in parallel, e.g., the structure of the roads in a city might be 
explained by the land use patterns and population changes over time. Urban planning 
and design objectives assist pattern recognition amongst the different data sets and maps 
and produce relevant insights. For example: How public should this space be in this 
city? How large should this space be? or How well connected should this space be to 
the road network? 
 

3.3.1 Using typologies in mapping analysis 
 
Approximately ten samples of each typology were selected and mapped in each city in 
order to identify patterns of interaction. The pilot city demonstrations use a consistent 
number of typology samples, but sample sizes for future study will generally depend on 
the scale of the city and the objectives of the research project. 
  
Data collection for the typology sample sets was done through a survey and verification 
process. Surveys and desk research offer two good techniques to gather data. Surveys 
were completed by city municipalities for the POP-MACHINA demonstrations (see 
Appendix 4). Our team then verified the data to check the samples fit into the typology 
categories and added more samples when necessary.  
  
The addition of typology samples used an online keyword-search method (Google). The 
keywords included: ‘repair’, ‘repairs’, ‘repair shop’, ‘tailor’, etc. After verifying the 
results, the samples were pinned to a shared map on Google My Maps. This type of 
desk research results in large datasets of typologies but rarely captures all possible 
relevant maker samples in a city. Rather, it favours more established or formalised 
activities that have online presence; conducting surveys is a complimentary gathering 
tool in this case. 
 
Making this data legible at the city scale, alongside the other urban data, is important 
and influences the way the typology clusters are interpreted and analysed. The legibility 
is influenced by two aspects: the samples chosen as representative, and the chosen scale 
of the maps. Reducing the number of samples in each set should be done in proportion 
to the original dataset and in keeping with the distribution of the larger sample of 
typologies. For example, in Istanbul, the Beyoglu area has a large cluster of Reuse 
typologies, while the Bomonti area has only a small number; the reduced dataset of 
Reuse typologies samples in the demonstration chapter now shows just one instance of 
the Bomonti area and five instances in the central Beyoglu area. Once the ten samples 
are chosen in a way that is true to the original dataset, an appropriate map scale can be 
decided by making sure to fit both municipal boundaries and typology samples into the 
extents.   
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This exercise reveals spatial relationships between typologies. For example (see Figure 
7), the Distribute samples in Venlo are clustered in the northwest of the city, aligning 
with the urban characteristics of the area: proximity to primary roads and availability of 
open, industrial land. Leuven has a distinct cluster of Repair spaces along a commercial 
axis in the city centre, but Distribute spaces are dispersed in peripheral areas. A cluster 
of Reuse vintage shops in the central Beyoglu area in Istanbul indicates that the types of 
Reuse shops rely on footfall and benefit from tourist activity; while in Kaunas, Reuse 
samples are found scattered on the periphery of the city as well as in the social centre, 
the Old Town, indicating these Reuse spaces have flexible operation to their city. 
 

 

Figure 8. Examples of mapping exercises that illustrate identification of clustering and patterns amongst 
the typology categories 

Clockwise from top left: Distributor cluster in Venlo, Reuse cluster in Istanbul, Reuse trends in Kaunas, 
Repair trends in Leuven.  
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3.3.2 Urban structure 

Land use data reveals the socio-economic context of each city and when studied in 
relation to maker typology locations, alongside road structures and urban density it 
demonstrates each typology’s relationship to public use and urban form. This is often 
defined by uses in residential, commercial, industrial, educational, or green zones, or the 
forms found on high streets, institutional campuses, or port areas. 
 
The urban structure of the city can be compared with the centrality of its social and 
economic activity. Some smaller or historic cities such as Leuven have a centralised 
urban structure, with a commercial and social city centre surrounded by domestic or 
industrial neighbourhoods. Larger cities such as Istanbul have a polycentric or 
decentralised urban structure, with multiple centres throughout the city. Interviews with 
residents provide insight into these characteristics. A review of urban planning 
strategies over the past few decades will also help verify how city growth is being 
managed. For example, in Leuven, recent urban development plans have prohibited city 
growth into the surrounding green areas, promoting density over decentralisation; 
meanwhile, in Istanbul, decentralisation was actively promoted through an urban 
development strategy (suburban or outward growth) to accommodate high levels of 
migration into the city. The collaborative aims of many of the circular maker typologies 
suggests that a decentralised urban form (i.e., not centrally organised) will work well for 
urban maker communities, but this must be understood in relation to existing points of 
attraction and gathering in the city. 
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Figure 9. Map showing Istanbul’s land use and urban structure  

Urban characteristics analysis map made to study the urban structure of Istanbul including land use data and 
road networks. Istanbul's typology samples are spread throughout the large and dense city, which 
suggests a polycentric structure: the historic centre is no longer the commercial centre of the city, which 
runs along a main road through affluent neighbourhoods in the north; the industrial nodes that feature 
throughout the first and second rings of the city have been allowed to grow into the surrounding green 
space over the past few decades. 
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Figure 10. Map showing Leuven’s land use and urban structure  

Urban characteristics analysis map made to study the urban structure of Leuven with land use data and the 
road network. Leuven is a small, university city and urban expansion has been restricted so that it does 
not develop the surrounding green space. The city has a clear centre, with typology samples clustering 
inside the old ring road. 
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3.3.3 Accessibility  
 
Accessibility analysis studies mobility, connectivity, how people move around a city, 
and how goods are transported. This method distinguishes between road transport and 
public transport, and the data was sourced from open-source platforms (e.g., Open 
Street Map). The distinction is important as cities such as Santander have prominent 
car-use and streets play a major part in connectivity; meanwhile, other cities such as 
Piraeus prioritise public transport and use this as a basis for future urban developments. 
  
The primary aim of this part of the analysis is to understand how each of the typologies 
is embedded in the city’s transport networks, how people access the typology spaces, 
how goods are brought to and from them. For example, most Distribute spaces tend to 
be in proximity to motorways due to their scale and use of large vehicles to move 
materials. Access maps can also be studied alongside Urban Structure or Knowledge & 
Skills maps to gain a macro understanding of labour and/or skills flows, and 
engagement with nearby cities and regional hinterlands. For instance, the 
interdependency of Piraeus and Athens will influence the introduction of new maker 
typologies in Piraeus. 
 
These maps may be used in combination with a social network analysis to study how 
accessibility options differ when typologies are working together. For example, in 
Leuven there are social networks amongst some typology samples, like Ecowerf and the 
new maker space site in the Vaart. How do these social links manifest and are they 
influenced by connectivity in any way?4 

  
Road Transport maps illustrate all the roads in a city. The roads are categorised 
according to their size and reach: motorways, primary roads, secondary roads, tertiary 
roads, and domestic roads. Motorways tend to serve the region, while tertiary and 
domestic road networks are the small, side roads within neighbourhoods. The typology 
distribution on these maps explains the difference between typologies that are found on 
main roads or arteries of the city, and therefore have high accessibility for cars, versus 
the typologies that are found on the tertiary or domestic roads, and therefore have target 
accessibility to the surrounding neighbourhood.  
  
Public Transport maps describe the public, or publicly owned, infrastructure for local 
and regional mobility. These maps document local train lines and stations, the network 
of bus routes, tram lines, cycle routes, or metro lines and stations. In some European 
cities such as Venlo, rail and waterway infrastructure are used for goods transit rather 
than public use.  
 
 
 

 
4 The size of a city and the local dependence on private car use will influence this study. For example, a small city like Leuven may not 

expose any explicit links between the social networks and transport networks of typologies. 
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Figure 11. Map showing public transport networks in Santander with inset showing public transport 
networks in the city centre  

 This map describes how the public infrastructure (rail, sea routes, etc.) connects the city regionally and 
globally, rather than internally.  
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Figure 12. Map showing public transport networks in Istanbul  

A map made for an urban characteristics’ analysis of Istanbul, showing public transport networks 
throughout the city. In comparison to Santander, Istanbul is a large polycentric city with various transport 
modes connecting the centre and residential or industrial neighbourhoods, despite the major dependence 
on private car use. 
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3.3.4 Population density 

Population and residential concentrations affect the operation of each typology. 
Understanding this relationship enables the analyst to speculate as to how the same 
typology manifests in different settings. For instance, in Piraeus Distribute spaces are 
found on the outskirts within the greater region, while in Istanbul they are more central, 
adhering to the polycentric nature of the city and more even distribution of industrial 
hubs. This analysis allows municipalities, planners, and designers to consider the 
supporting population characteristics when locating new circular maker spaces in their 
city. 

Figure 13.          Areas studies of the Distribute case studies in Piraeus (top) and Istanbul (bottom) 

 Clockwise from top left: Piraeus distributor Location map (connectivity), Piraeus distributor Area map 
(land use), Istanbul distributor Location map (connectivity), Istanbul distributor Area map (land use).    
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Figure 14. Map showing the population density of Istanbul (1000 people per sqkm) 

City expansion in Istanbul happened quickly as rural migration increased over the past few decades. The 
growth of the city occurred through outward expansion, where city planning has supported a decentralised 
urban growth into the green spaces beyond; the city is no longer organised around the old historic centre and 
residential neighbourhoods in the second and third ring of the city have some of the highest density in the 
city. Despite this, typology samples are still seen to cluster in the historic centre. 
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Figure 15. Map showing the population density of Piraeus and surrounds (1000 people / sqkm) with an 
inlet showing the Piraeus city centre 

The population density map for Piraeus reflects the proximity and connection between Athens and Piraeus 
and highlights the suburban development around and between the two centres. The data for this map 
shows density patterns for very large areas (i.e. the whole of Piraeus as one percentage), and the team 
identified this as a hindrance because there is a high number of typology samples in the Piraeus area, 
which could benefit from more nuanced density data. 
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3.3.5 Building age  

Building age maps describe how historic growth has influenced the structure of the city. 
In cases like Venlo where specific building age data rather than area-based percentages 
is available, this method supports insights into which typologies are located in older 
buildings as well as older neighbourhoods. In Thessaloniki the Fabricate typology is 
often hosted by universities in older campus buildings; in Venlo, the Fabricate typology 
is found in newer industrial areas which have been maintained due to the persisting 
industry in the area. 

Figure 16. Map showing buildings built in Thessaloniki before 1946 (%)  

This map highlights areas with higher percentages of old built fabric in Thessaloniki. The map shows 
data area (percentage) rather than by building. There is no obvious pattern between typology 
distributions and building age with this data spread, but it can be noted that the Fabricate spaces in 
Thessaloniki are often found on higher learning campuses, which are older and more established in 
the city fabric.  
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Figure 17. Map showing the construction date of buildings in Venlo, inset showing the city centre  

A map showing date of construction for each building in Venlo. The neighbourhoods north of the centre, 
which are the industrial neighbourhoods, have a higher number of recently built urban fabric. 



 

 
44 

3.3.6 Demographics 

Demographics mapping provides information based on data such as income level, age, 
race, education level, migrant status, and employment status.5 The use of this data can 
reveal macro urban trends such as changes in land value, skills and labour flows, and 
gentrification patterns. It can also highlight discrepancies in infrastructural provisions. 
Set in relation to the location of maker typologies, these maps can reveal how activities 
are supported by different population groups. 
 

 
5 When working with communities and making urban development suggestions that concern particular communities, high levels of 

engagement with the community itself is essential; it is unethical to speak on behalf of a community, make assumptions about the 
wellbeing or desires of a community, or provide recommendations for the social development of a community based on a 
mapping exercise like this. In that sense, this mapping exercise cannot be used to make claims about ‘lower income people’ or 
‘old people’ or ‘well educated people’ without additional ethnographic and qualitative research. But it is still important to regard 
the relationships between demographic groups and the urban structure of the city, and this can offer starting points for further 
research.  

 

Figure 18. Map showing percentage of population receiving pension, benefit, grant or state support in 
Kaunas.  

The demographics map for Kaunas illustrates areas according to the spectrum of residents on state 
support. This map describes how the residential neighbourhood to the left of the commercial centre, 
across the river, has the highest percentage of residents requiring state support; the relative lack of 
connectivity to this area and historical development of the city have influenced this trend. 
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Figure 19. Map showing proportion of households in the lowest income quintile *(%) in Venlo  

A demographics map for Venlo, which illustrates a spectrum of the percentage of households in the lowest 
income quintile. This city depicts precisely the opposite trend to Kaunas, where the central commercial 
and historic areas have higher percentage of lower income households than the peripheral neighbourhoods. 
Based on this data, Venlo's position as a prominent logistics hub may have resulted in land values rising 
around the industrial areas and outskirts where logistics infrastructure is being built; or that the city in 
general has a high number of low-income households, which concentrate in the central parts of the city. 
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3.3.7 Skills & knowledge 

Local skills clusters are as important to a circular economy as material flows. The 
mapping of these clusters forms part of the Industrial Ecology methodology studied in 
D2.3. Industry Relatedness (IR) emphasises the importance of proximity amongst local 
production industries, as they evolve and grow through shared ‘supply chains, labour 
flows and skills’ (D2.3, p.47). In light of this, the integration of new production 
infrastructure should be informed by pre-existing labour flows and skills in the area. 
 
Skills maps in the pilot city demonstrations use vocational skills data from open-source 
platforms (e.g., OpenStreetMap), acknowledging that these platforms can be updated 
regularly, and this data can be supplemented using surveys or web-scraping techniques. 
Some research projects have already been conducted to build skills databases. Crafted 
in Istanbul provided a good resource for traditional crafts in the city mapping a 
selection of local crafts spaces, sharing photographs of the interiors and goods, and 
including excerpts of conversations with the crafts people. A survey like this can be 
replicated to give visibility to existing manufacturing communities. 
  
Our team added the locations of skills training and knowledge spaces, to the vocational 
data.  These include facilities such as civic centres, training facilities, museums, and the 
learning infrastructures present in university cities. This data details each city’s 
knowledge, training and skills network. Because the data is geolocated, the vocational 
skills clusters can be analysed using the other map data, relating skills to the historic 
centre (building age), to residential areas (land use), to populated density (population), 
or income distribution (demographics). 
 
Skills development is facilitated by different organisations and communities in the city. 
The Santander municipality promotes skills training and community cohesion through 
the ‘civic centres’ that are spread throughout the city and will become home to their 
chosen POP-MACHINA maker space. In Kaunas, there is a prominent start-up culture 
supported by a home-grown network, the presence of the local university and some 
government incentives (e.g., the Lithuanian Start-Up Visa). These bridge between 
centralized and local initiatives and their strategies can inform one another. 

https://pop-machina.eu/resources/downloads/D2.3
https://pop-machina.eu/resources/downloads/D2.3
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 Figure 20. Map showing skills & knowledge data for Santander with inset showing the city centre  

This map shows a skills and knowledge distribution in Santander. The data used was open-source data 
alongside our own plotting of educational facilities (from online searches). The wide reach of the civic 
centres and ICT spots is illustrated, while educational centres tend to cluster in and around the central, 
more dense area. 
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Figure 21. Map showing skills & knowledge data for Kaunas 

Vocational skills data or Kaunas will need to be gathered to supplement this skills and knowledge map. 
There is a high number of museums in Kaunas, and the new Science Museum in particular is directly 
affiliated with circular economy awareness projects. Our research in Kaunas also found that start-up 
culture is growing and being well-supported in the city and Lithuania more generally (e.g. the Start-Up 
Visa program). The connection of circular making to entrepreneurial activity makes this a highly relevant 
skill network to map.  
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3.3.8 Material Flows Analysis & outsourcing analysis 

Resource Analysis studies knowledge of and access to local materials and labour flows. 
This analysis was outsourced to IAAC (see Annex 8) in our pilot city demonstrations 
due to the complex and technical nature of material flows in a city. The main aim of this 
analysis is to create a model for location-based resource analysis in the city to 
understand the origin of waste flows, their generators, and a general estimation of the 
amount of waste present. OpenStreetMap is used as a resource for base maps and to 
collect geographical information of different activities around each pilot city. A 
literature review is also carried out to inform a matrix for waste generation ratios. The 
maps, as output of the analysis, make most studies user-friendly to city municipalities, 
planners and designers, but outsourcing analysis and engaging others’ expertise may be 
necessary in some cases to obtain more refined results.  

Our team provided IAAC with the structure of our urban analysis methodology. The 
team also shared information from interviews with the pilot city municipalities about 
the material streams of interest for each city. For example, Thessaloniki has a stated 
interest in old furniture circulation (timber) as there are large old furniture warehouses 
around the city outskirts; Piraeus has an interest in plastic waste streams, due to the 
prevalence of marine plastic and a high number of travellers moving through on a daily 
basis.  

3.4 Urban development 

For T3.1, the current urban development projects are included in the urban analysis for 
each city. These projects provide valuable insight into how the city can align circularity 
or making with their existing development priorities. The pilot city chapters (Annexes 
1-7) help to demonstrate the relevance of existing urban development plans to projects 
for new circular maker infrastructure, and their integration into existing sustainability 
agendas or local area upgrades. The sites identified in the urban development plans can 
then be mapped against urban and typology characteristics to test the suitability of 
different forms of makers space in specific sites. 

3.5 Urban proposal & recommendations  
 
Our team presented urban proposals in addition to a written conclusion of findings (see 
Annexes 1-7). These are built upon each city’s chosen proposal, to demonstrate the 
insights gained from using the urban analysis methodology. The three scales of 
intervention - the strategic scale, the neighbourhood scale and the building scale - were 
used to structure the urban proposal. 

3.5.1 Strategic intervention 

A strategic intervention examines the implications of changes to policy initiatives or 
long-term development strategies for the city as a whole. The strategic scale proposals 
focus on high-potential resource flows in each city. 
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Waste flows are typically managed by municipalities or operate as a public service. The 
Thessaloniki proposal envisions a waste collection system parallel to the city’s, that 
redirects uncollected furniture to the proposal site where it is either reconditioned or 
upcycled by the Repair, Craft and Fabricate typologies installed on site. This addresses 
existing inefficiencies such as extensive travel distances of bulky waste. The Piraeus 
proposal suggests capturing two waste streams, that of the Reuse Case Study (the 
Piraeus Sunday Market), as well as of the plastic waste generated by the Piraeus port. 
  
The Piraeus Craft Case Study, Plastikourgeio, offers a model for a localised, separate 
waste stream. This initiative collects plastic waste from containers and turn it into 
plastic thread on site. Similarly, Istanbul’s and Thessaloniki’s Distribute Case Studies, 
Cavuslar Hurdacilik and Aeiferos Metal Processing, are privately owned companies that 
use metal waste streams independently of the municipality’s waste management 
strategies. Finally, the Venlo Distribute Case Study, Collin Recycling, links companies 
that can make use of each other’s waste. These examples suggest that intervention of the 
market into managing waste streams can improve efficiency of material flows and ease 
pressure on public waste management services. 
  
Interventions at the strategic scale also involve labour flows. Maker spaces are 
important nodes in labour and skill flows, they are sites of informal education that 
compliment more structured institutions. All Fabricate case studies across the cities 
emphasise skill sharing and learning; Craft case studies in Istanbul rely on skill sharing 
with other craftspeople; Craft case studies in Leuven, Thessaloniki and Venlo 
encourage members of the public to join and learn from them. This form of strategic 
intervention can also be used to improve circularity. For example, the Piraeus proposal 
suggests consideration of the Papastratio neighbourhood, an area of high 
unemployment.   

Figure 22. Diagram illustrating the Thessaloniki proposed waste flow redirection strategy 

The Thessaloniki proposal envisions a waste collection system parallel to the city’s, that redirects 
uncollected furniture to the proposal site where it is either reconditioned or upcycled by the Repair, 
Craft and Fabricate typologies installed on site. 
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Figure 23. Diagram illustrating the Piraeus proposed waste flow redirection strategy 

The Piraeus proposal suggests capturing two waste streams, that of the Reuse Case Study (the Piraeus 
Sunday Market), as well as of the plastic waste generated by the Piraeus port and local businesses. It is 
also informed by the Plastikourgeio model for a localised, separate waste stream, an initiative that 
collects plastic waste produced by their partner network and turn it into plastic thread on site. 
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3.5.2 Area intervention 

An area intervention exists at the scale of a neighbourhood, community or urban 
network. 
  
These proposals work from the urban characteristics of designated POP-MACHINA 
sites, and review existing municipality proposals in light of typology and macro urban 
analyses. This reveals the immediate potential of the site and identifies the maker 
typologies best suited to it. 
  
For example, Kaunas’s chosen option of a maker site on the KTU campus was faced 
with the challenge of isolation from the city and the lack of public footfall. As a result, 
the proposed makerspace typology would be unable to connect to the public, which it 
needs to sell products. Meanwhile, our research in Kaunas revealed high levels of 
vacancy in the old city centre, and that the vacant buildings provide an opportunity for 
satellite sites across the city. Business can be established on a temporary basis, using 
this interim phase of vacancy-filling to create new material flows around the city. 
  
The proposed POP-MACHINA site in Santander is unable to house a Distribute 
typology, but the need for a more central Distribute space was identified for Santander 
in order to take advantage of the plastic and electronics waste streams. Our analysis of 
the chosen Plaza de Mejico site revealed the potential for a Distribute node on the site 
of the Railway Development plan, located between the POP-MACHINA site and the 
port. If successfully integrated into the municipality’s Railway Development, it will act 
as an important plastic material flow node to allow the port’s main waste stream to filter 
into the city and be locally recirculated. 
 
In Thessaloniki, analysis of the area surrounding the start-up incubator OK!Thess, 
chosen by the municipality, revealed its adjacency to the Allatini Mills, a large, disused, 
industrial building surrounded by open space. The municipality’s Zone D Waterfront 
Development plan envisages the transformation of the mill building into a cultural 
venue such as a museum. However, these proposals will be slow to materialise. In the 
meantime, our strategy proposes that the municipality allow OK!Thess to use the open 
space. The proposal activates the existing large-scale structures on and around the site, 
proposing a semi-open market space to support small, independent initiatives. This is 
intended to provide low entry barriers for new traders and craftspeople, and a 
consolidated hub in the city. If successful, this setup could become integral to the Zone 
D Development and become permanent in future. This proposal brings together both 
‘meanwhile use’ and integration into urban development plans. 
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Figure 24. Diagram illustrating the Kaunas proposed area scale intervention strategy, with inset showing 
the existing vacancy in City Centre 

Kaunas’s chosen option of a maker site on the KTU campus was faced with the challenge of isolation from 
the city and the lack public footfall. As a result, the proposed makerspace typology would be unable to 
connect to the public, which it needs to sell products. Meanwhile, our research in Kaunas revealed high 
levels of vacancy in the old city centre, and that the vacant buildings provide an opportunity for satellite 
sites across the city. Business can be established on a temporary basis, using this interim phase of 
vacancy-filling to create new material flows around the city. 
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Figure 25. Diagram illustrating the Santander proposed area intervention strategy with highlighted 
proposed Distribute node 

The POP-MACHINA site in Santander is unable to house a Distribute typology, but the need for a more 
central Distribute was identified for Santander in order to take advantage of the plastic and electronics 
waste streams. Our analysis revealed the potential for a Distribute node on the site of the Railway 
Development plan, located between the POP-MACHINA site and the port. If successfully integrated into 
the municipality’s Railway Development, it will act as an important plastic material flow node to allow 
the port’s main waste stream to filter into the city and be locally recirculated. 
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3.5.3 Building Intervention 

A building intervention exists at the scale of building detail and human use. There is a 
focus on the architecture and this scale is studied through the method of typological 
analysis. 
 
At the building level, the proposals consider spatial needs of the programme, such as the 
volume, storage, or ventilation, which are related to the types of machines and activity 
happening in the space. The building scale also concerns street level access and public 
engagement, like the front-of-house or shop-front details, and whether it is on the 
ground floor or not; this relates to the target users. How the typologies fit into the 
immediate environment of the site and how they connect to other typologies in 
proximity is also a concern at the building scale. In some cities, more radical proposals 
were necessary in order to establish the circular maker dynamic; but in other cities, 
circular-maker spaces have already come to exist, and the work of the proposal was 
merely to recognise and illustrate this. 
   
There are more noticeable similarities amongst the seven cities at the building scale and 
thus the building-scale proposals from one city can easily inform proposals in another 
city, i.e., they can be used as models. 
  
Hybridity at the building-level emerged as one key pattern and is noticeable in the 
overlaps or proximity between typologies. One of the most common Hybrid models is 
that of Repair and Craft seen in the case studies of Repair Neighbourhood Seamstress 
in Thessaloniki and the Terzi Mustafa in Istanbul (see city Annexes 1-7). Both cases are 
tailor shops that perform clothing repairs as well as craft new clothes according to 
original designs. 
  
A hybrid of Fabricate and Distribute is clear in the Piraeus Case Study, Plastikourgeio. 
This facility uses machines to transform plastic waste into new thread, which local 
crafts people turn into bags, rugs, or other artisanal products. The facility is very 
efficient in turning waste into raw material, which is then made accessible to makers. 
Whilst it encourages traditional crafting methods and production in the city, the space 
itself operates as a Fabricate and Distribute centre and a shop. The Piraeus proposal 
revolved around identifying and recognising the success of this model and providing 
options for how it can be reproduced around the city. The hybrid model then inspired 
the POP-MACHINA proposal in Kaunas, where there is an emphasis on high-tech 
production and a (subdued) Reuse and Repair culture, but little middle ground of small-
scale manufacture or creative making. The Fabricate-Distribute model provides one 
way of connecting small-scale making to redistributed materials in a relatively dispersed 
city. 
  
In Santander, there was no clear circular-maker facilities, but the chosen POP-
MACHINA site was to be in one of the many local Civic Centres. The network of Civic 
Centres provided ample resources for instigating circular maker activity in the city; they 
are central, well-used and popular, already engaged in teaching and learning, and have 
ample space that is subsidised by the municipality. The proposal aimed to tap into the 
established social network and central locations of the Centres, and would need to 
remain adaptable for the space to continue to be used for the other purposes of the Civic 
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Centres—dance classes, language classes, social events, and more. The proposal 
developed as a piece of furniture, or a ‘toolkit’, which could be used to transform rooms 
in the Civic Centres for making purposes. While this is not a permanent or fixed 
intervention it will allow for current spaces to be adapted temporarily and with ease. 
This proposal informed a Toolkit model, which was used to recognise and develop 
similar potential in other cities. 
  
For example, the Craft case study in Thessaloniki, Koumpi Café & Crafts, transforms 
one area of its café space into a making space simply by having a large storage unit for 
tools and materials in the room. Similarly, the Repair case study in Venlo, KanDoen, 
uses the hallway of the local school for its fortnightly services by having a few storage 
cupboards for tools reserved in the space. These are recognised as forms of the Toolkit 
model for a building-scale proposal. 

Figure 26. Diagram illustrating the Piraeus proposed material flow strategy and the Hybrid model 

Although the three main strategies proposed above can operate independently, their proximity to each 
other on the POP site means there is potential for sharing spaces as well as resources and enhance their 
operations. As Hybrid 1 the FabLab can manage the waste to material technology in collaboration with 
the Distribute, the site can also provide a base for skill-sharing for outsourced craftsmen, which can in 
their turn share tools, space, skills and resources with aspiring repair specialists in domains such as 
carpentry, electronics, shoe, cycle, toys repair etc. and form Hybrid 2. 
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 Figure 27. Diagram illustrating the Santander proposed material flow strategy and the Hybrid model 

 The proposal uses the Railway Development Zone to establish a Hybrid 1 Distribute + Fabricate typology 
that can collect the waste material and process it into raw material for Hybrid 2 of traditional + 
technological Craft typologies on the POP site. Both the port and the sea itself are sources of plastic that 
Hybrid 1 captures and locally transforms into material for Hybrid 2 to turn into objects to be sold. The 
local networks already established through the Civic Centres power the POP site where a cross 
pollination of traditional and technical crafts develop; here through skill sharing the network develops 
and diversifies. This unique combination invites innovation which is encouraged through startup grants. 
The upcycled products can then be sold through a weekly market in the Plaza Mejico and by 
redistributing to secondhand shops in town. 
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4. Conclusion 

The research aims set out in the Introduction of this report are to provide a research 
methodology that can function as a universal method to inform practical implementation 
and support a contextual response, for the POP-MACHINA project and beyond. D3.1’s 
urban analysis methodology has accomplished these aims by 1) responding to and 
illustrating the highly diverse urban forms found in city-based and circular production 
and 2) demonstrating how spaces in different cities can be identified for circular maker 
activities. 
 
D3.1 research findings can be explained in terms of the form and application of the 
analysis methodology. 

4.1 Findings on the methodology’s form 

The report presents a rigorous methodology that reveals how successful circular maker 
spaces are integrated into a wider urban physical, social, and policy context. The rigour 
of analysis adopted in the methodology and its application to seven distinct urban 
contexts has demonstrated a strategic and robust approach. The application of the 
research methods to each city was reinforced by discussion with city representatives and 
local experts and highlights the adaptability and success of the assessment and 
outcomes. The methodology has demonstrated that open-source data is available to 
develop analysis of circular maker ecology, reinforced and substantiated by local 
expertise.  

4.2 Findings on the methodology’s application 

The application of the analysis methodology relies on a variety of inputs which have 
been tested in the seven pilot cities. By drawing on quantitative and qualitative 
information on maker spaces, the research has identified the range of characteristics and 
opportunities available to expand maker spaces and the circular economy in cities. The 
method makes use of typologies and case studies (qualitative) as well as maps and 
statistical data (quantitative) for the analysis.  
 
The research has provided illustrated case studies of maker spaces to exemplify the 
range and richness of building and urban characteristics available to urban planners. 
Through the various techniques, the research has identified a wider range of maker 
spaces than is often recognised; these five typologies are key to promoting a more 
integrated and comprehensive circular economy. While the five typology definitions 
have been noted as potentially reductive categories, examples of integrated and 
hybridised maker spaces have still been recognised and shown to be particularly 
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common throughout the cities. As such, the abstract categories do not undermine the 
variety of existing urban forms and are successful analytical tools.  
 
The analysis demonstrates that the circular maker ecology is reliant on urban networks 
(physical and virtual) to underpin successful outcomes and urban regeneration 
strategies. The use of maps is instrumental as a mechanism to collate, analyse, and 
discuss urban planning strategies through a medium that is accessible to many. The 
maps also offer an adaptable platform to study typologies and case studies as city-wide 
networks, alongside urban characteristics. This brings additional context specificity to 
typologies and implementation strategies as well as a responsive vehicle for ongoing 
studies and changing conditions.  
 
A key aspect of the approach is the use of design-driven research (or scenario-driven 
research)6 to demonstrate how the analysis is employed in informing and developing 
building and urban design strategies. This part of the methodology delivers proposals 
and recommendations, which can either be implemented or used to drive further 
research. Our city chapters’ analysis has found that the design proposal stage allowed 
for the development of circular maker ‘models’. These models are building-scale 
strategies that can be implemented in various cities. The Hybrid model and the Toolkit 
model are two examples that emerged from city analyses: The Hybrid model uses 
typology mixing as a strategy to introduce typologies into unlikely parts of a city; the 
Toolkit model uses furniture-like interiors instalments as a strategy to inhabit a shared 
facility. The models were particularly helpful with research done in multiple cities, as 
was the case for T3.1, and allowed for sharing of promising urban forms between cities. 
This scenario-driven element of the methodology evidences how this Deliverable can 
inform implementation stages of subsequent POP-MACHINA tasks, but also provides 
ideas for future research on how circular maker infrastructure can impact urban 
development and city life.  
 
 
   

 
6 In this case, ‘design-driven’ can be understood as the process by which research and analysis is consolidated in order to create a 

real or imagined urban design proposal. This kind of research is different to literature-driven or analysis-driven research as it hinges 
on developing an understanding in order to intervene or make actual alteration to the object of study.  
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appendix 1 Stock pilot city questionnaire  
 
 

1- Policy 
What are your city’s priorities and areas of focus for the circular economy and 
makers movement? 
Which key governmental policies have worked on stimulating circularity in your 
city?  
What are some of the key urban regeneration plans in your city that are taking 
place or will be implemented in the near future? 
Can you think of any policies that are hindering circular initiatives in your city? 
Discussions regarding key (past, present and future) governmental policies and urban  
regeneration strategies that work (or have previously worked) on either stimulating or  
hindering circular maker culture in the city- Planning policy in specific, but not  
excluding other relevant and effective interventions such as economic and waste policy. 
 
2-Materials 
What are some of the priority materials of interest to be circulated in the city? 
How are materials storage or collection points distributed and made accessible to  
potential makers?  
Are there any specific initiatives/ bodies in the city that can provide the role of 
material collector/ distributor for circulation? 
Discussions  regarding material flows and access in the city that will inform the 
analyses of material circularity - What is the current state of material access to makers, 
initiatives and citizens contributing circularity in the city ? Which areas require more 
investigation? 
 
3-Networks 
What are some of the priority demographics/ communities that your city wants to 
include in the circular maker movement? 
What are the social or relational characteristics in your city’s population that 
stimulate or hinder circular maker activity? 
 Are these relations connections supported by specific knowledge/ skills centres? 
Do the makerspaces identified in T2.1 rely on the proximity or connection to 
specific networks/ partners in the city?  
We understand that circular makers communities rely on a knowledge network and 
specific urban infrastructures. Here, the discussion will focus on social networks in the 
city that enable or hinder the exchange of knowledge efforts around circularity 
(including universities, schools, colleges, but also informal forms of knowledge 
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sharing). -- subcategories include: partnerships, monitoring, expert knowledge, social 
access, cultural knowledge  
 
4- Space  
Where are your sites of interest for stimulating experimental collaborative 
production or makerspaces?- if already chosen a site for setting up a makerspace 
(why did you choose this site in specific? what was the method you used to identify 
this site?) 
Are there specific neighbourhoods, districts or roads that have a high 
concentration of makers skills in the city? 
What types of infrastructure do you think support makers communities and the 
circular economy in your city? 
Discussions around physical infrastructural characteristics in your city that you think 
affects the level of circular maker activity and forms of spatial intervention that you 
think might be needed to create more accessible makerspaces for Important or 
disadvantaged neighbourhoods. subcategories include: regeneration plans, transport 
infrastructure, economic activity, trade centers, land use, parking space, inclusive 
accessibility  
 
Extra questions 
 
What are you hoping to get out of this collaboration and how can our analysis support 
your efforts?  
What particular urban analysis questions might you have for Task 3.1? 
Can you show us any maps/ plans of your ideas as to locations for makers or any of the 
other urban characteristics we have discussed?  
Can you provide contacts and sources to help us gather specific information for each of 
the above categories? 
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appendix 2  Stock questions for city planners  

1. What are the main urban regeneration plans for your city at the moment?  
 

2. Can you supply visual material/maps to show main urban regeneration plans? 
 

3. What are your urban planning priorities or targets for the city? 
 

4. Is there any particular circular and sustainable urban development strategy 
involved? Any direct links to the circular economy?  

 
5. How do you imagine the future of educational spaces in your city?  

 
6. What does the city have to offer to support the infrastructure of the circular 

economy and makers communities? 
 

7. Are there specific zones or areas in the city that are related to specific skills: 
Hand- or craft-based skills (e.g., woodwork)? Tech and innovation skills (e.g., 
start-ups) 

 
8. Would you like to add any other points that might be relevant? 
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appendix 3  KPIs management plan T3.1 

1. List of KPIs mentioned in the Grant Agreement to be covered 
in T3.1  
- KPI-11. Spatial urban structures (city and/or neighbourhood level) analysed and 

optimized based on project outcomes: at least 7 
- KPI-21. Remodelled buildings and/or open spaces: > 7 

 
 

2. Details per KPI 
 

1. KPI-11. Spatial urban structures (city and/or neighbourhood level) analysed and 
optimized based on project outcomes: at least 7 

 
This KPI also concerns T2.1; T3.1; T5.1; T5.2; T5.3; T5.4; T6.1; T6.2; T6.3; T6.4 
This KPI will be partially completed by T3.1 and builds on work carried out in T2.1 (Mapping of 
maker community ecosystem and urban metabolism processes) and T2.3 (Advanced methods and 
tools for urban planning, urban maker ecosystems, circular and regenerative cities). The current task 
T3.1 (Identification of circular makerspaces and development of urban regeneration strategies) aims 
to develop the methodology for the identification, selection and re-purposing of appropriate spaces 
into circular makerspaces in the seven pilot cities. This work will help to inform the above tasks in 
WP5 (Demonstration of community-led collaborative production) and in WP6 (Circular innovation 
and entrepreneurship) where this KPI will be completed. 

 
2. KPI-21. Remodelled buildings and/or open spaces: > 7 
 
This KPI also concerns T2.3; T3.1; T5.1, but has been deemed to no longer concern T2.1 (see ‘KPI 
Management Plan T2.1’). 
This KPI will be partially completed in T3.1, by building on the ‘methods and tools’ developed in 
T2.3 which is the initiation of this KPI. The work in T3.1 will continue to inform this KPI by 
developing a methodology to address how the urban contexts of the circular makerspace 
communities will be analysed in terms of social and physical geography, morphological urban context, 
material evaluation, local space use, etc.; and how the most suitable areas for experimentation with 
collaborative production within those urban contexts can be identified in urban planning strategies 
for each of the seven pilot cities. This KPI will culminate in T5.1 with the pilot deployment plans for 
each city. 
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appendix 4 Maker typology survey form 

URBAN SURVEY: Circular/Maker Typologies in [City] 
 
Please read the supplementary PDFs on four typologies that we have identified in 
Leuven, through initial urban research for POP-MACHINA. Once you have an 
understanding of the different circular/maker types, fill in the following table with 
examples from your own city. In this document, we have added a 5th typology, which 
is Reuse (to include thrift stores/charity shops). Try not to duplicate, but if there is a 
significant overlap then write the same Name in all relevant Typology categories (e.g. if 
it is both Repair and Make). Please provide approximately ten examples for each 
typology and return via email as soon as possible.  
 

 
Typology One: Reuse 
 
Scale: SMALL. This is the smallest scale and a public-facing, typically found in busy city areas 
with pedestrian access. 
People: Public who bring old items, public who buy 2nd hand items, employees. 
Equipment: Storage, retail and shopfront.  
 
E.g. a Thrift store, charity shop or secondhand furniture shop. 
 
Name  Google location address  

 
 

  
Typology Two: Repair 
 
Scale: SMALL. This is the smallest scale, informal and typically found in busy city areas with 
pedestrian access/ sidestreets. 
People: General public service, no expert skills necessary 
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Equipment: DIY or domestic scale, no big or intrusive machines (sewing machines, shoe-fixing, 
scissors) 
 
E.g. Repair cafes,  Small pop-up workshops for clothing/tailors, electronics, car garages, etc. 
 
Name  Google location address  

 
 

 
Typology Three: Make/Crafts 
 
Scale: MEDIUM. City workshop space, found in accessible areas yet not highly public/social 
areas.  
People: Craftspeople, skilled or interested to learn a skills 
Equipment: Bandsaw, workbenches, drills, electric sander, metalwork tools, ceramics 
workshops etc. 
 
Eg. Woodwork workshop, ceramics workshop, metal workshop,  jewellery, pottery, traditional 
crafts  etc. 
 
Name  Google location address link 

 
 

 
Typology Four: Fabrication  
 
Scale: LARGE. Digital Fabrication workshop, often connected to a larger learning/design 
institution.  
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People: People with expertise in digital fabrication machinery, often found in 
design/engineering  schools. 
Equipment: 3D printer, CAD, CNC machine, computers 
 
Eg. Fablabs, Educational digital fabrication workshops etc... 
 
Name  Google location address link  

 
 

 
Typology Five: XL/Warehouse 
 
Scale: XLARGE. This is often found at the periphery of cities, accessed by roads (not 
pedestrians). 
People: Often connected to city municipal work, not a very public place. 
Equipment: Warehouse space, vehicles for collection, parking space, composter, shelving for 
inventory 
 
Eg. Materials bank/storage warehouse, Kringwinkels warehouse, Salvage yards, Recycling 
warehouse available for people to obtain materials from 
 
Name Google Location address link 
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1 Leuven city profile

1.1 Basic city profile

Circular	 maker	 communities	 exist	 through	 various	 urban	 forms.	 The	
network	 operates	 at	 a	 range	 of	 scales	 and	 is	 seen	 both	 in	 community-led	
initiatives	 as	well	 as	new	urban	development	projects	 in	Leuven.	The	 role	
of	‘circular	distributors’	in	the	city	is	also	important.	Material	distributors,	
such	as	the	Kringwinkels	and	EcoWerf,	are	seen	to	play	a	strong	operational	
role	in	stimulating	a	localised	circular	economy	in	Leuven.	They	operate	as	
points	of	collection	and	re-distribution	of	materials,	which	would	otherwise	
be	wasted.	

The	city	has	a	stated	interest	in	disseminating	circular	knowledge	and	skills	
more	effectively,	 so	 that	more	citizens	are	 included	and	have	an	awareness	
of	the	benefits	of	the	circular	economy.	Leuven	is	particularly	interested	in	
integrating	 the	 circular	 economy	 in	 the	 construction	 industry	 due	 to	 the	
high	building	material	waste-streams.	The	city	also	prioritises	e-waste.	A	key	
project	to	mobilise	circularity	in	these	areas	is	the	‘materials	bank	project’	in	
collaboration	with	FCRBE.	It	is	currently	being	tested	and	developed	by	the	
municipality.	 In	order	 to	 support	 this	project,	 the	city	has	 formulated	the	
following	questions:

1.	How	do	we	locate	suitable	sites	for	the	Materials	Bank	in	the	city?
2.	How	many	of	them	will	be	required?	
2.	How	do	we	consider	material	flows	through	these	infrastructures?	
3.	How	do	these	sites	connect	to	local	makers?

As	a	standard,	circular	maker	activities	should	not	be	siloed,	but	benefit	from	
a	wide	range	of	areas	and	people	in	the	city.	In	practice,	this	might	appear	
through	securing	accessibility	and	connections	between	stakeholders.	More	
broadly,	this	could	be	seen	in	supporting	the	presence	of	multiple	scales	of	
participation	 for	 circular	maker	 activities.	Both	bottom-up	and	 top-down	
participation	have	been	noted	in	Leuven’s	circular	maker	activity,	with	the	
city’s	 top-down	strategies	providing	 support	 in	various	ways	 to	a	growing	
bottom-up	community	of	makers.	This	support	can	be	seen	through	their	
recognition	of	circular	economy,	the	awareness	in	the	general	population	as	
a	 result	 and	 the	 provisions	made	 available	 for	 local	 initiatives	 (knowledge	
bases,	 space,	 incentivised	 activity	 or	 funding).	 Engaging	 all	 the	 scales	 and	
making	 sure	 they	work	 together	well	will	 also	 allow	 for	 a	more	 impactful	
circular	maker	community	overall.	
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1:50,000

First,	this	chapter	identifies	the	five	circular	maker	typologies	in	Leuven	and	
uses	these	typologies	as	a	basis	for	urban	analysis	of	the	city.	These	will	guide	
the	 analysis	 and	description	of	 existing	 social	 and	 spatial	 dynamics	 found	
in	Leuven.	Then,	 the	 chapter	 identifies	 and	analyzes	 current	urban	devel-
opment	projects	with	circular	potential	alongside	the	city’s	chosen	maker-
space	in	relation	to	the	findings	above.	These	studies	culminate	in	new	urban	
proposals	for	effective	circular	maker	culture	in	the	city.

Fig.1 Aerial view of Leuven
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1.2 Policy initiatives

Leuven	has	a	clear	top-down	strength	in	supporting	circular	maker	culture.	
Circular	maker	activities	in	the	city	have	broadly	been	supported	by	progres-
sive	circular	policies	and	incentives.	In	addition,	there	is	a	focus	on	activat-
ing	the	circular	economy	through	the	drive	for	a	more	substantial	creative	
economy	for	Leuven,	allowing	for	the	makers	network	to	grow.

Leuven	 is	 dedicated	 to	 long-term	 reform	 for	 waste	 and	 resource	 cycles	
through	the	city.	The	circular	economy	has,	within	the	last	15	years,	made	
its	way	 to	being	 a	priority	 in	 some	 city	plans	 and	development	 strategies.	
The	 momentum	 for	 circularity	 in	 Leuven	 has	 been	 accelerated	 by	 the	
various	 policy	 structures	 that	 support	 the	 circular	 economy.	 The	 most	
effective	 top-down	 support	 can	be	 captured	at	 three	main	 scales	 at	which	
the	following	bodies	operate:	International	(EU)	,	Regional	(Flanders),	and	
Local	(Municipality	of	Leuven).

There	is	extensive	top-down	waste	management	policy	in	place	already	and	
these	 relate	 to	waste	 targets	 set	by	 the	EU.	The	 effects	of	 circular	policies	
can	be	observed	through	the	dramatic	shift	 in	the	region’s	waste	statistics.	
OVAM,	 the	 regional	 waste	 management	 agency,	 started	 in	 full	 force	 in	
1995;	by	2006	only	3%	of	Flanders’	waste	went	to	landfill	(Silva	et	al.,	2017:	
549-50).	The	sharp	decrease	in	landfill	waste	is	due	to	the	implementation	
of	landfill	bans,	which	were	enforced	alongside	a	series	of	incineration	bans.

Repair	 and	 reuse	 activities	 are	 the	 most	 effective	 loops	 in	 the	 circular	
economy.	However,	top-down	policies	could	do	more	to	prioritise	circular-
ity	at	this	level.	This,	in	turn,	would	better	support	the	growing	bottom-up	
network	of	circular	makers	in	the	city.	Initiatives	such	as	Maakbaar	Leuven,	
a	collaboration	of	40	partners,	advances	repair	platforms	in	Leuven.	Facili-
ties	and	knowledge	disseminated	by	such	initiatives	accelerates	the	repair	and	
reuse	cycles	by	making	them	present	to	the	public	in	everyday	life.

Fig.2 Policy relevant to the circular 
economy in Leuven operates at three scales; 
international (EU policy), regional policy 
(Flanders), and local (Leuven).

EU Polic
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1.3 Examples of policies 
at various scales

1.3.1 Macro Scale: European Union Policy

Numerous	EU	policies	help	promote	circular	
economies.	For	instance,	waste	targets	are	set	and	
countries	are	ranked	according	to	their	perfor-
mance	meeting	them.	The	EU	Green	Deal	aim	
to	make	Europe	the	world’s	first	‘climate-neutral	
bloc’	by	2050,	providing	a	roadmap	of	actions	
for	member	states	to	take	to	transition	to	a	
circular	economy.

1.3.2 Meso scale: OVAM

In	Belgium,	the	federal	state	structure	places	
waste	and	other	such	services	to	the	authority	of	
the	Regions.	OVAM,	the	public	waste	agency	for	
Flanders,	is	known	internationally	as	a	pioneer	
in	waste	management.	Not	only	does	it	create	
waste	policies	(Waste	Decree)	through	which	the	
region	has	surpassed	EU	targets.	Also,	OVAM’s	
policies	consider	issues	such	as	soil	remediation	
(Soil	Decree)	and	the	future	of	landfill	sites	
(Experimental	Landfill	Mining).

1.3.3 Micro scale: Roadmap Leuven 2030

Sustainable	development	plan,	covering	13	
programs	across	the	fields	of	construction,	
transport,	energy,	and	financing,	aiming	to	make	
Leuven	a	‘climate-neutral	city’	by	2050.



A	aim	for	increasing	the	circularity	of	material	streams	in	
Leuven	is	encouraging	urban	mining,	whereby	materials	
are	sourced	locally	and	the	city	is	considered	a	library	of	
materials.

Transport	 in	 the	city	will	be	 improved	and	made	more	
efficient	to	reduce	car	dependency	and	promote	exercise	
and	the	use	of	public	transport.

The	green	 spaces	of	 the	city	will	be	 replanted	 to	create	
resilient	and	diverse	spaces,	and	there	will	also	be	heavy	
investment	in	renewable	sources	of	energy.

Residents	 are	 encouraged	 to	 ‘deep	 retrofit’	 their	homes	
with	 neighbours	 to	 produce	 a	 more	 energy	 efficient	
building	stock	for	the	city.

As	well	as	bin	collections,	recycling	drop-off	stations	exist	
throughout	the	city	for	glass,	plastics,	and	other	house-
hold	waste.

Leuven	is	investing	in	a	smart	traffic	management	system	
to	prevent	congestion	and	improve	journeys.

The	former	Sint-Pieter’s	hospital	quarter	is	being	regen-
erated	 into	 a	multi-purpose	 entertainment	 venue,	with	
space	for	local	artists	and	makers,	and	a	celebration	of	the	
site’s	medieval	past
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1.4 Mapping circular maker policies

The	Leuven	Roadmap	2025	 ·	2035	 ·	2050	unifies	Leuven’s	ambitions	and	
responsibilities	for	a	‘climate	neutral	city	by	2050’	in	a	set	of	thirteen	programs.	
The	Roadmap	has	been	drawn	up	by	experts	in	related	fields	and	acts	as	a	
guideline	for	achieving	the	climate-neutral	goal.	Guidance	is	presented	for	a	
range	of	subjects,	from	food	to	energy	production;	it	is	important	to	review	
this	document	here	as	it	confirms	an	existing	and	extensive	intention	on	the	
part	of	the	city	to	reform	unsustainable	activities.	This	intention	is	a	basic	
support	 to	new	circular	 initiatives	 and	one	of	 the	programs	 is	 focused	on	
the	circular	economy	itself,	‘Leuven	Circular’.	Many	of	these	programs	will	
also	have	long	lasting	spatial	implications.	Leuven	Circular	asks	that	the	city	
be	 viewed	 as	 a	 ‘library	 of	materials’,	which	 should	 be	 ‘mined’	 and	 reused	
or	 reimagined	with	a	 focus	on	 the	construction	 industry.	The	connection	
between	this	programmatic	intention	and	circular	maker	activities	is	clear.	
But	 other	 programs	 such	 as	 Renovating	Homes	 or	 plans	 for	 Sustainable	
Transport,	will	require	new	building	materials	and	for	those	materials	to	be	
sourced	and	distributed.
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1:50,000

2 Five circular maker typologies in Leuven

Fig.4 Location of makers and stakeholders in Leuven
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2.1 Typology 1 (reuse) case study: Think 
Twice

Think	Twice	is	a	vintage	second	hand	store.	The	
store	belongs	to	a	larger	company,	Baltic	Textile	
Trading	BVBA,	which	‘owns	and	manages	
the	activities	of	secondhand	clothing	stores	
and	sorting	centers	in	the	EMEA	region’.	The	
company	has	more	than	200	stores.	A	primary	
aim	of	these	stores	is	to	reduce	demand	on	
‘fast	fashion’	outputs	and	promote	fashionable	
reuse.	In	Belgium,	Think	Twice	is	a	well-known	
brand	for	supporting	circular	fashion	and	selling	
vintage	clothing.	It	is	even	regarded	as	a	tourist	
spot	in	some	Belgian	cities.	The	company	has	a	
strong	social	ethos	as	it	aims	for	‘sustainability,	
affordability	and	[to]	be	socially	responsible’	
while	also	operating	as	a	major	charity	with	over	
€600,000	in	donations	from	2019.	

The	Think	Twice	shops	are	very	similar	in	form	
to	any	local	fashion	store.	The	products	are	
all	sold	as	fashion	goods	and	the	typical	rails,	
shelves	and	display	cabinets	are	used	in	the	
main	shopping	area.	In	addition,	back-of-house	
storage	spaces	and	admin	spaces,	such	as	an	office	
or	small	kitchen	might	also	be	expected.

2.1.1 People

There	are	employees	as	well	as	the	consumer	
public	involved.	People	with	old	vintage	clothing	
could	also	be	contributors	in	this	case.	And	
the	charities	which	they	support	are	important	
bodies	in	the	larger	social	network	of	the	
company.

2.1.2 Materials

Second-hand	
clothing,	shoes	and	
accessories,	which	
are	still	intact,	able	
to	be	used	and	
fashionable	enough	
to	be	re-sold.

2.1.3 Machines & tools

Think	Twice	is	essentially	a	clothing	store,	which	
just	happens	to	sell	second-hand	clothing.	The	
materials	will	be	very	similar	to	that	of	conven-
tional	fashion	retail:	rails,	shelves,	cupboards	and	
drawers	for	storage,	a	clothing	steamer,	a	till	or	
payment	area.	

2.1REUSE 
CASE STUDY
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2.1.4 Interior space

Think	Twice	has	a	narrow	shopfront	and	occupies	a	deep	block,	open	plan,	
generous	and	tall	space.	Inside	the	shop	items	are	displayed	orderly	by	cate-
gories	along	access	lanes	for	the	public	to	inspect	the	goods.	The	generous	
area	of	the	shop	allows	room	for	a	window	display.

2.1REUSE 
CASE STUDY



2.1.5 Location

This	Think	Twice	store	is	located	on	the	eastern	
edge	of	the	historic	city	centre	of	Leuven,	within	
the	ring	road.	The	train	station	and	lines	run	
directly	east	of	the	store.	Because	it	is	both	very	
central	but	also	close	to	main	roads	and	the	
main	train	station,	this	site	is	very	accessible	to	a	
majority	of	Leuven’s	inhabitants.	

2.1.6 Area

This	part	of	town	is	one	of	the	more	densely	
populated	and	finely-grained	areas	and	the	store	
is	in	close	proximity	to	the	shopping	areas	of	
the	city	as	well	as	the	cluster	of	smaller	repair	
programs.	The	neighbourhood	which	follows	
the	train	lines	on	the	eastern	side,	Kessel-Lo,	is	
also	a	very	densely	populated	area	of	Leuven.

2.1.7 Urban form

Think	Twice	occupies	the	entire	width	of	a	
terraced,	two-storey	building.	It	is	a	ground	floor	
shop	with	a	fully	glazed	shopfront	with	a	curated	
window	display	and	a	clearly	visible	sign.	As	a	
result,	it	has	a	strong	presence	on	the	street.
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2.2 Typology 2 (repair) case study: 
Maakbaar Leuven

Maakbaar	is	a	repair	cafe	that	is	based	in	Leuven	
with	the	aim	of	building	a	stronger	community	
response	in	the	‘recovery	and	circular	economy’	
incentive.	

This	makerspace	can	be	best	described	as	an	open	
access,	participatory	partnership	between	active	
citizens,	professionals,	volunteers,	educational	
and	research	institutions,	cultural	organiza-
tions	and	civil	society	organizations.	It	pursues	
its	vision	with	new	combinations	of	social	
economy	and	regular	economy,	volunteering	and	
professional	work,	services	and	design,	social	
innovation.	Maakbaar	emphasizes	principles	
of	sharing,	and	diversity	as	core	working	ethics.	
This	is	an	active	makerspace	where	making	
activities	take	place	on	a	regular	basis.	Citizens	
can	repair	and	circulate	their	products	for	life	
extension	themselves	by	entering	a	space	where	
knowledge,	material	and	space	is	available	and	
shared.	Citizens	can	also	repair	together	as	a	
social	activity	and	help	others	repair.	

Maakbar	also	provides	a	‘tools-library’	that	
members	can	use	to	borrow	basic	tools	to	repair	
their	items	and	then	return	them	for	others	to	
use.

2.2.1 People

Run	by	volunteers,	for	hobbyists	and	the	general	
public.	Membership	costs	30	euros	for	an	annual	
subscription,	with	a	reduction	UITpas,	member-
ship	costs	6	euros.

2.2.2 Materials

Maakbaar	predominantly	fix	electronical	appli-
ances,	clothing,	furniture,	bicycles	and	toys.	
Event	in	August	2018:	65.2%	Electronic,	17.4%	
Mechanical,	4.4%	Clothing,	13%	Other.

2.2.3 Machines & tools

Maakbaar’s	inventory	ranges	from	fuses	and	
multi	meters	to	drills	and	sewing	machines.	Tools	
can	be	used	in	the	café	or	rented	for	free	if	a	
Maakbaar	member.

2.2 REPAIR 
CASE STUDY
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2.2.4 Interior space

Maakbaar	has	a	storage	area	for	rentable	manual	and	power	tools.	It	also	
provides	workstations	for	the	Repair	Café	sessions;	these	are	organised	so	
that	volunteers	can	work	collaboratively	as	well	as	individually.	The	space	
also	occasionally	accommodates	events	and	lectures.

2.2 REPAIR 
CASE STUDY



2.2.5 Location

Maakbaar	is	located	in	the	southeast	of	the	old	
city	centre.	Because	it	is	both	very	central	but	
also	close	to	main	roads	and	the	main	train	
station,	this	site	is	very	accessible	to	a	majority	of	
Leuven’s	inhabitants.	

2.2.6 Area

It	is	located	in	a	predominantly	mixed-use,	dense	
and	residential	area	in	the	city.	The	very	attrac-
tive	heritage	remnants	are	close	by	along	the	
southeastern	edge	of	the	old	centre	as	well.	The	
urban	grain	in	this	area	is	fine,	and	the	repair	cafe	
is	situated	on	the	ground	floor	of	a	long	and	thin	
plot,	which	characterises	the	grain	of	that	area.	

2.2.7 Urban form

The	repair	cafe	is	situated	on	a	residential	High	
Street,	behind	a	typical	shop	front	entrance.	The	
cafe	has	appropriated	a	generic	commercial	space.	
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2.3 Typology 3 (craft) case study: 
Belgian Woodworker

Belgian	Woodworker	is	a	crafts-based	makerspace	
in	Leuven.	

There	are	no	machines	in	this	workshop	as	it	
chooses	to	focus	on	traditional	woodworking	
and	use	of	hand	tools.	In	their	centrally-lo-
cated	workshop,	they	host	masterclasses	and	
workshops	for	various	low-tech	and	tradi-
tional	methods.	They	share	information	and	
skills-learning	videos	online,	via	their	various	
platforms	on	Facebook,	Instagram,	Twitter,	etc.	
They	explain	their	desire	as	one	to	‘create	a	place	
where	everyone	with	a	love	for	craft	and	wood-
working	can	go.	For	training,	collaborations,	
developing	your	own	projects	or	just	an	interest-
ing	meeting’.

2.3.1 People

Run	by	qualified	carpenters,	for	hobbyists	and	
beginners.	Workshops	focus	on	masterclasses	in	
traditional	woodworking.

2.3.2 Materials

Traditional	woodworking	uses	varieties	of	wood,	
additional	hardware	such	as	screws	or	hinges,	and	
finishing	products	such	as	wood	oils,	treatments	
and	paints	or	lacquer.	Leuven	has	a	productive	
forest	area	within	proximity	to	the	city	and	some	
of	the	materials	might	be	sourced	locally	from	
there.

2.3.3 Machines & tools

The	workshop	focuses	on	tools	for	traditional	
carpentry	techniques,	such	as	work	benches,	
saws,	hand	plane,	vice,	chisel,	mallet.

2.3 CRAFT 
CASE STUDY
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2.3.4 Interior space

The	workshop	is	a	spacious,	voluminous	open-plan	room.	A	large	number	
of	workbenches	populate	the	room.	The	front	of	the	room	has	large	
windows	that	look	out	onto	the	street	and	canal	ahead.	Although	the	space	
is	deep,	there	is	sufficiently	artificial	lighting	to	keep	the	space	light	both	
during	the	day	and	at	night.

2.3 CRAFT 
CASE STUDY



2.3.5 Location

Belgian	Woodworker	is	located	at	the	edge	of	the	
city	centre	of	Leuven.	Because	Leuven	is	such	a	
small	city,	the	workshop	is	widely	accessible	in	
this	location.	But	also,	it	is	located	only	a	few	
minutes	from	the	main	train	station	as	well	as	
on	the	canal,	which	runs	North	into	the	Vaart	
district.

2.3.6 Area

The	workshop	is	located	on	a	mixed-use	street	
with	dense	urban	fabric	in	the	post-industrial	
Vaart	area	in	north	of	the	city.	

2.3.7 Urban form

The	workshop	is	situated	on	the	ground	floor	of	
a	mixed-used	apartment	block.
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2.4 Typology 4 (fabricate) case study: 
Fablab Leuven

Fablab	Leuven’s	main	mission	is	to	facilitate	
inventions	and	innovation	by	bringing	comput-
er-controlled	tools	within	the	reach	of	individ-
uals.	It	is	an	active	makerspace	in	Leuven	that	
offers	a	variety	of	machinery,	equipment,	advice	
and	space	for	students	and	the	public	to	work	
on	their	own	projects	and	share	with	others.	It	
works	closely	with	various	studios,	educational	
programs	and	classes	at	the	university.	

Many	students	find	this	place	as	a	home	base	for	
prototyping	fabrication.	However,	Fablab	is	also	
open	for	public	use,	as	long	as	all	outcomes	and	
creations	are	shared	on	an	open-source	online	
catalogue.	The	principle	of	sharing	skills	and	
knowledge	is	central	to	Fablab	Leuven	and	can	
almost	be	interpreted	as	a	currency	in	itself.	In	
exchange	for	use	of	machinery	and	space,	makers	
share	their	ideas	so	that	they	are	available	to	all	in	
the	form	of	online	‘instructables’.

2.4.1 People

Free	for	students	and	staff	of	KU	Leuven	Uni-
versity.	Design	plans	are	expected	to	be	uploaded	
online	in	return	for	the	free	access.

2.4.2 Materials

Materials	are	either	self-supplied	or	can	be	
bought	at	the	FabLab.	Typically,	these	include:	
MDF	(3-4-6-9mm),	Plexi	(2-3-4-5-6-8mm),	
Vinyl,	Corrugated	Board	(1.5mm),	3D	Print	
Materials,	etc.	Where	do	they	get	materials	from?

2.4.3 Machines & tools

The	workshop	focuses	on	digital	manufacturing,	
machines	include;	Laser	cutter,	3D	printers,	
Vinyl	cutter,	CNC	Milling	machine.

2.4 FABRICATE 
CASE STUDY
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2.4.4 Interior space

The	interior	space	is	characteristic	of	a	workshop	space.	It	provides	ample	
open	work	areas,	workbenches,	good	light,	high	ceilings	and,	in	this	case,	
digital	provisions	such	as	computers	and	machinery.	The	space	will	need	to	
allow	noisy	activities	and	messy	activities.	Safety	precautions	will	need	to	
be	made	legible	and	adhered	to	as	some	machinery	will	have	fire	risk,	health	
and	safety	risks	(fumes,	etc.),	as	well	as	risks	associated	with	learning	to	use	
complicated	tools.

2.4 FABRICATE 
CASE STUDY



2.4.5 Location

The	FabLab	is	located	in	a	university	campus	
outside	of	the	city	centre.	It	is	not	a	typical	
walking	distance	from	the	centre.	But,	because	
the	FabLab	operates	within	the	university	with	
students	as	its	target	users,	it	is	very	accessible	to	
this	group	of	users.	

2.4.6 Area

The	FabLab	is	not	located	in	a	dense,	city	
environment.	Although	some	of	KU	Leuven’s	
campus	occupies	central	city	space,	there	is	a	
spread	of	learning	infrastructure	in	this	campus	
southwest	of	the	city.	It	is	surrounded	by	simple	
green	space	and	is	accessible	by	public	transport,	
such	as	the	train,	as	well.

2.4.7 Urban form

The	FabLab	is	located	within	the	KU	Leuven	
university	Campus.	It	is	accessible	to	members	
of	the	university	but	also	to	the	public.	This	is	a	
digital	workshop	typology.	
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2.5 Typology 5 (distribute) case study: 
EcoWerf

EcoWerf	is	a	recycling	park	managing	waste	for	
27	municipalities	and	cities	throughout	the	east	
Brabant.	The	intermunicipal	environmental	
company	not	only	collects	and	processes	waste,	
but	promotes	waste	prevention.	Broadly,	its	
aims	are	to	implement	sustainable	waste	policies,	
provide	flexible	services	and	minimise	the	envi-
ronmental	effects	that	are	linked	to	its	activities.	
Currently	EcoWerf	collects	household	waste	
from	approximately	435,000	inhabitants	and	
manages	27	recycling	parks.	The	company	also	
processes	around	50,000	tons	of	organic	waste	
into	compost.	In	terms	of	prevention,	EcoWerf	
has	distributed	leaflets	and	other	awareness	
media	on	home	recycling	and	composting.	They	
also	partake	in	a	‘waste	bill’	or	the	DifTar	system,	
which	ensures	that	residents	who	sort	their	
waste	well	pay	less	for	it.	The	stated	ambition	of	
EcoWerf	is	‘to	be	an	absolute	trendsetter	in	the	
field	of	waste	management	in	Flanders’	and	is	a	
not-for-profit	company.	

2.5.1 People

EcoWerf	recycling	park	rangers	are	permanently	
employed	to	manage	the	park,	with	10	on	site	at	
any	given	time.	While	it	is	possible	for	the	public	
to	visit	during	opening	hours,	EcoWerf	does	not	
have	a	consolidated	public	use	aspect.	Farmers	
and	horticulturists	purchase	compost	from	
EcoWerf.		

2.5.2 Machines & tools

Collection	vehicles,	processing	infrastructure	
used	to	process	huge	amounts	of	waste	(50,000	
tons	of	organic	waste).	EcoWerf	uses	the	services	
of	recycling	companies	to	process	the	recyclable	
waste	which	they	collect	and	sort	in	their	facility.	

2.5 DISTRIBUTE 
CASE STUDY
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2.5.3 Materials

EcoWerf	collects	and	sorts	30	different	types	of	
recyclable	and	organic	waste,	including	asbestos,	
cement,	car	tyres,	aerated	concrete,	tree	stumps,	
batteries,	frying	oils	and	fats,	bulky	waste,	
different	glasses,	ceramics,	corks,	etc.	Home	
collections	are	possible,	as	well	as	a	spread	of	
collection	depots	throughout	the	city.
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2.5.4 Interior space

Ecowerf	has	vast	warehouse	spaces,	which	is	used	for	storage	and	sorting	
purposes.	

2.5 DISTRIBUTE 
CASE STUDY



2.5.5 Location

The	EcoWerf	facility	that	is	being	studied	in	this	
typology	is	located	beyond	the	city	centre,	in	the	
northern	part	of	the	city.	It	has	good	connec-
tions	from	the	freeways	that	surround	the	site,	
although	is	not	well-connected	for	pedestrian	
access.	

2.5.6 Area

There	are	some	industrial	buildings	that	are	
repurposed	in	Vaartkom.	The	EcoWerf	park	site	
is	not	built	up	and	has	ample	open	space.	There	
are	residential	neighbourhoods	beyond	the	main	
roads	that	extend	out	around	the	green	spaces.

2.5.7 Urban Form

The	recycling	parks	(27	parks	in	the	region),	
‘glass	balls’	are	depots	scattered	around	Leuven,	
which	allow	people	to	deposit	hollow	glass	waste	
for	collection.	Collections	done	either	through	
vehicle	collections,	or	by	people	bringing	in	their	
own	sorted	waste.

Annex 1 - Page 24

  1:70,000

  1:10,000

Urban tissue
Commercial
Green space

Industrial
Educational
Residential

2.5 DISTRIBUTE 
CASE STUDY



Annex 1 - Page 25

2.6 Summary of typology findings

There	 is	 a	prominent	cluster	of	 repair	 activity	 in	 the	city	centre,	 along	an	
axis	which	stretches	eastward	into	the	neighbouring	area.	This	strong	clus-
tering	of	a	single	typology	is	not	present	in	any	of	the	other	pilot	cities	and	
presents	an	interesting	case.	The	axis	sits	between	the	two	densest	neighbour-
hoods	in	Leuven,	and	also	follows	the	commercial	strip	in	central	Leuven.	
This	suggests	a	very	public	Repair	typology	that	fits	into	typical	high-street	
urbanism	and	depends	on	high	numbers	of	passing	people	for	its	operation.	
The	case	study	in	this	chapter	presents	a	Repair	space	that	fits	within	a	larger,	
socially-conscious	organisation.	Following	this,	the	Repair	typology	in	this	
context	may	be	 able	 to	use	 it’s	highly	public	 appeal	 for	 a	 larger	 variety	of	
(social)	activities—and	there	is	potential	for	a	circular	hybrid.	The	Fabricate	
spaces	are	mostly	university-affiliated	in	Leuven.	Because	there	is	such	a	high	
presence	of	 the	university	all	over	 the	city,	and	Fabrication	spaces	do	tend	
to	be	exclusive	or	require	specific	skills,	it	may	be	that	universities	begin	to	
host	other	typologies,	such	as	Reuse	or	Repair,	in	order	to	promote	a	variety	
of	circularity.	In	this	case,	there	is	also	potential	for	a	university	Fabrication	
space	 to	 engage	 directly	with	 another	maker	 typology,	 and	 improve	 their	
operations,	 share	 skills	or	provide	visibility.	Although	there	are	many	Dis-
tribution	collection	points	 throughout	 the	city,	 all	of	 the	Distributors	are	
located	on	the	outskirts,	far	away	from	any	commercial	or	domestic	activity.	
There	is	potential	in	this	city	to	have	a	Distribution	space	that	sits	in	between	
the	collection	point	and	the	waste	centre;	like	in	Piraeus	with	the	Plastikour-
geio	case	study,	it	is	possible	for	small	shops	in	public	areas	to	use	Fabrication	
machines	to	turn	waste	into	raw	materials	for	local	craftspeople.	This	may	
positively	infiltrate	an	already	streamlined	process	to	make	circular	activity	
more	established	through	small	Distributor-Fabricator	shops.	
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Leuven	has	some	existing	urban	assets	that	influence	the	
physical	presence	and	requirements	of	circular	maker	culture.	
The	city	is	compact	and	has	a	distinct	urban	structure	which	
protects	the	surrounding	green	space.	The	neighbourhood	units	
are	strong	in	this	city,	and	have	good	community	cohesion.	
There	is	a	desire	amongst	local	planners	to	re-prioritise	
economic	zones	in	the	city;	ideas	for	this	include	mixed-use	
typologies	and	hybrid	living-working	zones.	
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3.1 Urban structure

In	Leuven,	the	urban	grain	relates	to	population	density	to	some	extent.	The	
dense	areas	are	also	the	areas	with	a	tighter	urban	grain,	as	can	be	seen	in	the	
eastern	quarter	of	central	Leuven	and	the	following	areas	east	in	Kessel-Lo.	
By	contrast,	the	old	industrial	area	in	North	Leuven	has	a	large,	bulky	grain	
often	associated	with	industrial	urban	fabric.	The	new	science	park	campus	
for	KU,	toward	the	Southwest	has	a	similarly	large	and	bulky	grain	with	the	
addition	of	ample	green	space.	Although	KU	Leuven	is	spread	throughout	
the	city,	it	is	clear	to	see	how	its	facilities	are	scaled	and	clustered	according	
to	 location—the	city	centre	has	 smaller,	groups	of	buildings	and	 the	park	
outside	 of	 the	 city	 can	 accommodate	 large	 spacious	 buildings.	This	 same	
logic	goes	for	the	various	scales	of	circular	maker	spaces.	Each	of	the	typolo-
gies	relates	to	a	scale	and	a	set	of	urban	characteristics	that	are	related	to	that	
scale:	Reuse	(XS),	Repair	(S),	Craft	(M),	Fabrication	(L)	and	Distributors	
(XL).	The	main	Distributor	warehouses	are	located	on	the	periphery	of	the	
city	or	outside	of	the	city;	the	Repair	and	Reuse	spaces	are	small	and	located	
in	niches	in	the	city	centre;	Fabrication	spaces	often	form	part	of	a	learning	
institution	and	so	relate	 to	 those	bodies	 in	 the	city.	Leuven’s	proposal	 for	
the	Pop-Machina	makerspace	is	situated	in	the	post-industrial	North	Leuven	
area	and	so	will	need	to	work	with	that	area’s	very	particular	bulky,	spacious	
and	axial	urban	character.	.
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1:50,000Fig.6 Land use in Leuven
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3.2 Road transport

Leuven	is	a	small,	dense	and	walkable	university	city,	which	has	retained	its	
medieval	centre.	Sustainable	and	efficient	transport	plans	have	been	in	place	
for	many	years	in	Leuven.	These	plans	exist	at	the	regional	and	local	scales.	
At	the	regional	scale,	Leuven	is	considered	an	important	city	in	its	region	and	
throughout	 the	 country.	 It	 enjoys	 strong	 regional	 accessibility	with	 other	
notable	cities	such	as	Brussels,	Bruges,	etc.	

As	far	as	goods	transport	is	concerned,	Leuven	opts	for	a	multimodal	system	
of	transport.	Small	vehicles	are	promoted	to	distribute	within	the	city	centre,	
and	this	requires	an	‘urban	distribution	centre’	(Ruimtelik	Structuur	Plan	
2.6,	2019:	5).	The	rail	system	and	water	transport	should	be	used	for	other	
movement	of	goods.	
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1:50,000
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Fig.7 Major highways in Leuven
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3.3 Public transport

New	bicycle	highways	have	even	been	implemented	to	support	sustainable	
regional	 accessibility.	 These	 exist	 between	 Leuven-Brussels	 (completed),	
Leuven-Tienen	 (preparation	phase)	 and	Leuven-Aarschot	 (in	 the	 research	
phase).	 There	 has	 been	 increasing	 policy	 concern	 with	 bicycle	 transport	
plans	in	the	region.	Bicycle	route	networks	that	are	drawn	up	by	the	Flemish	
Brabant	provide	a	strong	basis	for	the	local	Leuven-based	cycle	routes.	This	
depicts	a	multi-scalar	attitude	to	new	mobility	plans.	Cycling	is	considered	
the	most	desirable	mode	of	 transport,	 especially	 for	getting	around	 in	 the	
city. 

Sustainable	transport	in	Leuven	has	also	been	considered	through	other	local	
policies.	The	original	Spatial	Structure	Plan	1	(2015)	envisioned	a	car-free	
medieval	city	centre,	and	this	is	being	carried	through	into	the	new	Plan	2	
(2016-).	Car-sharing	 initiatives,	 the	 reorganisation	of	public	parking	 areas	
and	a	new	‘bicycle	action	plan’	also	support	 this	agenda.	In	the	city	 itself,	
most	of	the	makers’	initiatives	and	stakeholders	are	situated	within	the	most	
accessible	 area	 in	 the	municipality,	 the	 city	 centre.	This	 area	 is	 populated	
with	retail	spaces,	university	spaces,	and	social	and	cultural	spaces.	As	a	larger	
urban	 development	 scheme,	 a	 new	 ‘network’	 for	 bus	 and	 train	 transport	
through	Leuven	has	so	far	been	designed	for	the	city.	This	proposal	includes	
not	only	additional	train	stations,	but	also	a	new	‘web-shaped	bus	system’	
(Source:	Ruimtelik	Structuur	Plan	2.6,	2019:	5).	The	high	degree	of	accessi-
bility	and	centrality	in	this	neighbourhood	make	it	a	strong	choice	for	these	
public-oriented	programmes.	
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Bus	route
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Fig.8 Public transport networks in Leuven
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3.4 Population

The	municipality	of	Leuven	includes	the	historic	city	of	Leuven,	at	the	centre,	
as	well	as	the	surrounding	former	municipalities	of	Heverlee,	Leuven,	Kessel-
Lo,	Wisele	and	parts	of	Wijgmaal,	Korbeek-Lo	and	Haasrode.	The	historic	
centre,	 within	 the	 old	 ring	 road,	 has	 the	 highest	 population	 density—a	
result	of	the	dense	historic	urban	grain,	centrality	of	location	and	planning	
restrictions	on	urban	sprawl.	This	 is	 followed	by	the	more	residential	area	
of	Kessel-Lo,	which	is	east	of	the	city	and	on	the	opposite	side	of	the	main	
train	station.	The	Reuse	and	Craft	spaces	can	be	found	in	the	most	densely	
populated	areas	of	Leuven.	The	distribution	centres	are	often	 located	 just	
outside	of	these	areas,	probably	a	result	of	their	size	and	lack	of	public	appeal.	
The	 smallest	 and	 most	 public-facing	 typologies,	 Repair	 and	 Reuse,	 are	
clustered	in	very	central	parts	of	the	city,	and	within		the	high	density	areas	
they	often	fall	along	a	street	or	axis,	which	suggests	a	connection	of	density	
with	the	high	foot	traffic	and	accessibility	of	a	shopping	zone.	
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Fig.9 Population density in Leuven (1000 people per sqkm)
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Fig.10 Median income (€1000)

3.5 Demographics

In	Leuven	most	of	the	typology	samples	are	within	or	at	the	edge	of	the	more	
affluent	neighbourhoods,	mostly	the	city	centre.	The	Vaart	area,	where	new	
circular	developments	are	taking	place	is	less	affluent	than	the	central	areas,	
and	this	may	have	some	effect	on	how	new	typologies	are	introduced.	
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The	skills	and	knowledge	nodes	in	the	city	are	clustered	in	the	city	centre.	
BEcause	Leuven	 is	 a	university	 city,	 there	 is	 ample	 learning	 infrastructure	
both	centrally	and	beyond	the	ring	road	(e..g	in	the	science	park).	With	the	
current	data	 set	 there	 is	not	much	skills	or	knowledge	activity	around	the	
northern	Vaart	area.	A	proper	survey	of	the	kinds	of	skills	that	currently	exist	
in	that	area	may	provide	ample	guidance	for	the	new	circular	developments	
along	the	canal.	

3.6 Knowledge & skills
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Fig.11 Skills in Leuven
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1:20,000

Maakleerplek

Fig.12 Areas for potential circular development in Leuven

The	city	is	keen	to	deliver	on	their	commitment	to	the	circular	
and	 creative	 economies	 in	 the	 developments	 of	 the	 post-in-
dustrial	Vaartkom	area	north	along	 the	canal	 from	the	historic	
centre.	Once	the	centre	of	trade	and	industry	in	Leuven,	famous	
breweries	and	mills	highlight	the	historic	value	of	the	area.	City	
planners	have	recently	been	focusing	on	creating	new	‘economic	
zones’.	 With	 excellent	 accessibility,	 this	 area	 can	 generate	
economic	activity	if,	while	adding	to	the	overall	quality	of	life	in	
the	city,	providing	there	are	a	mix	of	uses.	There	are	three	sites	
around	the	city	which	involve	circular	economy	agendas.	Two	of	
these	 sites	 in	 north	Leuven,	Marie-Thumas	 and	Maakleerplek,	
will	be	case	studies.	The	latter	is	the	chosen	Pop-Machina	Mak-
erspace	site.

4 Areas of urban development in Leuven

AA           SELECTED  SELECTED  
POP-MACHINA POP-MACHINA 
SITESITE

Selected Pop-Machina site:

General urban development:
Marie-Thumas
HAL5

BB

CC
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1:5,000

4.1 Options for Pop-Machina site

4.1.1 Site A: Maakleerplek

Maakleerplek	 is	 a	new	 learning	place	 that	 is	planned	 to	open	 in	 the	Vaart	
area	in	the	Spring	of	2021.	It	will	occupy	the	old	silos	and	service	buildings	
from	the	old	Mill	of	Orshoven.	The	educational	programme	will	make	use	
of	the	silos	for	two	years	only	as	they	are	the	property	of	a	developer	with	a	
desire	 to	build	 luxury	 apartments.	The	 Surrounding	buildings	 are	 owned	
by	 the	 municipality	 and	 will	 house	 the	Maakleerplek	 programme	 indefi-
nitely.	The	idea	behind	this	particular	education	and	production	space	was	
to	give	people	who	are	not	going	through	mainstream	schooling	and	higher	
education	another	option	 for	 learning	and	working.	But	 it	 is	open	 to	any	
person	who	would	 like	 to	 use	 it	 for	 their	 own	 projects.	 The	 programme	
will	 provide	 a	 variety	 of	 spaces	 for	 creative	 work:	 there	 are	 prototyping	
and	 woodwork	 workshops,	 there	 are	 studios	 available	 for	 rent,	 there	 is	 a	
canteen	where	food	will	be	served,	there	is	an	open	studio	for	all	to	use.	They	
programme	managers	imagine	it	as	a	place	where	different	‘Leuven	residents	
meet,	share	space	and	material,	make	things	and	learn	from	each	other’.	

A
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4.2 General urban development

Marie-Thumas	site	is	located	on	the	left	of	the	Vaart	at	the	edge	of	Wilsele	
Village.	Currently	this	is	a	base	for	a	range	of	cultural,	sporting	and	creative	
activities	 run	 by	 the	 local	 community	while	 rent	 is	 subsidised.	The	main	
building	hosts	a	mix	of	activities	and	vacancies,	which	include	a	 jazz	club,	
a	dance	school,	kayak	club,	a	squash	club	and	a	graphic	studio	KPOT.	It	is	
considered	by	the	landowners	owners,	Revive,	as	a	sustainable	development.	
The	new	development	has	a	stated	focus	on	‘local	crafts	and	manufacturing	
companies	in	the	creative	and	circular	economy’.	

4.2.2 Site C: HAL 5

HAL	5	is	a	temporary	five	year	project	that	repurposes	the	historic	railway	
into	a	vibrant,	urban	and	sustainable	meeting	place	for	the	local	community.	
The	project	hosts	a	wide	range	of	initiatives	and	organizations	that	focus	on	
nutrition,	 sport,	 community	 building	 and	 sustainable	 entrepreneurship.	
The	project	 also	 offers	 room	 for	 experimental	making	 activities	 as	well	 as	
renting	space	for	event	activities	run	by	local	residents.

B

C

4.2.1 Site B: Marie-Thumas
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4.3 Propositional development

4.3.1 The proposal

				The	proposal	for	the	Maakleerplek	site	is	to	organise	production	according	
to	the	grain	of	the	typologies	identified.	Responding	to	the	street	conditions,	
the	various	typologies	are	introduced	so	that	the	smaller	Reuse	and	Repair	
typologies	face	the	street	whilst	the	inside	of	the	block	houses	progressively	
larger	unites	such	as	Craft	and	Fabrication	spaces.	The	four	typologies	are	
organised	in	hybrid	pairs,	reflective	of	the	latent	potential	of	collaboration	
highlighted	by	typological	analysis.	One	large	plot	to	the	northeast	of	the	site	
is	suited	for	a	Distribute	space	due	to	its	location	on	the	Havenkant	artery;	
this	typology	enables	the	materials	to	flow	through	the	site	by	storing	both,	
materials	received,	and	material	to	be	sent	out.

ne
w

 p
ed

es
tri

an
 ro

ut
e

Distribute:
contribue to
easing pressure
on material
flow route to 
EcoWerf

maker typologies 
introducing in a 
gradient of grain

Residential
Block

Greenery

Greenery

Leuven-Mechelen Canal

Shops

Shops

Case	
Studies:



1 Istanbul city profile 2

1.1	 Basic	city	profile	 2

1.2	 Policy	initiatives	 4

1.3	 Examples	of	policies	at	various	scales	 5

1.4	 Mapping	circular	maker	policies	 6

2 Five circular maker typologies in Istanbul 8

2.1	 Typology	1	(reuse)	case	study:	Ferikoy	Antika	Pazari	Flea	Market	 10

2.2	 Typology	2	(repair)	case	study:	Terzi	Mustafa	Bakırköy	 13

2.3	 Typology	3	(craft)	case	study:	Gümüş	Işçiler	Workshop	 16

2.4	 Typology	4	(fabricate)	case	study:	Fablab	Istanbul	 19

2.5	 Typology	5	(distribute)	case	study:	Çavuşlar	Hurdacılık	 22

2.6	 Summary	of	typology	findings	 25

3 Urban characteristics of Istanbul 27

3.1	 Urban	structure	 28

3.2	 Road	transport	 30

3.3	 Public	transport	 32

3.4	 Population	 34

3.5	 Historic	fabric	 36

3.6	 Demographics	 38

3.7	 Knowledge	&	skills	 40

4 Areas of urban development in Istanbul 42

4.1	 Options	for	Pop-Machina	site	 44

4.2	 General	urban	development	 46

4.3	 Propositional	development	 47

Annex 2 – Istanbul urban analysis demonstrations

Annex 2 - Page 1



Annex 2 - Page 2

1 Istanbul city profile

1.1 Basic city profile

Istanbul	hosts	Turkey’s	highest	concentrations	of	people,	cultural	 life	and	
economic	 development.	 It	 continues	 to	 be	 a	 centre	 of	 industrial	 produc-
tion	and	commerce	 (Dedeoglu,	2008).	 Istanbul’s	urban	development	over	
the	past	few	decades	has	resulted	in	a	fast-changing	and	growing	city	form.	
Certain	contextual	markers	of	this,	such	as	the	informal	sector	and	the	city’s	
heritage	 (still	 present	 in	 production	 and	 trade	 cycles),	 are	 highlighted	 for	
Pop-Machina’s	urban	analysis	of	this	city.	

Various	traditional	urban	practices	are	still	favoured	in	Istanbul.	The	tradi-
tional	 periodic	 and	 flea	 markets	 are	 very	 popular	 shopping	 choices,	 as	 is	
evident	in	their	growing	number	and	size	throughout	the	city—despite	the	
many	diverse,	new	 shopping	options	 that	have	 also	developed	around	 the	
city.	Markets	are	a	central	urban	form	in	Istanbul	and	reflect	the	particular	
social	and	economic	forces	at	play.	The	periodic	markets,	 for	example,	are	
‘supported	 by	 continuous	 rural	migration	 into	 Istanbul’	 (Dokmeci	 et	 al.,	
2006);	markets	with	 historical	 associations	 and	 traditional	 goods	 support	
tourism;	and	wholesale	and	flea	markets	allow	for	trade	flexibility	and	lower	
start-up	investment.

Istanbul’s	socio-economic	dynamic	is	in	flux.	Urbanisation	processes,	such	
as	ongoing	 rural-to-city	migration	 and	 the	 increase	 in	population	density,	
have	put	strain	on	the	city’s	infrastructure	and	economy.	An	informal	sector	
has	 absorbed	 the	 overflow,	 now	 constituting	 up	 to	 a	 quarter	 of	Turkey’s	
economy.	This	 is	 often	populated	by	people	 at	 the	margins	 of	 the	 labour	
market,	mainly	women	 and	new,	unskilled	migrant	workers.	The	 circular	
economy	is	fundamentally	a	top-down	agenda,	which	has	succeeded	on	the	
basis	 of	 regulatory	 measures	 and	 incentivised	 participation,	 however,	 the	
very	 existence	of	 such	a	 significant	 informal	 sector	points	 to	 an	economic	
setting	 less	responsive	to	measures	such	as	additional	tax	and	trade	regula-
tions.	Informal	activities	may	provide	promising	opportunities	for	circular	
maker	culture	in	Istanbul	due	to	strong	links	to	the	garment	industry	and	
other	forms	of	manufacturing.	This	in	part	explores	how	new	circular	initia-
tives	can	work	with,	rather	than	against	this	urban	dynamic?
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1:250,000Fig.1 Aerial view of Istanbul
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1.2 Policy initiatives

In	Istanbul,	policies	at	various	scales	help	promote	circular	economies.	EU	
waste	regulations	and	the	Circular	Economy	package	have	directly	informed	
Turkey’s	National	Waste	Management	Action	Plan	(2016-23),	prepared	by	
the	Ministry	of	Environment	and	Urbanization.

There	are	a	variety	of	initiatives	operating	at	the	national	scale.	The	Turkey	
Business	Council	for	Sustainable	Development	(BCSD)	supports	a	circular	
economy	working	group.	Atık	Nakit,	 an	NGO	which	promotes	 recycling	
for	 domestic,	 corporate	 and	 industrial	 operations,	 is	 another	 nationwide	
initiative.	 They	make	 use	 of	 digital	 platforms	 and	 a	 points-based	 system,	
incentivising	participation	through	financial	gains.	The	campaign	Sifir	Atik	
or	Zero	Waste	Project,	 is	 a	governmental	project	 established	 in	2017.	The	
project	operates	not	only	in	waste	management,	but	promotes	awareness	in	
schools	and	universities	as	well.	

At	the	city	scale,	Istanbul	Metropolitan	Municipality	(IMM)	has	prepared	
an	 Istanbul	 Climate	 Action	 Plan	 which	 explicitly	 outlines	 strategies	 for	
new	waste	management	 policy.	 IMM	 is	 also	working	 on	 the	 ‘Smart	City	
Istanbul’	 initiative,	which	makes	use	of	 theoretical	master	plans	to	reform	
municipal	services	as	smart	services,	including	waste	collection.	Circularity	
and	resource	awareness	is	also	being	reflected	in	the	cultural	life	of	the	city.	
The	16th	Istanbul	Biennale	(2019),	an	international	contemporary	art	exhi-
bition,	explored	garbage,	waste	and	greed	as	its	central	theme.	

Bureaucratic	processes	have	hindered	more	circular	engagement,	especially	
as	a	conflict	of	interests	exists	amongst	the	different	urban	authorities	who	
operate	with	different	priorities.	Also,	activities	associated	with	the	informal	
sector	operate	outside	of	 top-down	 support	 and	 regulation.	The	garment	
industry	 presents	 a	 form	 of	 bottom-up,	 informal	 activity	 that	 character-
ises	 unregulated	 production	 in	 Istanbul.	 Garment	 ateliers,	 outsourced	
home-workers	 and	 sweatshops	 are	 hidden	 and	 illegal	 endeavours—they	
do	not	comply	with	tax,	trade	or	labour	regulations,	and	the	workers	have	
no	protection		or	security.	This	sector	may	hinder	the	impact	of	top-down	
circular	policy	into	the	future.	It	will	be	necessary	to	include	the	informal	

sector	sensitively	in	conceptions	of	circularity	in	this	context,	if	a	
city-wide	impact	is	desired.

Fig.2 Policy relevant to the circular 
economy in Istanbul operates at three scales; 
international (EU policy), regional policy 
(Turkey), and local (Istanbul).
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1.3 Examples of policies 
at various scales

1.3.1 Macro scale: European Union Policy

Numerous	EU	policies	help	promote	circular	
economies.	Waste	targets	are	set	and	countries	
are	ranked	according	to	their	performance.	The	
EU	Green	Deal	aims	to	make	Europe	the	world’s	
first	‘climate-neutral	bloc’	by	2050,	providing	a	
roadmap	of	actions	for	member	states	to	take	to	
transition	to	a	circular	economy.

1.3.2 Meso scale: Turkey BCSD

Turkey	BCSD	(Turkey	Business	Council	
for	Sustainable	Development)	is	the	circular	
economy	and	development	work	group	in	
Turkey.	The	council’s	target	is	to	develop	a	
circular	economy	act	within	the	framework	of	
the	UN’s	Sustainable	Development	Goals	with	
the	help	of	leader	companies	in	Turkey.	

1.3.3 Micro scale: IMM Climate Change Action

IMM	has	been	preparing	the	Istanbul	Climate	
Change	Action	Plan	since	2016,	with	the	vision	
of	creating	a	‘Climate	Friendly	City’.	The	
plan	also	highlights	the	importance	of	energy	
efficiency	and	green	building	standards	in	the	
residential	areas	of	Istanbul	for	reducing	GHG	
emissions	and	promoting	energy	savings.



Annex 2 - Page 6

1.4 Mapping circular maker policies

Circular	economy	policies	promote	 sustainable	waste	management	as	well	
as	economic	and	cultural	shifts.	Circular	strategies	in	Istanbul	are	relatively	
new,	so	the	implementation	will	depend	on	gaining	socio-economic	partic-
ipation.	The	city	has	a	diverse	economy;	Istanbul’s	strong	informal	sector,	
tourism	 and	 business	 sectors	 can	 be	 targeted	 first.	 New	 urban	 strategies	
should	 aim	 to	 align	 these	 locally-established	 sectors	 with	 environmental	
concerns,	such	as	circularity	and	climate	resilience.	The	interaction	between	
new	and	established	cultural	practices	may	allow	for	a	wide	socio-economic	
uptake,	necessary	to	propel	the	yet	emerging	and	siloed	circular	economy	in	
Istanbul.	

Environmental     
Container	 deposit	 return	 facilities	 in	 metro	 stations	
reward	recycling	with	travel	credit.

Istanbul	Waste-to-Energy	Project	relies	on	a	network	of	
waste	transfer	stations	to	fuel	the	Kirismandira	inciner-
ator.

IMM	includes	the	redevelopment	of	Ataturk	Airport	
into	a	park.

Tourism
Tourism	Strategy	2023	set	out	‘authentic	shopping	
centres’	for	handicrafts;	e.g.	leatherwork,	carpets.

Istanbul	Climate	Change	Action	Plan	encourages	sus-
tainable	tourism,	including	seed	paper	museum	tickets.

Tourism	Strategy	2023	also	leads	the	regeneration	of	
Istanbul’s	marinas	to	accommodate	‘megayacht’	opera-
tions.

Informal sector
Oncekadin	seeks	to	encourage	women’s	economic	par-
ticipation	by	providing	a	cloud-based	platform	to	sell	
handicrafts.

Kaden	aims	to	foster	female	economic	involvement	
and	reduce	exploitation	in	the	informal	economy	by	
incentivising	formal	but	flexible	work,	micro-credits	
for	home-based	work,	training	courses,	and	providing	
socio-economic	support	for	refugees.
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1:250,000Fig.3 Policies in Istanbul
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1:250,000

2 Five circular maker typologies in Istanbul

Fig.4 Location of makers and stakeholders in Istanbul
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Stakeholder map

The	 stakeholder	 map	 shows	 the	 geographic	 distribution	 of	 the	 different	
typologies	 and	 Pop-Machina	 stakeholders.	 For	 Istanbul,	 the	 process	 of	
gathering	 typological	 data	 followed	 a	 survey	 and	 verification	process.	The	
survey	was	completed	with	less	than	a	handful	of	typologies	in	some	cases,	
which	made	for	insufficient	data	for	the	urban	analysis.	A	more	consistent	
number	of	samples	for	each	of	the	typologies	(between	5-10,	at	least)	would	
be	 considered	 sufficient	 for	 the	 analysis,	which	aims	 to	draw	parallels	 and	
uncover	patterns.	The	city’s	data	was	first	verified	to	ensure	it	fit	the	typology	
definitions	 and	 then	added	 to	by	our	 team	 through	basic	online	 searches.	
This	process	allowed	for	a	suitable	sample	set.	The	verification	process	for	the	
repair	 type,	 for	example,	would	entail	 searching	for	common	urban	repair	
services;	 these	 services	 include	 tailors,	 cellphone	 repair	or	 furniture	 repair.	
Craft	 is	 a	 prominent	 activity	 in	 Istanbul	 and	 traditional	 craft	 spaces	have	
been	 surveyed	before,	 such	 as	 in	 the	Crafted	 in	 Istanbul	project	 (https://
www.craftedinistanbul.com).	 This	 was	 another	 source	 for	 typology	
locations.	While	 these	data	 sources	 are	not	entirely	consistent	 throughout	
the	typologies	dataset,	our	analytical	focus	on	trends	and	clusters	allows	for	
that	flexibility.
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2.1 Typology 1 (reuse) case study: 
Ferikoy Antika Pazari Flea Market

With	over	200	stalls,	Ferikoy	Antika	Pazari	is	one	
of	the	largest,	busiest,	and	most	well-known	flea	
markets	in	Istanbul.	Established	in	2009,	trading	
takes	place	every	Sunday	from	09h00	until	
19h00.	The	flea	market	area	is	occupied	by	a	fruit	
and	vegetable	market	during	weekdays.	Locals	
primarily	frequent	the	market,	as	well	as	tourists	
who	find	themselves	north	of	Taksim	square.	As	
a	flea	market,	the	stock	is	focused	on	expensive	
and	well-maintained	antique	jewelry,	shoes,	
table	cloths,	lamps,	radios,	and	other	objects.	
The	items	are	generally	affordably	priced	and	
bartering	for	lower	prices	is	a	norm.	

2.1.1 People

The	market	brings	together	sellers	as	well	as	
bargain	hunters	and	collectors.	Sometimes	sellers	
are	of	lower-income	groups.	Otherwise,	one	
can	find	craftsmen	and	artisans	aiming	to	start	a	
business,	and	who	need	a	way	of	making	a	profit	
without	paying	for	high	rents	or	taking	on	leases.	
In	Ferikoy	Flea	Market,	the	sellers	are	mostly	old	
people.

2.1.2 Materials

Items	for	sale	can	include	tools	(like	wrenches	
or	hammers),	old	technology	(computers,	CDs,	
mobile	phones	or	television	remotes),	stuffed	
animals,	porcelain	mugs,	old	comic	books,	
photographs,	marriage	certificates,	artisanal	
products.	Some	vendors	sell	their	own	belong-
ings,	while	others	claim	they	spend	most	of	their	
time	sourcing	prized	goods.

2.1.3 Machines & Tools

Minimal	reconditioning	of	items	requires	tools	
for	cleaning,	dusting,	brushing	and	polishing	
objects,	carried	out	on	site.

2.1REUSE 
CASE STUDY
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2.1.4 Interior space

The	flea	market	occupies	the	concrete	frame	structure	of	a	former	car	park,	
covered	with	metal	sheet	roofing.	Within,	stalls	are	organised	in	a	grid	
pattern.

2.1REUSE 
CASE STUDY



2.1.5 Location

The	flea	market	is	located	just	north	of	Taksim	
Square,	within	walking	distance	from	the	
Osmanbey	Metro	Station	(in	the	north	of	the	
city)	but	otherwise	not	very	well	connected	to	
public	transport.	Nevertheless,	because	its	sellers	
as	well	as	buyers	are	overwhelmingly	from	the	
nearby	Şişli	district,	it	persists	as	a	very	popular	
local	market.	It	is	close	to	Istanbul’s	first	Beltway	
Road	O-1,	and	a	car	park	just	beside	it	is	as	large	
as	the	market	itself.	It	is	accessible	for	tourists	by	
taxi.

2.1.6 Area

The	Şişli	district	is	an	affluent	area	home	to	
upscale	fashion	and	boutique	retail,	as	well	as	a	
wide	variety	of	chic	restaurants	and	bars.	Luxury	
residential	and	office	towers	are	also	being	
developed	nearby.

2.1.7 Urban form

The	flea	market	occupies	the	concrete	frame	
structure	of	a	former	car	park,	covered	with	
metal	sheet	roofing.	Originally,	the	flea	market	
took	place	on	Sundays	to	allow	the	structure	
to	continue	to	be	used	as	a	car	park	for	the	rest	
of	the	week.	However,	it	was	so	popular	that	it	
became	a	full-time	market,	alternating	between	
a	fruit	and	vegetable	market	during	the	week,	an	
organic	Farmers’	Market	on	Saturdays	and	a	flea	
market	on	Sundays.
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2.2 Typology 2 (repair) case study: Terzi 
Mustafa Bakırköy

Terzi	Mustafa	is	a	clothes	repair	shop	in	Istanbul,	
providing	services	for	sewing,	alteration	and	
repair.	Since	new	clothing	is	so	affordable	
nowadays,	it	is	rare	for	them	to	make	clothing	
from	the	beginning.	Following	the	‘fast	fashion’	
trend,	design	has	become	increasingly	important.		
Like	most	tailors	in	Istanbul,	Terzi	Mustafa	
specialises	in	servicing	expensive	garments	such	
as	jackets,	dresses	and	gowns,	which	attracts	
people	who	can’t	afford	to	buy	new	expensive	
items	such	as	these.	The	shop	has	a	very	poor	
online	presence,	but	its	target	users	are	the	locals	
in	its	surrounding	neighbourhood.	The	hours	
of	operation	are	long	and	they	are	often	open	on	
holidays,	for	fear	of	losing	customers.

2.2.1 People

The	tailor	shop	is	run	by	one	master	tailor,	a	
junior	tailor	and	an	apprentice.	Customers	are	
generally	locals	that	need	their	clothes	repaired	or	
fitted.

2.2.3 Machines & tools

Sewing	machines,	tabletops	for	measuring	and	
cutting	fabrics,	stitching	and	cutting	instru-
ments.	Small,	low-tech	and	easy-to-move	tools.

2.2.2 Materials

The	tailor	sources	materials	like	fabrics,	threads	
and	buttons	from	fabric	shopping	centres	like	
IMC	Istanbul,	which	offer	a	wide	vareity	of	trade	
materials.	Small	fabric	shops	in	the	Sultanhamam	
area,	in	the	historic	centre	supplement	this	
source.

2.2 REPAIR 
CASE STUDY
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2.2.4 Interior space

One	small	room	accommodates	the	private	workspace,	the	public	fitting	
room	as	well	as	the	‘reception’.	Here,	sewing,	cutting,	as	well	as	taking	
clients’	measurements	all	take	place	(although	storage	of	threads	and	fabrics	
are	located	separately).	The	fully	glazed	shopfront	serves	as	the	room’s	one	
source	of	natural	light.	

2.2 REPAIR 
CASE STUDY



2.2.5 Location

The	shop	is	a	fourteen	minute	walk	from	
Bakırköy	metro	station,	close	to	Osmaniye	
District	in	the	west	of	the	city.	While	not	closely	
linked	to	public	transport	networks,	it	is	within	
walking	distance	from	its	customers,	who	are	
primarily	local	residents.

2.2.6 Area

The	shop	is	on	a	quiet	street	in	a	suburban	area	
characterised	by	small	streets	and	residential	
blocks.

2.2.7 Urban form

The	shop	is	situated	on	the	ground	floor	site	
of	a	residential	block.	Visible	signage,	and	a	
wide,	glass	shopfront	give	it	a	noticeable	street	
presence.
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2.3 Typology 3 (craft) case study: 
Gümüş Işçiler Workshop

Located	within	the	Buyuk	Yeni	Han,	Gümüş	
Işçiler	is	an	informal	setup	of	craftsmen	who	
collaborate	making	unique	silver	objects	like	
statues,	trays,	candle	sticks,	and	vases,	which	are	
sold	on	the	ground	floor	shop.

Most	hans	of	Istanbul	have	a	specialisation,	
such	as	jewellery,	metal	works,	textiles	or	silver-
smithing,	which	emerge	over	time	as	crafts	
establish	relationships	to	particular	areas.	The	
cluster	of	silver	working	craftsmen	in	Buyuk	
Yeni	Han	is	one	of	the	few	remaining	in	the	
historic	centre.	The	collaboration	of	craftsmen	
in	Buyuk	Yeni	Han	completes	the	process	of	
silver	working	from	grain	to	object.	Silver	grain	
is	melted,	thinned	into	sheets,	cut	and	baked	in	
the	workshop	of	Dursun	Sahin.	Rectangular	or	
circular	silver	sheets	are	passed	to	Eftal	Akar-
dere’s	workship	for	metal	spinning,	then	to	
Mustafa	Karabey	for	beating	and	Halis	Vavci	for	
embossing,	from	which	the	finished	objects	go	
into	the	Sinan	Gur	polishing	workshop	before	
being	displayed	in	the	shop.

While	some	workshops	have	gone	bankrupt,	
others	have	been	relocated	beyond	the	city	
core.	For	instance,	ironmongers	have	moved	
to	Sefakoy,	textile	workshops	to	Merter,	and	
goldsmiths	to	Kuyumcukent.

2.3.1 People

Each	master	craftsman	has	their	own	identity	
and	their	own	distinguished	place	in	silver	
production,	and	their	own	workshop	(named	
after	them).	Most	start	working	in	their	trade	
through	apprenticeships,	which	begin	at	a	young	
age.	

2.3.2 Materials

The	silver	grain	is	mechanically	and	chemically	
processed	into	sheets	in	a	nearby	shop.	The	sheets	
are	then	sent	to	the	crafts	workshop,	where	it	is	
moulded	into	silver	objects.

2.3.3 Machines & Tools

Processing	silver	grain	into	sheets	uses	stan-
dardised	electrical	ovens	for	melting	and	other	
electrical	machinery	for	pressing	and	cutting.	
The	processes	of	working	the	silver	sheets	into	
objects	use	a	variety	of	other	electric	machines,	
such	as	metal-spinners	and	wire-brush	polishers.	
Very	basic	tools	like	wooden	mallets	are	used	for	
beating,	while	a	wide	range	of	specialised	tools	
are	acquired	for	more	unique	techniques.

2.3 CRAFT 
CASE STUDY
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2.3.4 Interior space

The	workshop	is	situated	in	a	series	of	cellular,	small	and	adaptable	spaces,	
usually	connected	by	outdoor	corridors.	These	spaces	don’t	usually	open	
directly	onto	the	street,	but	can	still	be	glimpsed	into	by	passers-by	if	they	
are	walking	through	the	courtyard	of	the	han.	Every	craftsperson	has	their	
own	personal	workspace,	organised	according	to	their	preferences	and	
workflow.	Although	these	han	spaces	are	typically	quite	dark,	sometimes	
top-floor	workshops	have	perforated	ceiling	domes	to	allow	more	light	in.

2.3 CRAFT 
CASE STUDY



2.3.5 Location

Located	opposite	the	Buyuk	Valide	Han	(the	
largest	han	in	Istanbul)	in	the	historic	Eminonu	
area	in	the	horn	of	Istanbul,	the	Buyuk	Yeni	
Han	is	only	a	three	minute	walk	away	from	the	
Grand	Bazaar.	While	not	easily	accessible	by	
vehicle,	its	extremely	central	location	means	it	is	
well	connected	to	bus,	tram,	metro,	and	railway	
networks.

2.3.6 Area

The	Eminonu	area	has	a	small,	pedestri-
an-friendly	historic	urban	grain	with	narrow,	
winding	streets	that	are	lined	with	goods	stalls.	
Although	locals	can	be	found	shopping	in	Buyuk	
Yeni	Han	from	time	to	time,	its	location	at	the	
heart	of	the	historic	centre	makes	it	a	tourist	
hotspot.

2.3.7 Urban form

Originally	built	as	accommodation	for	jour-
neymen,	Hans’	courtyards	served	as	a	refuge	for	
horses	and	wagons,	while	cells	dispersed	around	
it	provided	storage	and	accommodation	for	
travellers.	Buyuk	Yeni	Han	is	a	large	Han,	formed	
of	two	courtyards.	Cellular	workshop	spaces	are	
dispersed	on	three	levels	around	the	courtyards	
and	connected	with	outdoor	walkways.	On	the	
ground	floor,	there	are	shops	in	which	items	
made	on	the	floors	above	are	displayed.	The	
courtyards	are	service	areas,	storage	areas,	as	well	
as	customer-fronting	areas.
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2.4 Typology 4 (fabricate) case study: 
Fablab Istanbul

FabLab	Istanbul	is	a	fabrication	lab	that	forms	
part	of	the	Cibali	Campus	of	the	Kadir	Has	
University.	This	lab	operates	within	a	network	of	
FabLabs.	Its	focuses	include	educational	facilita-
tion,	organising	workshops,	digital	skills	sharing,	
and	events	with	other	local	stakeholders	such	
as	Living	Lab	Basaksehir,	Salt	Galata	Museum,	
Istanbul	Maker	Lab	(Maker	Atolye)	and	
ImeceLAB.	It	has	also	started	a	workshop	series	
that	is	focused	on	the	circular	economy.

The	FabLab	considers	itself	an	‘open	access’	
resource.	Although	the	educational	setting	
promotes	use	by	students	and	for	educational	
purposes,	the	FabLab	is	open	to	anyone	who	
would	like	to	use	it,	subject	to	a	reservation	or	
booking.	They	state	that	any	person	who	is	aware	
of	the	basic	knowledge	of	use,	safety	and	cleaning	
of	machines	is	free	to	use	them.	The	tools	
available	are	common	to	fabrication	facilities	and	
do	require	specific	know-how.	These	include	3D	
Printers,	CNC	Routers	and	Sewing	Machines.

2.4.1 People

Anyone	can	join	the	FabLab	workshops	if	
they	register.	The	machines	and	tools	are	also	
available	to	anyone,	subject	to	booking	and	
the	completion	of	an	induction.	The	space	
is	frequently	used	by	workshop	participants	
from	outside	the	university.

2.4.2 Materials

ABS	plastic,	light	metal,	wood,	
composite/PCB,	thin	metal	
plates	and	textiles.

2.4.3 Machines & tools

The	workshop	focuses	on	teaching,	learning	and	
skills	sharing.		It	uses	machines	such	as	small	3d	
Printers,	CNC	Router,	a	desktop	CNC	Router	
and	Computer	Aided	Sewing	Machines.

2.4 FABRICATE 
CASE STUDY
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2.4.4 Interior space

The	interior	is	a	large	open	plan	space,	approximately	300sqm	,	which	
houses	a	small	number	of	specialised	proto-typing	machines.	These	are	
frequently	used	as	educational	tools	as	opposed	to	production	tools.	The	
lab	is	a	flexible	space	that	can	be	transformed	into	a	classroom,	thanks	to	its	
mobile	desks	and	chairs.	Small,	specialised	machinery,	such	as	3D	printers	
and	the	Computer	Aided	Sewing	Machine,	don’t	have	a	permanent	place	in	
the	lab	and	are	moved	around	according	to	demand	and	needs.	

2.4 FABRICATE 
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2.4.5 Location

FabLab	Istanbul	is	accessible	from	inside	of	
the	Cibali	Campus.	The	university	building	
is	located	just	north	of	Istanbul’s	historical	
Eminönü	district,	today’s	Fatih	district,	on	the	
southern	bank	of	the	Golden	Horn.

2.4.6 Area

The	FabLab	is	located	on	the	south	bank	of	
the	Golden	Horn	estuary,	on	the	Kadir	Cas	
Boulevard	that	runs	along	the	shore	of	the	
peninsula,	functioning	as	a	belt	road	for	the	
old	town	area.	The	FabLab	can	be	reached	
from	the	old	town	in	8	minutes	by	car	or	15	by	
public	transport	and	sits	right	between	the	more	
commercial	area	of	the	old	town	and	the	residen-
tial	neighbourhoods	spreading	inland.

2.4.7 Urban form

The	FabLab	is	spatially	dependent	on	the	Kadir	
Has	University,	being	completely	embedded	in	
the	University	building.	The	Lab	is	accessible	
from	inside	the	University	as	well	as	from	the	
street.	The	separate	access	gives	the	Lab	indepen-
dence	and	is	reflective	of	its	tighter	relationship	
with	the	public	than	the	university’s.	Its	glass	
shopfront	helps	anyone	unfamiliar	with	the	
University	find	and	join	workshops,	but	is	also	
an	important	source	of	light	in	the	long	main	
space	of	the	Lab.

Kadir Has University

FabLab

Annex 2 - Page 21

Urban tissue
Commercial
Green space

Industrial
Educational
Residential

  1:70,000

  1:10,000

2.4 FABRICATE 
CASE STUDY



Annex 2 - Page 22

2.5 Typology 5 (distribute) case study: 
Çavuşlar Hurdacılık

In	addition	to	top-down	plastic	recycling	policy,	
numerous	junk	collecting	firms	operate	privately.	
Çavuşlar	Hurdacılık	is	a	scrap	metal	supplier	or	
distributor,	which	functions	from	a	junkyard.	It	
works	within	the	fields	of	construction,	automo-
bile	and	logistics	industries.	It	was	established	in	
1990	and	operates	nationally.	

2.5.1 People

Junkyard	workers	need	to	be	physically	strong.	
Frequently	a	draw	for	immigrants,	because	of	the	
accessible,	low-skilled	form	of	work.

2.5.2 Materials

This	junkyard	collects	and	sells	
scrap	batteries,	aluminium,	
copper,	zinc,	iron,	chrome,	cables,	
lead,	engines	and	‘yellow	scrap’.

2.5.3 Machines & tools

The	metal	supplier	uses	cars	to	transport	materials.	
Sometimes	mechanical	sorting	and	packing	
machines	are	used	to	save	space.

2.5 DISTRIBUTE 
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2.5.4 Interior space

The	interior	is	a	large	space	accessible	for	vehicles.	The	human	or	social	
elements	of	facilities	are	disregarded	in	favour	of	making	more	storage	
volume.	
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2.5.5 Location

The	junkyard	is	a	three-minute	drive	from	the	
O-7	north-south	freeway,	making	it	well-con-
nected	for	vehicular	access.	It	is	poorly	connected	
to	public	transport	–	a	30min	walk	to	the	nearest	
metro	station,	Kirazli	Istasyonu.	

2.5.6 Area

The	Çavuşlar	Hurdacılık	yard	is	within	the	
‘working	class’	suburb	of	Bağcılar.	Metal	works	
are	among	the	main	economic	activities	in	the	
district	of	Bağcılar.

2.5.7 Urban form

The	yard	is	situated	on	a	lower	ground	floor	of	
a	vacant	building.	There	is	a	ramp	leading	down	
from	the	street	to	the	facility.

Urban tissue
Commercial
Green space

Industrial
Educational
Residential
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2.6 Summary of typology findings

Four	main	findings	have	followed	the	typological	analysis	in	Istanbul:	a	
need	for	flexibility,	the	lack	of	connectivity	amongst	different	typologies,	
the	high	level	of	traditional	crafts	in	comparison	to	the	other	pilot	cities,	
and	the	potential	for	hybrid	typologies.	

The	popularity	of	informal	trade	options,	like	markets,	reveals	the	need	
for	flexible	urban	forms.	The	informality	of	markets	allows	people	to	trade	
their	own	produce	or	reused	goods	without	having	to	make	a	large	invest-
ment	in	location,	space	or	trade	infrastructure.	This	also	suggests	a	high	
needs-based	trade	culture,	which	will	inform	reuse	and	repair	models	in	the	
city.	The	lack	of	connection	amongst	typologies	is	hindering	a	city-wide	
circular	economy;	fabrication	spaces	are	isolated	within	universities	and	
found	in	affluent	or	business	districts,	while	XL	distributors	straddle	
large	roads	and	traditional	crafts	spaces	cluster	in	historic	areas.	The	high	
number	of	crafts	spaces	in	Istanbul	is	related	to	a	traditional	form	of	crafts.	
Today,	these	spaces	are	connected	to	the	tourism	economy.	Craft	types	have	
the	means	and	know-how	to	repair,	yet	do	not.	Their	potential	to	become	
new	hybrid-types,	either	to	engage	in	repair	activities	or	more	innovative	
activities	of	local	designers,	can	be	supported	by	facilitating	urban	connec-
tions	beyond	the	historic	centre—to	domestic	areas	or	the	CBD	district.	
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The	 following	urban	 analyses	 focus	on	how	 the	 typologies	 are	
embedded	in	the	city	fabric	of	Istanbul.	Istanbul’s	urban	structure	
has	developed	with	various	social,	political,	and	economic	influ-
ences.	It	is	a	large	and	busy	city	that	still	supports	multiple	scales	
of	manufacturing	 and	 industry,	with	 a	 significant	 export	 base.	
The	character	of	the	present-day	city	has	been	governed	largely	
by	the	following	urban	forces:	increased	migration	into	the	city	
over	 the	 past	 decades,	 a	 decentralised	 urban	 plan,	 suburban	
growth	spread,	ongoing	industrial	activity	and	roads-based	urban	
development.	The	recent	nature	of	these	means	that	in	the	short	
time	since	 the	1970s	 the	city	has	undergone	significant	change	
and	growth.
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3.1 Urban structure

Istanbul	is	a	decentralised	city	with	multiple	urban	centres.	This	is	a	result	
of	 the	unprecedented	growth	of	 the	city	 in	 recent	years	and	has	also	been	
supported	 through	 urban	 planning	 strategies.	 IMM’s	 zoning	master	 plan	
from	1995	conceived	of	an	‘urban	macro-form’	that	was	‘linear	and	multi-cen-
tred’	in	order	to	ease	overcrowding	(Gerçek	&	Demir,	2008).	Istanbul	neigh-
bourhoods	form	strong	local	units	in	themselves;	the	governance	structure	
includes	neighbourhood	district	authorities,	who	are	responsible	for	audits,	
urban	development	plans,	environmental	protection,	amongst	others.	These	
smaller	clusters	throughout	the	city	stimulate	production	and	trade	commu-
nities,	evident	in	community-oriented	informal	markets.	

High	land	prices,	noise	and	water	pollution,	and	increased	traffic	congestion	
have	 led	 to	 the	 creation	 of	Organized	 Industrial	 Zones	 (OIZ)	 (Gerçek	&	
Demir,	2008).	These	zones	restrict	the	locations	of	large-scale	manufacturing,	
moved	to	peripheral	areas.	In	some	cases,	residential	settlements	developed	
around	 these	 industrial	 areas	 and	 the	city	 encroached	on	 the	 surrounding	
green	and	former-agricultural	areas.

3.1 URBAN 
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3.2 Road transport

Urban	development	has	 employed	 roads-based	policies	 in	 Istanbul.	There	
was	a	rapid	increase	of	registered	vehicles	in	the	city,	from	200,000	in	1980	
to	1.7mil	in	2007.	Urban	strategies	aimed	to	accommodate	this	increase	by	
adding	more	road	capacity	to	the	city	and	allowing	outward	urban	expansion,	
further	supported	by	decentralised	city	planning.	There	are	two	main	transit	
arteries	 or	 highways	 in	 the	 city,	 the	 Trans	 European	 Motorway	 and	 the	
Bosphorus	Bridges	Roads;	 these	 cross	 the	Bosphorus	 and	are	 some	of	 the	
most	congested	roads	in	Istanbul.	Both	are	congested	throughout	the	day,	
from	7am	until	9pm.	There	are	multiple	large	roads	and	highways	working	
throughout	the	city,	connecting	multiple	domestic,	historic	and	commercial	
centres.	This	creates	an	urban	condition	of	borders,	edges	or	peripheries	in	
central	areas	of	the	city.	For	example,	XL	distributor	typologies	can	be	found	
alongside	the	main	roads	that	run	throughout;	the	areas	around	these	roads	
have	larger-scale	infrastructure	and	very	low	pedestrian	activity.	

Road	transit	is	the	most	popular	form	of	mobility	through	the	city.	‘Almost	
90	%	of	the	private	[and]	public	passenger	trips	are	made	by	road	vehicles	in	
Istanbul’	 (Gerçek	&	Demir,	2008:	26).	The	municipality	aims	 to	enhance	
public	transport	in	order	to	stop	the	trend	of	private	car	use	in	Istanbul.

3.2 ROAD 
TRANSPORT
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3.3 Public transport

Public	 transport	 systems	 are	 widely	 available	 in	 the	 city.	 Regarding	 vehi-
cle-use	 statistics,	 they	 have	 not	 kept	 pace	 with	 the	 city’s	 growth	 (Gerçek	
&	Demir,	2008).	Rail	transit	is	a	priority	for	the	municipality	and	is	at	the	
centre	of	public	transport	regeneration	schemes.	Istanbul’s	steep	topography	
significantly	 restricts	 the	 construction	 of	 new	 rail	 lines,	 which	 limits	 this	
form.	Sea	transport	options	are	also	important	in	Istanbul	and	connect	the	
European	and	Asian	sides.	Ferries	and	sea	busses	operate	to	carry	commuters	
and	vehicles.	Akbil,	a	ticket	system	that	includes	all	bus,	rail	and	ferry	routes,	
has	 been	 introduced	 in	 order	 to	make	 the	 public	 transport	 system	more	
affordable	and	simple	to	use.	Beyond	this,	public	transport	will	need	to	be	
encouraged	more	 in	order	 to	 slow	 the	 trend	of	private	 vehicle	use,	which	
could	include	cycle	and	walking	paths.

The	Repair	and	Reuse	samples	are	distributed	directly	along	public	transport	
routes,	which	suggests	 that	areas	with	high	public	access	are	a	priority	 for	
these	 typologies	 in	 Istanbul.	Craft	 and	Fabrication	 spaces	 are	 also	 aligned	
with	 public	 transport,	 and	 often	 do	 not	 occur	 without	 nearby	 transport	
options,	but	are	not	as	closely	tied	to	the	transport	links	as	Repair	and	Reuse	
samples.	XL	Distributors	are	always	related	to	road	access.	

3.3 PUBLIC 
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3.4 Population

In	 2003,	 approximately	 two	 thirds	 of	Turkey’s	 population	 (67.8	million)	
was	living	in	urban	areas	and	Istanbul’s	population	has	grown	significantly	
over	the	past	few	decades.	‘Istanbul’s	population	increased	from	860,000	[at]	
the	beginning	of	the	20th	century	to	1.1	million	by	the	mid	20th	century	and	
to	10	million	by	2000	and	then	to	12.5	million	by	2007’	(Akdogan,	2009:	8).	
Analytical	maps	of	Istanbul	use	a	geographic	triple-ring	system,	to	categorise	
urban	development:	a	core	ring	includes	Eminonu	and	the	historic	centre;	a	
first	ring	encompasses	a	variety	of	neighbourhoods	like	Beyoglu,	Fatih	and	
Bayrampasa;	 and	 a	 second	 ring	 covers	 the	 newer	 suburbs,	 beyond	which	
is	considered	rural	or	green	space.	Population	data	for	the	city	over	recent	
decades	show	fewer	people	living	in	the	core,	from	14	per	cent	in	1985	to	5	
per	cent	in	2007.	Meanwhile,	the	suburban	periphery	experienced	a	popu-
lation	 spurt,	 from	21	per	 cent	 in	1985	 to	35	per	 cent	 in	2007	 (Gerçek	&	
Demir,	2008).	This	is	due	to	ongoing	urbanisation,	causing	rural-to-urban	
migration	and	increased	cost	of	land	in	the	centre.	IMM’s	promotion	of	a	
decentralised	urban	plan	for	Istanbul	also	has	had	an	impact	on	this	trend.	

Istanbul	is	a	densely	populated	city.	The	majority	of	sampled	typologies	are	
located	within	the	two	highest	densities	on	the	map.	The	large-sized	typol-
ogies,	 such	 as	Distribution	 and	Fabrication	 spaces,	 have	 locations	 in	both	
dense	and	more	sparse	areas.	The	Fabrication	spaces	in	particular	are	spread	
evenly	over	all	densities;	they	do	not	depend	on	population	density	for	their	
location.	The	Craft	and	Repair	spaces	occur	in	areas	with	higher	than	usual	
population	density,	as	fits	their	scale	and	public-orientation	in	this	setting.	
The	 Reuse	 typologies	 are	 in	 moderately-dense	 areas,	 but	 not	 exclusively;	
this	suggests	that,	in	this	context,	Craft	and	Repair	are	very	people-oriented,	
while	second-hand	or	Reuse	culture	is	less	dependent	on	locations	with	high	
numbers	of	people.	
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Fig.9 Population density in Istanbul (1000 people per sqkm)
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3.5 Historic fabric

Most	of	the	old	or	pre-1929	built	fabric	occurs	along	the	Bosphorous	Strait	
and	 Golden	 Horn.	 This	 trend	 reflects	 the	 city’s	 development	 alongside	
such	 a	 strategically	 significant	waterway,	 for	 trade	 and	other	 international	
networking.	The	more	 recently	built	areas	 in	 the	first	and	second	rings	of	
the	 city	were	 previously	 used	 for,	 if	 anything,	 agricultural	 purposes.	 But,	
over	the	last	few	decades,	they	have	been	absorbed	by	the	fast-growing	city	
for	new	residential	communities	and	industrial	zones.	The	Hans,	Istanbul’s	
popular	historic	crafts	infrastructure,	are	all	located	in	the	historic	centre	of	
the	city.	These	buildings	operated	throughout	the	Ottoman	era	as	workshops	
for	traditional	crafts	production,	as	well	as	to	provide	accommodation	for	
working	travellers.	Today,	this	part	of	the	city	is	geared	towards	heritage	and	
tourism;	the	remaining	cluster	of	Hans	in	the	area	describes	the	city’s	rich	
craft	 history	 and	 old	 trade	 centre.	The	 city’s	 recent	 suggestions	 to	 regen-
erate	the	old	Han	buildings	into	hotels	sparked	controversy	as	it	touches	on	
important	cultural	questions	regarding	workers’	heritage	buildings	and	the	
presence	of	craft	workshops	in	the	city	today.	At	this	scale,	there	is	no	link	
between	 the	 sample	 typology	 locations	 and	 the	 average	 age	of	built	 fabric	
around	 Istanbul,	 but	 there	might	 be	 a	 connection	 at	 the	 neighbourhood	
scale.		

HISTORIC 
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3.6 Demographics

An	average	household	 income	map	offers	 insights	 into	both	 land	value	 as	
well	as	demographic	spreads.	Income	and	population	density	distributions	
are	the	inverse	of	each	other,	describing	a	higher	population	density	in	areas	
with,	on	average,	a	 lower	household	 income.	Areas	with	older	built	 fabric	
are	also	aligned	with	the	higher	earning	neighbourhoods	as	well	as	the	better	
connected	 neighbourhoods,	 situated	 along	 the	 Bosphorous.	 The	 Fabrica-
tion	 typologies	 are	 located	 in	 areas	with	higher	household	 income,	which	
also	 relates	 to	 the	position	of	universities.	Repair,	Reuse	 and	XL	Distrib-
utor	typologies	are	evenly	spread	over	various	household	income	areas.	Craft	
typologies	 are	 not	 located	 in	 higher	 income	 areas,	 but	 otherwise	 evenly	
spread	throughout	the	city.	

DEMOGRAPHICS
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3.7 Knowledge & skills

The	 skills	 network	 map	 for	 Istanbul	 presents	 the	 locations	 of	 ISMEK	
training	 centres	 alongside	 open-source	 skills	 data	 from	 Openstreetmaps,	
which	uses	vocational	definitions	 such	as	 electrician	or	 tailor.	 ISMEK	 is	 a	
network	of	lifelong	learning	centres	that	offers	vocational	and	skills	training.	
The	 centres	 have	 also	 established	 courses	 in	 a	 variety	 of	 hand-	 and	 crafts-
skills	 and	 are	 located	 widely	 throughout	 Istanbul.	 The	 centres’	 locations	
align	with	more	densely	populated	and	newer	urban	neighbourhoods,	often	
found	in	areas	with	an	averagely lower	household	 income.	There	 is	a	high	
percentage	of	ISMEK	centres	in	the	first-ring	zone	of	the	city.	The	centres	
are	not	connected	directly	with	city-wide	public	transport	infrastructure	or	
main	routes.	Rather,	they	are	more	neighbourhood-oriented	and	so	located	
on	secondary	or	tertiary	streets,	or	a	domestic	street	network.	In	general,	the	
ISMEK	centres	are	in	areas	where	the	crafts	clusters	are	not,	which	suggests	
different	 social	 networks	 for	 the	 traditional	 crafts	 places	 and	 the	 ISMEK	
training	places.

3.7 SHARED 
KNOWLEDGE
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The	current	urban	development	projects	that	are	being	planned	by	the	city	
are	included	in	the	urban	analysis.	If	circular	maker	culture	is	being	consid-
ered	as	an	urban	phenomenon	as	well,	 these	projects	can	provide	valuable	
insight	into	how	the	city	might	align	circularity	or	making	to	their	existing	
development	priorities.

Urban	development	in	Istanbul	happens	at	multiple	scales,	including	plans	
from	Ministries,	the	city’s	planning	department	IMM	and	neighbourhood	
districts.	 IMM	 draws	 strategic	 plans,	 manages	 the	 many	 district	 factions	
and	 promotes	 progressive	 urban	 planning	 methods	 such	 as	 Participatory	
Planning.	IMM	operates	under	Turkey’s	Ministry	of	Development	(MoD),	
which	performs	 a	high-level	 analysis	 involving	planning,	 architectural	 and	
urban	issues,	often	relating	to	disadvantaged	groups.

Urban	 regeneration	 in	 this	 context	 is	 centred	at	 the	neighbourhood	 scale.	
The	local	districts	work	directly	with	neighbourhoods	while	IMM	operates	
across	the	city,	relaying	between	Ministries	with	local	districts.	The	Participa-
tory	Planning	system	is	applicable	at	the	scale	of	the	neighbourhood	as	well.	
Each	district	unit	is	aiming	to	generate	their	own	participation	model,	but	
the	general	plan	is	to	include	citizen’s	participation	from	the	beginning	of	
the	planning	process.	Participatory	planning	has	been	tested	in	a	few	districts	
already,	such	as	Beyoglu	and	in	the	Princes	Islands.	Methods	such	as	surveys	
and	questionnaires	are	used	to	gauge	citizens’	expectations,	what	they	believe	
is	 important	 in	 the	built	 environment	 as	well	 as	 their	 own	desires	 for	 the	
neighbourhood.	 IMM	 regards	 this	 as	 a	 good	 tool	 to	 engage	marginalised	
communities,	such	as	refugee	communities,	who	are	often	mostly	underrep-
resented	in	planning	processes.	Because	these	communities	are	a	priority	for	
the	municipality,	the	use	of	such	planning	tools	is	important.	IMM	under-
stands	the	creation	of	refugee	solidarity	centres	and	recycling	centres	as	some	
of	the	spatial	inflections	of	these	priorities.

The	municipality	 has	 relayed	 a	 few	 general	 plans	 and	priorities	 for	 urban	
development	in	Istanbul.	They	regard	the	integration	of	refugees	and	other	
marginalised	groups	such	as	rural	migrants	as	a	planning	priority.	A	master-
plan	has	been	prepared	in	line	with	this	priority,	which	involves	actions	for	
skills	 improvement,	 accommodation,	 and	 educational	 development.	 The	
need	for	climate	change	resilience	and	the	regeneration	of	old,	decaying	city	
fabric,	especially	those	subject	to	earthquake	risk,	are	also	priorities.	
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4.1 Options for Pop-Machina site

A 4.1.1 Edirnekapı site

This	is	an	industrial	site	in	the	Fatih	region	of	Istanbul.	It	is	being	considered	
as	a	Pop-Machina	site	because	it	 is	centrally	located,	near	to	demographics	
of	interests	such	as	refugee	community	areas	and	has	circular	and	upcycling	
activities	happening	on-site	already.

1:50,000
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Transport - 1:50,000

Skills - 1:50,000

Roads - 1:50,000
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Income - 1:50,000
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4.1.2 The Odayeri landfill

This	is	a	disused	landfill	site	on	the	peripheries	of	the	city.	It	is	being	consid-
ered	 for	 large	amount	of	 space	 it	offers,	 allowing	expansion,	as	well	 as	 the	
circularity	inherent	in	redeveloping	an	old	landfill.General	Urban	Develop-
ment

4.2 General urban development

4.2.2 Levent Alt Çarşı

Levent	is	one	of	the	main	business	districts	on	the	European	side	of	the	city,	
where	numerous	skyscraper	projects	are	currently	under	construction	or	in	
the	planning	phase.

B

C

D

E

F

4.2.1 Atatürk airport development

The	site	of	the	old	Atatürk	Airport,	which	is	being	developed	into	a	public	
park	with	a	temporary,	Covid-19	related	field	hospital	in	place	at	the	moment.

4.2.3 Osmaniye district

Authorities	plan	to	transform	the	Osmaniye	district	with	reliable	and	livable	
social	 facilities	 over	 the	 next	 five	 years.	 However,	 resident	 concerns	 over	
the	 potential	 gentrification	 of	 the	 neighbourhood	 have	 been	 raised,	 with	
authorities	assuring	that	measures	have	been	taken	to	prevent	residents	from	
becoming	victims	of	urban	transformation.	

4.2.4 Bayrampaşa district

	 The	 Bayrampaşa	 district,	 which	 has	 been	 subject	 to	 urban	 regeneration	
projects	since	2005,	including	significant	residential	developments.	This	site	
is	in	close	proximity	to	the	Pop-Machina	makerspace	site.	
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4.3 Propositional development

4.3.1 A maker circular ecosystem

The	images	above	recall	the	interiors	of	each	of	the	typology	case	studies	
in	Istanbul	–	Reuse,	Repair,	Craft,	Fabricate	and	Distribute.	Each	of	the	typol-
ogies	hosts	different	activities	and	has	distinct	spatial	features.	In	a	city-wide	circular	ecosystem,	each	of	
these	typologies	is	present	and	working	in	a	complimentary	way;	while	the	reuse	typology	in	Istanbul	
has	public	 appeal,	 the	 fabrication	 typology	 introduces	 expertise,	 and	 the	distributor	 typology	offers	
large-scale	infrastructure	and	space.
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4.3.2 Strategy for a circular maker ecosystem

The	 strategy	 for	 Istanbul	 centres	on	 the	notion	of	 a	hybrid	 typology.	
There	are	three	possible	hybrids,	given	overlaps	in	spatial	characteristics	
for	each	of	the	typologies.	The	diagram	illustrates	an	ecosystem	that	is	
powered	by	‘goods’	being	brought	into	a	market	by	people.	From	here,	
various	dynamics	unravel:	at	the	market,	goods	can	either	be	sold	as	they	
are	–	reuse	–	or	be	taken	in	for	repair	and	brought	back	to	be	sold	–	repair.	
This	 is	Hybrid	1.	Hybrid	2	entails	 these	goods	becoming	material	 for	
craftspeople	or	the	selling	crafts	in	markets;	this	process	can	be	enhanced	
by	Fabrication	technology	through	collaborations	with	 local	FabLabs.	
Hybrid	3	is	centred	on	the	distributor	site,	which	can	redistribute	large	
quantities	of	materials	from	any	of	the	other	typologies

XS
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XS
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XL
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XL

L

Hybrid 1

Hybrid 2

Hybrid 3

materials
crafted goods

Hybrid 1

Hybrid 2

Hybrid 3



Annex 2 - Page 49

Hybrid 1

Hybrid 2

Hybrid 3

4.3.3 The Spaces of a circular maker ecosystem

The	pictorial	representations	above	depict	the	three	hybrid	makerspaces.	
They	place	the	facilities	and	spatial	features	into	one	spaces,	in	order	to	
show	how	they	can	work	simultaneously.
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4.3.4 The site

The	chosen	Pop-Machina	makerspace	is	on	the	Edirnekapi	site.	The	strategy	
can	 be	 applied	 to	 this	 site	 and	 its	 urban	 conditions.	 The	 existing	 access	
options	are	highlighted;	it	is	a	site	with	relatively	good	accessibility,	despite	
low	on-site	pedestrian	activity	due	to	surrounding	cemeteries	and	bus	garage	
lots.	There	 is	 craft	 activity	on	 the	 site	at	present,	while	 large	quantities	of	
materials	are	being	moved	through	the	site	as	well,	linking	it	to	existing	craft	
and	distribution	activity.		

cemetery

to North of Istanbul

police
cemetery

bus garage

Fevzi Pasa Cd
craft street

electrician
jeweler

dressmaker
plumber

carpenter
tailor

handicraft
blacksmith

10min drive to
Beyogli area of reuse

Municipal Offices

to Golden Horn
craft area

Municipal 
Offices

food market

Tr

M

8min drive to
FabLab Istanbul

fo
ot

fa
ll

fo
ot

fa
ll

carpenters

Bayrampasa
District

(residential)



Annex 2 - Page 51

4.3.5 The proposal

The	numbers	1,	2	and	3	illustrate	a	timeline	for	the	activity.	The	arrows	illus-
trate	key	connections	to	be	made	with	the	city,	which	include	links	to	local	
reuse	in	Beyogli	and	crafts	clusters	as	well	as	to	nearby	FabLab.	The	FabLab	
and	Beyogli	area	are	both	within	a	short	drive	from	the	site,	while	the	Golden	
Horn	crafts	cluster	is	further	away.
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1 Piraeus city profile

1.1 Basic city profile

Piraeus	is	a	city	on	the	Attica	peninsula	in	Greece	that	forms	a	contiguous	urban	
region	with	the	nation’s	capital,	Athens.	Piraeus	Port	is	the	largest	passenger	port	
in	Europe	and	one	of	its	busiest	container	ports.	It	is	also	the	largest	maritime	
and	 industrial	 centre	 in	Greece.	The	city	has	developed	 to	accommodate	 lots	
of	travelers	and	goods	moving	through	on	a	daily	basis.	The	continuing	prom-
inence	of	 transport	 infrastructure	 and	 the	 city’s	 close	 connections	 to	Athens	
(illustrated	in	our	various	maps)	has	influenced	our	analysis	of	this	city.

The	formely	industrial	area	surrounding	the	chosen	Pop-Machina	makerspace	
in	Piraeus	has	recently	undergone	gentrification.,	which	is	important	to	consider	
when	advocating	for	new	maker	facilities	due	to	their	potential	to	inadvertently	
contribute	to	this	process.	

In	 Greece,	 gentrification	 occurs	 when	 industries	 become	 obsolete	 and	 new	
international	 investment	 opportunities	 materialise,	 and	 is	 connected	 to	 the	
desire	 to	 ‘modernise’	 the	 ‘economic	 base’.	Many	 European	 cities	 have	 let	 go	
of	manufacturing	industries	in	favour	of	tertiary	activities	in	a	process	known	
as	 ‘tertiarization’,	 altering	 demographics,	 skills	 and	 urban	 fabric.	 In	 Piraeus,	
the	 decline	 of	 traditional	 industries	 has	 caused	 “the	 abandonment	 of	 many	
buildings,	 the	 degradation	 of	 the	 environment,	 and	 the	 removal	 of	 residents	
from	 the	neighborhoods”	 (Delitheou	&	Georgakopoulou,	2019).	Remaining	
industrial	work	moved	to	the	city	outskirts	(REDIS,	2010).	Coastal	areas	once	
polluted	by	industrial	waste	were	cleaned	and	now	host	swimming	and	leisure	
activities	–	 some	call	 this	 a	 ‘middle-class	playground’	 (Alexandri,	2018).	This	
process	has	clear	cultural	and	social	repercussions.	The	Municipality	of	Piraeus	
said	in	2015	that	‘In	areas	where	tertiary	sector	is	developed	new	territorial	and	
social	problems	are	observed,	[including	the]	lack	of	free	space,	infrastructure	
and	 green	 places	 as	well	 as	weakening	 of	 social	 networks	 [sic]’	 (Delitheou	&	
Georgakopoulou,	2019).

There	are	currently	more	recycling	and	refurbishment	programmes	present	in	
Piraeus	than	reuse	and	repair	options.	The	local	municipality	aims	to	identify	
existing	networks	that	can	support	circular	maker	culture,	hoping		to	optimize	
public	 engagement	 at	 every	 stage	 where	 this	 is	 possible.	 The	 municipality	
defines	four	stages	of	the	circular	maker	process	each	requiring	different	levels	
of	state	involvement	and	public	engagement	(i.e.	different	sets	of	stakeholders,	
resources,	users	and	expertise),	as	follows:

1.	Collection	(public	engagement	potential)	 	 	 	 	
2.	Sorting	(public	engagement	potential)	 	 	 	 	 	
3.	Moving	materials	to	a	technical	base	or	workshop	(machinery,	technical	
experts,	and	little	to	no	public	engagement)	 	 	 	 	
4.	‘Composing’	or	creative	work,	e.g.	to	weave	the	material	(public	engagement	
potential)	
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Fig.1 Aerial view of Piraeus 1:100,000
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1.2 Policy initiatives

Although	there	are	no	distinct	circular	policies	 in	place,	Piraeus	has	many	
new	 bottom-up	 initiatives	 that	 tackle	 resource	 management,	 have	 estab-
lished	circular	activity,	and	are	united	by	common	goals	set	by	EU	directives	
to	reduce	consumption	and	waste.	For	instance,	Antapoditiki	is	a	recycling	
initiative	working	with	local	cafeterias	and	restaurants,	which	produce	large	
quantities	of	plastic	 and	glass	 refuse.	Another	 initiative	and	Pop-Machina	
partner	is	Blue	Lab	–	a	municipality-supported	innovation	space	that	offers	
education	and	information	on	recycling	and	upcycling.

These	 emerging	 organisations	 promoting	 circularity	 could	 be	 supported	
by	 better	 top-down	policies,	more	 effective	 urban	 planning,	 and	 stronger	
connections	to	local	sectors	beyond	sustainability.	

Policy	 relating	 to	 education,	 innovation	 and	 spatial	 planning	 is	 national,	
despite	 the	 efforts	 to	 decentralise	 throughout	 municipalities	 and	 regions	
(Urbact,	 n.d.).	 The	 most	 explicit	 municipal	 urban	 development	 strategy	
is	 the	 ‘Blue	 Growth’	 strategy,	 which	 has	 been	 implemented	 through	 the	
Piraeus	Port	masterplan.	The	municipality	 is	 also	 interested	 in	 improving	
the	underperforming	 logistics	 sector,	 increasing	 the	city’s	 attractiveness	 as	
a	‘destination’	(rather	than	merely	a	transit	hub),	and	developing	networks	
between	 the	 local	 authority	 and	 port	 to	 enhance	 passenger	 experience	 in	
Piraeus.	

As	with	other	Greek	cities,	a	lack	of	effective	top-down	planning	in	the	20th 
century	hindered	the	development	of	the	greater	Athens	urban	region.	Antic-
ipating	EEC	membership,	formal	development	policy	was	introduced	in	the	
mid-1970s,	and	then	again	in	the	1980s	and	90s	to	align	with	EU	standards.	
Regions	and	cities	still	significantly	depend	on	EU	funding	for	the	implemen-
tation	of	urban	plans	(REDIS,	2010).	Effective	urban	planning	is	currently	
hindered	 by	 a	 highly	 centralised	 planning	 system	 that	 prioritises	 ‘patron-
client	relations’	and	‘political	personalities’	(Alexandri,	2018).	While	urban	
transformation	in	Athens	has	been	primarily	driven	by	private	investors,	the	
lack	of	state	intervention	has	been	criticised	as	a	‘nuanced	planning	strategy	
which	[sic]	has	promoted	gentrification’	(Alexandri,	2018).

Fig.2 Policy relevant to the circular 
economy in Piraeus operates at three 
scales; international (EU policy), 
regional policy (Attica), and local 
(Piraeus/Athens).
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1.3 Examples of policies 
at various scales

1.3.1 Macro scale: European Union policy

Numerous	EU	policies	including	research	
funding,	circular	targets,	and	the	EU	Green	
Deal	help	minimise	the	consumption	of	natural	
resources	and	promote	circular	economies.	There	
are	no	specific	large-scale	initiatives	for	circular	
activities	in	cities.	However,	many	bottom-up	
initiatives	(such	as	Antapoditiki	and	Sxethia	in	
Piraeus)	adopt	EU	directives	as	a	common	goal,	
allowing	for	mutual	growth	of	various	urban	
circular	initiatives.

1.3.2 Meso scale: Attica regional 
operational programme

The	Attica	regional	operational	programme	
aims	to	restructure	the	region’s	productive	base	
by	enhancing	sectors	with	high	added	value	and	
low	environmental	impacts,	helping	to	support	
circular	activities.	Furthermore,	it	focuses	on	
making	the	region	more	attractive	through	
environmental	protection	and	climate	change	
adaptation,	while	also	taking	measures	to	ensure	
social	cohesion	of	the	region.

1.3.3 Micro scale: The Piraeus Blue Growth 
Strategy

The	Piraeus	Blue	Growth	Strategy	(2018-2024)	
aims	to	boost	the	city’s	maritime	‘Blue	Economy’	
around	sustainable	development	principles.	The	
strategy	seeks	to	safeguard	the	environment	while	
also	providing	employment	and	infrastructure.	
An	expansion	of	technology-based	jobs	and	
smart	infrastructure	in	the	city	support	the	
port’s	expansion.	The	strategy	also	addresses	the	
city’s	growing	coastal	tourism	industry,	more	
sustainable	mining	principles,	and	an	expansion	
of	boat-building,	fishing,	and	shipping	indus-
tries.
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1.4 Mapping circular maker policies

Despite	lack	of	circular	economy	policies,	other	municipal	plans	for	sustain-
ability	 and	 urban	 development	 can	 provide	 impetus	 for	 new	 circular	
agendas,	 including	the	 ‘blue	sustainability’	or	 ‘blue	growth’	 strategies	 that	
tackle	issues	of	sea	and	port	infrastructure.	

Fig.3	 shows	 circular	 initiatives	 and	 sustainability	 agendas	mapped	 against	
such	 regeneration	 schemes,	 which	 introduce	 tertiary	 uses.	 Projects	 to	
redevelop	Kopi	 and	Agios	Dionisios	 districts,	 the	Piraeus	Tower,	 and	 the	
Perama	 shipyard,	 are	 characteristic	 of	 ongoing	 industrial	 relocation	 away	
from	 the	 city	 centre,	 and	 a	 shift	 towards	 tertiary	 industries	 and	 wider	
socio-cultural	 restructuring.	While	 ‘blue	 growth’	 schemes	 like	 the	Piraeus	
Port	 Masterplan	 do	 promote	 environmental	 sustainability,	 there	 is	 little	
evidence	that	local	policy	supports	a	sustainable	tertiarisation	of	port	areas.

This	masterplan	aims	to	realise	the	objectives	of	the	Blue	
Growth	Strategy.	In	addition	to	expanding	the	port,	
plans	include	replanting,	recycling,	monitoring	water	
quality	in	the	harbour,	and	redeveloping	the	portside.

REDIS local action plan Piraeus 2010: 
This	local	action	plan	aims	to	help	the	local	economy	
transition	from	traditional	industrial	sectors	to	tech-
nology	and	knowledge-based	services.

Antapodotiki: 
This	organisation	runs	Integrated	Rewarding	Recycling	
Centres	in	residential	areas	to	promote	and	collect	
household	recycling,	while	contributing	toward	chari-
table	projects	like	soup	kitchens.

Perama ship repair zone: 
This	areas	has	been	upgraded	and	expanded	as	pat	of	the	
port’s	expansion	plans	to	support	the	growing	tourism	
industry.

Piraeus tower redevelopment ship repair zone: 
The	vacant	Piraeus	Tower	is	being	redeveloped	into	an	
“iconic	hub	of	entrepreneurship”	(a	mixed-use	cultural,	
leisure	and	digital	employment	centre).

Piraeus port masterplan: 
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Fig.3 Policies in Piraeus
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Fig.4 Location of makers and stakeholders in Piraeus and Athens

2 Five circular maker typologies in Piraeus
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Stakeholder map

The	strong	connection	between	Piraeus	and	Athens	affects	how	we	look	at	
existing	and	future	makers,	as	makers	in	one	city	make	up	for	a	shortfall	in	
skills	or	resources	in	the	other.	There	is	a	cluster	of	makers	in	the	post-indus-
trial	Troumba	and	Ayios	Dionisios	districts	north	of	the	commercial	centre	
in	 Piraeus.	Where	 no	 suitable	 examples	 of	 a	 typology	 existed	 in	 Piraeus,	
makers	 in	 Athens	 were	 identified.	 For	 example,	 that	 there	 are	 no	 repair	
spaces	illustrated	in	Athens	does	not	mean	that	none	exist;	rather	it	shows	
that	Piraeus	is	already	well	served	by	local	repair	shops	and	so	does	not	rely	
on	shops	in	Athens	for	this	service.	On	the	other	hand,	reuse,	fabrication,	
and	distribution	space	serve	a	larger	area	due	to	the	nature	of	their	service.	
As	such	we	have	shown	examples	of	these	typologies	from	the	wider	region.
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2.1 Typology 1 (reuse) case study: 
Piraeus sunday flea market

The	Sunday	Flea	Market	is	popular	for	locals	and	
tourists.	The	saying	‘one	man’s	junk	is	another	
man’s	treasure’	has	been	used	to	describe	the	
activity	of	this	market.	However,	most	of	the	
products	on	sale	are	new;	it	is	more	common	
to	find	designer	knock-offs	rather	than	priceless	
antiques.	In	contrast	to	the	swanky	tourist-ori-
ented	markets	in	Monastiraki	or	Plaka	in	Athens,	
one	online	commentator	termed	it	‘the	gritty	
alternative	to	Monastiraki’s	famous	swap	meet’	
where	locals	do	weekly	shopping.	

The	market	operates	every	Sunday	from	8	am	
until	2	pm	in	parallel	to	the	train	lines.	The	
market	is	flexible	and	open	to	different	kinds	of	
sellers	and	buyers;	some	stalls	have	large	tables	
and	shading	tents	while	others	set	their	wares	out	
on	a	sheet.	Bartering	is	commonplace.

2.1.1 People

Market	stalls	are	run	and	frequented	predom-
inantly	by	locals,	with	some	tourist	interest.	
Due	to	the	low	barriers	of	entry,	market	traders	
exhibit	a	wide	variety.

2.1.2 Materials

A	mix	of	used	and	new	goods	–	ceramics,	textiles	
and	clothing,	old	household	goods,	kitchenware,	
furniture,	jewellery,	metalwork,	plastic,	toys,	
paper	and	books.

2.1.3 Machines & tools

Some	stalls	have	tents	and	large	tables.	Others	
just	lay	out	their	goods	on	the	street.

2.1REUSE 
CASE STUDY
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2.1.4 Interior space

	The	market	does	not	have	any	enveloping	structure	or	even	a	clearly	
defined	boundary,	but	it	sprawls	along	the	south	of	the	M1	overground	
metro	tracks.	Stalls	are	informally	placed	along	this	route	and	crowd	at	
junction	points	where	their	placement	becomes	chaotic.	

2.1REUSE 
CASE STUDY



  1:70,000

  1:10,000

2.1.5 Location 

It	is	on	the	urban	boundary	with	Athens	in	the	
north	of	Piraeus

2.1.6 Area

It	is	located	a	6-minute	walk	away	from	a	Metro	
Line-1	station	in	Piraeus,	along	the	overground	
metro	train	tracks.	Situated	on	the	main	street	
leading	to	the	metro	station,	it	draws	in	footfall	
and	gains	exposure.

2.1.7 Urban form

The	market	has	no	sheltering	structure.		It	
comprises	of	some	permanent	metal	‘trading	
post’	booths	and	informal	‘booths’	placed	
directly	on	the	floor	without	any	formal	
structure.

Annex 3 - Page 12
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2.2 Typology 2 (repair) case study: 
Takoyni Star shoe repair

Takoyni	Star	(roughly	translated	“Heel	Star”)	
is	a	chain	shoe	repair	shop	and	locksmith	in	
the	commercial	centre	of	Piraeus.	It	repairs	
shoes,	leather	products	such	as	belts	and	bags,	
cuts	keys	and	sells	locks,	care	products	and	
accessories	for	the	maintenance	of	leather	items.	
The	philosophy	of	the	business	is	to	provide	
excellent	service	and	quality	repairs	in	a	way	that	
is	conscious	of	the	environmental	impact	of	the	
materials	used.	Materials	are	sourced	through	
well-known	companies	such	as	Vibram,	Avel,	
Saphir,	Wilbra,	Tarrago,	Footsanit.

There	are	other	branches	of	Takoyni	Star	in	
central	Athens	and	elsewhere	in	Greece	and	
Cyprus.	The	chain	is	slowly	expanding	across	
various	locations	in	Greece	as	the	demand	
for	shoe	repairs	increases.	The	small	branch	
in	Piraeus	is	a	family	run	business,	where	the	
master	shoe	repair	specialist	also	interacts	with	
customers	and	manages	sales.	A	rare	skill,	the	
craftsman	is	appreciated	by	locals	who	refer	to	
him	as	an	‘artist’.	

2.2.1 People

Despite	the	fact	that	it	is	a	chain	store,	the	local	
Piraeus	shoe	repair	craftsman	is	known	by	the	
locals,	who	also	form	the	main	customer	pool.

2.2.2 Materials

Mostly	leather	and	metal.

2.2.3 Machines & tools

Specialised	leather	tools	such	as	chisels	and	
hammers,	but	also	a	leather	sewing	machine.

2.2 REPAIR 
CASE STUDY
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2.2.4 Interior space

The	space	of	the	shop	is	a	small	open	plan	type	that	contains	both	a	public	
area	with	exposed	products	and	seating	for	trying	out	shoes	and	the	private,	
staff-only	shoe	repair	workshop,	the	two	areas	divided	by	a	tall	counter.	The	
counter	does	not	extend	to	the	entire	width	of	the	shop,	allowing	for	some	
fluidity	between	the	two	areas,	and	for	the	craftsman	to	receive	feedback	
and	interact	with	clients	in	the	public	area.	The	main	source	of	light	is	the	
fully	glazed	shopfront.

2.2 REPAIR 
CASE STUDY
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  1:10,000

2.2.5 Location

The	shop	is	located	in	the	commercial	centre	of	
Piraeus,	in	between	the	Pasalimani	Marina	and	
the	Piraeus	Port.

2.2.6 Area

Shop	on	a	high	street	in	a	very	dense	grid	residen-
tial	and	commercial	area	at	the	centre	of	Piraeus.

2.2.7 Urban form

Shop	on	a	narrow	high	street,	formed	entirely	of	
glass,	with	one	compact	open	space	that	hosts	
both	the	public	area	and	the	staff	area,	divided	by	
a	counter.

Annex 3 - Page 15

Urban tissue
Commercial
Green space

Industrial
Educational
Residential

Takoyni Takoyni 
Star Shoe Star Shoe 
RepairRepair

2.2 REPAIR 
CASE STUDY



Annex 3 - Page 16

2.3 Typology 3 (craft) case study: 
Plastikourgeio

Plastikourgeio	S.A.	is	an	Athens-based	‘shop	
and	lab’	where	people	can	be	trained	on	plastics	
recycling	and	reuse,	and	homeware	products	can	
be	purchased.	These	products	are	of	work	that	
has	come	out	of	the	‘green	economy’,	such	as	
upcycling.	Plastikourgeio	S.A.	collaborates	with	
Rokani,	an	Athens-based	makerspace.	Their	
material	focus	is	plastic	and	they	aim	to	explore	
and	‘accessible	and	creative	alternatives’	for	
single-use	plastics.	They	also	host	workshops	and	
seminars.	

They	can	be	considered	a	makerspace	as	they	
offer	open-source	tools	and	blueprints	for	
creative	work	with	plastics.	They	also	offer	a	
Green	Business	Program,	which	presents	a	
‘variety	of	tools	and	materials	to	help	greening	
your	company’,	as	well	as	a	home	recycling	
service.	This	service	collects	domestic	recyclables	
and	encourages	recycling	by	granting	savings	
from	local	businesses.	This	incentive	is	meant	to	
promote	both	recycling	activity	as	well	as	local	
businesses.	It	also	stocks	and	sells	goods	made	
from	recycled	materials	by	local	makers.

2.3.1 People

Open-source	lab	and	workshops	and	seminars,	
which	open	to	the	public.	The	machines	and	
plastic	recreation	activities	require	some	skill,	
which	can	be	learnt	through	workshops	and	
tutorials.	Anyone	can	visit	the	shop.

2.3.2 Materials

Single-use	plastics,	plastic	waste	in	general.

2.3.3 Machines & tools

Machines	to	process	plastics	into	usable	materials	
such	as	plastic	thread	that	can	then	be	knitted.

2.3 CRAFT 
CASE STUDY



Annex 3 - Page 17

2.3.4 Interior space

The	Plastikourgeio	consists	of	a	generous	public	area	for	the	display	of	
upcycled	goods,	as	well	as	a	workshop	and	storage	area	in	the	back,	where	
collected	plastic	items	are	processed	back	into	raw	material.	The	private	area	
is	also	a	staff	room	where	domestic	items	such	as	bookshelves	and	a	shop	
dog	reveal	a	tight	community	fostered	within	Plastikourgeio.	The	public	
display	of	goods	is	carefully	curated	and	is	mindful	of	creating	a	sense	of	
high	quality	to	dispel	the	preconception	that	recycled/upcycled	goods	are	
low	quality.

2.3 CRAFT 
CASE STUDY
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  1:10,000

2.3.5 Location

Just	north	of	central	Athens,	25min	by	car	from	
Piraeus	but	also	accessible	by	train	being	a	10	
min	walk	away	from	metro	station	Omonia	on	
the	M1	line	that	runs	directly	to	Piraeus.

2.3.6 Area

The	street	is	mainly	residential	although	a	
significant	number	of	buildings	have	commercial	
uses	on	the	ground	floor,	from	shops	to	cafes	
and	small	restaurants.	Plastikourgeio	is	located	in	
between	the	Neapoli	residential	neighbourhood	
and	the	Old	Town	of	Athens.

2.3.7 Urban form

Shop	with	significant	presence	on	the	street,	
it	sits	slightly	recessed	from	the	narrow	street,	
under	the	projecting	upper	floors	of	the	resi-
dential	building.	The	recess	offers	shelter	from	
the	elements	but	also	widens	the	pavement	just	
in	front	of	the	shop,	increasing	its	exposure	and	
capacity	for	accommodating	larger	groups	or	
loitering	passers-by	without	interfering	with	
traffic.
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2.4 Typology 4 (fabricate) case study: 
Athens Makerspace

Athens	Makerspace	prides	itself	on	being	the	first	
non-profit	makerspace	in	Athens.

Although	not	directly	connected	to	any	
education	institution,	Athens	Makerspace	
collaborates	with	other	fabrication	labs	in	Athens	
and	beyond,	as	well	as	with	the	local	authorities	
to	develop	projects,	workshops,	series	of	seminars	
in	pursuit	of	its	ambition	to	help	locals	develop	
technical	skills.	It	also	self-generates	projects	
such	as	the	Remakers	project	that	focuses	on	
the	refugee	community.	Athens	Makerspace	is	
highly	aware	of	the	Maker	Movement	developing	
across	the	world	and	of	its	role	in	bringing	that	
philosophy	into	Greece.	It	firmly	believes	in	the	
Do	It	Yourself	and	Do	It	Together	values,	as	well	
as	promotes	sustainability	and	circular	economy.

Its	goal	is	to	be	a	resource	for	anyone	that	wants	
to	learn	new	skills	or	that	has	ideas	they	would	
like	to	prototype,	thus	being	a	social	resource	
as	well	as	a	technical	equipment	resource	that	
provides	specialised	tools	and	machinery.	

It	operates	on	an	annual	or	monthly	membership	
format	with	different	tiers	that	offer	different	
levels	of	access	to	the	machines	and	spaces	of	the	
Lab.

2.4.1 People

Access	is	open	to	all	paying	members,	student	
participation	is	encouraged	through	a	significant	
discount.	Non-members	can	also	visit,	but	only	
explicitly	with	the	purpose	of	deciding	whether	
to	become	a	member	or	not.	Workshops	are	
usually	free	for	anyone	to	attend.	The	Lab	
emphasises	that	all	age	groups	and	professional	
backgrounds	are	welcome	to	join	the	Makerspace	
community.

2.4.2 Materials

Electronics,	textile,	metalwork,	plastic,	print-
making,	woodwork.	These	are	sourced	by	
members	and	only	in	exceptional	situations	are	
assisted	by	staff	for	obtaining	certain	materials.

2.4.3 Machines & tools

CNC	milling	machine,	laser	
cutter,	3D	printing,	woodworking	
tools,	metalworking	tools,	vinyl	
cutting,	sewing,	electronics	tools,	
jewellery	making.

2.4 FABRICATE 
CASE STUDY
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2.4.4 Interior space

Athens	Makerspace	is	an	86sqm	space	that,	besides	the	tools	and	specialised	
equipment,	mainly	provides	large	workbenches	and	storage	space.	It	has	
a	noticable	presence	on	the	street	through	a	three-tiered	shopfront	which	
becomes	particularly	important	during	workshops	and	seminars	that	are	
open	to	the	public.

2.4 FABRICATE 
CASE STUDY
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  1:10,000

2.4.5 Location

Located	east	of	the	old	town	of	Athens	and	just	
south	of	the	Laboratory	of	Physics	campus	of	
the	University	of	Athens;	it	is	on	a	site	very	well	
connected	to	the	city’s	bus	routes.

2.4.6 Area

In	Kaisariani,	close	to	the	centre	of	Athens,	
the	shop	is	located	on	a	small	residential	street	
just	off	the	Imittou	boulevard,	an	important	
commercial	artery	in	the	east	of	Athens.

2.4.7 Urban form

The	Makerspace	has	a	deep	plan	with	a	clear	
shop	frontage	on	the	ground	floor	of	a	4-storey	
residential	building.
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2.5 Typology 5 (distribute) case study: 
SMA Schistou waste transfer station

SMA	Schistou	is	an	integral	part	of	the	waste	
management	strategy	of	EDSNA.	Aside	from	
bin	collection	it	also	collaborates	with	businesses	
for	collection	of	special	waste	or	large	and	bulky	
waste.

Opened	in	1991,	this	transfer	station	was	
built	to	reduce	traffic	at	peak	hours	and	the	
number	of	garbage	trucks	on	the	roads	in	and	
around	Athens.	Initially	designed	to	serve	only	
the	Municipality	of	Piraeus,	it	has	since	then	
extended	to	serve	more	than	10	Municipalities	
of	Attica.	The	creation	of	the	SMA	Schistou	
station	eliminated	130	garbage	truck	routes	by	
compressing	waste	into	much	smaller	containers	
that	can	more	efficiently	be	moved	to	the	Landfill	
and	Recycling	Plant	OEDA	in	West	Attica.	On	
average	SMA	Schistou	processes	900	tons	of	
waste	per	day.

The	creation	of	SMA	Schistou	was	motivated	
not	only	by	an	ambition	for	time	and	financial	
efficiency	but	also	to	reduce	environmental	
pollutants	(noise,	dust)	on	the	garbage	trucks	
route	network	and	surrounding	the	landfill.

2.5.1 People

People	working	at	SMA	Schistou	are	skilled	
machine	operators	able	to	manage	the	
equipment	of	SMA.	However,	the	job	range	
offered	by	SMA	is	wide	and	varies	from	truck	
drivers	to	managers.

2.5.2 Materials

Glass,	metalwork,	plastic,	paper.

2.5.3 Machines & tools

Mechanical	bridges,	fixed	compression	units,	
electronic	scales.	The	heart	of	the	electrome-
chanical	equipment	of	SMA	is	the	unified	power	
supply	and	operation	system	of	the	4	compres-
sors	of	SMA,	which	consists	of	two	parallel	lines.

2.5 DISTRIBUTE 
CASE STUDY
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2.5.4 Interior space

The	station	extends	over	40,000	sqm	of	which	2,000	sqm	are	built	on.	
It	is	organised	on	a	circular	route	to	increase	efficiency	and	is	designed	to	
avoid	the	need	for	intermediate	storage	of	waste;	trucks	coming	in	unload	
the	waste	which	is	compressed	immediately,	inside	the	main	premises	of	
the	station.	The	fact	that	the	waste	is	processed	indoors	is	considered	a	
key	aspect	of	health	and	safety	through	the	reduction	of	environmental	
nuisances	(odours,	dust,	leakage	of	liquids,	dispersion	of	light	objects.)

2.5 DISTRIBUTE 
CASE STUDY
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  1:10,000

2.5.5 Location

Opposite	the	Schistou	Industrial	Park,	it	is	
placed	on	the	L.	Schistou-Skaramaga	road,	a	large	
8-lane	artery	that	leads	straight	into	the	north	
of	Piraeus.	The	station	is	20	minutes	drive	away	
from	the	centre	of	Piraeus.	

2.5.6 Area

Within	the	boundaries	of	the	Municipality	of	
Perama,	in	an	isolated	area	west	of	Athens.

2.5.7 Urban form

The	auxiliary	facilities	of	SMA	include	mobile	
equipment	workshop,	material	warehouse,	
auxiliary	premises,	administration	offices,	mobile	
equipment	laundry	and	gas	station,	entrance	gate	
vehicle	weighing,	installation	and	fire	network,	
auxiliary	mobile	equipment.	It	does	not	provide	
access	to	the	public.
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2.6 Summary of typology findings

From	the	success	of	bottom-up	initiatives	like	Plastikourgeio	to	the	centralised	
municipal	 refuse	 service,	 our	 analysis	 of	maker	 typologies	 in	 Piraeus	 and	
Athens	reveals	clear	strengths	and	weaknesses	for	maker	culture	that	are	used	
to	inform	our	proposal	in	the	last	section.	The	bottom-up	engagement	with	
circularity	has	resulted	in	a	successful	hybrid	model,	Plastikourgeio,	which	
can	be	replicated.	Electronics	repair	shops	are	widely	available,	while	more	
traditional	 repair	 shops	 (for	 shoes,	 for	 instance)	 are	 also	 becoming	 more	
popular.	

Fabrication	 spaces	 in	 Piraeus	 and	 Athens	 are	 relatively	 advanced	 and	 are	
not	bound	to	any	 formal	education	or	university	 facilities.	Although	 they	
engage	with	schools	and	educational	institutions,	they	are	independent	and	
take	their	own	initiative.	They	promote	a	wider	variety	of	making	and	craft	
skills	than	their	institutional	counterparts	in	other	cities,	which	tend	to	focus	
on	high-tech	or	CAD/CAM-based	skills.	This	will	help	develop	a	circular	
maker	 network	 in	 Piraeus,	 especially	 given	 the	 focus	 on	 education	 in	 the	
city,	the	lack	of	employment	for	highly-educated	people,	and	the	importance	
placed	on	recycling	plastic	near	a	busy	transit	hub	and	marine	environment.	

Distributor	 typologies	 are	 principally	 large	municipal	 waste	management	
centres	on	the	urban	periphery	that	are	much	less	concerned	with	circular	
principles	and	public	engagement	than	other	typologies.	These	centres	take	
waste	from	the	city	to	the	landfill	or	recycling	centres.	This	highly	stream-
lined	operation	takes	the	form	of	centralised	infrastructure,	outside	of	the	
city.	The	entire	process	 is	built	around	the	most	efficient	use	of	resources:	
the	length	of	the	route	and	number	of	trips	a	waste	truck	needs	to	take	is	at	
a	minimum.	The	high	degree	of	streamlining	is	an	effect	of	good	top-down	
management.	But	in	order	to	promote	circular	principles,	the	process	could	
benefit	from	the	addition	of	other	multi-stage	or	decentralised	processes	that	
allow	for	a	variety	of	forms	of	engagement.

A	 variety	 of	 bottom-up	 initiatives	 have	 developed	 in	Piraeus	 and	Athens.	
Plastikourgeio	is	a	successful	circular	maker	hybrid	combining	craft,	distri-
bution,	and	fabrication	activities	that	can	be	used	as	a	model	for	initiatives	in	
other	cities.	Inside	their	small	unadorned	space,	high-tech	machinery	turns	
waste	 into	 raw	material,	which	 is	 then	 collected	 and	 used	 by	 local	 crafts-
people.	The	success	of	this	typology	rests	in	its	bottom-up	approach,	use	of	
small-scale	machinery	and	marketing	tactics:	by	placing	collecting	recyclables	
through	bins	it	places	in	nearby	offices,	cafes	and	homes,	Plastikourgeio	does	
not	depend	on	municipal	material	loops.	By	using	small-scale	machinery	and	
collection	methods,	it	can	exist	in	very	public,	central	or	desirable	city	areas	
while	 still	 performing	 low-profit	manufacturing	 work.	 An	 attached	 shop	
sells	 the	 craft	 goods,	marketing	 them	with	 the	 appealing	 feature	 of	 being	
recycled.
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Piraeus	 is	 located	7km	 south-west	 of	 the	 centre	 of	Piraeus,	 on	
the	 coast	 of	 the	 Attica	 Peninsula	 in	 central	 Greece.	 Formed	
around	the	city’s	port,	much	of	the	city	today	consists	of	mid-rise	
buildings	 arranged	 in	various	 street	 grids,	dotted	with	 the	odd	
tower	or	historic	building.	Most	buildings	directly	 around	 the	
port	 are	 for	 industrial	 or	 commercial	 uses.	 Major	 roads	 and	
railway	lines	terminating	at	the	port	connect	the	city	to	Athens	
and	the	wider	region.

Fig.5 Overview of methods of urban analysis
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3 Urban characteristics of Piraeus
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3.1 Urban structure

Piraeus	is	an	old	port	city	with	a	commercial	centre	and	residential	suburbs.	
The	 ISAP	 railway	 line	 splits	 the	municipality	 into	 two	 ‘urban	 functional	
unities’	(Delitheou	&	Georgakopoulou,	2019)	–	one	covering	the	city	centre,	
Piraiki	Peninsula,	 and	Kastella	 regions	 in	 the	 southeast,	 and	onc	 covering	
the	Neo	Faliro,	Kaminia	and	Tabouria	regions	in	the	northwest.	This	latter	
zone	 has	 ‘intense	 pressures	 from	 the	 passenger	 and	 commercial	 port	 and	
shipbuilding	 activities,	 high	population	 and	urban	density,	 traffic	 conges-
tion,	 lack	 of	 free	 space,	 abandoned	 industrial	 areas	 and	 public	 property’	
(Delitheou	&	Georgakopoulou,	2019).	

Recently,	former	industrial	activities	in	areas	like	Kopi	and	Agios	Dionisios	
have	moved	out	of	the	city	centre,	replaced	by	regenerated	spaces	intended	
for	tertiary	activities	such	as	educational	and	cultural	programmes.	Fabrica-
tion	spaces	in	Piraeus	are	independent	from	educational	institutions,	and	are	
often	in	central	areas.	Blue	Cycle,	a	Fabrication	stakeholder,	is	committed	to	
using	only	plastic	waste	that	has	been	gathered	from	the	sea	and	this	supports	
their	 location	so	close	to	the	port.	Repair	spaces	are	connected	to	residen-
tial	 zones,	 and	 the	high	number	of	 these	 in	Piraeus	 suggests	 this	 typology	
operates	at	the	scale	of	a	neighbourhood,	rather	than	regionally.	Craft	spaces	
are	distributed	 throughout	 residential,	 retail	 and	commercial	 areas.	 It	will	
be	useful	to	study	the	differences	between	traditional	and	innovation-based	
crafts	spaces.	

3.1 URBAN 
STRUCTURE
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Fig.6 Land use in Piraeus and 
Athens
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3.2 Road transport

Piraeus	doesn’t	have	large	roads	running	through	the	city	centre.	However,	
key	roads,	such	as	those	connecting	the	port	to	Athens	may	contribute	to	the	
high	traffic	issues	in	the	city.

In	Piraeus,	flea	markets	and	other	types	of	reuse	markets	are	located	on	main	
roads,	often	beside	metro	stations	to	draw	in	customers	from	further	afield.	
By	contrast,	 in	Athens,	 reuse	 shops	 are	 located	on	 small,	 centrally-located	
side	roads,	typical	of	the	traditional	craft	shops	in	the	capital.	Examples	of	
Repair	 spaces	 are	 found	 on	 tertiary	 roads	 in	 local	 residential	 neighbour-
hoods	 and	do	not	 rely	on	 regional	 connectivity.	Likewise,	Craft	 spaces	 in	
Piraeus,	which	often	have	a	focus	on	innovation,	are	also	on	tertiary	roads	
but	in	central	locations.	Distributors	are	located	on	main	motorways	or	big	
regional	roads,	relying	on	regional-scale	connectivity	for	effective	operation.

3.2 ROAD 
TRANSPORT
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Fig.7 Major highways in 
Piraeus and Athens
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3.3 Public transport

Regional	rail	and	metro	systems	that	terminate	at	Piraeus	port	connect	the	
city	 and	 its	 maritime	 passenger	 connections	 with	 Athens	 and	 the	 Attica	
region.	Rail	 tracks	 from	 the	 terminus	 act	 as	 an	 urban	boundary,	 creating	
leftover	 space	 that	 the	flea	market	 (studied	 in	 section	2.1)	uses	 to	operate.	
Fabricate	and	Reuse	spaces	are	also	located	near	rail	lines	suggesting	they	too	
have	a	regional	demand.

The	bus	network	is	extensive	across	the	greater	urban	region	of	Piraeus	and	
Athens.	Since	the	1960s	the	region’s	suburbs	have	grown	significantly,	and	
this	urbanism	benefits	from	a	broad	bus	network.	

3.3 PUBLIC 
TRANSPORT
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Fig.8 Public transport in 
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3.4 Population density

Piraeus	and	Athens	form	a	continuous	urban	landscape	with	a	consistently	
high	 population	 density	 (fig.9),	 across	 the	 residential,	 commercial,	 retail	
and	infrastructural	land	uses.	Neither	Piraeus	nor	Athens	is	as	dense	as	the	
residential	suburb	to	the	left,	Kallithea,	which	runs	the	length	between	the	
two,	indicating	the	prominence	of	suburbs	and	their	related	travel	require-
ments	 in	 this	 context.	 Suburbanisation	has	 had	 a	 significant	 influence	 on	
the	 current	urban	 structure	of	 the	 region.	During	 the	1960s,	 an	 influx	of	
rural	migrants	caused	overcrowding	in	the	capital	and	put	a	huge	strain	on	
service	delivery.	Over	the	following	half-century,	suburbanisation	saw	many	
Athenians	settling	in	Piraeus	and	elsewhere	in	Western	Attica	(Rontos	et	al.,	
2006).	

The	majority	of	surveyed	spaces	are	in	central	Athens	or	Piraeus,	where	the	
population	densities	are	high.	Reuse	and	repair	spaces	clearly	depend	on	the	
heavy	footfall	and	population	densities	of	city	centres.	By	contrast,	distribu-
tion	spaces	are	located	outside	city	municipalities,	indicating	they	do	not	rely	
on	public	accessibility.

3.4 POPULATION 
DENSITY
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3.5 Historic fabric

Fig.10	shows	there	are	more	historic	buildings	in	residential	areas	and	fewer	
around	 the	 commercial	 centres,	 indicating	 that	 commercial	 uses	 require	
continual	 upgrades	 and	maintenance.	There	 are	 no	 apparent	 correlations	
between	historic	fabric	and	the	location	of	any	of	the	typologies	in	Piraeus.

HISTORIC 
FABRIC3.5
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3.6 Demographics

Patterns	 of	 unemployment	 highlight	 where	 residents	 require	 support	 to	
access	 the	existing	maker	typologies	or	new	makerspaces.	There	are	higher	
rates	of	unemployment	 in	peripheral,	 industrial	 areas	undergoing	 redevel-
opment,	such	as	the	northwest	neighbourhoods.	Development	in	this	areas	
should	 benefit	 residents	 by	 creating	 sustainable	 employment.	 In	 Piraeus,	
many	highly	educated	people	who	used	to	work	in	research	programmes	are	
unemployed.	An	increasing	number	of	such	people	seek	jobs	abroad,	leading	
to	 a	 ‘brain	 drain’	 in	 the	 city	 (REDIS,	 2010).	 To	 counteract	 this,	 educa-
tion-focused	regeneration	schemes	such	as	the	REDIS	project	aim	to	employ	
this	target	group	for	Fabrication	spaces.

There	are	no	apparent	correlations	between	demographics	and	the	location	
of	any	of	the	typologies	in	Piraeus.

3.6 DEMOGRAPHICS
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Fig.11 Unemployment rate in 
Piraeus and Athens
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3.7 Skills

Piraeus	 was	 built	 around	 the	 maritime	 industry,	 fostering	 generations	
of	 related	 skills	 in	 the	 local	 area,	 including	 shipbuilding,	 tourism,	 trade	
and	 commerce,	 customs	 and	 regulation	 frameworks,	 and	 more	 recently,	
plastics	 innovation.	Formal	educational	 institutions	such	as	the	University	
of	Piraeus,	which	has	 a	prominent	business	 school	 focussing	on	business,	
finance	 and	maritime	 studies,	 have	 also	 grown	out	 of	 the	 city’s	 industrial	
and	maritime	past.The	partial	mapping	of	local	crafts	and	skills	(from	Open-
StreetMap	data)	in	fig.12	clearly	illustrates	Piraeus	as	a	pool	of	skills	distinct	
from	Athens’	own	cluster	of	skills.	The	network	of	crafts	in	Piraeus	is	mostly	
contained	within	the	commercial	centre,	with	a	few	tailor	shops	in	the	resi-
dential	neighbourhoods	to	the	north.	Likewise,	in	Athens,	there	is	a	cluster	
of	crafts	in	the	retail-	and	tourism-oriented	city	centre.

3.7 SHARED 
KNOWLEDGE
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Fig.12 Location of skilled crafts in 
Piraeus and Athens
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4 Areas of urban development in Piraeus

Fig.13 Areas for potential circular development in Piraeus;

KODEP
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Areas of urban development

Piraeus	 has	 high	 land	 value	 due	 to	 its	 coastal	 position	 and	 extensive	 port	
facilities	–	and	despite	more	neglected	post-industrial	areas	 in	and	around	
the	city.	It	has	always	acted	as	the	economic	engine	of	the	country,	but	more	
recently	the	city	 is	establishing	a	new	image	and	 introducing	new	cultural	
attractions	and	districts.	For	instance,	the	area	of	Tromba	is	currently	being	
developed	into	a	social	entertainment	district	seen	as	a	new	‘pole	of	attrac-
tion’	for	locals	and	visitors.

Piraeus	 aims	 to	 become	 a	 ‘destination’	 rather	 than	 just	 a	 transit	 hub.	 As	
places	of	cultural	production	and	consumption,	cities	have	an	appeal	beyond	
the	movement	of	people	and	goods.	Once	lacking	the	touristic	and	central	
appeal	of	Athens,	Piraeus	made	efforts	to	support	new	cultural	programmes.	
Educational,	leisure	and	touristic	programmes	have	increased	value	and	drive	
new	 investment.	 By	 transforming	 the	 local	 economy	 in	 favour	 of	 service-
based	 jobs,	 and	by	 encouraging	private	 foreign	 investment	 in	 the	 city,	 the	
local	 municipality	 may	 inadvertently	 be	 making	 the	 city	 unaffordable	 to	
local	residents.	

The	growth	of	e-commerce,	especially	for	boat	tickets,	has	left	ample	vacant	
commercial	space	around	the	port	area	now	filled	with	short	term	tenants	like	
fast	food	outlets.	These	prime	sites	could	benefit	from	long-term	planning.	

Greece	has	a	centralised	planning	system.	General	urban	plans	and	integrated	
masterplan	 schemes	 are	 drawn	 up	 by	 the	 central	 government	 with	 little	
involvement	from	local	municipalities.	This	system	has	been	criticized	as	inef-
fective,	with	few	urban	plans	implemented,	and	little	room	for	local	munic-
ipalities	to	affect	positive	local	change	(Alexandri,	2018).	It	is	important	to	
consider	 how	 community-driven	 circular	 and	 cultural	 activities	 that	 have	
been	 shown	 to	 be	 highly	 effective	 (e.g.	 the	 Piraeus	 Street	 ‘cultural	 axis’),	
could	be	included	within	this	top-down	planning	system.	Piraeus	needs	to	
maintain	access	to	foreign	funding	(often	EU	funding)	while	strengthening	
local	skills	and	community	activities.
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4.1 Options for Pop-Machina site

4.1.1 Site A: KODEP site

Piraeus’s	option	for	the	Pop-Machina	makerspace	–	a	90sqm	site	located	in	
the	publicly	accessible	city	centre,	currently	owned	by	the	Piraeus	Municipal	
Social	Enterprise	(KODEP)	–	is	envisaged	as	a	fabrication	space	to	facilitate	
prototyping,	social	innovation,	urban	planning,	and	reuse	of	old	materials.	
Connected	to	the	global	FabLab	network,	the	makerspace	will	focus	on	new	
ways	 of	 making	 street	 furniture	 like	 planters	 and	 benches	 from	 recycled	
materials.	Target	user-groups	 identified	by	 the	city	 include	vulnerable	and	
unemployed	 people	 as	well	 as	 ‘startuppers’.	The	 space	was	 planned	 to	 be	
repurposed	for	Pop-Machina	during	the	summer	of	2020	with	a	budget	of	
€95,000.

1:5,000

A
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4.2.1 Site B: Ayios Dionisios

Underused	old	buildings	in	the	Ayios	Dionisios	area	are	being	refurbished.	
Plans	 surrounding	 the	 area	 involve	 restoring	 and	 developing	 large	 blocks	
of	 land,	 the	 introduction	 of	 new	 cycle,	 green	 space,	 and	 street	 furniture.	
The	mayor	of	Piraeus	described	that	in	order	for	the	city	to	‘gain	financial	
standing’,	this	regeneration	project	aimed	‘to	change	the	image	of	the	city,…	
[to	develop]	 strong	business,	become	an	attractive	 tourist	destination	and	
also	 to	 create	 the	 conditions	 for	 new	 jobs’.	 By	 raising	 the	 economic	 and	
aesthetic	profile	of	 the	area,	 there	 is	a	danger	 this	does	more	to	encourage	
gentrification	than	to	offer	a	better	quality	of	life	to	existing	local	residents.

4.2.2 Site C: Lipasmata

Lipasmata	 is	 another	 former	 industrial	 zone	 being	 regenerated.	Although	
well	 located,	 the	 area	 is	heavily	polluted.	With	 the	 aim	 to	 create	 a	public,	
community-oriented	development,	the	Attica	regional	authority	launched	a	
competition	for	proposals.

4.2 General Urban Development
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4.3 Propositional development

4.3.1 Urban context

The	highly	centralised	West	Attica	waste	distribution	means	that	the	
potential	value	of	waste	materials	is	being	lost.	POP-Machina	provides	
an	opportunity	to	tighten	this	material	loop.		The	site’s	proximity	to	the	
Piraeus	Flea	Market	and	to	the	port	allows	easy	connection	to	these	large	
waste	producers.	Also,	with	very	few	exceptions,	common	repair	services	are	
currently	limited	to	mobile	phones	repair	shops.
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4.3.2 UCAM proposal

The	proposal	offers	three	strategies	that	can	be	
independently	implemented	on	the	site.		

1.	Piraeus	lacks	fabrication	spaces,	relying	instead	
on	ones	in	Athens.	introducing		a	Fabricate	
makerspace	on	the	POP	site	will	be	beneficial.

2.	The	FabLab	digital	technology	can	be	
extended	with	waste-to-material	technology	(see	
Plastikourgeio	case	study)	and	provide	material	
for	local	craftsmen;	with	skill	training	the	Papas-
tratio	high	unemployment	neighbourhood	can	
become	a	craft	hub	whose	products	are	sold	on	
the	POP	site.	

3.	The	recycled	craft	shop	can	be	augmented	
with	repair	services	such	as	furniture	
repair,	household	items	repair,	cycle	
repair,	toys	repair.
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4.3.3 A superhybrid typology

Although	the	three	main	strate-
gies	proposed	above	can	operate	
independently,	their	proximity	to	
each	other	on	the	POP	site	means	
there	is	potential	for	sharing	spaces	
as	well	as	resources	and	enhance	
their	operations.	The	FabLab	
can	manage	the	waste	to	material	
technology	(collaboration	with	
Plastikourgeio	who	owns	such	
technology	for	plastic	recycling	
can	ease	the	process),	the	site	can	
also	provide	a	base	for	skill-sharing	
for	outsourced	craftsmen,	which	
can	in	their	turn	share	tools,	space,	
skills	and	resources	with	aspiring	
repair	specialists	in	domains	such	as	
carpentry,	electronics,	shoe,	cycle,	
toys	repairs	etc.



Annex 4 - Page 1

1 Kaunas city profile 2

1.1	 Basic	city	profile	 2

1.2	 Policy	initiatives	 4

1.3	 Examples	of	policies	at	various	scales	 5

1.4	 Mapping	circular	maker	policies	 	 6	

2 Five circular maker typologies in Kaunas 8

2.1	 Typology	1	(reuse)	case	study:	Aleksoto	marketplace	 9

2.2	 Typology	2	(repair)	case	study:	Linos	Artele	 12

2.3	 Typology	3	(craft)	case	study:	Murdeko	Keramika	 15

2.4	 Typology	4	(fabricate)	sase	study:	Fablab	Kaunas	 18

2.5	 Typology	5	(distribute)	sase	study:	Kaunas	RATC	 21

2.6	 Summary	of	typology	findings	 24	

3 Urban characteristics of Kaunas 26

3.1	 Urban	structure	 28

3.2	 Road	transport	 30

3.3	 Public	transport	 32

3.4	 Population	 34

3.5	 Historic	fabric	 36

3.6	 Livelihoods	&	state	support	 38

3.7	 Knowledge	&	skills	 40 

4 Areas of urban development in Kaunas 43

4.1	 Selected	makerspace	site	analysis	 45

4.2	 General	urban	development	 47

4.3	 Propositional	development	 48

Annex 4 – Kaunas urban analysis demonstrations



Annex 4 - Page 2

1 Kaunas city profile

1.1 Basic city profile

Kaunas	 is	 the	 second-largest	 city	 in	 Lithuania	 after	 the	 capital	 Vilnius.	
Kaunas	has	been	an	important	centre	of	economic,	academic,	and	cultural	
life,	 from	 the	 interwar	 period,	 through	 Soviet	 occupation,	 and	 following	
Lithuanian	independence	in	1990.	

For	 the	 two	 decades	 between	 the	 World	 Wars,	 Kaunas	 even	 became	 the	
temporary	capital.	During	this	time,	the	population	expanded,	central	neigh-
bourhoods	densified,	 and	new	state	 institutions	 like	 the	Vytautas	Magnus	
University	and	State	Theatre	were	built	(Zaleckis	and	Matijošaitiene,	2012).	
‘New	Town’	 became	 the	 city’s	 centre	with	 the	 pedestrian	 avenue	 Laisves	
Aleja	as	the	social	heart	of	Kaunas,	remaining	as	such	until	recently.	

During	Soviet	occupation,	Kaunas	was	made	into	an	industrial	centre.	This	
influenced	the	development	of	new	industrial	zones,	transit	networks,	and	
peripheral	 residential	 districts	 built	 to	 house	 the	 influx	 of	 new	 migrants	
attracted	 by	 work	 prospects.	 New	 state	 ownership	 of	 land	 significantly	
affected	development	and	the	architecture	of	the	city;	for	instance,	public/
private	boundaries	in	old	courtyard	buildings	in	the	city	centre	were	radically	
altered	during	this	time	(Zaleckis	and	Matijošaitiene,	2012).	

Kaunas	 gained	more	 international	 connection	 following	 independence	 in	
the	1990s.	Many	major	Lithuanian	companies	choose	to	locate	their	Head	
Offices	 in	Kaunas,	 including	Sanitas	 (pharmaceuticals),	YIT	Kausta	 (large	
construction	company),	Audimas	(sportswear),	and	Stora	Enso	Packaging.	
Privatisation	 of	 property	 and	 de-industrialisation	 entailed	 a	 significant	
shift	 in	 the	 local	economy,	 signalling	a	new	era.	Large	 shopping	malls	 like	
‘Akropolis’	 and	 ‘Mega’	 were	 built	 during	 this	 decade,	 and	 embody	 the	
economic	and	cultural	shift.	Meanwhile,	the	city	also	offers	a	good	variety	
of	attractive	higher	learning	options,	and	each	year	there	is	an	influx	of	new	
learners	and	researchers	to	the	city.

Kaunas	 currently	 has	 a	 lot	 of	 latent	 circularity.	 Years	 of	 scarcity	 and	 low	
consumption	during	the	Soviet	era	led	to	home-based	making	and	repairing	
skills,	with	many	households	owning	a	set	of	tools	for	these	activities.	Flea	
markets	are	common,	where	people	can	sell	homemade	or	unwanted	items.	
Online	marketplaces	are	also	popular	and	easy	for	circular	initiatives	to	tap	
into.
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1:150,000

Kaunas	 municipality	 hopes	 to	 help	 turn	 small-scale	 home-based	 circular	
makers	into	thriving	local	business	initiatives	so	that	their	skills	can	have	an	
effect	on	the	wider	city.	Kaunas	has	a	vibrant	creative	and	entrepreneurial	
scene	with	many	tech	start-ups	that	could	lend	business	nous	to	circular	ini-
tiatives.	the	‘Start-Up	Visa’	programme	further	supports	this	culture,	attract-
ing	startups	from	South	Korea,	Australia,	Turkey,	Belarus,	Ukraine,	Russia	
and	elsewhere.	This	desire	 relates	 to	 the	high	success	 rate	of	 their	Deposit	
Scheme	 (see	 policy	 initiatives),	 which	 operates	 on	 a	 financial	 gains	 basis;	
unlike	the	Deposit	Scheme,	business	cases	can	offer	options	of	skills	training	
or	 re-skilling,	which	present	opportunity	 for	 far	 greater	 social	 impact	 and	
relates	to	the	de-industrialisation	processes.	

Fig.1 Aerial view of Kaunas
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1.2 Policy initiatives

The	city	offers	policy	initiatives	in	innovation,	waste	management	and	urban	
development	that	could	support	and	inform	a	circular	economy	in	the	city,	
despite	a	lack	of	explicitly	‘circular’	policies	present.	

Lithuania	 has	 good	 waste	 management	 and	 very	 high	 recycling	 rates.	 In	
2017,	around	74%	of	plastic	packing	was	recycled	–	far	above	the	EU	average	
of	42%.	Waste	is	managed	at	the	regional	scale	by	the	Regional	Waste	Centres	
(see	1.3.2).	At	present	most	non-recyclable	waste	 is	 incinerated	for	energy,	
and	new	 incinerators	have	been	planned	 for	Vilnius	and	Kaunas.	 Inciner-
ation	on	its	own	is	not	a	circular	process,	and	this	model	is	currently	being	
discussed	by	the	municipality	and	RATC.

While	 some	 top-down	waste	management	 schemes	work	well,	other	 areas	
could	be	improved,	highlighting	potential	gaps	in	policy	supporting	circu-
larity.	For	 instance,	much	plastic	waste	 is	unnecessarily	 incinerated,	as	 it	 is	
cheaper	to	make	new	plastic	than	to	recycle	or	reuse	it,	highlighting	a	lack	of	
incentive	and	viability	to	circulate	the	material.	Another	area	for	improve-
ment	 is	 textile	 recycling	 since	most	material	deposited	 in	dedicated	 textile	
recycling	bins	still	ends	up	in	the	incinerator	or	landfill.

Although	Kaunas	 residents	have	ample	home-grown	skills	 and	knowledge	
in	 repair	 and	 reuse,	 these	 skills’	 role	 in	 supporting	 a	 circular	 economy	 is	
not	being	 recognised;	 the	 lack	of	 recognition	of	 existing	 circular	 activities	
is	 stunting	 more	 effective	 top-down	 engagement	 with	 circular	 economy	
models.	 Knowledge	 of	 the	 circular	 economy	 is	 vital	 to	 promoting	 good	
policy-making	 and	needs	 to	be	 regularly	discussed	by	 local	 policy-makers.	
Learning	 from	 ideas	 and	models	 that	 have	 worked	 elsewhere	 can	 inspire	
more	action.		Žiedinė	Ekonomika	is	the	only	prominent	circular	awareness	
stakeholder	in	Lithuania	to	date.	

Policy	can	support	circular	makers	by	 incentivising	action	from	small	and	
medium	 business.	 While	 the	 government	 provides	 financial	 support	 for	
companies	 promoting	 social	 reform	 (for	 instance,	 those	 that	 hire	 outside	
of	 the	 mainstream	 labour	 market),	 there	 are	 no	 tangible	 incentives	 for	

companies	 to	 enact	 circular	 reform.	 The	 local	 zero-waste	 ini-
tiative	 Fulljar	 receives	 no	 state	 support.	 Helping	 circular	

businesses	 like	 Fulljar	 connect	 with	 existing	 city-wide	
infrastructure,	like	the	textile	bins,	will	support	both	
businesses	and	infrastructure.

Fig.2 Policy relevant to the circular 
economy in Kaunas operates at three scales; 
international (EU policy), regional policy 
(Lithuania), and local (Kaunas).
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1.3 Examples of policies 
at various scales

1.3.1 Macro scale: European Union policy

Kaunas	is	responsive	to	EU	sustainability	
objectives,	which	are	increasingly	concerned	
with	circularity.	Numerous	EU	policies	help	
promote	circular	economies.	Waste	targets	are	
set,	and	countries	are	ranked	according	to	their	
performance.	The	EU	Green	Deal	aims	to	make	
Europe	the	world’s	first	‘climate-neutral	bloc’	
by	2050,	providing	a	roadmap	of	actions	for	
member	states	to	take	to	transition	to	a	circular	
economy.

1.3.2 Meso scale: Kauno RATC

RATC	is	sorts	and	manages	regional	refuse	and	
recycling	waste,	and	provides	domestic	food	
waste	containers	and	environmental	education.	
The	Lithuanian	Deposit	Scheme,	introduced	
in	2016,	provides	a	financial	incentive	for	
consumers	to	recycle.	10c	added	to	the	cost	of	
a	canned	or	bottled	product	can	be	recouped	
upon	depositing	the	empty	container	in	vending	
machines	found	in	most	shops.	Citizens	initially	
disliked	this	extra	cost,	but	the	scheme	is	now	
established	and	very	successful,	with	90%	of	cans	
and	bottles	returned	for	recycling.

1.3.3 Micro scale: 2022 Kaunas strategic 
development plan

This	Strategic	development	plan	of	Kaunas	
encourages	entrepreneurship,	education,	digital	
services,	urban	management,	and	culture.	This	
includes	support	for	small	business,	upgrades	
to	urban	infrastructure	like	street	lighting,	
conservation	work,	and	building	new	museums	
and	schools.	These	include	the	parks	at	Aukštieji	
Šančiai,	the	areas	at	the	confluence	of	the	
Nemunas	and	Nevėžis	rivers,	and	the	‘Technopo-
lis’	science	park.
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1.4 Mapping circular maker policies

Liberty	Avenue	environmental	upgrades	to	promote	the	street	as	a	business	
and	innovation	district

Modernisation	of	industry	and		development,	and	investment	in	the	city’s	
industrial	zones

Creation	of	new	infrastructure	for	exhibitions	and	creative	industries,	
including	a	new	concert/conference	centre

Kaunas European city of culture 2022
City	maps	for	tourists	and	residents,	linking	creative	industries	and	cultural	
attractions

V	Plaza	was	imagined	as	the	first	of	a	new	era	of		‘digital	public	spaces’,	
combining	performance,	sustainable	native	planting	and	fostering	creative	
conversation

Creation	of	a	participatory	data	-	gathering	app	in	line	with	Smart	City	
aims

Neighbourhood	and	artist	collaboration	on	street	art	and	environmental	
projects	to	create	distinctive	identities	and	foster	creativity

Container deposit system
All	shops	selling	beverages	are	required	to	offer	recycling	facilities	through	
‘reverse	vending	machines’	offering	store	credit	for	recyclables.	These	are	
linked	to	the	regional	recycling	infrastructure.

Kaunas Free Economic Zone
Located	just	outside	the	city,	Kaunas	is	closely	linked	by	road	to	the	Free	
Economic	Zone,	a	business	park	offering	favourable	taxes	and	policies	to	
companies	willing	to	invest	in	the	area	and	promote	innovation	in	the	
region

Water sector development & action programme 2017–2023
Puts	in	place	safeguards	and	monitoring	procedures	for	protecting	Kaunas’	
rivers	and	water	supply,	minimising	environmental	pollution	and	ensuring	
residents	have	access	to	safe	and	affordable	drinking	water.

Strategic development plan of Kaunas
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1:150,000Fig.3 Policies in Kaunas

City	centre
Cultural	/	creative	cluster
Former	industrial	area
Former	airport	/	aviation	plant	redevelopment	zone
Liberty	avenue
Smart	city	app

Container Deposit Return facilities in 
metro stations reward recycling with 
travel credit

Istanbul Waste to Energy  Project 
relies on a network of waste transfer 
stations to fuel the Kirismandira 
incinerator

IMM includes the redevelopment of 
Atatürk Airport into a park

  Tourism Strategy 2023 set out 
‘authentic shopping centres’ for 
handicrafts eg. leatherwork, carpets

Istanbul Climate Change Action Plan 
encourages sustainable tourism, 
including seed paper museum tickets

Tourism Strategy 2023 also leads the 
regeneration of Istanbul’s marinas to 
accommodate ‘megayacht’ operations

Oncekadin seeks to encourage women’s 
economic participation, particularly 
housewives, by providing a 
cloud-based platform to sell handicrafts

Kaden aims to foster female economic involvement 
and reduce exploitation and the informal economy by 
incentivising formal but �exible work, micro-credits 
for home-based work, training courses, and providing 
socio-economic support for asylum seekers and 
refugees

ITU

New public space/park

Districts with high
refugee population

MarinaHistoric centre

Maslak and Levent 
business districts

Sisli Retail district
Example areas targetted 
by Si�r Atik Expanding harbours and sea routes

Kirismandira incinerator waste transfer 
station network

Container deposit metro stations

Key

Policies

Environmental Tourism

Informal sector
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2 Five circular maker typologies in Kaunas

Fig.4 Location of makers and stakeholders in Kaunas

1 VšĮ	“Padirbtuvės”
2 Kūrybinių	technologijų	

studija,	VšĮ
3 TEXTALE	
4 Kūrybos	kampas	360°
5 Precious	Plastic	Lithuania
6 EkoPeral	MMB
7 “Mes	žydim”,	VšĮ
8 “Tapk	laisvas”,	VšĮ
9 Performative	design	agency
10 “Rezgu	pinkles”

11 The	Wall.lt
12 Kaunas	MakerSpace
13 Kūrybos	kampas	360°
14 FULL	JAR	-	Zero	Waste	

Bulk	Store	Kaunas
15 Antrinio	perdirbimo	

grupe,	UAB
16 Rojaus	molis
17 Refurbas
18 Gegužė

Case	
Studies:

Reuse
Repair
Craft
Fabricate
Distribute

Stakeholders

2.5:2.5:
KAUNAS KAUNAS 

RATCRATC

2.4:2.4:
FABLAB FABLAB 

KAUNASKAUNAS

2.2:2.2:
LINOS LINOS 
ARTELEARTELE

2.1:2.1:
ALEKSOTO ALEKSOTO 
MARKETPLACE MARKETPLACE 

2.3:2.3:
MURDEKO MURDEKO 
KERAMIKAKERAMIKA
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2.1 Typology 1 (reuse) case study: 
Aleksoto marketplace

Aleksoto	Marketplace	is	the	largest	and	most	
popular	flea	market	in	Kaunas.	A	huge	variety	
of	products	are	sold,	from	vehicles	and	car	parts	
during	the	week,	to	bicycles,	ceramics,	electron-
ics,	furniture	and	more	on	the	weekend,	when	
the	market	is	particularly	busy.	Car	parking	and	
waste	management	problems	led	to	a	conflict	
with	Aleksoto	locals.	A	plan	was	drafted	in	2018	
introducing	formal	sheltered	stall	spaces,	new	
ample	car	parking.	However,	plans	to	refurbish	
the	large	open	asphalted	space	have	been	shelved,	
leaving	the	market	in	the	same	condition.	Many	
traders	continue	to	use	their	own	vans	or	just	
blankets	on	the	floor	as	a	means	to	display	goods.

2.1.1 People

Customers	are	often	regulars	
coming	every	weekend.

2.1.2 Materials

Various	goods	for	sale	include	car	parts,	bicycles,	
ceramics,	electronics,	textiles,	furniture,	glass,	
jewellery,	metalwork,	plastic,	toys,	woodwork,	
paper,	and	books.	

2.1.3 Machines & tools

Aside	from	the	vehicles	used	to	transport	
the	goods,	tools	vary	between	traders,	
generally	including	ones	for	cleaning,	
maintaining	and	refurbishing	goods.	

2.1REUSE 
CASE STUDY
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2.1.4 Interior space

Aleksoto	is	an	open-air	market	comprising	of	stalls	organised	in	a	general	
grid.	The	floor	is	marked	with	stall	place	numbers	as	an	attempt	to	organise	
the	market.	Goods	are	displayed	on	tables,	on	blankets,	inside	vans,	or	
hanging	from	makeshift	stalls.	

2.1REUSE 
CASE STUDY
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2.1.5 Location

The	market	is	located	south	of	the	Nemunas	
River,	opposite	the	city’s	old	airport,	and	is	
connected	to	the	city	centre	by	Veiverių	Street	
and	the	Great	Bridge	of	Vytautas	(one	of	the	two	
main	crossings).	

2.1.6 Area

The	surrounding	area	is	dominated	by	Veiverių	
Street,	which	separated	the	former	airstrip	(and	
large	associated	green	area)	to	the	west,	from	the	
suburban	residential	districts	to	the	east.

2.1.7 Urban form

An	asphalted	surface	dotted	with	iron	clad	or	
aluminium	sheet	structures,	towards	the	back	it	
becomes	more	established	although	it	cannot	be	
accessed	from	the	main	Veiverių	street.

  1:70,000

  1:10,000
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Green space

Industrial
Educational
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2.1REUSE 
CASE STUDY
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2.2 Typology 2 (repair) case study: Linos 
Artele

Linos	Artele	is	a	chain	clothing	repair	company	
with	22	shops	in	Lithuania	often	located	in	large	
supermarkets.	In	Kaunas,	there	are	seven	outlets.	
Established	in	2003,	the	company	provides	
professional	clothing	repair	services	including	
corrections,	sewing	and	dry	cleaning,	consulta-
tions,	and	warranties.	Our	chosen	case	study	is	
a	Linos	Artele	sewing	‘salon’	located	in	the	large	
Maxima	supermarket	on	Pramonės	Avenue.	
Although	independent	tailoring	services	are	
considered	more	expensive	than	home	working,	
Linos	Artele’s	focus	on	high-quality	product	and	
sourced	materials	makes	it	popular	and	contin-
ually	growing.	A	free	membership	system	offers	
registered	customers	10%	and	30%	discounts	on	
sewing	and	cleaning	services	respectively.	

2.2.1 People

Linos	Artele	only	employs	highly	qualified	
professional	seamstresses	and	seamsters.	

2.2.2 Materials
High-quality	textiles.

2.2.3 Machines & tools

Sewing	machines,	sewing,	
cutting,	and	measuring	tools.	

2.2 REPAIR 
CASE STUDY
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2.2.4 Interior space

The	outlet	has	a	large	glass	shopfront	that	allows	views	inside	from	the	
shopping	centre’s	interior	promenade.	The	outlet	itself	is	one	open	space	
with	a	counter	separating	public	and	private	areas.	The	public	area	within	
the	shop	is	spacious	and	inviting,	while	the	private	area	is	a	work	area	for	
seamstresses.

2.2 REPAIR 
CASE STUDY
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2.2.5 Location

The	Maxima	supermarket	is	located	15	minutes	
north-east	from	the	city	centre	by	car	or	and	
35min	away	by	public	transport.	Just	within	the	
city’s	ring	road,	the	store	is	also	5	minutes	drive	
from	Lithuania’s	A1	motorway.	

2.2.6 Area

The	Maxima	supermarket	borders	a	residential	
neighbourhood	to	the	west	and	the	heavily	
industrial	Petrašiūnai	area	to	the	east.	Pramonės	
Avenue	is	easily	reachable	by	car	and	thus	
operates	as	an	out-of-town	shopping	centre.

2.2.7 Urban form

Linos	Artele	inhabits	a	space	within	the	very	
large	Maxima	supermarket;	it	has	no	presence	on	
the	street	except	through	the	sign	containing	its	
logo	on	the	façade	of	the	supermarket	building,	
facing	the	Pramonės	Avenue.

  1:70,000

  1:10,000
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2.2 REPAIR 
CASE STUDY
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2.3 Typology 3 (craft) case study: 
Murdeko Keramika

Murdeko	Keramika	is	a	pottery	studio	set	up	
by	Danute,	an	experienced	ceramicist.	The	
studio	offers	ceramics	courses	and	acts	as	pro-
duction	space	for	ceramics	sold	online	under	the	
Murdeko	brand,	both	of	which	bring	in	revenue	
for	the	business.	Both	activities	take	place	in	
one	room,	although	occasionally	ceramics	
classes	can	be	booked	for	private	events	around	
Kaunas,	with	Danute	travelling	there	with	all	
the	equipment	required.	Products	are	predom-
inantly	small	and	made	using	plaster	moulds	as	
opposed	to	a	potter’s	wheel,	making	the	produc-
tion	line	less	voluminous	but	also	more	portable.

2.3.1 People

Besides	Danute,	the	founding	ceramicist,	the	
production	line	is	also	powered	by	her	pottery	
courses’	students.	

2.3.2 Materials

Clay,	clay	slips,	plaster	
moulds,	glazes.	

2.3.3 Machines & tools

Pottery	carving	tools,	rolling	
pins,	paintbrushes,	moulds,	
cutters,	firing	kiln.

2.3 CRAFT 
CASE STUDY
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2.3.4 Interior space

The	one	open	room	is	both	workshop	and	teaching	space.	There	is	a	kiln	
in	one	corner,	a	small	sink	in	the	other	corner,	a	large	shelving	unit	along	
one	wall	and	tables	in	the	middle.	A	curated	arrangement	of	the	sofa,	coffee	
table	and	plants	that	is	kept	neat	and	clean	of	clay	and	glazes	forms	a	side	
space	that	Duante	calls	the	‘filming	area’.

2.3 CRAFT 
CASE STUDY
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2.3.5 Location

The	studio	is	located	in	the	Vilijampole	district,	
north	of	the	Neris	River	to	the	west	of	the	city	
centre.	It	is	5	minutes	away	from	the	town	centre	
by	car	or	10	minutes	by	public	transport.	There	
is	a	bus	stop	a	minute	walk	away	down	the	road	
from	the	studio.	

2.3.6 Area

The	Murdeko	Studio	borders	a	large	industrial	
area	along	the	Neman	River.	It	faces	Raudond-
vario	Street	which	leads	straight	to	the	Petras	
Vileišis	bridge	over	the	Neris	River	and	into	the	
town	centre.		

2.3.7 Urban form

The	studio	is	located	on	the	second	floor	of	
a	3-storey	office	block.	It	does	not	have	any	
presence	on	the	street	through	signs	or	a	
shopfront,	however,	on	its	website,	the	studio	
presents	itself	as	open	to	anybody	provided	a	
phone	appointment	is	made	first.	

  1:70,000

  1:10,000
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2.3 CRAFT 
CASE STUDY
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2.4 Typology 4 (fabricate) case study: 
Fablab Kaunas

FabLab	Kaunas	is	a	manufacturing	laboratory	
that	operates	from	within	the	Kaunas	Univer-
sity	of	Technology	campus	in	the	northeast	of	
Kaunas.	It	was	set	up	with	heavy	investment	
from	electronics	manufacturing	company	Kitron	
and	operates	highly	specialised	machinery.	It	
has	three	laboratories:	Electronics	Technology,	
Avionics	and	Nanosatellites,	and	Electromag-
netic	Compatibility.	It	is	open	to	students,	who	
make	use	particularly	of	the	electronics	and	the	
aeronautics	departments,	but	also	offers	services	
to	companies	like	climatic	tests	and	electromag-
netic	compatibility	measurements.	The	Lab	also	
organises	workshops	to	expose	KTU	students,	
staff,	as	well	as	children	to	the	world	of	electron-
ics	manufacturing.	

2.4.1 People

The	FabLab	technicians	are	highly	skilled	
machine	operators.	Students	frequent	some	
of	the	labs	and	occasionally	the	lab	organises	
workshops	that	are	attended	by	children	and	
KTU	staff.

2.4.2 Materials

Electronics,	metal	wiring,	soldering	iron.	

2.4.3 Machines & tools

Electromagnetic	measurement	machines,	
climatic	and	vibration	testing	machines.

2.4 FABRICATE 
CASE STUDY
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2.4.4 Interior space

The	FabLab	comprises	three	laboratories;	although	the	Electromagnetic	
Compatibility	lab	is	dominated	by	large	machinery,	the	other	laboratories	
provide	worktops	with	embedded	electronic	machinery	for	students	to	
work	on	small	projects.

2.4 FABRICATE 
CASE STUDY
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2.4.5 Location

The	KTU	campus	is	separated	from	the	city	
centre	by	the	large	Ąžuolynas	park.	It	is	reachable	
from	the	city	centre	by	a	25min	bus	drive	along	
the	K.	Baršausko	boulevard	that	runs	along	the	
east	of	the	campus.

2.4.6 Area

The	area	is	dominated	by	the	KTU	campus,	
which	is	adjacent	to	the	Ąžuolynas	park	to	the	
west	and	the	residential	neighbourhood	of	
Gričiupis	to	the	east.	There	is	very	little	commer-
cial	activity	in	the	area,	with	the	exception	of	the	
Molas	supermarket.

2.4.7 Urban form

The	lab	is	embedded	into	the	KTU	campus	
building	and	can	only	be	reached	through	the	
Faculty	of	Mathematics	and	Natural	Sciences	
building.	Although	it	is	located	on	the	ground	
floor,	it	has	no	clear	presence	on	the	street.

  1:70,000

  1:10,000
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2.5 Typology 5 (distribute) case study: 
Kaunas RATC

Kaunas	RATC	was	established	in	2005	with	EU	
funding	by	the	Kaunas	County	Municipalities	
and	the	private	waste	management	company	
UAB	Kauno	Svara.	The	Julijanavos	St	collection	
site	is	a	large	and	hazardous	waste	reception	site	
in	the	south	of	Kaunas,	part	of	a	network	of	13	
large	and	hazardous	waste	reception	sites	and	
three	green	waste	sites	in	the	Kaunas	region.	It	
only	accepts	waste	brought	in	by	the	general	
population	and	by	its	own	municipal	waste	
collection	network,	but	does	not	accept	indus-
trial	or	business	waste;	however,	it	signs	contracts	
with	companies	to	collect	their	waste	and	deliver	
to	other,	larger	capacity	sites.	The	Julijanavos	St	
collection	site	is	purely	a	distribution	centre,	no	
sorting	or	processing	takes	place	on	the	site.	It	
is	only	a	collection	of	containers	that	customers	
themselves	are	obligated	to	correctly	sort	the	
waste	into,	under	the	supervision	of	one	Kaunas	
RATC	employee.	From	this	site	waste	is	taken	to	
sorting	plants	from	which	it	is	recycled	or	placed	
in	the	“Exchange	and	Resurrection	Scheme”	
whereby	items	in	a	good	state	are	made	available	
for	free	to	anyone	that	wants	them.

2.5.1 People

Across	its	network,	Kaunas	RATC	employs	88	
people,	of	which	51	low	paid	workers,	16	skilled	
workers,	14	specialists	and	7	leaders.	However,	at	
the	Julijanavos	St	collection	site	there	is	only	one	
employee	supervising	the	site	at	a	time.	

2.5.2 Materials

Cars/vehicles,	scrap	metal,	large	waste	materials	
and	object,	furniture,	tires,	household	appli-
ances,	construction	waste..

2.5.3 Machines & tools

Specialised	containers	and	
transportation	of	waste	vehicles	
that	take	waste	to	through	
off-site	sorting	and	recycling	
machinery	part	of	the	Kaunas	
RATC	network.	

2.5 DISTRIBUTE 
CASE STUDY
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2.5.4 Interior space

A	series	of	specialised	containers	distributed	around	a	large	open	tarmac	
main	spine	circulation	spine.	This	group	of	containers	is	enclosed	by	a	
chicken	wire	fence	and	provided	with	a	large	board	informing	passers-by	on	
the	type	of	waste	accepted	on	this	particular	site.	There	is	also	a	small	cabin	
for	a	RATC	site	supervisor.	

2.5 DISTRIBUTE 
CASE STUDY
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2.5.5 Location

The	Julijanavos	St	collection	site	is	located	in	the	
south	of	Kaunas	on	a	small	side	street	150m	away	
from	the	main	Veiverių	Street.	A	12	minutes’	
drive	away	from	the	centre	of	town,	this	collec-
tion	site	is	one	of	the	13	evenly	distributed	sites	
around	Kaunas,	meant	to	cater	to	their	local	
material	flows.

2.5.6 Area

Julijanavos	St	collection	site	is	located	in	an	
industrial	area	just	south	of	Kaunas	Airport.	
This	area	is	surrounded	by	low	density,	low	rise	
residential	areas.

2.5.7 Urban form

Vehicle	access	to	the	site	is	provided	by	a	wide	
swing	open	gate,	while	pedestrian	access	is	
separate,	through	a	smaller	side	gate.	The	site	is	
just	about	visible	from	the	main	Veiverių	Street	
besides	having	a	sign	pointing	to	its	location	on	
the	main	road.

  1:70,000

  1:10,000
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2.6 Summary of typology findings

There	 is	a	high	number	of	Repair	and	Reuse	 spaces	 in	Kaunas.	These	are	
often	 found	 both	 in	 the	 commercial	 centre	 as	 well	 as	 in	 the	 residential	
districts	of	the	city.	The	prevalence	of	these	activities	has	already	been	related	
to	post-soviet	culture	in	the	city,	which	offers	a	lot	of	latent	circularity,	despite	
the	general	lack	of	knowledge	of	the	‘circular	economy’	amongst	authorities	
and	the	public.	There	 is	only	one	functional	makerspace	 in	Kaunas	at	the	
moment,	and	this	is	a	university-affiliated	makerspace.	Kaunas	is	somewhat	
of	a	blank	slate	in	this	regard,	as	fabrication	and	small-scale	making	or	craft	
activities	are	not	established	locally.	Craft	spaces	tend	to	be	located	in	central	
commercial	or	industrial	areas	of	the	city,	but	there	is	high	potential	for	this	
kind	of	 activity	 to	be	 introduced	 in	 the	 residential	 districts	 of	 the	 city,	 as	
a	first	step	towards	a	city-wide	circular	economy;	the	Craft	typology	is	not	
space	intensive,	it	has	the	potential	to	become	a	social	space,	it	can	operate	
as	both	hobby	and	work	space,	hosting	workshops	and	small	businesses,	and	
does	not	require	high	levels	of	training	to	participate.	Although	it	is	not	nec-
essarily	within	 the	 remit	 of	 this	project	 to	 consider	 social	 cohesion	 in	 the	
cities,	the	lack	of	social	and	cultural	space	in	the	soviet	residential	districts	is	
patent	and	might	be	addressed,	in	part,	with	the	introduction	of	a	network	of	
public-facing,	workshop-oriented	Craft	spaces	(see	Craft	case	study	above).

There	 is	 a	 lack	 of	 central	 and	 public	 collection	 points	 for	 used	materials,	
which	 otherwise	 go	 to	 the	 regional	Waste	 Centre.	 Once	 certain	 facilities	
(such	as	Craft	and	Repair	spaces)	have	been	established	to	make	use	of	par-
ticular	materials	streams,	routes	for	the	waste	can	be	defined	and	the	collec-
tion	points	instituted.	Before	this,	there	will	be	a	lack	of	direction	for	these	
collection	points	and	a	premature	installation	may	result	in	even	more	ineffi-
ciency	in	collection	and	re-distribution,	for	these	reasons.	Furthermore,	the	
prevalence	of	Repair	and	Reuse	spaces	in	the	city	suggest	there	is	potential	to	
hybridise	with	Distribution,	so	that	these	spaces	include	the	role	of	distribu-
tor	in	addition	to	well-used	repair	and	reuse	activities.	A	hybrid	of	this	form,	
in	this	context	in	particular,	could	work	well	to	promote	circular	principles,	
as	it	connects	culturally	established	activities	with	new	ideas	about	circula-
tion	that	come	out	of	the	added	distributor	role.	
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The	urban	form	of	Kaunas	illustrates	Lithuania’s	varied	political	
and	social	history.	Residential	neighbourhoods	are	made	up	of	
tall	 buildings	 dispersed	 within	 ample	 open,	 green	 space,	 and	
surround	 the	 historic	 city	 centre.	 The	 road	 network	 provides	
most	 access	 through	 the	 city,	 while	 public	 transport	 remains	
comparatively	unused.	Start-up	networks	offer	new	potential	for	
the	circular	maker	community,	as	this	network	already	has	links	
to	universities	like	KTU	and	local	funding	opportunities.	These	
characteristics	 already	 suggest	 the	 potential	 for	 circular	maker	
infrastructure	 to	 become	 a	 decentralised	 intervention	 in	 this	
context,	i.e.	distributed	more	evenly	throughout	the	city,	rather	
than	dependent	on	one	or	two	dominant	interventions.	

1:150,000Fig.5 Overview of Methods of Urban Analysis

3 Urban characteristics of Kaunas

Urban	structure
Road	transport
Public	transport
Population	density
Historic	fabric
Demographics
Shared	knowledge
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The	western	part	of	the	city	receives	the	most	state	support	and	has	the	fewest	
links	to	public	transport	infrastructure.	It	is	a	relatively	dense	residential	area	
because	of	the	housing	blocks,	so	decentralised	circular	maker	infrastructure	
might	be	a	good	way	to	link	this	area	with	the	learning	facilities	(Fabrication	
spaces)	in	the	eastern	and	central	neighbourhoods,	and	to	anticipate	other	
interventions	such	as	improved	public	transport	links.	The	repetitive	urban	
forms	in	this	part	of	the	city	and	good	road	connectivity	will	allow	for	an	
easily	 replicable	 and	multipliable	urban	 intervention;	 the	use	of	 the	Craft	
typology	as	a	starting	point	may	promote	community	cohesion	in	areas	with	
little	to	no	social	or	cultural	facilities.	
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3.1 Urban structure

The	presence	of	two	large	rivers	cutting	through	the	city	has	resulted	in	urban	
development	influenced	by	accessibility.	The	neighbourhoods	north	of	the	
Neris	river,	like	Vilijampole	or	Šilainiai,	present	a	small	number	of	typologies	
despite	the	close	proximity	to	the	centre	(20	minutes).	They	are	also	predom-
inantly	residential	areas,	while	more	commercial	and	social	activity	happens	
between	New	and	Old	Town	in	central	Kaunas.	The	neighbourhoods	to	the	
south	of	the	Nema	river	have	been	described	with	a	suburban	character,	and	
are	mostly	residential	with	an	airport.	

The	 samples	 of	Reuse,	Repair,	Craft,	 Fabricate	 and	Distribute	 typologies	
mapped	 here	 can	 be	 analysed	 around	 the	 land-use	 patterns.	 Examples	 of	
Reuse	are	located	in	residential	areas,	particularly	along	Savanoriu	Street,	a	
main	 artery	 into	 the	 city.	Repair	 shops	 are	 located	 around	 residential	 and	
commercial	 zones.	The	 prominence	 of	 both	 reuse	 and	 repair	 activities	 in	
Kaunas	is	reflected	in	the	comparatively	high	number	of	typology	instances,	
but	these	activities	can	also	exist	in	more	ephemeral	ways.	Online	platforms	
like	Vinted	 and	Facebook	marketplace	 allow	people	 to	 trade	 second-hand	
items	without	any	permanent	shop.	Craft	workshops	are	centrally	 located	
next	to	other	commercial	activities.	A	few	outliers	of	Craft	spaces	in	industrial	
zones	suggest	another	distinct	form	of	Craft	activity.	Distribute	examples	are	
located	on	the	city	fringe,	within	 industrial	zones	alongside	main	roads	or	
train	lines.

3.1 URBAN 
STRUCTURE
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1:150,000Fig.6 Land use in Kaunas
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3.2 Road transport

Accessibility	for	vehicles	 is	good	in	Kaunas.	There	is	a	prominent	primary	
road	network	in	this	city,	which	runs	throughout	and	connects	central	and	
residential	neighbourhoods.	Most	of	the	typologies	are	distributed	along	or	
in	close	proximity	to	the	primary	road	network	and	in	some	cases	the	main	
motorways.	Savanoriu	Street	 is	a	 significant	transit	axis	 for	the	city.	It	acts	
as	the	main	artery	into	the	city,	linking	the	city	to	its	larger	region	and	the	
nearby	city	Vilnius;	 it	also	connects	commercial	to	residential	areas	within	
Kaunas.	 A	 number	 of	 Repair	 and	Reuse	 spaces	 can	 be	 found	 along	 this	
street,	again	making	the	connection	between	their	residential	and	commer-
cial	overlap.		Fabricate	and	Distribute	spaces	are	the	only	two	not	located	in	
the	city	centre,	but	in	most	cases	still	enjoy	good	accessibility	via	the	street	
network.	

3.2 ROAD 
TRANSPORT
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1:150,000

Motorways
Primary	roads
Secondary	roads
Tertiary	roads

Fig.7 Major highways in Kaunas
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3.3 Public transport

Metropolitan	public	transport	services	within	Kaunas	are	 limited	to	buses	
and	trolleybuses.	Bus	stops	can	be	found	on	main	roads	throughout	the	city,	
but	there	is	a	lack	of	data	for	the	map	at	this	time.	The	centrality	of	Savanoriu	
Street	is	affirmed	through	the	existing	data.	The	train	rails	are	concentrated	
in	the	east	of	the	city	and	correlate	with	examples	of	the	Distribute	typology	
which	is	often	found	at	industrial	ends	of	the	lines.	This	suggests	industrial	
uses	for	the	rail	services	in	this	city.	Once	clearer	data	for	the	bus	routes	is	
made	available,	it	will	be	possible	to	gauge	which	typologies	require	public	
transport	access,	depending	on	their	proximity	to	bus	stops,	and	which	rely	
more	on	foot	traffic	or	car	access.

3.3 PUBLIC 
TRANSPORT



Annex 4 - Page 33

1:150,000
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Fig.8 Public transport networks in Kaunas
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3.4 Population

The	temporary	relocation	of	the	capital	to	Kaunas	caused	a	major	popula-
tion	influx	during	the	early	20th	century.	Industrial	activity	during	the	Soviet	
era	attracted	many	migrants	from	the	rest	of	the	country.	Between	indepen-
dence	 and	 2006,	 approximately	 500	 thousand	 citizens	 left	 the	 country—
although	fewer	Lithuanians	are	emigrating	in	recent	years.	A	university	city	
with	a	prominent	knowledge	sector,	Kaunas	felt	the	effects	of	‘brain	drain’	
as	a	result.	

Repair	 and	Reuse	 spaces	 are	 typically	 located	 in	 densely	 populated	 areas,	
while	Distribution	spaces	are	found	beyond	residential	areas	in	more	indus-
trial	parts	of	the	city.	There	is	little	correlation	between	population	density	
and	the	 location	of	Craft	 spaces,	but	these	spaces	are	easily	 travelled	to	by	
car	or	bus	and	their	central	location	can	attract	the	public.	Fabricate	spaces	
are	found	closer	to	the	dense	neighbourhoods,	which	suggests	a	relationship	
between	learning	facilities	and	density	in	this	context.	

3.4 POPULATION 
DENSITY
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Fig.9 Population density in Kaunas (1000 people per sqkm)
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3.5 Historic fabric

Kaunas’	 variegated	 history	 is	 reflected	 in	 its	 urban	 fabric.	 Kaunas’	 city	
centre	was	preserved	throughout	 the	20th	century	and	dates,	 in	part,	 from	
medieval	times	(the	‘Old	Town’),	and	in	part	from	the	19th	century	(‘New	
Town’).	As	part	of	the	 ‘Soviet	plan’,	 large	housing	estates	characterised	by	
large	modern	buildings	were	developed	in	areas	such	as	Kalniečiai,	Marvelė,	
Milikonys,	and	Dainava,	located	between	the	historic	centre	and	the	Vilni-
us-Kaunas-Klaipėda	highway	(Aleksandravičius,	2006).	Known	as	‘sleeping	
districts’,	 these	 new	 residential	 areas	 lacked	 social	 and	 cultural	 amenities.	
They	 were	 conceived	 as	 self-sufficient	 neighbourhoods,	 but,	 despite	 this,	
residents	from	these	areas	depended	on	the	city	centre	for	social	and	cultural	
life.	

Today,	two-thirds	of	Kaunas	residents	live	in	these	Soviet	districts.	Šilainiai,	
one	of	the	newest	and	biggest,	was	built	in	the	mid-1980s	to	accommodate	
rural	migrants	coming	to	the	city	to	work	in	nearby	factories.	One	resident	
described	the	neighbourhood;	

“People	from	Kaunas	and	other	areas	think	it’s	a	concrete	jungle;	
that’s	something	I	hear	a	lot	–	and	fair	enough.	Because	there’s	
a)	nothing	happening	culturally	and	b)	there’s	more	than	50,000	
people,	but	there’s	no	cultural	centre;	there	are	only	shops	for	food	
–	that’s	it.	And	then	the	library	is	the	only	non-commercial	space	
to	go	to	–	but	then	it’s	a	library…	at	the	moment	there’s	an	extreme	
accumulation	of	shopping	centres	and	commercial	things	that	have	
sprung	up	on	the	edge	of	Šilainiai.”1

The	highest	concentration	of	abandoned	buildings	is	in	the	city	centre	(data	
from	2014).	Many	retail	programmes	moved	from	Freedom	Avenue	in	the	
New	Town	into	the	new	malls,	Akropolis	and	Mega,	and	the	social	activities	
have	 relocated	 to	 the	Old	Town,	 leaving	 the	New	Town	area	 in	a	 state	of	
transition.	

1	Online	interview	with	photographer	Evelina	Šimkutė.	From:	https://deepbaltic.com/2016/10/31/a-
sleeping-district-of-poets-and-painters-redefining-kaunass-silainiai/	(20	10	2020) 

HISTORIC 
FABRIC3.5
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Fig.10 Average date of building construction (year)
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3.6 Livelihoods & state support

In	 the	 1990s,	 Lithuania’s	 economy	 faltered	 and	 the	 smaller	 towns	 were	
harder	hit	than	big	cities	like	Kaunas.	The	economy	stabilized	and	by	2006	
the	unemployment	rate	in	Kaunas	had	decreased	significantly	from	17,1%	in	
2001	to	5,9%	(Lapinskas,	2008).	More	people	in	the	western	part	of	the	city	
receive	 state	 support,	parts	of	 the	city	where	housing	 for	migrant	workers	
was	 located.	There	 is	 little	 correlation	 between	which	 areas	 have	 a	 higher	
proportion	 of	 people	 on	 state	 support	 and	 locations	 of	 typology	 spaces.	
Depending	on	the	nature	of	the	demographic	on	state	support,	this	could	
either	signal	a	gap	for	skills	development	and	work	opportunities,	or	it	could	
suggest	that	there	is	little	necessary	relation	between	new	maker	facilities	and	
income	background.	

3.6 DEMOGRAPHICS
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Fig.11 Sources of livelihood: pension, benefit, grant, state support (%)
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3.7 Knowledge & skills

Kaunas	has	fostered	a	favourable	environment	for	new	businesses,	support-
ing	the	growth	of	a	start-up	ecosystem	of	mostly	tech	and	medi-tech	initia-
tives,	 which	 boomed	 in	 2018.	 This	 sector’s	 links	 to	 universities,	 research	
centres,	 and	 sources	of	 funding	provides	a	good	network	 for	new	circular	
business	initiatives.	Clothing	exchange	app	Vinted,	now	widely	used	across	
Europe,	is	a	prime	example	of	how	this	sector	could	contribute	to	circularity	
in	Kaunas.

Kaunas	is	known	as	a	‘city	of	students’,	home	to	ten	universities	and	a	strong	
academic	 community.	KTU	hosts	 the	only	makerspace	 in	 the	 city.	Young	
people	 are	 considered,	 by	 the	municipality,	 as	 an	 important	 target	 demo-
graphic	for	the	circular	economy.	The	Science	Museum	raises	awareness	in	
young	people	about	 sustainability,	with	one	exhibition	dedicated	 to	waste	
and	pollution,	including	approaches	to	reduce,	reuse	and	recycle—a	pioneer-
ing	museum	awareness	strategy.	

3.7 SHARED 
KNOWLEDGE
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1:150,000Fig.12 Skills in Kaunas
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3.7.1 Local start-up ecosystem

Kaunas	 is	 known	 for	 its	many	 tech	 start-ups	 and	 skilled	 residents,	main-
tained	by	KTU’s	supportive	environment.	Fig.13	illustrates	key	connections	
start-ups	in	Kaunas	have	made	to	universities,	research	centres,	and	sources	
of	funding.	The	data	for	this	social	network	diagram	was	collected	through	
an	online	 survey,	and	as	 such	may	be	 skewed	to	over-represent	 tech	firms,	
given	 their	high	online	presence.	Further	 studies	will	benefit	 from	a	more	
rigorous	data	collection	process.	
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1:150,000

KTU	Uni

Fig.14 Areas for potential circular development in Kaunas

During	the	Soviet	era,	Lithuania	developed	from	an	agricultural	
to	 an	 industrial	 society.	 Traditionally	 established	 communities	
were	relocated	and	significant	expansion	was	introduced	through	
housing	estates;	these	urban	developments	are	criticised	by	some	
as	responsible	for	the	lack	of	social	cohesion	still	present	amongst	
communities	 living	 in	 those	 blocks	 (Sinkiene	 et	 al.,	 2018).	
Kaunas’s	 capitalist	 development	 following	 independence	 from	
the	Soviet	bloc	is	exemplified	by	the	construction	of	two	massive	
shopping	malls.	 ‘Akropolis’	was	constructed	on	the	edge	of	the	
large	pedestrian	shopping	street	Laisves	Aleja	(literally	‘Freedom	
Avenue’)	 in	 2007.	 Once	 the	 heart	 of	 social	 life	 in	 Kaunas,	
this	was	 effectively	killed	off	by	preferred	use	of	 the	new	mall.	
‘Mega’,	 another	 large	 shopping	mall,	was	built	 in	2005	on	 the	

4 Areas of urban development in Kaunas
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city	periphery,	featuring	one	of	the	largest	public	aquariums	in	Europe.	It	is	
considered	a	cultural	landmark,	established	through	the	use	of	specific	city	
wayfinding	techniques	that	are	otherwise	used	throughout	the	city	for	the	
other	historic	landmarks,	such	as	the	castle	(Lapinskas,	2008).	

Temporary-use	 tactics,	 used	 in	 the	 many	 abandoned	 buildings	 in	 central	
Kaunas,	 can	 catalyse	 new	 urban	 development.	 Two	 projects,	 Fluxus	 and	
Insanity	Laboratory,	 are	 examples	 that	were	 funded	by	 local	 authorities—
Fond	 VSJ	 and	 the	 Lithuanian	Ministry	 of	 Culture	 respectively	 (Naruse-
viciute,	 2014).	These	projects	offer	 another	perspective	 to	urban	develop-
ment	in	Kaunas,	directly	appropriating	the	ample	unused	space	in	the	city	
centre—an	unheard-of	opportunity	in	most	cities.
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1:10,000

4.1 Selected makerspace site analysis

4.1.1 Site A: KTU campus 

The	Pop-Machina	makerspace	is	in	a	building	on	the	KTU	campus.	There	
is	already	a	‘dirty’	makerspace	(hardware	tools,	blades,	woodworking,	saws,	
welding	equipment)	on	the	campus,	and	this	new	one	will	be	a	‘clean’	mak-
erspace	(textiles,	plastics,	3D	printing).

A
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4.2 General urban development

4.2.1 Site B: Vilijampole district 

The	Vilijampole	district	is	located	alongside	the	Neris	river	with	two	bridges	
allowing	direct	access	to	the	Old	Town.	The	southern	parts	of	the	district	
still	have	 some	old	wooden	buildings	 that	 line	narrow	 streets.	But	 for	 the	
most	part,	it	was	rebuilt	during	the	soviet	era	and	took	on	a	bad	reputation	
for	its	unappealing	looks	and	gang-related	activity	in	the	1990s.	The	area	is	
in	need	of	infrastructural	upgrades	(streets	are	yet	to	be	paved	in	some	areas)	
and	these	upgrades	could	include	circular	principles.

4.2.2 Site C: Dainava district

The	Dianava	district	was	built	 as	one	of	 the	micro-districts,	 relatively	 late	
in	Soviet	urban	development	around	1963.	It	 is	positioned	to	the	right	of	
Savanoriu	Street	and	borders	Kaunas’s	Free	Economic	Zone.	The	district	is	
the	most	densely	populated	in	Kaunas,	and	is	also	known	for	having	a	high	
percentage	 of	 elderly	 people.	 The	 Kaunas	 University	 of	 Technology	 has	
some	of	its	facilities	in	this	area,	and	there	is	a	high	number	of	Repair	and	
Reuse	spaces	already	present	in	the	Dainava.	

4.2.3 Site D: Aleksotas district

Similar	to	Vilijampole,	the	Aleksotas	district	is	separated	from	the	city	centre	
by	the	Nemunas	river	and	was	an	independent	town	until	1919.	It	retains	a	
suburban	quality.	The	main	Kaunas	airport	was	in	this	area,	but	was	replaced	
in	the	1980s.	The	district	has	unused	infrastructure	and	space,	which	could	
be	useful	for	circular	activities.	

4.2.4 Site E: ‘Freedom’ avenue

Freedom	Avenue,	 in	 the	New	Town	 city	 centre	 of	Kaunas,	was	 once	 the	
social	heart	of	 the	city.	Today,	 the	 entertainment	and	cultural	 spaces	have	
moved	into	other	areas,	notably	the	Old	Town,	and	shopping	has	moved	to	
the	malls.	This	has	left	Freedom	Avenue	in	a	state	of	abandonment,	with	a	
growing	number	of	vacant	shops	and	buildings	in	the	area.	

B

C

D

E
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4.3 Propositional development

4.3.1 The pop site

The	Pop	Site	presents	an	opportunity	to	bridge	the	gap	between	the	high-tech	
industry	developing	through	KTU	and	the	low-tech	repair	and	reuse	indus-
tries.	Currently	Kaunas	Makerspace	is	the	only	space	that	bridges	the	two,	
offering	wide	access	to	a	variety	of	tools,	but	still	at	quite	a	small	capacity.	

Through	skills	development	and	training	the	vibrancy	of	the	repair	and	reuse	
culture	 can	 be	 harnessed	 into	 larger	 scale	 operations	 that	 compound	 the	
advances	of	the	technology	being	developed	in	Kaunas.	Businesses	aligned	
to	this	goal	can	be	encourage	to	start	up	through	funding	but	also	by	leasing	
them	space	in	the	many	vacant	buildings	in	the	centre	of	Kaunas.
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4.3.2 The proposal

The	Pop	Site	becomes	a	place	of	intersection	between	technology	and	tradi-
tional	making,	tapping	into	the	wide	pool	of	practical,	manual	skills	in	the	
city	and	the	ambitious	thinking	of	its	technological	branches.	

Inspired	by	the	openness	of	the	Kaunas	Makerspace	and	in	close	collabora-
tion	with	it,	the	proposal	envisages	a	hybrid	Make+Fabricate	typology	on	the	
KTU	site	that	places	technology	in	proximity	to	traditional,	practical	craft	
making,	encouraging	cross-pollination	and	kick	starting	the	development	of	
a	making	network	across	the	city.	With	satellite	sites	in	vacant	buildings	across	
the	city,	these	businesses	also	act	as	distributors	by	creating	new	channels	of	
material	flows	around	the	city.
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1 Santander city profile

1.1 Basic city profile

Santander	is	a	small	city	on	the	northern	coast	of	Spain	with	strong	potential	
to	foster	circular	maker	culture. The	city	is	an	academic	centre	with	progres-
sive	Smart	City	agendas;	 there	 is	 an	advanced	waste	collection	 system	and	
an	advanced	network	of	well-used	civic	centres	for	learning	and	recreation.	
Policy	initiatives	supporting	circular	maker	culture	have	promise,	but	there	
could	be	more	grassroots	activity	from	local	residents	and	makers.	

Santander’s	status	as	a	global	centre	for	ICT	has	impacted	the	city’s	urban	
development	planning.	The	University	of	Cantabria	promotes	ICT	through	
a	 renowned	 telecommunications	 course.	 Innovation	 projects	 are	 increas-
ingly	supported	by	the	municipality	thanks	to	the	presence	of	the	university	
and	technology	sector.	New	apps	like	OLIO	and	other	Smart	city	initiatives,	
such	as	the	ASCAN	mobile	collection	points,	target	waste	management.	

Cantabria	 has	 few	 branches	 of	 industrial	 activity	 (Fuentes	 et	 al.,	 2017).	
Located	on	the	city	outskirts,	the	steel	industry	minimises	its	waste	output	
using	high-tech.	The	health	sector	is	important	in	Santander;	with	Hospital	
Valdecilla	a	key	health	centre	for	the	northern	regions.	Santander	also	aims	
to	preserve	 its	marine	environments	and	waterfront.	Plastics	are	especially	
harmful	 to	marine	 environments	 and	 there	 has	 been	 noticeable	 action	 to	
curb	this	waste	stream.	

The	city	municipality	is	keen	to	pursue	circularity	across	the	city.	A	collab-
oration	with	the	waste	company,	ASCAN,	is	regarded	by	the	municipality	
as	 a	 priority	 for	 tapping	 into	 the	 larger	 secondary	 raw	materials	 streams.	
In	response	to	World	Environment	Day	in	June	2018,	the	city	council	col-
laborated	with	local	NGOs	AMICA,	SEO/BirdLife	and	Nuevo	Futuro	to	
organise	 its	 first	 Santander	 Swap	Market,	where	 locals	 and	 tourists	 could	
exchange	 goods	 and	 non-perishable	 foods.	The	 city	 council	 and	 planners	
want	 to	 prioritise	 educational	 stakeholders	 in	 circular	 city	 development.	
For	example,	the	city	would	like	to	connect	circular	makers	with	secondary	
schools	 and	 promote	 learning	 outside	 of	 traditional	 schooling	 years,	 for	
instance	 by	 establishing	 circular	 skills	 learning	 facilities	 within	 ubiqui-
tous	 civic	 centres,	which	 already	 established	 cultural	 sports.	Recent	 plans	
to	develop	 the	 railway	corridors	 area	and	 the	 seafront	port	 area	 reimagine	
under-used	 urban	 spaces	with	 public	 and	 civic	 functions	 and	 sustainable	
modes	of	transport.
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1:100,000Fig.1 Aerial view of Santander.
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1.2 Policy initiatives

Various	policies	in	Santander	support	circularity,	whether	operating	directly	
and	indirectly,	at	the	local,	national	or	international	level.	

The	Spanish	Urban	Agenda	(AUE)	outlines	ten	new	objectives	for	2030	to	
help	 ‘manage	resources	sustainably	and	favour	the	circular	economy’.	The	
commission	is	also	working	on	a	‘circular’	approach	outlined	in	four	specific	
objectives	–	‘Save	energy	and	be	more	energy	efficient,	optimise	and	reduce	
water	 consumption,	 encourage	 the	 cycling	 of	materials	 and	 reduce	 waste	
and	 encourage	 recycling’.	 Spain’s	 national	 Plan	 for	 Waste	 Management	
(PEMAR)	2016-2022	 follows	 the	EU’s	 ‘Three	R	Principle’	 (reduce,	 reuse	
and	recycle)	and	outlines	actions	 for	how	to	recover	energy	recovery	 from	
non-recyclables.	The	Spanish	Bioeconomy	Strategy	Horizon	2030	incentiv-
ises	biowaste	energy	production,	promotes	innovation	in	new	materials	like	
(bio)plastics,	 and	 evolving	 agriculture	 and	 forestry	 industries.	 Fabrication	
spaces	could	integrate	this	strategy	with	local	makers	and	universities.	

Circularity	can	be	supported	by	policy	at	the	scale	of	the	city,	such	as	sustain-
ability	objectives	and	tech-innovation	objectives.	Santander’s	new	General	
Urban	Development	Plan	(PGS)	builds	on	the	United	Nations’	17	Sustain-
able	Development	Goals	 (SDGs),	which	 cover	 social,	 economic	 and	 envi-
ronmental	concerns	such	as	provision	of	quality	education,	affordable	and	
clean	 energy,	 decent	work	 and	 economic	 growth,	 and	marine	 ecosystems.	
The	Santander	 city	 council	 actively	 engages	 citizens	 in	planning	processes	
through	public	consultation	events	and	the	‘Santander	City	Brain’	platform,	
where	 citizens	 can	 share	 ideas	 and	 comments	 on	 administration,	 govern-
ment,	the	economy,	mobility,	buildings,	public	spaces,	and	strategic	plans.	
For	 example,	 in	 recent	 citizen	 consultations,	 some	 residents	 expressed	 a	
desire	to	retain	the	rural	character	of	certain	areas	in	Santander	and	to	better	
connect	the	city	with	regional	bike	lanes.	
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As	with	other	coastal	Pop-Machina	cities,	‘Blue	sustainability’	is	an	important	
concern	for	Santander,	given	the	detrimental	effect	of	plastic	waste	on	marine	
ecosystems.	Local	news	reports	have	started	reporting	the	quantity	of	plastic	
wasted	in	Santander.	Groups	of	residents	have	formed	to	clean	local	beaches	
as	a	response	to	this	growing	awareness.

City-scale	initiatives	like	Smart	Santander	are	often	started	by	the	small	but	
prestigious	University	of	Cantabria,	which	promoted	entrepreneurial	 tech	
research,	and	 is	 responsible	for	 ‘technically	guiding	the	digital	 transforma-
tion’.	The	Internet	of	Things	(IoT)	 laboratory	 in	the	city	 is	an	 important	
local	project	 for	 ‘smart’	or	 tech-driven	urban	development.	Santander	 is	 a	
pioneer	in	the	deployment	of	new	IoT	technology.	The	city	council	is	incor-
porating	new	technologies	in	local	services	through	a	public	tender	in	areas	
of	waste	management,	water	conservation,	and	traffic	management.

The	 municipality	 has	 expressed	 interest	 in	 supporting	 ‘self-sustaining’	
makers	that	can	have	an	impact	at	the	city	scale.	Ample	top-down	support	in	
education,	technological	innovation,	environmental	policy,	and	urban	devel-
opment	strategies	(described	above)	is	yet	to	inspire	self-initiated	grassroots	
activity.	The	recent	development	of	local	apps	is	seen	as	a	good	way	to	better	
engage	citizens	in	smart	city	initiatives.1	Policy	support	can	use	incentives	to	
enable	more	small-scale,	collaborative	manufacturing,	as	this	actively	engages	
citizens.	 New	 projects	 benefit	 from	 incentivising	 citizen	 participation	 in	
various	bottom-up	projects,	allowing	seemingly	disparate	areas	of	policy	to	
bring	together	urban	development	aims,	tech	innovation	and	environmental	
concerns.	

1		See:	https://synchronicity-iot.eu/project/santander/	

Fig.2 Policy relevant to the circular econ-
omy in Santander operates at three scales; 
international (EU policy), regional policy 
(Cambria), and local (Santander).
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1.3 Examples of policies 
at various scales

1.3.1 Macro scale: European Union policy

Numerous	EU	policies	help	promote	circular	
economies.	Waste	targets	are	set	and	countries	
are	ranked	according	to	their	performance.	The	
EU	Green	Deal	aims	to	make	Europe	the	world’s	
first	‘climate-neutral	bloc’	by	2050,	providing	a	
roadmap	of	actions	for	member	states	to	take	to	
transition	to	a	circular	economy.

1.3.2 Meso scale:  
Regional waste management  

RATC	is	the	Regional	waste	management	
centre,	which	sorts	and	separates	refuse	from	
the	region	to	reduce	the	amount	of	household	
waste	being	sent	to	landfill.	They	also	Provide	
domestic	food	waste	containers	and	environmen-
tal	education.

1.3.3 Micro scale: Smart Santander

Smart	Santander	is	an	EU-funded	smart	city	
initiative	running	since	2009	directly	concerning	
the	future	of	waste	management.	Making	use	of	
sensors	throughout	the	city	to	monitor	urban	
infrastructure,	the	project	has	implications	on	
the	implementation	and	progress	monitoring	of	
the	circular	economy.	Since	2010,	‘12,500	sensors	
have	been	measuring	the	amount	of	trash	in	con-
tainers,	the	number	of	parking	spaces	available,	
and	the	size	of	crowds	on	the	sidewalks’.	
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1.4 Mapping circular maker policies

Santander	Smart	City	initiative	is	integrated	with	
city	life,	including	public	apps,	pollution	sensors	
on	vehicles,	and	waste	management	services.

City	Brain	allows	for	feedback	on	proposals,	
reporting	of	issues,	and	suggestions	from	
residents.

The	Santander	General	Plan	is	informed	by	
feedback	sessions	in	the	outer	regions	of	the	city,	
which	is	then	fed	back	centrally.

The	General	Plan	also	includes	funding	for	
public	and	historic	building	maintenance	and	
accessibility	improvements.

Arup’s	Smart	Waterfront	Masterplan	integrates	
Santander’s	Smart	City	initiatives	into	a	low-im-
pact	development	combining	innovative		tech-
nology	and	leisure	facilities	in	disused	productive	
spaces.
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1:100,000Fig.3 Policies in Santander
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1:100,000

2 Five circular maker typologies in Santander
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Fig.4 Location of makers and stakeholders in Santander

1 Fablab	Santander
2 Createctura
3 Fundación	Santander	Creativa
4 Grupo	de	Ingeniería	Fotónica
5 CISE	(Centro	Internacional	Santander	Emprendimiento)
6 CIC	Consulting	Informatico	de	Cantabria

Case	
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2.1 Typology 1 (reuse) case study: 
Aleksoto marketplace

Koopera	Store	is	part	of	a	chain	of	cooperative	
stores	promoted	by	Caritas,	developed	with	a	
social	and	environmental	awareness.	The	Store	is	
part	of	the	national	Koopera	project	that	focuses	
on	environmental	service	activities,	on	reuse,	
recycling,	sustainable	consumption,	skill	training	
and	social	care.	

The	Koopera	Store	aims	to	spread	circular	
economy	awareness	by	collecting	goods,	refur-
bishing	them	and	selling	them	in	the	stores.	This	
way	it	provides	a	model	for	upcycling.	Through	
its	connection	with	Caritas,	Koopera	sometimes	
donates	part	of	the	clothing	directly	to	NGOs	
that	need	them.	It	also	aims	to	improve	the	
image	of	reuse	by	carefully	curating	retail	spaces	
and	handling	them	professionally;	customers	of	
Koopera	Store	can	obtain	a	Koopera	Club	card	
(membership	card)	that	offers	5%	discounts	on	
purchases.

Across	Santander	there	are	15	Koopera	clothing	
containers,	predominantly	next	to	churches	
and	a	few	in	the	vicinity	of	shopping	centers.	
From	these	collection	points	clothes	are	taken	to	
Koopera	sorting	and	refurbishing	centers,	from	
which	they	are	then	distributed	to	the	shops.

2.1.1 People

Workers	are	either	volunteers,	people	working	
“insertions	jobs”	or	“social	jobs”.	In	collabora-
tion	with	public	entities	like	social	services,	the	
store	offers	training	to	people	in	vulnerable	social	
conditions,	and	currently	employs	433	people	(of	
which	243	are	from	vulnerable	groups).

2.1.2 Materials

Textiles,	footwear,	electrical	and	household	
appliances,	toys,	books,	and	other	bazaar	items	
are	collected,	sorted,	sanitized,	and	reconditioned	
before	being	displayed	in	store.

2.1.3 Machines & tools

Aside	from	the	cashpoint,	there	are	no	machines	
in	the	shop;	all	reconditioning	of	items	takes	
place	in	large	off-site	‘Koopera	Reuse	Plants’.

2.1REUSE 
CASE STUDY
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2.1.4 Interior space

The	Koopera	store	uses	a	deep	open	plan	shop	space	filled	with	clothing	
racks,	shoe	displays,	cash	registry	desks	and	fitting	rooms.	Behind	the	
registry	there	is	a	small	storage	room.

2.1REUSE 
CASE STUDY



2.1.5 Location

The	Koopera	store	is	located	very	centrally	(just	
off	the	Camino	de	Santiago	route),	within	5	
minutes	walk	of	the	City	Hall,	the	Cantabria	
Governmental	Offices,	and	the	Cathedral	of	
Santander.	Directly	opposite	the	city’s	bus	
station	and	only	200m	from	the	train	station	
makes	it	highly	accessible	and	exposed	to	high	
footfall.

2.1.6 Area

The	dense	urban	grain	around	the	Koopera	Store	
dates	from	the	1940s-50s,	and	is	predominantly	
residential	although	with	a	variety	of	commercial	
uses	along	the	ground	floors.	

2.1.7 Urban form

Located	in	a	shop	space	on	the	ground	floor	
of	a	10	storey	residential	block,	the	Koopera	
Store	has	a	narrow	frontage	relative	to	its	depth,	
through	which	items	are	supplied.	Its	fully	glazed	
shopfront	is	slightly	recessed	from	the	street,	
allowing	more	display	space,	whereas	the	back	
opens	to	an	enclosed,	inaccessible	courtyard.

Koopera Store Koopera Store 
SantanderSantander
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2.2 Typology 2 (repair) case study: 
Servimenaje

Servimenaje	by	Audioservicio	is	a	repair	shop	
in	central	Santander,	established	25	years	ago.	
The	store	offers	repair	of	pressure	cookers	and	
household	appliances	that	are	under	official	
warranty	of	the	manufacturer.	They	provide	
these	official	warrantied	services,	of	popular	
household	brands,	at	no	extra	cost	to	the	
customer.	In	addition	to	the	repair	services,	they	
also	do	tuning	of	pressure	cookers	and	sell	new	
appliances	and	new	spare	parts	for	household	
appliances.	‘Servimenaje’	relates	to	the	sale	of	
new	appliances	and	parts,	while	‘Audioservicio’	
relates	to	the	repair	services.	

2.2.1 People
There	are	two	salespeople	in	the	shop,	a	
“qualified	team”	of	electricians/repair	people,	
and	a	driver	for	deliveries.

2.2.2 Materials

Appliances	spare	parts,	generally	made	
of	plastic,	metal	or	rubber.	These	are	
supplied	officially	by	the	manufacturers	
of	the	appliances	themselves.

2.2.3 Machines & tools

Cash	registry	to	make	sales,	
computers,	basic	electric	and	
mechanical	repair	tools	such	as	
screwdrivers	and	drills.

2.2 REPAIR 
CASE STUDY
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2.2.4 Interior space

The	shop	is	small	and	densely	packed	with	repaired	and	new	brand	
appliances.	The	cash	registry	is	tucked	in	a	corner	and	always	manned,	
sometimes	with	two	members	of	staff.	Items	to	be	repaired	are	taken	to	the	
back	of	house	where	electricians	are	located.

2.2 REPAIR 
CASE STUDY



2.2.5 Location

Servimenaje	is	located	in	central	Santander,	
walking	distance	from	the	bus	and	main	train	
stations.	

2.2.6 Area

This	area	has	the	highest	concentration	of	
shopping,	restaurants	and	social	life	in	the	city	
and	is	also	very	close	to	the	cultural	centres	
located	around	the	port.	

2.2.7 Urban form

Servimenaje	by	Audioservicio	occupies	a	ground	
floor	shop	on	Calle	Cubo.	It	operates	behind	a	
shopfront	on	a	street	lined	with	shops,	in	a	very	
central	part	of	the	city.

Servimenaje by Servimenaje by 
AudioservicioAudioservicio
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2.3 Typology 3 (craft) case study: 
Relojeria Carlos Herrero

Relojeria	Carlos	Herrera	is	a	workshop	spe-
cialising	in	watches.	Aside	from	offering	repair	
services,	the	shop	also	sells	new	and	refurbished	
clocks,	watches	and	belts.	Carlos	Herrero	is	a	tra-
ditional	highly-skilled	watchmaker	renowned	for	
his	historic	local	presence.	Having	been	passed	
down	through	four	generations,	the	shop	is	now	
the	“municipal	watchmaker”	tasked	with	main-
taining	and	tuning	the	clocks	in	the	Town	Hall	
clock	tower,	the	Plaza	de	Mexico,	Magdalena	
Palace	and	the	Santa	Lucia	church	(all	important	
landmarks).	This	involved	reinstalling	their	tradi-
tional	mechanisms	in	place	of	electrical	systems	
that	were	previously	introduced.	Carlos	Herrera	
views	the	old	mechanisms	as	cultural	heritage	
worth	preserving	and	the	electric	systems	as	
potential	damage.

2.3.1 People

Carlos	Herrero	is	the	only	worker,	the	one	
watch	and	clock	repair	specialist,	“the	municipal	
watchmaker”.	Like	in	the	case	of	small	craft	
workshops,	the	master	watchmaker	is	a	living	
brand	of	the	shop	and	of	the	business.

2.3.2 Materials

Relojeria	Carlos	Herrero	specialises	in	leather,	
metal,	watches,	clocks	and	belts	into	silver	
objects.

2.3.3 Machines & tools

Processing	silver	grain	into	sheets	uses	stan-
dardised	electrical	ovens	for	melting	and	other	
electrical	machinery	for	pressing	and	cutting.	
The	processes	of	working	the	silver	sheets	into	
objects	use	a	variety	of	other	electric	machines,	
such	as	metal-spinners	and	wire-brush	polishers.	
Very	basic	tools	like	wooden	mallets	are	used	for	
beating,	while	a	wide	range	of	specialised	tools	
are	acquired	for	more	unique	techniques.

2.3 CRAFT 
CASE STUDY
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2.3.4 Interior space

Shop	space	with	plenty	of	glass	display	cases	for	watches	and	belts,	as	well	as	
clocks	on	the	wall.	The	workshop	inside	the	shop	is	dedicated	mostly	to	the	
servicing	of	small	items	such	as	watches	and	belts,	thus	requiring	less	space	
due	to	the	correspondingly	small	nature	of	the	tools.

2.3 CRAFT 
CASE STUDY



2.3.5 Location

The	shop	is	located	on	a	small	side	street	off	from	
the	main	Calle	Calvo	Sotelo,	is	very	close	to	other	
identified	typologies	of	makerspace,	and	is	within	
walking	distance	to	the	bus	and	train	stations.

2.3.6 Area

The	watchmaker	is	located	in	the	central	district	
of	the	city,	with	dense	population	and	urban	
fabric	and	a	fine	urban	grain.	The	street	it	is	on	
has	other	commercial	shops	occupying	the	other	
groundfloor	sites,	glazed	frontages	and	commer-
cial	signage.	

2.3.7 Urban form

The	shop	is	on	the	ground	floor,	with	a	ful-
ly-glazed	frontage,	street-facing	display	cases,	and	
a	large	sign.	
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2.4 Typology 4 (fabricate) case study: 
Fablab Santander

FabLab	Santander	is	a	part	of	the	larger	FabLab	
community,	in	Spain	and	Europe.	It	is	a	non-
profit	organisation,	which	is	open	to	the	public	
and	promotes	a	friendly	working	environment.	
This	community	is	founded	on	the	desire	to	
make	fabrication	more	accessible.	Their	website	
states	‘FabLabs	are	a	global	network	of	local	
laboratories,	which	enable	invention,	making	
digital	manufacturing	tools	accessible	to	indi-
viduals’.	The	FabLab	offers	new	technological	
tools	and	access	to	colleagues	with	expertise	in	
fabrication,	often	to	assist	people	with	their	
personal	projects.	They	have	training	courses	as	
well.	There	are	weekly	workshops,	on	Monday	
evenings	for	fabrication	and	on	Tuesday	evenings	
for	design.	On	Friday	evenings	they	offer	an	
‘open	lab’.	

2.4.1 People

Anyone	can	join	the	FabLab	workshops	if	
they	register.	The	machines	and	tools	are	also	
available	to	anyone,	subject	to	booking	and	
the	completion	of	an	induction.	The	space	
is	frequently	used	by	workshop	participants	
from	outside	the	university.

2.4.2 Materials

MDF	sheets,	resin,	
ABS	plastic,	acrylic	
sheets,	blocks	of	wood,	
foamboard.

2.4.3 Machines & tools

600x400	Cutter,	CNC	1200x800x300,	
3Dprinters,	600x400	laser	engraver,	A4	
laser	engraver,	resin	printer,	200x200	
milling	machine,	3d	scanning,	hot	wire	
cutting,	electronics,	typical	workshop	
tools	(woodwork,	metalwork).

2.4 FABRICATE 
CASE STUDY
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2.4.4 Interior space

The	FabLab	comprises	multiple	rooms,	all	large	and	open	plan.	Some	of	
them	are	used	solely	to	house	machines	and	tools,	other	are	reserved	for	
gatherings,	presentations	and	educational	events	and	are	kept	very	open	and	
uncluttered,	while	others	combine	the	two	and	are	furnished	with	rows	of	
desks,	computers	and	3d	printers.

2.4 FABRICATE 
CASE STUDY



2.4.5 Location

The	FabLab	is	located	just	off	of	the	main	road	
centrally	located	and	in	close	proximity	to	the	
new	Pop-Machina	makerspace	site.	This	makes	
it	easily	accessible	by	foot	or	public	transport,	as	
well	as	by	private	car.	

2.4.6 Area

The	area	is	the	dense,	central	neighbourhood.	
The	Fablab	is	located	on	the	side	closest	to	
the	hospital,	port	and	main	train	station.	So	
although	it	is	close	to	the	very	vibrant	and	public	
areas	of	Santander,	it	is	also	close	to	the	more	
industrial	zone	west	of	the	train	station.

2.4.7 Urban form

The	FabLab	occupies	a	street-facing	room	on	
an	upper	floor	in	a	10-12	storey	blocks.	There	is	
on-street	parking	along	both	sides	of	the	streets	
in	the	area,	and	commercial	ground	floors	in	
many	cases.	

FabLab
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2.5 Typology 5 (distribute) case study: 
Punto Limpio de Cueto

Punto	Limpio	Cueto	forms	part	of	the	
municipal	waste	management	service	in	
Santander.	It	accepts	a	large	variety	of	waste,	
such	as	household	waste,	clothing	or	textiles,	
oils,	batteries,	mattresses,	rubble,	wood,	metals,	
paints,	garden	waste,	electronics,	and	such.	It	
does	not,	however,	accept	industrial	waste,	due	
to	the	volume	and	frequency	of	industrial	waste	
generation.

2.5.1 People

This	facility	is	managed	directly	by	
Mare	and	has	two	assigned	operators.	

2.5.2 Materials
plastic,	glass,	paper,	oil,	used	clothes,	varnishes	
and	paints,	batteries,	lamps	and	fluorescent	
lights,	medicines,	cleaning	products,	mobile	
phones,	phytosanitary	products,	toner	and	
printing	disposables.	Wood	waste	(furniture,	
boxes,	planks,	etc)	Metals	(Ferrous	and	non-fer-
rous)	electric	and	electronic	waste	(washing	
machines,	refrigerators,	televisions,	audio,	video,	
HIFI,	computers,	printers,	keyboards	and	
various	peripherals).

2.5.3 Machines & tools

Vehicles	for	waste	transfer,	big	containers,	
to	store	large	quantities	of	sorted	waste	and	
different	bins	for	other	kinds	of	waste	sorting.	

2.5 DISTRIBUTE 
CASE STUDY
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2.5.4 Interior space

It	is	predominantly	an	outdoor	lot,	with	various	bins	and	containers	to	
separate	and	store	waste.	The	area	is	large,	open	and	vehicle-friendly.	

2.5 DISTRIBUTE 
CASE STUDY



2.5.5 Location

The	‘clean	point’	is	located	beyond	the	residen-
tial	areas	of	Santander,	in	a	more	peripheral,	rural	
area.	It	is	connected	to	the	city	via	road	access.	
The	city	is	small,	so	it	is	only	a	12	minute	drive	
between	a	central	Santander	and	the	waste	park.	

2.5.6 Area

The	waste	park	is	located	in	an	area	surrounded	
by	green	space.	The	kinds	of	activities	housed	
nearby	include	a	meteorological	centre	and	
shooting	range,	as	well	as	a	fuel	station.

2.5.7 Urban form

It	is	predominantly	an	outdoor	lot,	with	various	
bins	and	containers	to	separate	and	store	waste.	
The	area	is	large,	open	and	vehicle-friendly.	

Punto Limpio Punto Limpio 
de Cuetode Cueto
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2.6 Summary of typology findings

Reuse,	Repair	and	Craft	spaces	are	clustered	together	in	the	city	centre	
and	have	many	shared	urban	characteristics	and	the	spaces	are	largely	
interchangeable;	this	may	suggest	hybrid	potential	for	these	typologies.	
Meanwhile,	Fabricate	and	Distribute	spaces	occur	outside	of	the	centre,	
with	Fabricate	often	connected	to	university	facilities	or	high-tech	busi-
nesses.	There	is	a	well	established	reuse	culture	supported	by	Caritas,	a	
charity	funded	by	the	Catholic	church.	Repair	is	mostly	a	commercial	
service,	with	some	chain	repair	shops.	Craft	spaces	are	not	common,	
novelty	craft	work	is	highly	appreciated.	Civic	centres	maintain	a	strong	
social	network	and	presence	within	the	community,	offering	activities	from	
sports	and	yoga	to	language	courses	and	classes	in	ceramics	and	painting	
.	Because	the	civic	centres	are	so	prominent	in	the	cultural	life	of	the	city,	
there	is	ample	potential	to	expand	craft	activities	through	the	civic	centres’	
very	adaptable	facilities,	which	are	also	dotted	all	over	the	city	in	both	
central	and	residential	locations.	
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1:100,000Fig.5 Overview of methods of Urban Analysis

3 Urban characteristics of Santander

Santander	 is	 a	 small	 city	on	a	hilly	peninsula	on	Spain’s	north	
coast.	A	large	part	of	the	urban	character	of	the	city	is	determined	
by	 this	 natural	 geography;	 a	 compact	 city	 centre,	 filled	 with	
shopping	and	entertainment	programmes,	lines	a	prominent	sea	
front	and	port	area.	The	geography	also	limits	public	transport	
options,	and	residents	rely	predominantly	on	road	transport	to	
get	around.	However,	outdoor	escalators	and	funiculars	support	
pedestrian	mobility,	especially	for	the	edlerly,	and	the	municipal-
ity	plans	to	improve	sustainable	modes	of	transport.	Education	
and	innovation	have	been	central	to	the	development	of	Santand-
er’s	urban	fabric,	infrastructure,	and	services.

Urban	structure
Road	transport
Public	transport
Population	density
Demographics
Shared	knowledge
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3.1 Urban structure

Santander	is	a	predominantly	residential	and	mixed-use	city	with	a	tertiary	
economy.	The	 dense	 city-centre	 along	 the	 seafront	 is	 small	 and	walkable,	
while	industrial	areas	line	the	outskirts.	Educational	zones	are	highly	present	
in	Santander,	 some	 in	 the	city	centre,	others	 further	out	near	 the	big	city	
gardens.	Most	development	is	in	the	city	centre,	along	the	waterfront.	Rela-
tively	heterogeneous	residential	neighbourhoods	surround	the	centre;	but	it	
is	not	uncommon	for	city-workers	to	travel	into	the	centre	from	suburbs	or	
towns	outside	of	the	city.	

Reuse,	Repair,	 and	Craft	 spaces	 are	concentrated	 in	 the	city	centre	where	
there	is	a	variety	of	uses,	including	commercial	and	entertainment	uses.	This	
suggests	 they	benefit	 from	being	 close	 to	 a	 variety	of	 economies,	 types	of	
people	 and	uses.	 Fabrication	 spaces	 are	 often	 attached	 to	 learning	 institu-
tions,	which	are	dispersed	across	the	city.	Distribution	spaces	are	located	in	
more	industrial	areas	near	the	port	and	outskirts.	

3.1 URBAN 
STRUCTURE
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3.2 Road transport

Road	transport	 is	 the	most	popular	 transit	option	 in	Santander	and	most	
residents	or	city-workers	will	use	their	own	vehicles	to	get	around,	whether	
travelling	within	the	city	or	across	the	wider	region.	The	city	council	aims	
to	introduce	more	sustainable	public	transport	options,	hoping	to	free	up	
street	space	currently	used	for	parking.

The	concentration	of	Reuse,	Repair	and	Craft	spaces	between	main	roads	
and	side	roads	in	the	city	centre	suggests	that	the	three	typologies	have	very	
similar	 accessibility	 needs	 and	 are	 to	 some	 extent	 interchangeable.	 Fabri-
cation	 spaces	 show	a	very	different	pattern,	 suggesting	 that	 their	 locations	
are	determined	more	by	proximity	to	educational	land	uses	than	by	a	high	
degree	of	road	accessibility.	Distribution	spaces	are	in	peripheral	locations	–	
not	directly	on	motorways,	but	often	on	small	roads	nearby,	reflecting	their	
industrial	scale	and	lack	of	public	engagement.	

3.2 ROAD 
TRANSPORT
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3.3 Public transport

Santander’s	 steep	 terrain	 has	 influenced	 public	 transport	 networks.	 The	
heart	of	 the	city,	on	the	southern	face	of	 the	peninsula,	 is	 topographically	
cut	 off	 from	 the	 northern	 neighbourhoods.	 The	main	 rail,	 port	 and	 bus	
terminals	 are	 located	 in	 close	 proximity	 in	 the	 southern	 part	 of	 the	 city,	
linking	Santander	to	the	rest	of	Cantabria,	Spain,	and	foreign	shores.	The	
proximity	of	Reuse,	Repair,	and	Craft	spaces	to	the	main	transport	terminals	
suggests	that	these	types	of	makers	benefit	from	the	concentration	passing	
trade	and	high	footfall	that	these	transport	hubs	bring.	As	Fig.8	illustrates,	
the	rail	lines	also	serve	the	industrial	areas	and	main	container	port,	located	
directly	south	of	the	city	centre.

Public	bus	routes	follow	the	road	network,	connecting	with	most	surveyed	
typology	spaces.	This	 link	suggests	that	 improvements	to	the	bus	network	
could	benefit	all	new	circular	maker	spaces	throughout	the	city.	Public	esca-
lators	and	funiculars	help	residents	(especially	elderly	residents)	traverse	the	
city’s	steep	terrain.	Funding	was	recently	secured	to	develop	more	escalators	
for	the	city,	which	will	make	new	areas	more	accessible	by	foot.2 

Residents	 of	 the	 San	 Román	 and	 Peñacastillo	 neighbourhoods	 have	
suggested	in	municipal	citizen	consultations	that	the	new	Urban	Develop-
ment	Plan	 should	create	 local	bike	 lanes	 to	connect	with	existing	 regional	
bike	 lanes	 along	 the	 ‘Parque	de	 las	Llamas’	 and	coastline.	The	cycle	 route	
along	 the	 Parque	 de	 las	 Llamas	 already	 connects	 a	 number	 of	 existing	
Fabricate	spaces	in	the	north	of	the	city.	Distribution	spaces	are	mostly	on	
flat	ground,	perhaps	because	of	the	movement	of	bulk	materials	and	large	
equipment	on	site.	

2	According	to	the	city	council	website,	81,000	Euros	have	been	granted	for	pedestrian	transport	
systems	in	Santander.	See:	https://santander.es/noticia/concedidos-mas-92-000-euros-cuatro-comuni-
dades-instalar-ascensores-rehabilitar-fachadas	(01	09	2020)

3.3 PUBLIC 
TRANSPORT
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Fig.8 Public transport networks  
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3.4 Population

Although	Santander	is	densely	populated	along	the	central	strip,	it	is	not	a	
very	populous	city	overall.	Outside	of	the	centre,	population	is	distributed	
evenly	 amongst	 the	 less	 dense	 residential	 neighbourhoods.	Repair,	 Reuse	
and	Craft	spaces	cluster	in	the	densely-populated	centre	area	where	the	most	
people	can	easily	reach	their	publicly-oriented	services.	Fabrication	spaces	do	
not	rely	on	population	centres	as	they	typically	offer	specialist	services	and	
are	attached	to	educational	institutions.	The	industrial	activities	of	distribu-
tion	centres	are	not	suitable	for	residential	areas,	and	as	such	these	spaces	are	
located	in	sparsely-populated	districts.

3.4 POPULATION 
DENSITY
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3.5 Land value

Residential	areas	on	the	north	and	east	shoreline	of	the	peninsula	have	the	
highest	land	values	in	Santander.	Fabrication	spaces,	on	university	sites,	are	
in	more	affluent	areas	in	the	north.	Unlike	in	other	Pop-Machina	pilot	cities,	
land	is	more	affordable	in	Santander’s	centre.	The	city	desires	to	increase	the	
younger	demographics	 in	the	city	and	this	may	increase	 land	values	 in	the	
city	centre.

3.5 DEMOGRAPHICS
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3.6 Knowledge & skills

The	knowledge	sector	plays	a	major	part	in	Santander.	This	is	a	large	variety	
of	knowledge-focused	skills	networks	and	good	educational	infrastructure,	
which	can	promote	circular	maker	culture	in	the	city.	ICT	or	telecommu-
nications	area	in	particular	has	grown	out	of	the	city’s	knowledge	base,	and	
attracts	 students	and	researchers	 from	all	over	 the	world.	 It	has	an	 impact	
on	 the	 urban	 development	 of	 Santander,	which	 is	 known	 as	 a	 smart	 city	
pioneer.	ICT	presence	is	quite	prominent	on	the	above	map.

The	network	of	municipally-owned	civic	centres	 is	 important	to	Santand-
er’s	new	circular	maker	culture.	The	municipality	already	makes	use	of	these	
spaces	for	innovation	projects	and	to	offer	public	training	courses.	As	a	result,	
the	centres	have	an	established	user	network.	In	addition,	the	centres	are	well	
distributed	throughout	the	city	already.	The	strong	knowledge	network	can	
be	supplemented	with	other	vocational	skills,	which	can	be	initiated	through	
the	 existing	 civic	 centres	 training	 workshops	 or	 may	 need	 to	 be	 located	
through	other	urban	data	surveys	(insufficient	skills	data	at	this	time).

SHARED 
KNOWLEDGE3.6
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Fig.11 Skills & Knowledge  
in Santander
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1:100,000

The	city	council	prioritises	growing	the	city’s	economy,	Smart	City	initiatives,	
‘blue’	 sustainability,	 sustainable	modes	of	public	 transport,	 and	extending	
education	services	 to	various	 locations	and	demographics.	Current	urbans	
plans	 focus	 on	 building	 co-working	 spaces,	 leisure	 amenities,	 parks	 and	
other	public	uses	in	underutilised	land	to	foster	a	self-sufficient	and	self-fi-
nancing	circular	maker	ecosystem.	The	chosen	Pop-Machina	site	is	within	a	
business-oriented	tech	incubator	space,	establishing	a	link	between	the	city’s	
makers	 and	 entrepreneurs.	 Urban	 development	 plans	 should	 not	 forget	
about	the	city’s	strong	local	community.	The	city’s	civic	centres	embody	this	
community	spirit,	setting	out	distinct	spaces	for	their	meetings	and	activi-
ties	to	happen.	New	plans	to	develop	Santander’s	circular	economy	should	
consider	the	potential	 for	this	community	to	circulate	circular	 ideas,	 skills	
and	models.

4 Areas of urban development in Santander

Fig.12 Areas for potential circular development in Santander
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1:10,000

4.1 Options for Pop-Machina site

4.1.1 Site A: Palaza de Mèjico

Santander’s	 chosen	 Pop-Machina	 makerspace	 site	 is	 within	 a	 municipal-
ly-owned	centre,	located	in	a	central	neighbourhood.	Previously	a	business	
incubator,	the	space	now	hosts	new	IT	companies.	The	Pop-Machina	project	
has	a	50sqm	dedicated	area,	which	will	be	equipped	with	machines	and	tools.	

A
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4.2 General urban development

4.2.3 Site D: New waterfront masterplan

3  See Arup’s website: https://www.arup.com/projects/
santander-waterfront
4  See: https://www.arup.com/projects/santander-waterfront
5  See: https://www.arup.com/projects/spear 

Arup	 has	 prepared	 a	 new	 masterplan	 for	 a	 60ha	 area	 stretching	 5km	 of	
Santander’s	waterfront,	which	has	become	an	 important	part	of	 the	city’s	
image	and	urban	life.	The	London-based	architecture	and	engineering	con-
sultancy	describes	the	project	as	a	‘model	of	integration	that	provides	an	area	
of	maritime	activity	compatible	with	spaces	at	the	service	of	citizens’.3	The	
masterplan	 combines	port	 and	 leisure	 activities,	 a	new	passenger	 terminal	
for	ferries	and	cruise	ships,	and	various	‘strategies	for	sustainability’,	which	
include	‘energy,	mobility,	retrofitting,	regeneration	and	bioclimatic	design’.4 
These	strategies	were	devised	using	Arup’s	own	SPeAR	software	(Sustain-
able	Project	Appraisal	Routine),	which	is	used	to	diagramise	the	sustainabil-
ity	priorities	for	urban	projects.5	It	can	be	used	at	any	point	in	a	project,	from	
conception	to	implementation.	In	the	early	stages,	it	is	often	used	to	identify	
sustainability	gaps	or	key	performance	indicators.

The	area	is	very	well-connected	to	local	train,	bus,	and	ferry	routes	and	is	very	
close	to	the	vibrant	city	centre	is	another	good	reason	for	it	to	be	developed	
into	something	which	can	be	used	by	a	variety	of	users.	Urban	development	
of	post-industrial	infrastructure,	as	in	this	case,	is	often	associated	with	gen-
trification.	While	gentrification	has	not	come	up	in	our	initial	study	of	this	
area	of	the	city,	or	in	the	city	generally,	a	study	of	the	social	effects	of	this	kind	
of	sustainable	port-side	development	may	be	necessary.	

4.2.2 Site C: Cabildo de Arriba

Cabildo	de	Arriba	is	highly	valued	by	locals,	but	until	now	its	high	potential	
for	citizens	and	the	environment	has	been	underutilised.	Development	aims	
to	tap	into	its	significant	civic	attraction.	Although	centrally	located	opposite	
the	Santander	City	Council	and	just	north	of	the	railway	development	site,	
the	area’s	steep	topography	makes	access	difficult.	In	1941,	the	area	escaped	
damage	by	a	devastating	fire	that	ravaged	most	of	the	city	centre,	thanks	to	
its	position	on	a	steep	hill.	

4.2.1 Site B: Redevelopment of the new railway zone

City	 authorities	 are	 currently	 discussing	 plans	 to	 recondition	 the	 ‘railway	
corridor’.	The	 site	 is	 in	 a	 very	well-connected	 and	 central	 part	 of	 the	 city	
sitting	between	the	vibrant	pedestrian-friendly	city	centre	to	the	north	and	
the	seafront	to	the	south.	The	area	is	seen	as	‘underutilised’,	as	it	is	currently	
occupied	by	rail	lines	approaching	the	main	train	station.	Already	attracting	
much	interest	and	investment,	the	plan	includes	burying	the	rail	infrastruc-
ture	and	creating	new	space	at	ground	level	available	for	other	programmes,	
such	as	new	public	spaces,	gardens,	and	co-working	facilities.	

B

C

D
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4.3.1 The site

Santander	has	a	strong	network	of	civic	centres,	as	well	as	a	very	well	
developed	network	of	Reuse	typology.	The	proposed	site	offers	an	oppor-
tunity	to	expand	on	these	networks	whilst	offering	strategies	for	integrating	
Craft,	Distribute	and	Fabricate	activities	to	strengthen	the	potential	for	
circularity.

4.3 Propositional development
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4.3.2 The pop site timeline

1.	Connect	Pop	site	with	surrounding	Civic	
Centres	to	integrate	it	in	the	social	network	of	
the	city	as	a	Making-oriented	Civic	Centre.

2.	With	the	involvement	of	University	of	
Cantabria	and	other	fabrication	companies	allow	
for	a	FabLab	to	take	shape	on	the	Pop	site	by	
providing	the	space	with	fabrication	equipment	
and	education	spaces

3.	Develop	a	raw	material	processing	centre	in	
the	Railway	Development	Zone	to	allow	for	
waste	from	the	port	and	the	sea	to	filter	into	the	
city	and	be	processed	into	materials	to	be	used	in	
the	Pop	site	(i.e.	plastic)

4.	Return	upcycled	objects	into	the	material	flow	
of	the	city	by	selling	them	in	Reuse	shops	or	in	a	
weekly	market	in	adjacent	Plaza	Mejico
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4.3.3 Hybrids and material flow

The	proposal	uses	the	Railway	Development	
Zone	to	establish	a	Hybrid	1	distribute	+	
fabrication	typology	that	can	collect	the	waste	
material	and	process	it	into	raw	material	for	
hybrid	2	traditional	+	technological	craftsmaking	
on	the	Pop	site.	Both	the	port	and	the	sea	itself	
are	sources	of	plastic	that	Hybrid	1	captures	and	
locally	transforms	into	material	for	Hybrid	2	to	
turn	into	objects	to	be	sold.	The	local	networks	

already	established	through	the	Civic	Centres	
power	the	Pop	site	where	a	cross	pollination	of	
traditional	and	technical	crafts	develop;	here	
through	skill	sharing	the	network	develops	and	
diversifies.	This	unique	combination	invites	
innovation	which	is	encouraged	through	startup	
grants.	The	upcycled	products	can	then	be	sold	
through	a	weekly	market	in	the	Plaza	Mejico	and	
by	redistributing	to	second	hand	shops	in	town.
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1 Thessaloniki city profile

1.1 Basic city profile

Once	the	co-capital	of	the	Eastern	Roman	Empire,	Thessaloniki	is	a	business	
hub	and	popular	tourist	destination,	known	for	its	nightlife,	 international	
expos	and	many	schools,	universities,	and	museums.	Thessaloniki	has	a	mul-
ticultural	history	and	remains	a	home	destination	for	migrants	and	refugee	
populations.	The	region	has	high	rates	of	youth	unemployment;	according	
to	 the	Hellenic	 Statistics	 Authority	 (2014),	 43.8%	 of	 18-29-year	 olds	 are	
unemployed	 in	Thessaloniki	 (Karachalis,	 2015).	Accordingly,	 the	 city	pri-
oritises	 lowering	 entry	 barriers	 to	 entrepreneurial	 activity	 and	 supporting	
innovation	through	the	creative	and	education	sectors.	

Circular	 maker	 activities	 in	 Thessaloniki	 occur	 predominantly	 through	
bottom-up	initiatives	such	as	online	social	network	applications,	as	well	as	
unrecognised,	latent	cultural	habits	like	home-based	repair	culture.	Circular	
and	maker	 activities	 currently	 receive	 no	 explicit	 support	 from	 top-down	
policy.	But	publicising	or	establishing	 their	 informal	presence	 is	one	good	
way	to	make	a	convincing	case	for	more	support.	

NGOs	 and	 other	 initiatives	 have	 already	 done	work	 to	 support	 the	 local	
creative	economy,	offering	new	circular	makers	a	platform	to	connect	with.	
Since	 there	 are	 significant	 overlaps	 between	 independent	 creatives	 and	
circular	makers,	studying	the	existing	creative	network	can	help	expose	local	
hindrances	to	creative	work	in	this	city.	

A	 recent	URBACT	 report	 (Karachalis,	 2015)	 charting	 the	 growth	 of	 the	
creative	sector	in	Thessaloniki	highlights	that	while	most	decisions	in	Greece	
are	 made	 from	 a	 top-down	 approach,	 ‘the	 development	 of	 the	 Creative	
Economy	 sector	of	Thessaloniki	 is	 following	 a	different	path’	 (Karachalis,	
2015).	 Based	 on	 findings	 from	 the	 local	 Creativity	 Platform	 project,	 the	
report	 argues	 for	 tailored,	 flexible,	 bottom-up	 strategies	 to	 support	 small-
scale	 entrepreneurial	 activity.	 Institutionalising	 or	 ‘over-managing’	 in	 this	
context	 will	 reintroduce	 bureaucratic	 sluggishness	 and	 extinguish	 this	
energetic	 community.	Therefore,	 attempts	 to	 establish	 new	 kinds	 of	 rela-
tionships	between	community	and	municipal	support	are	a	priority	(Kara-
chalis,	2015).	
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1.2 Policy initiatives

The	 central	 government	 currently	 lacks	 circular	 economy	 policies,	 but	
EU	 directives	 and	 funding	 opportunities	 play	 an	 influential	 role	 in	 deci-
sion-making	in	Thessaloniki.	EU	policies	such	as	the	Green	Public	Procure-
ment	policy	 support	circular	economy	objectives	outlined	 in	 the	Resilient	
Thessaloniki	Plan.	The	Department	of	Entrepreneurship	and	the	regional	
waste	authority	of	Macedonia	 (FOSDA)	have	 spurred	 local	 interest	 in	 the	
circular	economy	as	defined	by	EU	plans.

Resilient	 Thessaloniki	 2030	 outlines	 four	 main	 priorities	 –	 to	 thriving	
a	 sustainable	 city,	 to	 co-create	 an	 inclusive	 city,	 to	build	 a	dynamic	urban	
economy,	and	to	rediscover	the	city’s	relationship	to	the	seas.	Regarding	the	
circular	economy,	objective	(1)F	states:

Adopting	a	circular	economy	approach	at	the	city	level	requires	a	
workforce	with	specific	skills	in	redesigning	products	and	services	
and	upcycling	used	materials	extracted	from	these	products.	
Adopting	this	approach	will	also	allow	us	to	create	new	business	and	
employment	opportunities	(Resilient	Thessaloniki	2030).	

The	document	identifies	the	need	to	recycle	60%	of	its	total	waste	by	2020,	
to	establish	more	 ‘Green	Spots’	 in	 the	city,	 and	 to	create	an	underground	
smart	waste	collection	system.	The	municipality	is	also	pursuing	smart	city	
initiatives	through	Thess	Intec,	a	4th	generation	science	park,	and	THESi,	a	
smart	parking	system.

There	are	two	ancillary	city-scale	policy	areas	that	will	support	the	circular	
maker	 community	–	 the	 creative	 sector,	 and	 campaigns	 to	promote	 small	
independent	businesseses.

Past	 top-down	 engagement	 pertaining	 to	 the	 creative	 sector	 would	 help	
support	 circular	makers.	 Learning	 from	 local	 organisations	 like	 the	NPO	
PERA,	which	connects	policy	and	design	and	has	established	Neighbour-
hood	Rooms	around	the	city;	or	another	NPO	Creativity	Platform	(CP),	
which	has	provided	creatives	with	learning,	publicity,	and	networking	oppor-
tunities,	will	be	beneficial.	For	example,	CP’s	use	of	events-driven	publicity	
has	been	very	effective,	especially	noticeable	in	events	such	as	the	Creativity	
Walk,	which	attracted	up	to	4,000	people	and	ample	media	coverage	(Kara-
chalis,	2015).	Hosting	events	like	these	may	be	more	effective	than	crafting	
specific	policies	to	encourage	circular	activities.	
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Policies	supporting	independent	trade	will	help	circular	initiatives.	Younger	
residents	tend	to	shop	at	chain	stores	rather	than	independent	shops.	The	
Oriokastro	 ‘Shop	 local’	 initiative	 has	 promoted	 local	 trade,	 and	 under	
covid	restrictions	has	inspired	more	outdoor	markets.	Small	businesses	can	
be	even	better	supported	by	city	authorities	and	consumers.	The	Business	
Improvement	District	 (BID)	model	 is	 being	 used	 to	 develop	 the	 Kapani	
market	in	Thessaloniki	and	grow	traditional	SMEs.	This	could	be	developed	
for	 circular	 maker	 communities.	 The	 Kapani	 Agora	 market’s	 grassroots	
rebranding	 initiative	could	be	a	good	opportunity	 to	engage	with	circular	
makers.	OK!Thess	is	a	good	training	model	supporting	new	small	business	
ventures	via	workshops	and	courses.

While	 effective,	 financial	 incentives	 are	 a	 short-term	measure	 and	 do	 not	
increase	 awareness	 and	 change	 perceptions	 of	 waste.	 The	 local	 start-up	
Cyclefi,	for	example,	exchanges	residents’	bags	of	recyclables	for	WiFi	or	elec-
tricity	tokens,	and	gained	up	to	4,000	users	by	May	2017.	There	is	also	an	
informal	waste	 system	 in	place	operated	by	 the	 local	Roma	residents	who	
salvage	materials	to	be	remodelled	or	sold	on.	The	relationship	between	this	
community	and	the	city	could	be	enhanced	by	establishing	these	informal	
waste	cycles	as	‘circular’.

The	Thessaloniki	municipality	has	already	recognised	obstacles	to	top-down	
intervention	 relating	 to	 the	 circular	 economy	 agenda.	 According	 toEleni	
Bakirtzi	from	the	Macedonian	waste	authority	FOSDA	,the	economic	and	
refugee	crises	have	held	back	new	circular	initiatives;	funding	environmental	
initiatives	is	difficult	when	there	is	such	scarcity	of	jobs.

Local	 governance	 structures	 significant	 restrict	 long-term	 urban	 develop-
ment	projects.	Short	mayoral	terms	make	sustainability	plans	spanning	over	
four	years	difficult	to	implement	(Gemenetzi,	2017).	Rather	than	changing	
the	governance	system,	the	solution	has	been	to	enact	small	scale	and	low-cost	
urban	development.

Fig.2 Policy relevant to the circular 
economy in Thessaloniki operates at three 
scales; international (EU policy), regional 
policy (of Macedonia), and local (Thessalon-
iki).
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1.3 Examples of policies 
at various scales

1.3.1 Macro scale: European Union policy

Numerous	EU	policies	help	promote	circular	
economies.	Waste	targets	are	set	and	countries	
are	ranked	according	to	their	performance.	The	
EU	Green	Deal	aims	to	make	Europe	the	world’s	
first	‘climate-neutral	bloc’	by	2050,	providing	a	
roadmap	of	actions	for	member	states	to	take	to	
transition	to	a	circular	economy.	In	Thessaloniki,	
EU	waste	and	sustainability	affect	local	deci-
sion-making,	in	the	circular	economy	Objective	
for	instance,	which	looks	for	support	of	EU	
policies	such	as	the	Green	Public	Procurement	
policy.

1.3.2 Meso scale: Macedonia waste 
management strategy 

While	the	2008-2020	Waste	Management	
Strategy		of	does	not	explicitly	use	the	term	
‘circular	economy’,	the	Macedonian	waste	
authority	FOSDA	sees	waste	as	an	important	
environmental	and	economic	issue	and	actively	
promotes	circular	initiatives:	‘Waste	is	not	only	
a		generator	of	impacts	to	the	environment	but	
may	also	be	recovered	and	reused.	All	recovery	
phases	of		waste	fractions	usable	for	the	pro-
duction	of	new	goods	or	energy	represent	the	
preservation	of	non-renewable	natural	resources’.	

1.3.3 Micro scale: Resilient Thessaloniki 
2030

Resilient	Thessaloniki	2030,	the	city’s	current	
urban	development	plan,	explicitly	mentions	
the	circular	economy,	stating	‘Adopting	a	
circular	economy	approach	at	the	city	level	
requires	a	workforce	with	specific	skills	in	
redesigning	products	and	services	and	upcycling	
used	materials	extracted	from	these	products.	
Adopting	this	approach	will	also	allow	us	to	
create	new	business	and	employment	opportuni-
ties’	(Resilient	Thessaloniki	2030).
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1.4 Mapping circular maker policies

Resilient	Thessaloniki	is	part	of	the	2030	
Strategy	Framework.	It	includes	environmental	
monitoring	stations,	waste	management	analysis,	
and	transport	upgrades	to	boost	the	local	
economy	and	the	city’s	sustainability.

The	Thermaikos	Bay	regeneration	seeks	to	
expand	Thessaloniki’s	shipping	capacity,	boost	
tourism,	and	improve	the	waterfront	public	
realm,	including	the	creation	of	new	cycle	routes	
and	a	creative	zone.

As	part	of	the	2030	Strategy,	there	are	plans	for	
the	metro	extension	to	link	the	city	centre	and	
airport,	improving	the	city’s	connections	for	
tourists	and	businesses.

THEDSi	is	a	smart	parking	system	operating	in	
Thessaloniki	City	centre,	helping	reduce	conges-
tion	and	improve	transport.

Kapani	Market	has	undergone	a	grassroots	
regeneration	effort	including	branding,	and	is	
now	part	of	a	designated	Business	Improvement	
District	that	aims	to	support	the	city’s	cluster	of	
markets	and	grow	the		independent	businesses	
there.

The	Thessaloniki	Creative	Walk	(2012)	linked	
over	150	creative	businesses,	makers,	and	venues	
clustered	around	the	city	centre,	boosting	recog-
nition	of	the	city’s	creative	economy.

Thessaloniki	International	Fair	is	an	annual	
event	held	at	the	Helexpo	exhibition	centre.	It	
raises	the	city’s	profile	among	businesses,	helping	
to	attract	investment	and	promote	trade.
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1:150,000Fig.3 Policies in Thessaloniki
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1:150,000Fig.4 Location of makers and stakeholders in Thessaloniki

2 Five circular maker typologies in Thessaloniki
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2.1 Typology 1 (reuse) case study: HOB 
thrift store

HOB	Thrift	Store	is	a	secondhand	shop	in	the	
heart	of	Thessaloniki.	It	processes	a	very	large	
amount	of	goods	which	are	sorted,	recondi-
tioned,	labelled,	and	carefully	organised	inside	
the	warehouse-like	space	of	the	shop.	HOB	is	
a	well-established	operation	and	developed	its	
reuse	know-how	across	12	years	of	working	
in	the	industry;	the	goods	sourced	vary	but	
every	season	they	are	marketed	as	‘collections’,	
emulating	fashion	houses	and	brand	clothing	
stores’	marketing	strategies.	Although	their	stock	
comprises	mainly	of	clothing,	there	are	also	
shoes,	accessories,	toys,	often	broken	electronics,	
toys,	books,	most	of	the	items	catering	to	vintage	
loving	consumers.	As	a	result,	HOB	Thrift	Store	
sources	old	items,	many	originally	manufactured	
by	famous	brands.	Besides	operating	from	their	
large	premises	in	the	centre	of	Thessaloniki,	
HOB	also	travels	to	flea	markets	and	swap	
festivals	where	it	sets	up	stalls	with	vintage	
clothes	and	items.

2.1.1 People

HOB	Thrift	Store	is	mainly	used	by	locals.	Its	
subdued	presence	on	the	street	makes	it	difficult	
to	find	for	tourists	and	inspires	little	trust	to	
unfamiliar	passers-by.	

2.1.2 Materials

Predominantly	textiles	and	clothing	but	also	
toys,	computers,	shoes,	bags,	CDs,	vinyl,	books.

2.1.3 Machines & tools

Reconditioning	of	items	requires	
cleaning	tools,	brushes,	as	well	as	
printers	for	the	new	price	tags	and	
labels.

2.1REUSE 
CASE STUDY
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2.1.4 Interior space

Organised	like	a	department	store,	very	deep	plan	with	artificial	light,	the	
space	is	double	height	and	here	and	there	mezzanine	levels	are	installed	
to	create	more	display	area.	Although	kept	organised	and	tidy,	due	to	the	
open-plan	nature	of	the	space,	chaotic	storage	spaces	are	visible.

2.1REUSE 
CASE STUDY



2.1.5 Location

2	min	drive	from	the	junction	of	two	motorways	
that	lead	to	east	and	west	of	Greece	respectively	
and	4	min	drive	away	from	the	motorway	leading	
to	the	south	of	Greece	and	towards	Athens.	
Easily	accessible	in	10	min	by	foot	from	the	city	
centre	and	a	15min	walk	away	from	the	Thessa-
loniki	train	station.

2.1.6 Area

In	a	residential	neighbourhood	just	north	of	the	
commercial	strip	of	Thessaloniki.	Most	blocks	
follow	the	mixed-use	typology	of	residential	use	
on	the	top	floors	and	commercial	use	on	the	
ground	floors.	As	a	result,	HOB	Thrift	Store	
is	located	on	a	commercial	street	with	medium	
footfall.

2.1.7 Urban form

Occupies	a	large	double-height	space	at	the	
bottom	of	a	residential	block,	it	has	a	very	
unassuming,	small	shopfront	that	gives	access	to	
a	corridor	leading	inside	the	plan	of	the	block	in	
the	main	space	of	the	store.	This	lack	of	presence	
makes	it	difficult	to	find.
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2.2 Typology 2 (repair) case study: The 
Neighbourhood Seamstress

The	Neighbourhood	Seamstress	is	a	business	run	
by	Georgia,	a	seamstress	in	the	east	of	Thessalon-
iki.	Her	business	focuses	on	repair,	garment	pro-
cessing,	alterations,	custom	made	seams	as	well	as	
original	clothing	made	from	scratch.		Although	
the	name	as	well	as	the	location	of	the	shop,	
tucked	away	inside	a	residential	neighbourhood	
in	the	south	of	Thessaloniki,	suggest	a	small	
customer	reach,	Georgia’s	shop	grew	a	reputa-
tion	across	town	through	excellent	craftsmanship	
and	high-quality	services.	As	a	result,	Georgia	
is	increasingly	commissioned	to	sew	garments	
from	scratch	but	also	frequently	sells	her	own	
original	designs.	The	shop	and	workshop	she	
operates	from	is	much	larger	than	the	usual	one	
person	tailor	shop	businesses	and	being	placed	
on	a	corner	gives	the	shopfront	a	double	aspect	
and	more	exposure	to	the	street.	Even	though	
the	area	is	not	very	commercial,	as	is	usually	the	
case	with	neighbourhood	repair	businesses,	it	is	
by	word	of	mouth	that	Georgia	grew	such	a	large	
customer	base.

2.2.1 People

The	shop	is	run	by	Georgia,	the	seamstress.	
Her	customers	are	predominantly	locals	of	the	
neighbourhood	but	also	people	from	across	
Thessaloniki.

2.2.2 Materials

Textiles,	fabric,	clothing	
accessories.

2.2.3 Machines & tools

Georgia	uses	the	typical	tailor	tools,	relying	
heavily	on	sewing	machines	and	the	tailor’s	
toolkit	of	scissors,	tapes	etc.

2.2 REPAIR 
CASE STUDY
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2.2.4 Interior space

The	shop	comprises	two	spaces,	one	large	workshop	that	is	also	public-fac-
ing,	and	one	storage	area	on	the	higher	floor.	In	the	front	room,	there	is	a	
changing	booth,	a	large	mirror	area,	display	cabinet,	workstations,	fabric	
cutting	station	and	plenty	of	circulation	space	in	the	middle.

2.2 REPAIR 
CASE STUDY



2.2.5 Location

In	the	south	of	Thessaloniki,	10min	walk	from	
the	waterfront	Garden	of	Remembrance,	7min	
walk	from	the	Vasilissis	Olgas	Street	primary	
road	leading	into	the	centre	of	Thessaloniki	and	
13	min	drive	from	the	centre	of	town,	but	only	
1min	drive	away	from	the	motorway.

2.2.6 Area

A	dense	urban	residential	area	dominated	by	5	
storey	blocks	on	the	southern	edge	of	the	Agia	
Triada	neighbourhood.	Despite	the	commercial	
use	of	the	ground	floors	of	the	blocks,	Vasilissis	
Olgas	Street	also	acts	as	the	main	commercial	
spine	of	the	area,	a	much	wider	artery	lined	by	
larger	shops.

2.2.7 Urban form

A	large	shop	on	the	ground	floor	corner	of	a	
residential	block.	It	has	a	significant	presence	on	
the	street	through	the	double	aspect	shopfront	
and	large	windows	as	well	as	its	large,	purple	
signs.	The	double-height	ground	floor	space	is	
split	into	two	levels,	of	which	the	top	floor	is	
used	for	storage.
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2.3 Typology 3 (craft) case study: 
Koumpi coffee & crafts

Koumpi	Coffee	&	Crafts	is	a	hybrid	workshop	
and	coffeeshop	space	established	in	2014.	It	
operates	as	a	regular	coffee	shop	that	serves	
drinks	and	food	while	using	a	part	of	the	space	
for	crafts	making.	Even	though	the	space	is	
loosely	divided	into	two	areas,	the	furniture	
arrangement	means	that	the	café	customers	and	
makers	frequently	mix.	Besides	making	its	crafts	
toolkit	available	to	anybody	and	encouraging	
customers	to	engage	with	makers,	it	also	runs	a	
formalised	series	of	workshops.	The	workshops	
have	specific	themes,	with	a	limited	number	
of	participants;	they	charge	a	reduced,	afford-
able	fee	and	Koumpi	also	offers	to	provide	the	
materials	needed	for	an	extra	small	few.	Despite	
it	advertising	its	workshops	as	amateurs’	crafts	
open	to	anyone,	many	of	them	are	in	fact	classes	
on	a	range	of	professional	skills	such	as	certain	
sewing	techniques	or	jewellery	making,	skills	that	
positively	impact	the	participant’s	abilities	to	
enter	the	labour	market.	Some	items	made	in	the	
workshop	are	sold	in	the	café.	Koumpi	is	aware	
of	its	community	making	role	and	has	become	
a	key	space	for	local	social	networks.	During	the	
Covid-19	pandemic,	it	has	taken	on	this	role	
even	more	eagerly	by	developing	an	alternative	
workshop	series	to	which	people	can	participate	
from	home	through	online	platforms	and	having	
materials	and	tools	deliveries	to	them.

2.3.1 People

Koumpi	Coffee	&	Crafts	engages	with	the	local	
community,	but	also	with	some	tourists	that	
come	in	just	for	a	coffee.	

2.3.2 Materials

Textiles,	jewellery,	toys	(plastic,	wood).	Through	
the	workshops,	organised	participants	are	
encouraged	to	bring	and	upcycle	any	old	items	
such	as	notebooks,	bags,	clothes

2.3.3 Machines & tools

Sewing	machines,	cutting,	glueing,	knitting	
tools,	sometimes	ovens/stoves	for	leather	making	
or	for	pigmenting.	Generally,	the	tools	used	
are	commonly	used	for	domestic	tasks	and	are	
accessible,	hand	tools	or	small	electric	tools.

2.3 CRAFT 
CASE STUDY
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2.3.4 Interior space

Divided	into	two	connected	rooms,	one	with	a	bar	and	coffee	making	
machinery	where	customers	can	enjoy	the	café	as	well	as	buy	items	made	
in	the	workshop,	one	with	a	large	table	and	craft	supplies.	Both	rooms	are	
permeated	by	café	customers	and	have	large	shopfront	windows	that	give	to	
the	street.

2.3 CRAFT 
CASE STUDY



2.3.5 Location

Koumpi	is	located	in	the	centre	of	Thessalon-
iki,	just	about	a	10minutes	walk	north	of	the	
Tsimiski	commercial	strip,	right	next	to	the	
Roman	Agora	of	Thessaloniki.

2.3.6 Area

Located	on	a	residential	street	in	a	residential	
area,	however,	it	is	very	close	to	the	commercial	
area	in	the	centre	of	Thessaloniki	and	to	the	old	
town	area.

2.3.7 Urban form

Large	double	unit	shopfront,	both	the	workshop	
room	and	the	café	are	visually	exposed	to	
passersby;	the	outside	of	the	café	is	populated	
with	signs	and	inviting	chairs,	with	a	colourful,	
friendly	and	welcoming	aesthetic.
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2.4 Typology 4 (fabricate) case study: 
Robotix Lab

The	Robotix	Lab	is	an	education-led	space	aimed	
at	making	robotics	and	digital	skills	available	
to	anyone.	Aimed	particularly	at	children,	it	
operates	in	collaboration	with	schools	and	
organises	themed	workshops	focusing	on	
robotics,	electronics,	3d	printing,	videogra-
phy,	innovative	entrepreneurship	and	game	
design.	The	Lab	is	open	on	a	specific	schedule,	
mechanics,	mechatronics,	electronics,	tinker,	
tinkertronic,	maker	etc	with	the	lab	closed	once	
a	week	with	classes	and	workshops	also	open	to	
adults.	The	ambition	of	the	Lab	is	to	provide	
tools	for	prototyping	but	also	to	encourage	
creative	thinking	and	open	the	field	of	robotics	
to	inspire	the	younger	generations;	in	this	way,	it	
can	be	seen	as	a	very	early	stage	startup	hub.	The	
space	it	inhabits	is	carefully	curated	and	designed	
to	be	engaging	and	provide	the	space	necessary	
for	the	various	activities	it	hosts.	Although	
the	machinery	is	available	to	users,	Robotix	
Lab	does	not	operate	by	the	classic	FabLab	
model	of	renting	machines	for	set	timeslots	but	
makes	machinery	available	to	users	within	the	
framework	of	workshops.

2.4.1 People

Robotix	Lab	is	run	by	a	core	team	of	one	
engineer	and	two	creative	education	specialists.	
The	lab	provides	interactive	robotics	education	
and	tools	to	develop	robotics	and	digital	skills	
aimed	predominantly	to	children	but	also	adults.

2.4.2 Materials

Electronics,	metals,	soldering	
iron,	plastic	Lego	pieces.

2.4.3 Machines & tools

3d	printers,	scanners,	CNC	cutters,	computers,	
electronics	measuring	tools.

2.4 FABRICATE 
CASE STUDY
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2.4.4 Interior space

Robotix	Lab	is	a	large,	flexible	space	with	movable	wall	panels	to	create	
different	configurations.	The	most	frequent	one	includes	plenty	of	storage	
space,	an	education	room	with	projector	and	workshop	tables	that	can	be	
rearranged,	but	also	a	theatre	lecture	room,	a	VR	room	and	a	gaming	room.

2.4 FABRICATE 
CASE STUDY



2.4.5 Location

In	the	south	of	Thessaloniki,	17	minutes	drive	
away	from	the	centre,	on	the	outskirts,	more	
industrialised	and	less	dense	area	of	the	city.

2.4.6 Area

The	area	is	industrial	with	large	commercial	
units,	accessible	mainly	by	car,	as	evidenced	by	
the	large	car	parks	scattered	around	the	area.	
A	sparse	residential	area	is	accessible	within	8	
minutes’	walk.

2.4.7 Urban form

On	the	2nd	floor	of	the	Phoenix	Centre,	a	
multipurpose	store	with	office	space,	built	on	the	
framework	of	a	shopping	mall,	meant	as	a	‘gate’	
for	businesses	from	Thessaloniki,	Greece	and	the	
Balkans.	Robotix	Lab	is	accessible	from	the	main	
concourse	of	the	Centre	through	a	large	glass	
shopfront.
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2.5 Typology 5 (distribute) case study: 
Aeiferos metal processing

Aeiferos	is	an	industrial	waste	management	
company	that	specialises	in	the	metal	waste	
stream	from	businesses	across	Greece.	It	
processes	waste	into	hard	aggregates	for	road	
construction,	prepares	metals	to	be	reused	as	raw	
materials	by	various	industries	as	well	as	disman-
tles	cars	and	recycles	their	parts.	The	collection	of	
materials	is	made	through	direct	collaborations	
with	industrial	waste	producers,	primarily	of	the	
SIDENOR	group,	whose	industrial	waste	and	
by-products	Aeiferos	aims	to	recycle	completely,	
but	there	is	also	a	one-off	old	car	drop-off	system	
aimed	at	the	general	population,	encouraging	
the	recycling	of	cars.	Aeiferos	is	highly	aware	of	
its	role	in	the	circular	economy	and	its	expressed	
goal	is	to	ensure	recycling	is	done	to	the	highest	
quality	possible	in	order	to	ensure	the	complete	
closing	of	the	metal	material	flow	loop.

2.5.1 People

Aeiferos	is	run	by	highly	skilled	professionals;	
the	recycling	process	is	highly	mechanised,	thus	
needing	only	a	few,	highly	skilled	employees	
available	on	hand	to	either	operate	machinery	or	
resolve	issues.	Only	the	separation	of	metals	from	
within	scrap	cars	is	done	manually.

2.5.2 Materials

Steel,	aluminium,	iron,	scrap	
metals,	plastic,	scrap	vehicles.

2.5.3 Machines & tools

The	machines	that	make	up	
the	Aeiferos	process	are	highly	
specialised,	state	of	the	art	
material	processing	machines;	
as	a	result,	the	recycling	
process	chain	is	predomi-
nantly	unmanned.

2.5 DISTRIBUTE 
CASE STUDY
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2.5.4 Interior space

Aeiferos	comprises	a	few	indoor	spaces	but	predominantly	its	surface	
is	made	up	of	the	large	outdoor	storage	areas	for	both	unprocessed	and	
processed	materials.	The	few	buildings	on	site	are	designed	to	cater	to	the	
needs	of	the	recycling	machines	and	are	linked	to	create	a	seamless	material	
processing	sequence.	

2.5 DISTRIBUTE 
CASE STUDY



2.5.5 Location

Located	in	the	out-of-town	industrial	area	to	the	
north-west	of	Thessaloniki,	along	the	motorway	
leading	to	the	west	of	Greece	but	also	to	Athens.	
Accessible	through	directly	off	the	main	Edes-
sas-Thessaloniki	Road	leading	into	the	centre	of	
Thessaloniki	a	20	minutes	drive	away.

2.5.6 Area

Dispersed,	industrial	and	commercial	area	with	
small	roads	connecting	businesses	to	the	E2	
motorway;	Aeiferos	is	located	directly	on	this	
main	artery.

2.5.7 Urban form

Aeiferos	is	a	recycling	complex	that	occupies	a	
large	piece	of	industrial	land,	comprising	large	
outdoor	storage	space	as	well	as	indoor	process-
ing	area.	Its	form	accommodates	access	for	large	
trucks	and	carriers	delivering	waste	material	in	
and	processed	material	out.
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2.6 Summary of typology findings

1	See:	https://www.barespace.co/neighborhood-rooms	(21	11	2020)

Most	production	occurs	 	at	a	small	scale,	through	independent	creative	or	
craft	 endeavours.	 There	 is	 little	 other	 manufacturing	 in	 and	 around	 the	
city.	The	creative	sector	has	garnered	support	from	the	 local	municipality,	
and	this	 is	seen	in	municipal	projects	such	as	Neighbourhood	Rooms,	for	
example,	which	is	a	‘network	of	community	spaces	for	creative	activities	of	
the	neighborhood’.1	Neighbourhood	rooms	are	a	good	example	of	a	com-
munity-based	Craft	 space,	 and	 alongside	 other	 examples	 such	 as	 the	 local	
Craft	cafe	Koumpi,	 the	city	presents	a	 trend	of	 social	 rather	 than	produc-
tion-focused	craftwork.	This	is	a	promising	form	of	making	for	the	circular	
economy	as	it	allows	a	mix	of	skills-sharing	and	community-building.	

Reuse	and	Repair	activities	are	not	as	publicly	present	in	this	city	as	in	other	
Pop-Machina	 cities.	There	 is	 a	 strong	 culture	 of	 repair,	 but	 this	 is	 home-
based;	 it	 is	typical	of	households	in	Thessaloniki	to	have	a	set	of	tools	and	
basic	 repair	 skills.	More	 complicated	 repair	work	 is	 done	by	 tradespeople,	
who	still	work	independently	and	often	operate	as	a	home-business	or	have	
grown	out	of	 a	home	business.	Unlike	most	other	pilot	 cities,	 there	 is	no	
Reuse	market	type	present	in	Thessaloniki;	there	are	markets,	and	some	stalls	
may	be	 reuse-based,	 but	not	many	dedicated	flea	markets	 or	 second-hand	
goods	 markets.	 These	 typologies	 could	 benefit	 from	 more	 consolidated	
public	presence	 and	 established	 spaces;	 this	 could	 reframe	 the	 activities	 as	
‘circular’	in	the	imaginations	of	local	residents.	

There	is	a	good	variety	of	Fabrication	spaces	present	due	to	the	prominent	
education-focus	 of	 this	 city.	 As	 the	 expertise	 demands,	 these	 spaces	 have	
target	demographics	and	so	can	operate	both	centrally	as	well	as	in	outskirts	
campuses.	 There	 is	 the	 potential	 that	 Fabrication	 activities	 can	 become	
insular,	and	networking	with	more	publicly-oriented	typologies	will	benefit	
the	development	of	Fabrication	spaces	in	this	city.	Waste	distribution	is	more	
decentralised	in	comparison	to	other	pilot	cities	as	there	are	various,	public	
and	private,	stakeholders	involved;	the	Roma	community	engages	in	circular	
distribution,	there	are	many	large	warehouse/storage	space	on	the	outskirts	
for	 old	 furniture	 in	 the	 ‘train	 graveyard’,	 and	 there	 are	 also	many	 private	
waste	companies	operating	in	the	region.	The	large	variety	of	operators	and	
various	scales	of	Distribute	typology	operation	can	be	seen	as	an	opportu-
nity	in	a	circular	economy,	but,	if	the	variety	is	left	unrecognised,	different	
sources	functioning	together	may	become	a	point	of	conflict	rather	than	an	
opportunity.	
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1:150,000Fig.5 Overview of methods of Urban Analysis

3 Urban characteristics of Thessaloniki

Thessaloniki	is	a	dense,	metropolitan,	and	social	city	defined	by	
its	 coastal	 geography.	 Facing	 southwest,	 the	 waterfront	 in	 the	
somewhat	historic	centre	has	determined	the	city’s	street	grid	and	
railway	network.	While	affluent	residential	areas	stretch	from	the	
historic	centre	south	along	the	coast,	neighbourhoods	inland	to	
the	north	are	less	affluent	and	less	well-connected.

Urban	structure
Road	transport
Public	transport
Population	density
Historic	fabric
Demographics
Shared	knowledge
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3.1 Urban structure

Thessaloniki	has	a	mixed-use	residential	and	commercial	centre,	residential	
neighbourhoods	in	the	north	and	south,	and	industrial	areas	to	the	north-
west.	The	high	proportion	of	Reuse,	Repair,	 and	Craft	 spaces	 in	 the	 city	
centre	indicate	that	these	benefit	from	the	variety	of	building	uses	present.	
Fabricate	 spaces	 are	 scattered	 around	 the	 city	 but	 are	 generally	 attached	
to	 educational	 uses.	 Most	 Distribute	 spaces	 are	 in	 the	 more	 industrial	
north-western	periphery	of	the	city.

3.1 URBAN 
STRUCTURE
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Fig.6 Land use in 
Thessaloniki
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3.2 Road transport

Locals,	 tourists,	and	freight	gets	around	mostly	by	road.	Resilient	Thessa-
loniki	2030	has	attempted	to	regulate	freight	transport	and	develop	‘smart	
urban	logistics’.

In	 the	 historic	 centre	 of	 Thessaloniki,	 there	 is	 an	 orthogonal	 street	 grid	
aligned	with	the	waterfront,	whereas	in	less	central	residential	areas	there	is	
a	much	 looser,	 irregular	pattern	of	 streets.	The	municipality	 is	 concerned	
about	congestion	in	this	city	centre.	Primary	roads	spanning	the	length	of	
this	grid	link	central	Thessaloniki	to	the	region’s	motorways	and	ring	roads	
that	circle	the	city.	While	there	is	a	concentration	of	Reuse,	Repair,	Craft,	
and	Fabricate	spaces	within	this	historic	street	grid,	and	to	a	slightly	 lesser	
extent	 to	 the	 neighbourhood	 to	 the	 South,	 Distribute	 spaces	 are	 almost	
exclusively	located	north	of	the	city,	along	the	outer	ring	road	motorway.

Correlation	 between	 different	 typologies	 and	 reuse	 types	 indicate	 which	
benefit	from	greater	road	connectivity.	For	instance,	whereas	reuse	and	craft	
spaces	are	typically	located	on	side	streets,	repair	and	fabrication	spaces	are	
generally	on	 slighly	more	major	 routes,	 indicating	 that	 these	benefit	 from	
the	greater	accessibility	of	a	larger	road.	By	contrast,	distribution	spaces	are	
usually	located	off	motorways,	indicating	their	regional	usage.

3.2 ROAD 
TRANSPORT



Annex 6 - Page 31
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Fig.7 Major highways in 
Thessaloniki

3.2 ROAD 
TRANSPORT

1:50,000

1:100,000

Reuse
Repair
Craft
Fabricate
Distribute



Annex 6 - Page 32

3.3 Public transport

Many	Reuse,	Repair	and	Craft	spaces	in	the	city	centre	are	walking	distance	
from	 the	 railway	 station	 and	 port.	 Bus	 routes	 serve	most	 of	 the	 surveyed	
typology	 spaces,	 excluding	 Distribution	 spaces,	 since	 they	 are	 the	 only	
typology	that	does	not	rely	on	public	access.

Distribution	spaces	are	not	clearly	connected	to	any	form	of	public	transport,	
although	some	are	near	a	rail	station	in	the	Nea	Magnisia	/	Diavata	area	on	
the	outskirts.	There	is	a	‘train	cemetery’,	a	scrap	yard	for	old	trains,	north	of	
these	areas	as	well,	which	could	become	a	good	source	of	metals	and	other	
scraps.	Construction	work	on	a	new	high-speed	metro		planned	to	have	13	
stations	over	a	10km	line	began	in	2006.	

3.3 PUBLIC 
TRANSPORT
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Fig.8 Public transport in 
Thessaloniki
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3.4 Population

Reuse,	 repair,	 craft,	 and	 fabrication	makerspaces	 are	mostly	 in	 the	 dense-
ly-populated	city	centre	and	waterfront	area,	 reflecting	 their	public	usage.	
Distribute	spaces	are	 in	 less	dense	areas	on	the	outskirts	 since	they	do	not	
have	 public-oriented	 programmes.	 There	 are	 some	 research	 and	 learning	
places	further	outside	of	the	city,	towards	the	south,	which	are	in	less	dense	
areas	but	are	connected	to	and	used	by	people	who	travel	there	for	a	specific	
purpose.	 If	finer-grain	population	density	data	 is	made	available,	 showing	
differences	within	the	city	centre,	then	analyses	can	be	made	for	each	of	the	
typologies.	

3.4 POPULATION 
DENSITY
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Fig.9 Population density 
in Thessloniki (1000 
people per sqkm)
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3.5 Historic fabric

Most	of	Thessaloniki	was	built	in	the	second	half	of	the	twentieth	century.	
The	Great	Thessaloniki	Fire	of	1917	destroyed	two	thirds	of	the	city.	The	
blocks	 that	 survived	 this	 fire	 are	 some	 of	 the	most	 vibrant,	 beautiful	 and	
cherished	districts	of	the	city.	The	port	is	one	of	the	older	parts	of	the	city	
and	 known	 in	 the	waterfront	 development	 plans	 as	 ‘Zone	A’.	Reuse	 and	
Craft	 spaces	are	 located	closer	 to	 the	older	urban	fabric	 in	 the	city	centre,	
whereas	Repair	spaces	are	found	both	in	the	historic	centre	as	well	as	in	the	
more	recently-built	neighbourhood	to	the	south.	Fabricate	spaces,	whether	
near	 the	 centre	 or	 further	 out,	 are	 typically	 in	 slightly	 older	 areas	 as	well,	
reflecting	the	age	of	the	universities	they	are	attached	to.

HISTORIC 
FABRIC3.5
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3.6 Demographics

The	north	of	the	city	has	a	distinctly	higher	rate	of	unemployment	than	the	
central	 and	 south	 areas.	All	 typologies	 are	predominantly	 located	 in	 areas	
with	low	unemployment	in	the	centre	and	south.	This	could	indicate	many	
things;	 that	 they	 are	part	 of	wider	 economic	networks	 that	 generate	 local	
employment,	that	they	benefit	from	high	levels	of	proximal	employment,	or	
that	transport	options	are	not	sufficient	to	provide	employment	to	residents	
of	other	areas.

3.6 DEMOGRAPHICS
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Fig.11 Unemployement in 
Thessaloniki
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3.7 Skills

Educational	facilities	and	museums	are	in	the	city	centre	where	most	mak-
erspaces	are.	Museums	and	cultural	centres	are	located	particularly	close	to	
the	coast,	which	picks	up	on	the	typical	scale	change	between	the	larger	scale	
zones	and	 infrastructure	 (theatres,	hotels,	museums,	parking	 lots,	 schools,	
etc.)	 close	 to	 the	 water,	 and	 the	 finer	 grain	 residential	 areas	 that	 follow.	
There	are	 lots	of	 tailors	working	 in	 the	commercial	 centre.	There	 are	 also	
technical	 skills	 like	plumbers	and	HVAC	technicians	along	the	waterfront	
of	the	residential	zones	further	south.	Universities	and	research	centres	are	
mostly	in	the	city	centre,	with	a	few	in	the	outskirts,	suggesting	two	kinds	of	
educational	(and	Fabrication)	facilities	in	Thessaloniki—public-facing	insti-
tutions	and	the	remote	campuses.	

3.7 SHARED 
KNOWLEDGE
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Fig.12 Skills in Thessaloniki
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1:150,000

OKThess!

Fig.13 Areas for potential circular development in Thessaloniki

Thessaloniki	is	a	medium-sized	city,	with	325,000	people	living	in	the	core	
area	 and	 approx.	 1	 million	 in	 the	 metropolitan	 region.	 It	 was	 negatively	
affected	by	the	2009/2010	economic	crisis	and	the	subsequent	‘brain	drain’,	
rising	 unemployment,	 decaying	 urban	 infrastructure,	 vacant	 properties,	
abandoned	projects,	and	a	weakened	public	sector.	Despite	challenges,	the	
city	has	stayed	ahead	in	social	and	technological	areas,	although	traffic	and	
the	lack	of	green	space	remain	issues;	according	to	The	Resilient	Thessalon-
iki	Plan,	 ‘[t]here	 is	currently	2.6m2	of	green	space	per	 resident,	compared	
to	the	European	average	of	8-10m2’. Due	to	bureaucratic	inefficiencies,	the	
municipality	 prefers	 low-cost	 quick-to-implement	 development	 plans	 like	
tree	planting.	The	waterfront,	 currently	 ‘underutilised	 in	 economic,	 envi-
ronmental	and	leisure	terms’	is	a	key	development.	The	Thermaikos	water-
front	project,	which	aims	to	reintegrate	the	waterfront	as	a	creative	art	zone,	
may	interest	circular	makers.

4 Areas of urban development in Thessaloniki

Selected Pop- 
Machina site:

General urban 
development:

Ladadika
Waterfront	
development	D

AA          SELECTED  SELECTED  
POP-MACHINA POP-MACHINA 
SITESITEBB

CC
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1:50,000

4.1 Options for Pop-Machina site

4.1.1 Site A: OKThess! building

Located	in	the	Kelarios	Ormose	area	within	the	Waterfront	Redevelopment	
‘Zone	D’,	OKThess!	is	a	key	Pop-Machina	stakeholder	with	an	established	
start-up	network.	It	 is	a	practical	choice	for	the	selected	makerspace,	espe-
cially	given	local	interest	in	courses	and	workshops,	prototyping	and	fabri-
cation.

A
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4.2 General urban development

4.2.1 Site B: Ladadika area

While	parts	of	this	area	are	derelict,	others	have	become	‘the	hottest	part	of	
the	city’;	a	boom	in	shops,	restaurants,	and	bars	in	the	area	just	north	of	the	
main	road	is	‘uplifting	the	city	image’,	and	as	such	is	fondly	looked	upon	by	
the	municipality.

4.2.2 Site C: Waterfront development zone D

Zone	D	is	the	least	developed	of	the	four	zones	of	the	waterfront	area,	with	
many	vacant	plots	and	underutilised	or	abandoned	buildings.	As	such,	it	has	
been	deemed	 suitable	 for	 large-scale	mixed-use	development,	with	 a	 focus	
on	 large	events	 spaces	 (e.g.	music	venues).	This	vision	 involves	public	and	
private	stakeholders;	while	capitalising	on	the	stock	of	publicly-owned	assets,	
the	 scheme	 also	 tries	 to	 ensure	 private	 developers	 create	 adequate	 green,	
pedestrian	and	communal	space.

B

C
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10min drive 
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45km to
Mavrorrachi Landfill

(derelict) Allatini Mills

4.3 Propositional development

4.3.1 The site

The	OK!Thess	site	is	located	in	zone	D	of	the	
waterfront	development	of	the	municipality,	
aimed	at	creating	a	cultural	centre,	attract	
people	and	connect	area	to	city	centre.	At	the	
moment	OK!Thess	acts	as	a	startup	accelerator	
by	supporting	startups	with	business	develop-
ment	training.	There	is	an	intention	to	set	up	
prototype	development	area	and	develop	more	
concrete	making	skills	too	
and	inspire	goods-oriented	
startups.

At	the	same	time,	the	municipality	is	struggling	
with	bulky	waste	collection	such	as	tables,	
wardrobes,	chairs,	sofas,	floor	mats	etc.	Currently	
only	62.5%	of	bulky	waste	is	collected	across	
Central	Macedonia	and	taken	to	the	Mavrorrachi	
landfill.	The	rest	of	waste	is	left	on	the	streets	for	
months	and	has	been	a	serious	issue	for	Thessa-
loniki	for	years.
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(derelict) Allatini Mills10min drive 
to TLab

repair
businesses
in Agia Triada

20min drive to
HOB Thrift Shop

10 min drive to
Robotix Lab

4.3.2 The Pop site proposed timeline

1.Meanwhile	use	for	the	Allatini	Mills	land:	
organise	bulky	waste	collection	point	for	the	
Thessaloniki	Zone	E	waste	management	area

2.Set	up	market	(reuse),	collaboration	with	HOB	
Thrift	Store	to	redirect	the	more	upmarket,	
better	quality	items	and	to	learn	about	thrifting	
business	models	+	furniture	repair/craft	typology	
to	process	the	furniture

3.	The	new	market	draws	footfall	south	from	the	
main	commercial	strip	and	deeper	into	zone	D	
of	the	development	plan,	making	the	POP	site	
area	more	viable	commercially.	OK!Thess	startup	
accelerator	on	the	POP	site	starts	offering	pro-
duction	craft/fabricate	spaces	and	retail	spaces	in	
the	market	as	support	for	startups.	

4.	Meanwhile,	uses	of	distribution,	repairing,	
reusing,	craft	making,	and	fabrication	have	
potential	of	being	established	as	permanent	
maker	spaces	and	can	become	integrated	in	
the	Allatini	Mills	strategy	and	the	proposed	
Industrial	Heritage	Museum	as	a	feature	to	
demonstrate	a	more	localised,	integrated	strategy	
of	making.
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1 Venlo city profile

1.1 Basic city profile

Venlo	performs	well	in	terms	of	circular	economy	targets	and	has	an	advanced	
manufacturing	culture	present	in	the	city.	In	addition,	the	municipality	has	
already	recognised	the	need	for	more	local	community	engagement	in	sus-
tainability	agendas	and	started	implementing	projects	to	achieve	this.	Local	
‘city	image’	centres	on	two	areas,	pioneering	sustainability	(especially	Cradle	
to	Cradle)	and	the	logistics	sector;	Venlo	excels	in	both	areas	and	these	have	
been	a	driving	force	in	urban	development	over	the	past	few	decades.	Venlo	
presents	an	advanced	case	of	circular	urban	development	at	its	current	trajec-
tory.	Most	interestingly,	this	is	the	only	city	(out	of	the	seven	pilot	cities)	that	
shows	little	connection	between	circular	production	activities	amongst	case	
studies	and	university	or	research	stakeholders;	could	this	be	an	area	where	
more	networking	is	required,	or	could	it	be	that	Venlo	presents	an	indepen-
dent	circular	maker	ecosystem	moving	past	the	experimental	phase?

After	 the	Schengen	Agreement	 (1985)	 and	 introduction	of	 the	European	
Common	Market,	local	development	in	Venlo	centred	around	the	logistics	
sector,	following	a	trend	known	as	‘port	regionalisation’.	This	trend	occurred	
at	a	time	when	global	supply	chains	were	gaining	prominence	and	seaports	
started	 developing	 beyond	 the	 port	 city,	 into	 larger	 ‘hinterland	networks’	
forming	sound	transit	‘corridors	and	inland	ports’	(Raimbault	et	al.,	2014).	
Venlo’s	development	can	be	traced	to	a	connection	made	with	large	shipping	
activity	in	Rotterdam;	inland	ports,	like	at	Venlo,	are	chosen	sited	in	not	only	
geographically-strategic	locations	(multiple,	advanced	transport	options)	but	
also	locations	which	are	close	to	target	consumers	and	where	there	is	ample	
free	land	and	affordable	labour;	traditional	port	cities	are	often	compact	and	
increasingly	unaffordable	for	many	large-scale	sectors.	Today,	Venlo	is	named	
one	of	the	top	logistic	hubs	in	Europe	and	its	infrastructure	is	a	dominant	
part	of	 city	growth.	 In	2014,	Venlo	had	1.3mil	m2	of	warehousing	 space,	
making	it	one	of	‘the	most	important	concentrations	of	warehousing	space	
in	the	Netherlands	after	the	regions	of	Rotterdam,	Amsterdam	and	West‐
Noord‐Brabant’,	(Raimbault	et	al.,	2014).	One	thing	we	can	be	sure	about	
is	that	infrastructure	and	land	relating	to	the	logistics	sector	will	draw	invest-
ments	 and	 government	 support	 for	 the	 foreseeable	 future,	 and	 for	 these	
reasons	 should	be	 recognised	by	new	circular	projects,	 of	which	 there	 are	
already	many,	independent	of	scale.	
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1:100,000Fig.1 Aerial view of Venlo
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1.2 Policy initiatives

In	Venlo,	 there	 is	 an	extensive	 range	of	circular	policies	 in	place	as	well	 as	
attempts	on	 the	part	 of	 the	municipality	 to	 initiate	more	bottom-up	 and	
community	engagement.	This	city	presents	an	advanced	case	of	policy	sup-
porting	circular	maker	culture	for	these	reasons.	However,	there	is	yet	to	be	
a	direct	top-down	identification	and	support	of	‘makers’	in	this	context,	and	
the	Pop-Machina	project	presents	an	opportunity	for	this	action.	

Throughout	the	region,	Cradle	to	cradle	(C2C)	has	been	applied	as	a	basic	
principle	to	urban	development	plans	and	the	city	aims	to	become	the	‘inter-
national	C2C-Valley	of	the	world’	by	2030.	C2C	is	a	circular	strategy:	it	is	
defined	as	the	constant	reuse	of	materials	or	closed	material	cycles.	There	is	
support	of	C2C/circularity	both	by	the	Dutch	government	as	well	as	by	the	
Limburg	regional	authority	and	this	has	influenced	the	incredibly	advanced	
local	 policy	 regarding	 C2C/circular	 economy.	 Venlo’s	 municipal	 policy	
looks	to	the	vision	that	is	set	out	by	the	region.	The	important	documents	
here	include	the	Strategic	Vision	2030	(a	policy	framework)	and	the	Spatial	
Structure	plan	for	the	city	(policy	note).	

In	Venlo,	C2C	is	applied	at	a	variety	of	scales	in	local	policy,	from	C2C-cer-
tified	businesses	to	C2C	building	projects	(which	use	material	passports,	for	
example).	Although	 it	 is	 pervasive,	 there	 are	 still	 some	 industries,	 like	 the	
local	textile	industry,	which	are	yet	to	benefit	from	it.	The	Spatial	Structure	
Plan	(2014)	 is	a	city	municipality	 initiative	and	actively	promotes	C2C	in	
Venlo	and	regards	C2C	‘as	a	strategy	for	innovation	and	economic	growth’.	
The	 city	 is	 also	 interested	 in	 ‘future	 farming’	 and	 a	 bio-inclusive	 circular	
economy.	Their	past	as	a	fruit-growing	and	agricultural	region	might	have	
influenced	this	direction.	The	Sustainability	Desk	(SD)	project	is	one	step	in	
this	direction	and	involves	the	creation	of	public	gardening	sheds	in	neigh-
bourhoods.	These	sheds	make	gardening	equipment	available	to	the	public	
to	use	for	their	own	gardening	projects.	The	SD	project	has	started	on	a	few	
streets	in	Venlo—Prins	fredrikstraat,	Montfortstraat,	and	Bolenbergweg	in	
Belfeld—but	is	planned	to	feature	all	over	the	city.	
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While	 the	 city’s	C2C	 and	 circular	 policy	 is	 advanced	 in	 relation	 to	 other	
European	cities,	the	municipality	would	like	to	encourage	more	bottom-up	
activity	within	sustainability	as	this	is	currently	lacking.	The	municipality’s	
‘Green	Streets’	project	is	another	good	example	of	how	this	is	being	pursued.	
Rather	 than	 taking	 a	 one-size-fits-all	 approach,	 they	 employ	 forms	 of	
community	engagement	(consultations,	conversations,	walks,	etc.)	in	order	
to	foster	neighbourhood-specific	responses	on	how	to	facilitate	localised	sus-
tainable	practices.	One	municipality	representative	explained:	

‘in	this	project,	we	try	to	connect	infrastructural	activities	from	the	
municipality	to	stimulate	citizens	to	work	on	energy	transition,	
climate	adaptation	and	circularity.	We	speak	with	them	about	
possibilities	and	try	to	facilitate	the	street	to	work	together	on	[their]	
ambitions’.

There	is	no	direct	policy	initiative	in	support	of	makers	or	independent	man-
ufacturers	 in	Venlo.	The	municipality	 recognises	 that	 the	 only	 top-down	
support	of	makers	has	been	via	the	Pop-Machina	project.	There	is	an	oppor-
tunity	to	use	this	project	as	a	first	step	to	informing	maker-relevant	policy	in	
Venlo.	Importantly,	the	typology	findings	have	identified	an	organic	devel-
opment	of	advanced	high-tech,	independent	fabrication	spaces,	which	can	
inform	 dedicated	 collaborative	manufacturing	 support.	 There	 is	 however	
also	a	presence	of	low-skilled	worker	demographics,	which	could	be	excluded	
from	an	innovations-based	economic	shift.	

Fig.2 Policy relevant to the circular econo-
my in Venlo operates at three scales; interna-
tional (EU policy), regional policy (Nether-
lands), and local (Venlo).
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1.3 Examples of policies 
at various scales

1.3.1 Macro scale: European Union policy

Numerous	EU	policies	help	promote	circular	
economies.	Waste	targets	are	set	and	countries	
are	ranked	according	to	their	performance.	The	
EU	Green	Deal	aims	to	make	Europe	the	world’s	
first	‘climate-neutral	bloc’	by	2050,	providing	a	
roadmap	of	actions	for	member	states	to	take	to	
transition	to	a	circular	economy.	

1.3.2 Meso scale: Dutch Government 

The	Netherlands	aims	to	establish	a	circular	
economy	by	2050.	C2C	is	already	established	
in	policy	objectives	at	the	national	scale	and	
has	featured	in	local	policy	since	2006.	The	
Dutch	government’s	Coalition	Agreement	from	
2014	actively	supported	C2C	principles.	This	
agreement	came	out	of	the	coalition	between	
multiple	parties	in	the	Netherlands	and	‘codifies	
the	most	important	goals	and	objectives	for	the	
next	four	years’.	

1.3.3 Micro scale: The Spatial Structure 
Plan

Circular	principles	are	integrated	into	urban	
development	via	the	city’s	Structure	Plans.	The	
Spatial	Structure	plan	(2014)	for	Venlo	describes	
the	core	task	of	the	city	to	achieve:	‘Venlo	as	a	
versatile	city	with	characteristic	villages	in	a	green	
landscape’.	This	Plan	then	outlines	three	basic	
principles	that	should	apply	to	all	urban	devel-
opment:	1)	use	Cradle	to	Cradle	as	a	starting	
point;	2)	consider	potential	involvement	of	other	
regional	municipalities	(German);	3)	urban	
development	should	benefit	from	self-organised	
support	(bottom-up	organisation).	
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1.4 Mapping circular maker policies

	The		2007	Building	pledge	ensured	all	future	municipal	building	projects	
would	be	designed	and	constructed	in	line	with	Cradle	to	Cradle	(C2C)	
principles,	and	with	an	eye	to	the	future	generations.

Venlo	city	hall

Zuidstroom	Primary	School

Egerbos	Sports	Hall

The	Kazernekwartier	project	is	redeveloping	
former	military	barracks	to	create	a	‘beating	
heart’	within	Venlo,	combining	retail,	culture	
and	tourism,	including	the	excavation	of	Fort	
Sint-Michiel.

Venlo	is	developing	as	a	key	transport	and	logis-
tics	hub	within	Europe	owing	to	its	position	near	
the	German	border.

As	a	Greenport,	Venlo	sits	at	the	heart	of	a	clus-
ter	of	innovative	agricultural	businesses	and	
research	centres.	As	well	as	being	a	major	supplier	
of	Europe’s	produce,	the	Greenport	also	inves-
tigates	emerging	practices	for	ensuring	future	
sustainable	food	supply.

The	2012	Floriade	was	a	horticultural	exposition	
spanning	163	acres	and	multiple	environments,	
built	according	to	C2C	design	principles	and	
creating	a	diverse	natural	landscape	for	the	city	as	
a	legacy.



Annex 7 - Page 8

1:100,000Fig.3 Policies in Venlo

City	centre
Floriade	exhibition	grounds	2012
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Train	line
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travel credit

Istanbul Waste to Energy  Project 
relies on a network of waste transfer 
stations to fuel the Kirismandira 
incinerator

IMM includes the redevelopment of 
Atatürk Airport into a park

  Tourism Strategy 2023 set out 
‘authentic shopping centres’ for 
handicrafts eg. leatherwork, carpets

Istanbul Climate Change Action Plan 
encourages sustainable tourism, 
including seed paper museum tickets

Tourism Strategy 2023 also leads the 
regeneration of Istanbul’s marinas to 
accommodate ‘megayacht’ operations

Oncekadin seeks to encourage women’s 
economic participation, particularly 
housewives, by providing a 
cloud-based platform to sell handicrafts

Kaden aims to foster female economic involvement 
and reduce exploitation and the informal economy by 
incentivising formal but �exible work, micro-credits 
for home-based work, training courses, and providing 
socio-economic support for asylum seekers and 
refugees

ITU

New public space/park

Districts with high
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MarinaHistoric centre

Maslak and Levent 
business districts
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Example areas targetted 
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1:100,000

2 Five circular maker typologies in Venlo

2.5:2.5:
COLLIN COLLIN 
RECYCLINGRECYCLING

2.4:2.4:
KELLPLA KELLPLA 
GROUPGROUP

2.2:2.2:
REPAIRCAFEREPAIRCAFE

VOSSENER VENLO VOSSENER VENLO 

2.1:2.1:
TERRE DES TERRE DES 
HOMMESHOMMES

2.3:2.3:
HOUT-HOUT-
VAST VAST 

Fig.4 Location of makers and stakeholders in Venlo

1 Hela	Thissen	BV
2 Dutch	Graphich	Group
3 Healthy	Building	Network
4 C2C	ExpoLAB
5 De	Stadstuinderij
6 Brinkhaus	Fietsen
7 TDvenlo	Hackerspace
8 Universiteit	Maastricht	

(Campus	Venlo)
9 Repair	Café	Venlo-Blerick

10 Daan	de	Haan	Design
11 HAS
12 Stichting	Zomerparkfeest
13 Repair	Café	Venlo-Zuid
14 Gilde	Opleidingen
15 Repair	Café	Venlo-Blerick
16 Repair	Café	Venlo-Oost
17 Dings	Kartonnages
18 Emmaus	FeniksCase	

Studies:

Reuse
Repair
Craft
Fabricate
Distribute

Stakeholders
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2.1 Typology 1 (reuse) case study: Terre 
des Hommes Winkel

Terres	des	Hommes	Kringwinkel	is	a	national	
chain	of	second-hand	shops,	part	of	the	much	
larger	humanitarian	organisation,	Terres	des	
Hommes,	that	focuses	its	work	on	preventing	
the	exploitation	of	children	in	East	Africa,	Asia	
and	Europe.	Terres	des	Hommes	was	founded	
in	the	1960s,	originally	a	swiss	organisation	
that	started	operations	from	the	Netherlands	
in	1965.	The	Venlo	branch	in	this	case	study	
opened	in	2015	and	relocated	to	its	current	
premises	in	April	2020.	It	accepts	goods	which	
are	refurbished	and	sold	in	stores,	the	proceeds	of	
which	all	go	towards	the	humanitarian	activities	
of	the	organisation.	Each	shop	directly	supports	
a	specific	programme	or	cause	as	opposed	to	all	
money	going	to	a	pot	from	which	programmes	
are	allocated	funds;	the	Venlo	branch	supports	
the	Mica	Campaign,	focused	on	preventing	child	
labour	exploitation	and	abuse	in	a	mica	mine	in	
Bangladesh.	Aside	from	operating	the	shop,	the	
Venlo	branch	also	organises	garage	sales,	with	
outdoor,	stall-style	trading,	having	established	a	
significant	presence	in	the	reuse	scene	in	Venlo.

2.1.1 People

The	shops	are	run	with	the	help	of	volunteers	
and	are	aimed	at	local	residents.

2.1.2 Materials

The	Terre	des	Hommes	Venlo	range	includes	
books,	electronics,	home	furnishings,	clothing,	
music	and	toys.	Items	traded	in	the	Terre	des	
Hommes	shop	are	brought	in	by	locals	or	
donated	from	organisations.

2.1.3 Machines & tools

Goods	are	reconditioned	off-site;	the	shop	deals	
solely	with	their	trade,	so	cash	registers	are	their	
main	tool.	Additionally,	the	collection	of	goods	is	
enabled	by	storage	units,	trays,	boxes,	trolleys.	

2.1REUSE 
CASE STUDY
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2.1.4 Interior space

Terre	des	Hommes	Winkel	has	the	interior	of	a	regular	home	and	clothing	
shop.	It	has	a	generous	shopfront	through	which	goods	are	displayed	to	
passers-by.

2.1REUSE 
CASE STUDY



2.1.5 Location

It	is	located	in	a	neighbourhood	just	north	of	the	
Venlo	commercial	city	centre,	which	it	takes	a	
7-minute	cycle	or	a	12-minute	bus	ride	to	reach.	
The	A67	main	road	to	Eindhoven	is	a	4-minute	
drive	away	from	the	shop.	

2.1.6 Area

In	a	small	commercial	centre	of	the	Meeuwbeemd	
neighbourhood,	adjacent	to	other	shops	and	the	
Heilig	Hart	van	Jezus	church.	Placed	on	a	 short	
high	street	that	takes	the	form	of	a	roundabout.	
Otherwise,	It	is	surrounded	by	large	areas	of	resi-
dential	blocks.

2.1.7 Urban form

Generous	shopfront	facing	the	roundabout,	
with	large	windows	and	a	visible	sign.	The	shop	
bookends	a	terraced	row	of	small	commercial	
units,	after	which	the	building	sets	back	from	the	
street	and	turns	into	a	row	of	terraced	houses.

Terre des Terre des 
Hommes WinkelHommes Winkel
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Urban tissue
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Industrial
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  1:10,000

2.1REUSE 
CASE STUDY
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2.2 Typology 2 (repair) case study: 
Repair café Vossener Venlo

The	Vossener	Venlo	Repair	Café	is	a	workshop	
and	social	organisation	that	aims	to	help	locals	
extend	the	life	of	their	belongings.	It	is	a	free	
service	provided	by	volunteers,	most	of	them	
with	some	electrical	experience,	mainly	retirees	
but	also	working	people.	The	repair	café	is	open	
bi-monthly	on	Saturdays	when	anybody	can	
bring	any	item	that	they	can	carry	themselves	
to	the	café	to	be	repaired	for	free.	Whenever	
volunteers	are	unable	to	perform	the	repair	job	
themselves,	they	are	referred	to	a	local	profes-
sional	repair	service.	

The	café	is	one	of	over	1500	Repair	Cafés	
operating	across	the	world,	a	movement	that	
started	in	2007	in	Amsterdam	in	the	Neth-
erlands.	The	goal	of	repair	cafes	is	to	raise	
awareness	of	the	possibility	of	getting	more	
things	repaired	as	opposed	to	disposing	of	
broken	items	and	buying	new	ones.	They	
acknowledge	that	the	skills	and	time	of	their	
volunteers	are	limited	but	aim	to	capture	more	
of	the	local	material	flows	and	redirect	them	into	
the	professional	repair	services	networks	in	the	
country	and	away	from	the	landfills.	Repair	cafés	
are	rooted	in	a	social	and	cultural	movement,	
highly	aware	of	their	role	in	the	efforts	towards	
sustainability	and	circularity.

2.2.1 People

The	Repair	Café	is	run	by	volunteering	working	
people	and	retirees	alike,	enabled	by	the	low	
frequency	operating	schedule	of	the	café	and	the	
fact	that	it	only	opens	on	Saturdays.	The	repair	
café	aims	to	help	locals	in	the	neighbourhood	to	
extend	the	life	of	their	belongings.

2.2.2 Materials

Bicycles,	toys,	household	appliances	to	be	
repaired.

2.2.3 Machines & tools

Manual	tools	and	a	few	power	tools	such	as	a	
drill.	A	very	frequently	used	tool	is	the	ammeter,	
due	to	the	fact	that	locals	frequently	bring	in	
broken	electrical	appliances.	

2.2 REPAIR 
CASE STUDY
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2.2.4 Interior space

The	main	entrance	space	of	the	Basisschool	Natuurlijk	School	is	lined	with	
low	cupboards	that	provide	storage	for	the	repair	café	tools	and	materials;	
the	workstations	are	flexible	table,	chairs	and	lamps	that	can	be	folded	out	
of	the	way	when	the	repair	café	closes.	

2.2 REPAIR 
CASE STUDY



2.2.5 Location

West	of	the	Venlo	commercial	centre	and	of	the	
west	of	the	river	Meuse,	close	to	the	edge	of	the	
built	area	of	the	city	and	only	a	4	min	drive	to	the	
A73	motorway.	The	city	centre	is	about	10min	
drive,	13	min	cycle	or	18min	bus	ride	away.	

2.2.6 Area

The	Basisschool	Natuurlijk	School	that	the	
repair	café	is	in	and	the	Jumbo	supermarket	
across	the	road	are	the	only	two	non-residential	
buildings	in	the	area.	The	neighbourhood	De	
Vossener	comprises	two	or	three	storey-high	
semi-terraced	and	terraced	housing	with	
generous	front	and	back	gardens.	

2.2.7 Urban form

The	Repair	Café	is	run	from	within	the	Basis-
school	Natuurlijk	School.	It	does	not	have	a	
dedicated,	separate	space	but	operates	from	the	
large	main	entrance	space	of	the	school	which	is	
unused	on	Saturdays.	It	has	some	presence	to	the	
street	through	a	small	sign	on	a	pole	under	the	
entrance	canopy	to	the	school.	

BasisschoolBasisschool
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2.2 REPAIR 
CASE STUDY
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2.3 Typology 3 (craft) case study: Hout-
vast furniture maker

Hout-vast	is	a	woodworking	company	founded	
in	2014	by	two	carpenters	that	started	out	
by	making	custom	furniture	in	a	shed	out	of	
reclaimed	wood.	They	focused	on	turning	old	
furniture	into	fresh	material	for	new	furniture	
items,	a	process	that	proved	very	successful	with	
the	locals	of	Venlo.	Today	Hout-vast	produces,	
processes,	refurbishes	and	sells	a	large	variety	
of	timber	furniture	products.	Items	are	either	
designed	in	house,	made	to	order,	or	customised	
by	request	of	clients.	The	business	operates	
across	the	country	and	takes	on	whole	interior	
design	projects.	Besides	having	a	very	strong	
ethos	regarding	material	sustainability	and	a	
dedication	to	repurposing	timber,	Hout-vast	is	
also	aware	of	its	social	corporate	responsibility.	
Through	its	affiliation	with	Stichting	Dagbested-
ing	Venlo,	a	home	and	daycare	centre	for	people	
with	disabilities,	it	offers	‘daytime	activities’	and	
even	employment	to	unemployed	or	disabled	
people,	who	are	given	the	opportunity	to	work	
on	furniture	making	projects	at	their	own	pace	
and	whenever	possible	to	get	paid	for	their	work.	

2.3.1 People

Hout-vast	has	a	small	team	of	two	core	founding	
members,	two	permanent	employees,	two	
volunteers	and	a	group	of	people	eager	to	learn	
carpentry	skills,	particularly	if	they	have	official	
indications	of	needing	‘special	care	in	reentering	
the	labour	market’	such	as	disabilities	or	long	
term	unemployment.	

2.3.2 Materials

Hout-vast	works	only	with	timber	and	especially	
with	reclaimed	wood.	All	materials	are	sourced	
locally.	

2.3.3 Machines & tools

Woodworking	machinery	such	as	saws,	
bandsaws,	planers,	drills,	dust	extractors.	

2.3 CRAFT 
CASE STUDY
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2.3.4 Interior space

Large	warehouse	production	space	dotted	with	workstations	but	also	
leisure	and	storage	areas.	The	mezzanine	has	been	converted	into	a	‘daytime	
use’	space	of	about	550m2,	with	kitchen	and	workplaces	that	can	be	used	
for	any	activity	such	as	cooking,	wrapping,	wood	engraving	or	baking.	

2.3 CRAFT 
CASE STUDY



2.3.5 Location

In	the	Veegtes	industrial	area	in	the	north	of	
Venlo,	bound	by	the	A67	motorway,	the	main	
Venlo	road	N271	and	the	secondary	Weselseweg	
road.	Reachable	by	bike	from	the	city	centre	in	
11	minutes	or	in	22	minutes	by	bus.	

2.3.6 Area

The	area	is	an	Industrial	estate	that	comprises	
low,	large	footprint	warehouse-like	structures.	
However,	attention	to	landscaping,	low	height	of	
structures	and	considerate	window-placing	give	
the	area	a	friendlier	feel	than	a	typical	industrial	
estate.	

2.3.7 Urban form

Located	in	a	new	shed-like	structure	with	a	large	
yard.	The	double	gate	at	the	entrance	emphasises	
vehicle	access.	The	entrance	to	the	Hout-vast	
building	is	in	the	middle	of	its	block,	away	
from	the	street,	through	a	double-height	and	
double-width	to	accommodate	large	units	of	
furniture.	

Hout-vastHout-vast
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2.4 Typology 4 (fabricate) case study: 
Kellpla Group

Kellpla	Group	is	a	plastic	injection	moulding	
company	established	65	years	ago.	It	is	a	custom-
er-driven,	customer-specific	and	highly	flexible	
manufacturer	that	focuses	on	innovation	in	the	
domain	of	plastic	moulding,	eager	to	take	on	
challenging	projects.	Besides	manufacturing,	
Kellpla	offers	consultancy	for	all	aspects	of	a	
client’s	project,	with	the	aim	of	developing	
holistic,	innovative	production	methods.	Their	
production	is	highly	customisable	thanks	to	the	
digitised	manufacturing	robotics	that	can	easily	
be	programmed	to	adjust	to	a	client’s	changing	
needs.	Kellpla	believes	digital,	high-tech	fabrica-
tion	is	the	future	and	collaborates	with	schools	
to	organise	tours,	presentations,	and	workshops	
with	school	children	to	expose	young	generations	
to	digital	manufacturing.	When	recruiting	they	
also	try	to	hire	young	people	that	although	might	
not	have	a	lot	of	experience	in	the	industry,	can	
learn	intuitively	and	through	in-house	training	
programmes.	

2.4.1 People

Aims	to	hire	young	people	and	train	them	in	
digital	manufacturing	technology.	Children	also	
frequent	the	factory	as	part	of	school	tours	aimed	
at	exposing	this	relatively	new	way	of	manufac-
turing	to	young	people	and	spark	their	interest.	

2.4.2 Materials

Granulated	plastics,	electronics.

2.4.3 Machines & tools

Advanced	robotics	injection	machines,	
laser-wielding,	printing,	laser	engraving,	nickel	
plating	machinery.	

2.4 FABRICATE 
CASE STUDY
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2.4.4 Interior space

Large	warehouse	space	shed	industrial	type	with	a	very	tall	ceiling	and	
complex	ventilation	system.	Despite	their	size,	spaces	are	well	lit	through	
roof	lights	and	high-level	windows.	The	open	plan	areas	are	populated	by	
large	machinery	that	define	the	circulation	routes	within	the	factory.

2.4 FABRICATE 
CASE STUDY



2.4.5 Location

In	the	Veegtes	industrial	area,	north	of	Venlo,	
bound	by	the	A67	motorway,	the	main	Venlo	
road	N271	and	the	secondary	Weselseweg	road.	
Reachable	by	bike	from	the	city	centre	in	11	
minutes	or	in	22	minutes	by	bus.

2.4.6 Area

The	area	is	an	Industrial	estate	that	comprises	
low,	large	footprint	warehouse-like	structures.	
However,	attention	to	landscaping,	low	height	of	
structures	and	considerate	window-placing	give	
the	area	a	friendlier	feel	than	a	typical	industrial	
estate.	

2.4.7 Urban form

A	complex	composite	industrial	building	of	low	
scale	office	space	and	large-scale	warehouse	for	
production	and	storage	space.	The	block	to	the	
street	is	a	small,	human-scale	with	a	large	sign	
and	several	parking	spaces	for	employees.	The	
large	vehicle	entrance	is	located	further	down	the	
road.	

Kellpla Kellpla 
GroupGroup
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2.5 Typology 5 (distribute) case study: 
Collin Recycling BV

Collin	Recycling	BV	is	a	family-owned	company,	
established	in	1898	as	an	all-round	collector	
and	processor	of	waste,	‘possibly	the	oldest	
surviving	recycling	company	in	the	Netherlands’.	
It	offers	tailored	services	to	help	companies	
redirect	all	their	waste	and	by-product	material	
flow	away	from	the	landfill	and	back	into	the	
circular	economy.	With	a	strong	environmental	
conscience,	Collin	is	aware	of	the	importance	of	
recycling	and	cites	concepts	such	as	the	Lansink	
Ladder,	Cradle	to	Cradle,	the	Blue	Economy,	
Circular	Economy	and	Sustainability	in	
describing	their	ambitions	of	a	waste-free	world.	
Focused	on	expanding	the	variety	of	materials	
that	it	can	process	itself	by	experimenting	and	
staying	open	to	technological	innovations,	it	
constantly	invests	in	new	machinery.	Since	its	
inception,	Collin	has	grown	into	a	highly	profes-
sional	waste	processing	company	that	today	has	a	
processing	capacity	of	several	hundred	thousand	
tons	per	year.	Over	the	years	it	has	expanded	its	
reach	to	import	waste	glass	and	filling	material	
from	Africa.	

2.5.1 People

Collin	is	run	by	the	descendants	of	Jacques	
Collin	and	is	a	medium-sized	company	of	35	
skilled	employees.	People	working	at	Collin	are	
carefully	selected,	well-trained	and	motivated.	
Collin	also	occasionally	takes	interns.	Clients	are	
businesses	in	Venlo	and	across	the	Netherlands.	

2.5.2 Materials

Construction	waste,	glass,	metal,	plastic,	wood,	
paper,	organic	waste,	hazardous	waste,	rubber,	
household	waste.

2.5.3 Machines & tools

Constantly	innovating	and	investing	in	more	
efficient	machines	and	widening	the	range	of	
materials	that	it	can	process.	Predominantly	uses	
cranes,	presses,	conveyor	belts	as	well	as	a	wide	
range	of	containers.	

2.5 DISTRIBUTE 
CASE STUDY
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2.5.4 Interior space

Closed,	indoor,	large,	tall	spaces	accommodate	the	voluminous	waste	pro-
cessing	machinery.	The	pressed	waste	is	stored	in	semi-outdoor,	canopied	
areas	that	have	one	side	open	for	easy	access	by	cranes	and	transport	
machinery.	The	premises	also	have	office	space	and	staff	breakout	spaces.	

2.5 DISTRIBUTE 
CASE STUDY



2.5.5 Location

On	James	Cookweg	street	in	the	De	Romer	
industrial	estate	in	the	north-west	of	Venlo.	Most	
of	the	distributor,	recycling	companies	in	Venlo	
are	located	on	this	street.	While	the	city	centre	
is	a	10-minute	drive	away,	the	A73	and	A67	
motorways	are	only	a	3-minute	drive	away.	

2.5.6 Area

A	Sparse	industrial	area	developed	along	the	
A67	motorway.	Most	plots	in	this	area	are	large	
outdoor	working	yards	dotted	with	industrial	
sheds	and	warehouses	for	housing	waste	pro-
cessing	machinery	to	protect	them	from	the	
elements.	

2.5.7 Urban form

The	Collin	premises	spread	across	a	7ha	indus-
trial	site	with	a	multifunctional	residual	materials	
centre.	Its	urban	form	is	clearly	geared	towards	
vehicle	access	with	its	two	15m	wide	retractable	
gate	and	the	disposition	of	buildings	on-site	that	
creates	a	one-way	circulation	loop	for	ease	and	
efficiency.	

Collin Re-Collin Re-
cyclingcycling

Annex 7 - Page 24

Urban tissue
Commercial
Green space

Industrial
Educational
Residential

  1:70,000

  1:10,000

2.5 DISTRIBUTE 
CASE STUDY



Annex 7 - Page 25

2.6 Summary of typology findings

Venlo	is	the	only	of	all	the	pilot	cities	that	doesn’t	have	a	FabLab.	It	does,	
however,	have	a	selection	of	very	interesting	Fabrication	cases.	These	are	inde-
pendent	of	any	university	or	education	institution,	and	although	they	pursue	
manufacturing	some	are	seen	to	work	in	a	collaborative	manner,	have	small	
facilities	 and/or	 engage	 in	 inclusivity	 through	 offerings	 of	 varied	 employ-
ment	opportunities,	training	on-site,	or	connecting	with	local	schools.	We	
consider	these,	especially	the	Fabrication	case	study	in	this	section,	to	be	an	
advanced	form	of	the	Fabrication	typology	as	defined	in	this	project.	

The	Fabrication	spaces	in	Venlo	also	reflect	some	Craft	typology	attributes,	
as	 the	manufacturing	 activities	 encompass	 custom	design	 and	production	
(‘collaborative’	making	with	the	customer),	as	well	as	a	history	of	pioneering	
technology;	the	Fabrication	case	study	is	a	business	that	is	built	on	innovative	
technology,	the	plastic-mould	injection,	which	started	as	a	manual	invention	
and	has	grown	into	a	high-tech	process.

All	 of	 the	 case	 studies	 in	 this	 section	 are	 socially	 engaged,	 and	 this	 is	 also	
unlike	the	cases	in	the	other	pilot	cities.	The	Reuse	case	study	is	an	organi-
sation	which	also	helps	to	prevent	children’s	abuse;	the	Repair	case	study	is	
community-oriented	and	helps	people	who	are	outside	of	 the	mainstream	
labour	 market;	 the	 Craft	 case	 study	 is	 a	 furniture	 maker	 that	 likewise	
employs	people	who	have	difficulty	entering	the	mainstream	labour	market	
and	offers	 them	training	 in-house;	 the	Fabrication	typology,	as	mentioned	
above,	maintains	partnerships	with	schools	and	gives	out	tools	and	training;	
the	Distribute	case	study	is	a	family-owned	recycling	initiative,	set	up	in	the	
1880s,	and	who	are	very	aware	of	circularity	and	already	offer	consultancy	
services	on	this	basis	in	Venlo.	This	is	an	impressive	collection	of	case	studies	
in	terms	of	their	outreach	capacity	and	social	 inclusivity	as	well	as	circular	
contribution.
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Historically,	the	region	was	home	to	influential	industries,	agri-
cultural	and	then	coal,	which	had	lasting	impacts	on	the	structure	
of	the	city	today.	Once	just	a	remote	collection	of	small	villages,	
the	 expansion	 of	 coal	mining	 throughout	 the	 southern	 region	
introduced	 a	 form	 of	 urbanisation	 that	 radically	 altered	 the	
area.	It	was	so	profitable	that	parts	of	the	region	were	developed	
entirely	in	support	of	mining	activity;	by	the	1950s,	whole	pop-
ulations	 of	 local	 districts	 and	 towns	 in	 South-Limburg	 were	
working	in	the	mines.	By	the	time	the	mining	activity	was	termi-
nated,	the	region	had	become	one	of	the	most	densely	populated	
parts	of	the	country.	The	termination	came	as	a	shock	and	many	
workers	had	to	find	work	in	other	sectors—notably	the	growing	
chemical,	railway,	and	textile	industries.	The	Dutch	government	
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relocated	a	few	governmental	offices	to	the	region	to	make	up	for	the	loss	and	
facilitate	an	economic	transition.	In	present-day	Venlo,	newer	industries	still	
occupy	a	significant	area	of	the	northern	city;	for	example,	Océ	copiers	and	
printer	manufacturers	operate	from	Venlo.	

Since	 1996,	 Venlo	 has	 risen	 in	 the	 ranks	 significantly	 in	 areas	 regarding	
transport,	 warehousing	 and	 logistics.	 The	 city	 now	 ranks	 as	 third	 in	 the	
country	 for	 logistics	 services,	 alongside	 major	 European	 ports	 such	 as	 in	
Rotterdam.	Venlo	has	a	high	level	of	multimodal	transport	 infrastructure;	
this	 is	one	of	the	main	driving	forces	of	the	 logistics-based	urban	develop-
ments	in	recent	years.	As	Raimbault	et	al.,	(2014)	explain,	the	Venlo’s	port	is	
only	150km	away	from	the	major	ports	at	Rotterdam	and	Antwerp,	and	just	
50km	from	another	major	inland	port,	Duisburg;	it’s	highways	also	connect	
with	Rotterdam,	 Antwerp,	 and	 then	 directly	 into	Germany;	 and	 Venlo’s	
central	Meuse	river	is	linked	with	the	Rhine,	via	a	canal.	

There	are	three	clear	clusters	amongst	the	typology	samples	 in	Venlo.	The	
first,	and	most	central	cluster,	is	made	up	of	Reuse,	Repair	and	Craft	space;	
the	second,	more	peripheral	cluster	is	made	up	of	Craft,	Fabricate	and	Dis-
tribution	spaces.	The	third	cluster,	which	is	located	on	the	outskirts,	is	made	
up	of	just	Distribution	spaces.	The	analysis	in	this	city	is	therefore	not	just	a	
case	of	studying	the	typologies	separately,	but	also	as	these	distinct	clusters,	
which	 have	 a	 high	 potential	 of	 integration	 in	 a	 complete	 urban	 circular	
system.
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3.1 Urban structure

Venlo	has	a	historic	centre	and	 is	 set	within	a	 region,	 formerly	known	for	
fruit-growing	 and	 agricultural	 industries.	 The	 city	 also	 has	 good	 connec-
tions	to	the	surrounding	villages,	such	as	Arcen	and	Steijl,	which	are	known	
to	 host	 large	 cultural	 events	 in	 the	 region,	 as	well.	 In	 recent	 decades,	 the	
city’s	position	as	a	top	logistics	hub	in	Europe,	facilitated	by	its	geograph-
ical	 location	bordering	both	Belgium	and	Germany,	has	 influenced	spatial	
development	in	and	around	the	city—e.g.	the	increasing	prevalence	of	ware-
houses	and	distribution	centres	on	 the	outskirts;	 changing	 land	value	and	
foreign	investment	interest;	etc.

There	 is	 a	 clear	 correlation	between	patterns	of	 land	use	 and	 the	 location	
of	 the	 typology	 clusters.	 Whereas	 Reuse	 and	 Repair	 spaces	 are	 almost	
exclusively	 located	 in	 residential	 areas,	 Fabricate	 and	Distribute	 spaces	 are	
almost	 exclusively	 found	 in	 industrial	 areas;	Craft	 spaces	 can	be	 found	 in	
both	areas.	It	is	as	yet	unclear	from	the	initial	analysis	whether	Craft	spaces	
are	indifferent	to	their	urban	environment	in	Venlo,	are	flexible	enough	to	
adapt	 to	 different	 land-uses,	 or	 whether	 there	 are	 perhaps	multiple	 types	
of	 craft	 spaces.	 Similar	 to	other	pilot	 cities,	 this	 indicates	 that	 the	 smaller	
typologies	with	public	appeal	(Reuse	and	Repair)	benefit	from	a	publicly-ac-
cessible	 location,	whereas	 larger	types	generally	are	better	suited	to	out-of-
town	industrial	areas	where	nobody	lives	and	here	is	ample	land	available.	In	
contrast	to	other	pilot	cities,	Fabricate	typology	samples	are	not	located	next	
to	educational	institutions	in	Venlo,	but	rather	in	industrial	areas.	This	may	
be	a	result	of	the	city’s	push	for	C2C	developments,	which	link	research	and	
industry	sectors	in	the	city.	

3.1 URBAN 
STRUCTURE
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Fig.6 Land use in Venlo
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3.2 Road transport

Venlo	 is	 served	by	 a	mix	 of	 historic	 roads	 in	 the	 city	 centre,	 and	 two	 sig-
nificant	motorways	on	either	side	of	it.	These	motorways	link	the	cities	to	
wider	 regions	 in	 the	 Netherlands,	 Belgium,	 and	 Germany.	While	 Reuse,	
Repair,	Craft,	and	Fabricate	typologies	show	little	correlation	with	any	par-
ticular	road	formation,	Distribution	spaces	are	always	 located	beside	these	
motorways,	reflecting	Venlo’s	important	position	as	a	logistics	hub.

On	 the	 eastern	 side	 of	 the	 central	 residential	 area,	 there	 is	 a	 correlation	
between	 typologies	 and	 secondary	 and	 tertiary	 road	 access.	 Whereas	 on	
the	western	 side	of	 the	central	 residential	 area,	most	 typologies	are	on	 the	
domestic	road	network	or	smallest	residential	 road	network.	This	suggests	
that	the	residential	areas	on	the	eastern	side	have	more	centrality	in	the	city	
and	that	typology	samples	on	this	side	are	appealing	to	a	broader	public	than	
those	located	on	the	west,	which	has	a	neighbourhood	orientation.	

3.2 ROAD 
TRANSPORT
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1:100,000
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Fig.7 Major highways in Venlo
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3.3 Public transport

Venlo	 has	 been	 investing	 in	 infrastructure	 to	 support	 its	 position	 as	 a	
logistics	hub,	and	this	is	made	clear	in	this	map	in	the	strong	intersection	of	
rail,	water	and	motorways	around	the	city.	While	rail	lines	and	waterways	cut	
through	the	middle	of	the	city,	the	motorways	move	around	the	peripheries.	
The	 large	 scale	of	 this	 transit	 infrastructure	 results	 in	many	 areas	 that	 act	
as	a	boundary	in	the	city.	This	is	clear	along	many	parts	of	the	rail	line;	the	
river	is	used	for	goods	transit	and	lined	on	either	side	with	big	roads,	and	not	
social	activity.	Some	Fabricate	and	Craft	spaces	are	near	the	barge	terminal	
in	the	north,	an	important	terminal	for	goods	transport	over	waterways	con-
necting	to	the	major	ports.	Venlo’s	historic	city	centre	is	cycle-friendly	and	
walkable,	potentially	benefiting	the	Reuse,	Repair	and	Craft	clusters	in	this	
area.	Repair	spaces	are	also	located	along	bus	routes	in	most	cases.	

3.3 PUBLIC 
TRANSPORT
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Fig.8 Public transport in Venlo
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3.4 Population

As	 of	 January	 2020,	 the	 population	 for	 Venlo	 is	 approximately	 101,800	
people.	The	 city	 has	 a	 relatively	 low	population	 density	 compared	 to	 the	
other	 pilot	 cities.	 Reuse,	 Repair	 and	 Craft	 samples	 are	 located	 in	 more	
densely-populated	areas,	 indicating	the	public	orientation	of	 these	typolo-
gies.	While	the	Fabricate,	Craft	and	Distribute	spaces	are	generally	in	more	
sparsely	populated	areas,	which	makes	 sense	given	 their	more	 specialist	or	
industrial	uses.	

3.4 POPULATION 
DENSITY
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Fig.9 Population density in Venlo (1000 people per sqkm)
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3.5 Historic fabric

Most	urban	development	in	Venlo	today	takes	the	form	of	large	warehouses	
built	along	the	city’s	periphery	to	serve	the	 logistics	sector.	Deputy	mayor	
Stephan	Satjin	said	in	2017	that	many	big	companies	choose	to	build	their	
distribution	centres	 in	Venlo	for	 its	 location,	good	 logistics	 infrastructure,	
and	 available	 land;	most	 of	 the	 newer	 large-grain	 developments	 optimize	
either	affordable	land	(the	facilities	are	bulky)	and/or	multimodal	transport	
options	in	close	proximity.	

The	industrial	areas,	where	most	Fabricate	and	Distribute	samples	are	
located,	have	a	relatively	equal	spread	of	built	fabric	from	three	eras	in	the	
key	of	this	map:	1950-75,	1975-2000,	and	2000+.	There	is	a	very	small	
number	of	buildings	built	pre-1950s	in	the	industrial	areas,	which	also	
depicts	a	city	with	an	active	industrial	sector	and	a	growing	logistics	sector.	
Residential	areas	have	pre-1050s	built	fabric	as	well.	Other	than	in	the	
historic	centre,	this	historical	fabric	is	often	accompanied	by	new	builds	as	
well,	in	a	kind	of	mosaic	development	pattern.	This	suggests	a	city	with	a	
flexible	preservation	policy.	Reuse	typology	samples	align	with	older	built	
fabric	in	most	cases.

HISTORIC 
FABRIC3.5
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3.6 Demographics

The	pattern	of	income	distribution	in	Venlo	deviates	from	the	pattern	
visible	in	the	other	cities.	There	is	an	unusual	concentration	of	lower-in-
come	households	in	the	city	centre	and	historic	centre.	This	is	also	the	area	
where	the	Reuse,	Repair,	and	Craft	samples	are	mostly	located.	This	forms	
part	of	a	prominent	strip	of	lower-income	areas	set	in	between	two,	high-
er-income	industrial	zones	in	the	northeast	of	the	city.	The	light,	high-in-
come	residential	area	also	in	the	northeast	of	the	city	has	no	typology	
samples	in	it.	A	land	ownership	map	will	supplement	this	part	of	the	
analysis	as	a	high	percentage	of	Dutch	land	is	public	or	municipally	owned	
in	this	context.

3.6 DEMOGRAPHICS
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3.7 Knowledge & skills

There	is	a	concentration	of	knowledge	and	skills	activity	on	the	east	side	of	
the	river	in	the	city	centre,	with	vocational	training	and	secondary	schools	
in	particular.	Learning	and	knowledge	sharing	is	an	established	model	in	
this	city;	most	of	the	typology	case	studies	partake	in	educational	outreach	
activities,	such	as	to	network	with	local	schools	and	offer	learning	opportu-
nities	to	young	people.	This	outreach	trend	is	particular	to	Venlo	and	a	very	
promising	foundation	for	a	circular	maker	ecosystem.	The	Pop-Machina	
makerspace	is	to	be	located	in	one	of	the	KanDoen	centres.	KanDoen	is	a	
community-centred	organisation	that	helps	people	to	find	work	or	offer	
some	in-house	work	opportunities.	Their	services	target	people	who	are	
outside	of	the	mainstream	labour	market	in	particular.	The	in-house	work	
at	KanDoes	is	often	hands-on	and	includes	building	wooden	birdhouses	
or	repairing	old	or	broken	bicycles.	They	also	offer	outsourced	packaging	
and	light	assembly	work.	Local	residents	who	need	help	with	work	in	their	
house	or	garden	can	also	contact	KanDoen	to	provide	these	services—this	is	
a	very	neighbourhood-oriented	activity.	It	is	worth	noting	that	all	KanDoen	
centres	are	located	further	outside	of	the	centre	while	the	other	samples	of	
skills	and	knowledge	sharing	all	locate	in	more	central	positions.	This	could	
suggest	that	the	future	network	of	circular	makers	could	benefit	from	the	
inclusion	of	more	central	facilities	as	well.	

3.7 SHARED 
KNOWLEDGE
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Fig.12 Skills in Venlo
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1:100,000

Kandoen

Fig.13 Areas for potential circular development in Venlo

Many	new	projects	outlined	in	the	city’s	strategic	and	spatial	plans	
prioritise	C2C	urban	 development,	 and	 	 are	 already	 exploring	
circular	 principles.	 These	 projects	 tend	 to	 have	 a	 community	
focus	and	operate	at	the	scale	of	the	neighbourhood.
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4.1 Options for Pop-Machina site

A 4.1.1 Site A: Pop-Machina makerspace, KanDoen

The	new	makerspace	will	form	a	part	of	an	existing	KanDoen	site.	There	are	
a	few	KanDoen	sites	around	the	city.	These	are	a	municipal	organisation	in	
Venlo	with	the	aim	to	provide	work	for	citizens	at	a	distance	to	the	conven-
tional	labour	market.	Here,	employees	or	volunteers	are	already	working	on	
production	tasks	such	as	artisanal	crafts,	bicycle	repair,	etc.

1:10,000
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Transport - 1:50,000
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4.2 General urban development

4.2.1 Site B: KazerneKwartier

The	municipality	aims	to	develop	this	old	army	barracks	into	a	tourist	area	
using	C2C	and	circular	principles.	Last	large	piece	of	the	city	that	remains	
undeveloped.	The	development	aims	to	create	a	 ‘beating	heart’	within	the	
city	through	the	use	of	touristic,	cultural	&	retail	based	programmes.

4.2.2 Site C: Wijk van Morgen, Sustainability Desk project 

The	 Sustainability	 Desk	 project	 incorporates	 urban	 development	 and	 it	
forms	part	of	a	larger	plan	for	2050.	The	project	aims	to	engage	local	com-
munities	by	building	facilities	such	as	public	gardening	sheds,	which	make	
gardening	equipment	available	to	use	by	the	public.	It	has	started	in	one	or	
two	neighbourhoods	already,	but	the	plan	is	to	expand	over	the	whole	city.	
Currently,	the	Wijk	van	Morgen	(Neighbourhood	of	Tomorrow)	is	targeted	
by	the	project,	located	in	the	Hagerhof	Oost	neighbourhood.

4.2.3 Site D: Nieuw Manresa

This	neighbourhood	 is	being	designed	and	built	 from	scratch,	completely	
new.	 The	 plan	 is	 to	 build	 highly	 sustainable	 buildings,	 both	 in	 terms	 of	
natural	 concerns	 (energy,	high	 insulation,	 triple	 glazing,	 solar	panels,	 etc.)	
but	also	social	concerns	(to	be	usable	by	people	with	various	needs,	edlerly,	
etc..).	There	are	42	apartments	and	24	houses	currently	planned.	Construc-
tion	started	early	April	2020.

B

C

D
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4.3 Propositional development

4.3.1 Venlo as site

Venlo	has	very	well-defined,	contained	uses	easily	reachable	by	car	or	public	
transport.	This	proximity	allows	areas	with	different	roles	across	the	city	to	
interact	much	more	quickly	and	efficiently,	thus	creating	a	good	framework	
for	collaboration.
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4.3.2 The Venlo ecosystem

The	attitude	of	the	local	authorities	is	to	foster	
the	sustainability	movements	organically	
growing	within	neighbourhoods	rather	than	
impose	new	projects	on	them.	Because	of	a	
growing	culture	of	sustainability,	initiatives	
Reuse,	Repair,	Craft	and	Distribute	have	

been	well	established	and	collaborate	to	create	
a	unique	circular	ecosystem.	This	ecosystem	
is	only	possible	thanks	to	the	unique	urban	
characteristics	of	Venlo,	including	its	size.	As	
such	the	model	is	not	transferable	to	cities	such	
as	Istanbul	or	Piraeus.
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Methodology for Location-Based Resource Analysis

The	proposed	urban	analysis	method	aims	to	answer	the	following	two	research	questions:	

•	Where	waste	is	generated	in	the	city?		 	 	 	 	 	 	 	
•	Who	is	responsible	for	the	waste	generation?	

The	method	 follows	a	data-driven	approach	based	on	digital	models.	The	main	aim	of	 this	 analysis	
is	to	create	a	model	for	location-based	resource	analysis	in	the	city	to	understand	the	origin	of	waste	
flows	and	their	generators.	The	model	requires	a	base	map	with	all	relevant	geographical	information	
and	sets	of	data	inputs.	OpenStreetMap	is	used	as	a	resource	for	base	maps	and	to	collect	geographical	
information	of	different	activities	around	each	pilot	city.	The	sets	of	data	inputs	are	elaborated	based	
on	information	collected	from	internet	public	resources.	The	results	of	this	model	consist	of	several	
maps	per	each	POP-MACHINA	city	that	show	the	relationship	between	wastes’	origin	and	wastes’	
producer.	These	maps	provide	makerspaces	with	useful	information	about	materials	that	can	poten-
tially	be	reused	or	recycled	(and	their	location).	The	methodology	includes	three	main	steps:

1. Data collection & classification        
In	this	step,	information	about	the	different	typologies	of	waste	and	waste	producers	are	collected	and	
classified.	

2. Data processing & mapping         
The	typologies	of	activities	are	mapped	in	each	city,	and	a	grid	for	spatial	analysis	is	set	up	to	group	the	
data	points.	

3. Data analysis & visualization         
In	this	step,	the	final	values	of	waste	generation	for	each	part	of	the	city	are	visualized	in	the	grid-scale	
maps.	They	are	shown	for	each	typology	of	waste	and	for	two	main	sectors	of	waste	producers,	namely	
households	and	services.

Each	step	is	explained	more	in	detail	in	the	following	sections.

IAAC team authors:         
Andrea Conserva, Chiara Farinea, Mathilde Marengo, and Raquel Villodres
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The	data	required	for	each	city	to	perform	the	proposed	analysis	are:

X:	Location	and	amount	of	activities	that	produce	waste:	this	data	has	been	collected	from	the	Open-
StreetMap	database.	

Y:	Amount	of	waste	and	its	composition	per	each	producer:	this	data	has	been	collected	from	different	
public	internet	resources.

To	create	these	two	sets	of	data,	the	classification	and	processing	of	available	information	was	required	
in	order	to	make	it	functional	to	the	scope	of	the	research.		Different	categories	of	activities	(Dataset	X)	
and	waste	typologies	(Dataset	Y)	are	defined	in	this	step	to	set	up	the	database	for	the	model.

Dataset X           
The	Dataset	X	is	generated	by	extracting	data	points	of	activities	from	OpenStreetMaps	database	to	
have	the	location	and	amounts	of	agents	that	produce	waste	in	the	city.	Among	the	potential	agents,	the	
research	has	been	focused	on	both	the	household	and	the	service	sectors.	On	one	hand,	the	household’s	
data	points	are	collected	by	counting	the	number	of	residential	buildings	in	the	city,	on	the	other	hand,	
service	 sector	data	points	 are	obtained	by	 identifying	 the	different	kinds	of	 activities	 existing	 in	 the	
city.	Having	a	large	amount	of	activity’s	categories,	a	classification	was	necessary	to	have	homogeneity	
among	cities	and	to	better	orientate	the	research	of	waste	data.	Therefore,	more	than	250	kinds	of	activ-
ities	are	grouped	into	six	main	categories:	Office,	Education,	Restaurant,	Hotel,	Supermarket,	Retail.	
In	the	figure	below	the	composition	of	each	category	is	represented	in	order	to	provide	information	for	
the	replicability	of	this	methodology	and	a	better	understanding	of	the	classification	carried	out	in	this	
step.

Fig.1 Activity’s categories classification

1. Data collection & classification
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Dataset Y           
The	research	of	information	to	build	the	Dataset	Y	follows	a	bottom-up	approach.	The	information	is	
collected	from	municipal	to	the	international	scale:	

•	Municipal/regional:	Data	collected	from	reports	published	by	the	municipality	or	by	the	waste	man-
agement	company.		 	 	 	 	 	 	 	 	 	
•	National/European:	Statistical	data	collected	from	public	databases	such	as	Eurostat	or	OECD.		
•	International:	Estimated	data	from	scientific	papers.

	 The	 collected	 information	 lacked	 homogeneity	 since	 many	 different	 waste	 typologies	 are	 studied	
depending	 on	 the	 geographical	 context	 and	 the	 object	 of	 the	 study.	Therefore,	 as	 already	 done	 for	
Dataset	X,	a	classification	is	needed	to	achieve	a	comparable	dataset	structure	for	each	city.	It	is	carried	
out	by	grouping	the	different	kinds	of	waste	sub-typologies	into	nine	main	waste’s	typologies,	namely	
Organic,	Paper,	Textile,	Plastic,	Glass,	Metals,	E-waste,	Wood,	and	Mix.

Fig.2 Waste typologies classification
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After	 the	 classification	 of	 activities	 in	 categories	 and	 wastes	 in	 typologies,	 in	 order	 to	 build	 the	
DATASET	Y,	the	collected	information	is	processed	as	follows:	First,	the	total	amount	of	municipal	
solid	waste	(MSW)	is	obtained	from	municipal	or	regional	reports.	They	provide	actual	data	about	the	
total	amount	of	waste	per	each	waste	typology	in	the	city	(e.g.	Tonne	of	paper,	Tonne	of	plastics,	etc.).

Secondly,	the	goal	is	to	evaluate	the	impact	on	waste	production	caused	by	the	two	sectors	considered	in	
the	study,	namely	Household	and	Services.	It	is	achieved	by	a	combination	of	European	level	data	(e.g.	
percentage	of	paper	out	of	the	total	waste	produced	by	the	service	sector	in	Europe)	together	with	the	
data	collected	before.	As	a	result,	the	amount	of	waste	produced	by	each	sector	in	the	city	(e.g.	Tonne	
of	paper	produced	by	the	service	sector	in	the	city)	is	calculated:

Data source: Eurostat

Note: This table is created for each pilot city

By	multiplying	the	values	of	Table	1	&	Table	2,	the	total	amount	of	waste	can	be	separated	into	waste	
by	households	and	waste	by	services.	Once	the	formula	is	applied	to	each	city	and	waste’s	typology,	the	
following	 table	 showing	 information	about	 the	amount	of	each	waste’s	 typology	produced	by	both	
household	and	service	sectors	is	obtained.

Table 1. Municipal Solid Waste (Tonne/year)

Table 2.  Municipal solid waste composition among households and 
services (%). Data source: Eurostat

Table 3.  Municipal solid waste amount per each activity’s category 
and waste’s typology (Tonne/Year)
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Thirdly,	further	research	is	carried	out	in	order	to	understand	the	impact	of	each	sub-category	of	service	
sector	within	each	waste’s	typology.	The	lack	of	specific	data	at	the	municipal	level	for	each	pilot	city	
made	it	necessary	to	collect	missing	information	from	international	resources.	As	a	result,	typical	waste	
composition	produced	by	each	sub-category	is	obtained	from	several	scientific	papers	(e.g.	%	of	paper	
out	of	the	total	waste	produced	by	offices).	The	table	below	shows	the	waste	compositions	for	each	
sub-category	of	services.	This	accounts	for	every	unit	of	waste	generated	(whether	Kg	or	Tonne),	how	is	
the	composition.	For	example,	according	to	the	data	considered	in	the	study,	for	every	100	Kg	of	waste	
generated	by	an	office,	76	Kg	is	paper	waste.

Table 4.  Municipal solid waste compositions per sub-category of 
services and waste’s typology (%)

Note: This table can be updated by having access to better data sources for waste 
compositions.

1. https://rethinkwastenl.ca/business/    
2. https://www.wrap.org.uk/sites/files/wrap/The%20compostion%20of%20waste%20from%20three%20
sectors%20in%20Scotland.pdf
3. https://www.researchgate.net/publication/313110048_Generation_and_collection_of_restaurant_waste_
Characterization_and_evaluation_at_a_case_study_in_Italy
4. https://www.gjesm.net/article_28772_164bd5c8855ad34c38c73691ae91978b.pdf 
  Estudio de generación y composición de residuos sólidos en el cantón de Guácimo, Costa Rica, 2014
5. https://www.wrap.org.uk/sites/files/wrap/The%20compostion%20of%20waste%20from%20three%20
sectors%20in%20Scotland.pdf
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Grid construction          
At	this	point	of	the	methodology,	the	amount	of	waste	produced	by	each	sector	(dataset	Y)	and	the	
amount	of	activities	and	their	location	in	the	cities	(dataset	X)	is	known.	In	order	to	understand	the	
pattern	in	each	area	of	the	city,	a	strategic	grid	is	created	to	restructure	the	data	points	for	analysis.	It	is	
composed	of	cells	with	customized	sizes	for	each	pilot	city	and	is	used	to	group	the	data	points	from	
dataset	X	gathered	in	the	first	step	of	the	methodology.

Quantification of activities (Q)        
With	this	approach,	the	distribution	and	quantification	of	services’	sub-categories	and	households	are	
calculated	in	each	cell.	Q	identifies	the	numbers	of	each	activity	in	the	cell.

Fig.3 Waste typologies classification

Fig.4  Conceptual cell with activity data points

2. Data Processing & mapping
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Total Impact Score (T)          
The	calculation	of	 the	Total	 Impact	Score	 (T)	 in	each	cell	 is	 carried	out	according	 to	 the	 following	
formula:

Formula 1: 

The	formula	above	takes	the	quantities	of	how	many	different	services	exist	in	each	cell	(identified	with	
Q),	then	multiplies	it	to	the	impact	score	for	each	waste	typology	of	each	activity	from	Table	4	(Iden-
tified	by	I).	The	result	of	this	equation	is	the	total	impact	score	(identified	by	T)	for	all	the	activities	
(either	sum	of	households	or	sum	of	all	the	services)	in	the	cell.	

Fig.5  Calculation of Impact Factor for each cell (per waste typology)

Fig.6 Conceptual Impact Score Values for 
each cell
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Normalization ratio (R)                 
The	result	of	the	previous	step	is	the	input	for	the	next	formula.	By	having	the	value	of	T	(total	impact	
score)	for	each	cell,	the	ratio	of	contribution	of	waste	generation	can	also	be	calculated.	By	dividing	the	
total	impact	score	of	each	cell	(Tn)	by	the	sum	of	impact	scores	in	the	grid	(ΣT),	the	percentage	that	
each	cell	is	responsible	for	generating	each	waste	typology	can	be	calculated	per	household	or	services.	
This	value	is	identified	by	R.	The	calculation	of	the	Ratio	of	the	Total	Impact	Score	in	each	cell	(Nor-
malization)	is	calculated	according	to	the	following	formula:

Formula 2: 

R	=	Final	impact	score	in	the	cell	for	waste	/	Sum	of	impact	scores	in	the	grid	for	waste

Fig.7 Conceptual Ratios for each cell in 
percentage
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Amount of waste (C)                 
Since	the	total	amount	of	each	waste	typology	by	services	or	households	is	known	in	Table3	(identified 
by W),	 the	 total	amount	of	each	waste	 typology	can	be	quantified	for	each	cell.	The	calculation	of	
amount	of	waste	in	each	cell	is	carried	out	according	to	the	following	formula:	 

Formula 2:

C	=Percentage	for	waste	generation	responsibility	of	the	cell	(%)	x	Total	amount	of	waste	(Tonne)

Fig.8 Amount of waste (per typology) for 
each cell in Tonne
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Once	the	data	inputs	to	feed	the	model	were	defined	and	the	activity	typologies	are	mapped	in	each	
pilot	city,	the	final	values	for	resource	analysis	can	be	visualized.	The	results	of	this	step	are	two	maps	
for	each	category	of	waste.	One	generated	by	households	and	the	other	by	services.	For	each	city,	the	
following	parameters	are	defined:	boundaries	of	analysis,	grid	size,	scale	of	the	map,	scale	of	the	legend.	
Regarding	the	resolution	of	the	maps,	it	changes	depending	on	the	scale	of	the	bounding	boxes:

•	Istanbul:	1:250k		 	 	 	 	 	 	 	 	 	
•	Kaunas:	1:150k		 	 	 	 	 	 	 	 	 	
•	Leuven:		1:50k			 	 	 	 	 	 	 	 	 	
•	Piraeus:	1:100k		 	 	 	 	 	 	 	 	 	
•	Santander:	1:100k	 	 	 	 	 	 	 	 	 	
•	Thessaloniki:	1:150k		 	 	 	 	 	 	 	 	 	
•	Venlo:	1:100k

For	clarity	and	graphical	reasons,	the	resolution	of	the	grid	is	adapted	based	on	these	scales:

•	the	scale	of	1:250k	gets	a	grid	resolution	of	approximately	300m			 	 	 	 	
•	the	scale	of	1:150k	gets	a	grid	resolution	of	approximately	200m		 	 	 	 	
•	the	scale	of	1:100k	gets	a	grid	resolution	of	approximately	150m			 	 	 	 	
•	the	scale	of	1:50k	gets	a	grid	resolution	of	approximately	70m		

Regarding	 the	 legend,	with	 the	aim	of	obtaining	comparable	maps,	 its	 scale,	 showing	 the	Tonne	of	
waste,	is	maintained	within	each	city	for	all	waste’s	typologies.	

A	sample	of	the	final	result	obtained	carrying	out	this	methodology	is	shown	following.	

Fig.9 Sample of maps obtained

3 Data Visulization
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Results and discussion

The	main	outcome	achieved	from	the	implementation	of	the	methodology	is	a	collection	of	maps	that	
shows	waste’s	origins	and	amounts	 in	each	city.	The	maps	can	be	visualized	 in	 the	 report	as	well	 as	
online	in	a	more	dynamic	way.	The	online	visualization	allows	to	change	the	scale	of	the	maps	as	well	
as	the	detail	of	information	shown	on	the	base	map.	Both	visualizations	give	a	friendly	and	intuitive	
representation	of	the	collected	data	and	can	be	useful	as	a	basis	for	further	analysis	and	discussion	on	
waste	management’s	strategies	in	the	city.	

The	 results	obtained,	despite	 are	based	on	 input	data	 coming	 from	 resources	publicly	 available,	 are	
novel	and	enrich	existing	information	on	municipal	solid	waste.	Besides,	the	use	of	publicly	available	
data	allows	the	replication	of	the	methodology	in	other	cities.		

Further	 improvements	 in	 the	 visualization	 can	 be	 achieved	 by	 generating	 maps	 for	 each	 activity’s	
category	 in	 case	 a	more	 detailed	 analysis	 per	 activity	 would	 be	 necessary.	 Future	 researches	 can	 be	
directed	to	the	collection,	at	municipal	level,	of	actual	data	regarding	the	waste’s	composition	per	each	
activity’s	category.	Using	this	data	instead	of	the	ones	currently	used	and	collected	from	scientific	papers	
at	international	level	would	allow	a	more	accurate	analysis	of	waste’s	origins	in	the	city.	
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3.1.1. General information about MSW management in the city

This	section	of	the	report	analyses	the	existing	status	of	the	Municipal	Solid	Waste	Management	in	the	
city	of	Istanbul.		

Istanbul	has	two	main	programmes	related	to	material	resources:	Government’s	Zero	Waste	Programme	
and	Istanbul	Climate	Change	Action	Plan.

Organic	and	food	waste	was	mentioned	multiple	times	in	the	workshops	held	on	29th	November	2019	
in	the	framework	of	Task	5.1	and	resumed	in	Deliverable	5.1	because	makers	have	limited	access	to	food	
and	organic	waste	and	there	is	a	need	for	more	local	solutions,	such	as	urban	farming.	It	is	also	one	of	
the	scope	of	the	municipality	from	the	beginning	of	the	project	aiming	to	establish	a	separate	collection	
system	of	organic	wastes	in	rural	areas	of	agriculture	in	Istanbul.	E-waste	It	is	part	of	the	Istanbul	Zero	
Waste	Programme	and	during	the	workshops	it	was	identified	as	of	interest	by	participants.	Collect-
ing,	separating	and	recycling	textile	waste	 is	one	the	municipality’s	priorities	 in	some	districts	of	the	
cities	where	 there	 is	concentration	of	 textile	 industries	 in	order	 to	prevent	 landfill	areas.	 It	 is	one	of	
the	main	city’s	 industrial	products.	Separated	wood	collection	 is	 included	 in	the	government’s	Zero	
Waste	Programme.	 In	 addition,	 it	 is	 also	 expected	 to	use	 approximately	40000	 tons	of	branch-knot	
wastes	generated	in	Istanbul	for	briquette	production.	IMM	is	working	on	the	‘Smart	City	Istanbul’	
initiative,	which	is	looking	at	the	collection	of	plastic	waste.	Paper	waste	is	one	of	the	main	focuses	of	
the	government’s	Zero	Waste	Programme.	Glass	was	identified	as	one	of	the	materials	of	interest	that	
needs	stream	mapping.

The	table	in	the	following	shows	information	about	different	waste	typologies	that	are	being	collected	
from	the	city’s	report.	The	kg/inhabitant	is	calculated	for	each	waste	typology	considering	a	population	
of	15.19	million	inhabitants	(2020).	

Table 1.  Municipal Waste of Istanbul
Source: http://www.dergipark.org.tr/tr/download/article-file/1033150

3.1 Resource Analysis (Istanbul)
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3.1.2. Location-Based Resource Analysis

In	 this	 section,	 the	 results	 from	 the	 application	 of	 the	methodology	 of	 location-based	 analysis	 are	
explained.	This	methodology	is	a	model	for	location-based	resource	analysis	in	the	city	to	understand	
the	origin	of	waste	flows	that	can	be	used	as	materials	for	makerspaces	in	the	future.	The	construction	
waste	 is	not	 included	 in	 this	methodology	since	 the	spatial	analysis	of	construction	waste	 requires	a	
separate	framework.		In	the	first	step	of	the	methodology,	the	information	from	Table	1	has	been	clas-
sified	according	to	the	Step	1	of	 the	methodology	 in	order	to	represent	 it	 in	the	pre-defined	waste’s	
typologies.	The	amount	of	waste	considered	in	the	study	is	shown	in	the	next	table.			

According	to	the	data	above,	the	composition	of	waste	in	Istanbul	can	be	obtained.	It	is	shown	in	the	
following	chart.		

The	data	collected	at	national	level	from	Eurostat,	as	explained	in	the	first	step	of	the	methodology,	are	
used	at	this	stage	to	obtain	the	amounts	of	waste	per	each	waste’s	typology	and	for	both	household	and	
service	sectors.	As	a	result,	the	following	table	is	obtained.	

Table 2.   Municipal Waste of Istanbul in Final Typologies

Chart 1.   Ratios of Municipal Waste of Istanbul 

Table 3.  Amount of waste generated by households & services 
(Tonne/year)
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Density of activities

At	this	point,	the	second	step	of	the	methodology	can	be	implemented.	The	density	of	activity	data	
points	 is	 calculated	 in	 the	 strategic	grid	 scale.	The	final	 result	of	waste	generation	 is	 affected	by	 the	
density	of	activities	in	each	cell,	and	also	the	impact	score	of	each	activity	for	each	waste	typology.	In	the	
next	section,	two	maps	are	shown	for	each	typology	of	waste:			

• Households + Services:	 showing	the	total	amount	of	waste	produced	by	Household	and	Service	
sector			 	 	 	 	 	 	 	 	 	 	 	
• Services: showing	the	total	amount	of	waste	produced	by	Service	sector			

Visualization of waste maps

As	the	third	step	of	the	methodology,	the	scale	of	the	legend	and	the	resolution	of	the	grid	are	defined.	
The	legend	for	the	following	maps	shows	the	range	of	waste	generation	in	the	unit	of	Tonne	and	repre-
sented	by	different	colors.	It	is	shown	in	the	following	image.

Together	with	the	legend	of	the	maps,	the	size	of	cells	used	for	the	construction	of	the	grid	are	defined	
at	this	stage	according	to	the	scale	of	the	map.	In	the	case	of	Istanbul	each	cell’s	side	measures	300meters	
x	300meters.

As	a	result	of	all	the	previous	steps,	the	maps	obtained	for	each	waste’s	typology	are	shown	following.

Figure 1.  Legend of the maps
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Figure 2.  Organic waste’s origin

Figure 3.  Paper waste’s origin

Figure 4.  Glass waste’s origin
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Figure 6.  Wood waste’s origin

Figure 5.  Plastic waste’s origin

Figure 7.  Metal waste’s origin
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Figure 8.  Textile waste’s origin

Figure 9.  Electronic waste’s origin

Figure 10.  Mix waste’s origin
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In	general,	the	areas	of	Zeytinburnu,	Küçükçekmece,	Eminönü,	Gümüşsuyu,	and	Umraniye	have	the	
highest	rate	of	waste	generation	in	all	the	waste	typologies.	

E-waste	is	the	least	amount	generated	in	the	city.	However,	there	is	high	potential	of	reuse,	repair,	and	
recycling	this	type	of	waste	by	makerspaces.	

Waste	typologies	of	textile,	metals,	and	wood	have	similar	patterns	in	terms	of	amount.	There	is	consid-
erable	difference	between	waste	generated	by	households	and	service	in	the	waste	categories	of	e-waste,	
textile,	and	wood.	This	result	is	reflective	of	the	difference	in	the	impact	scores.	

The	mixed	waste	typology	usually	accounts	for	a	big	portion	of	the	municipal	solid	waste.	Separation	
process	 is	 very	challenging	and	not	 efficient	 for	 this	 type	of	waste.	Therefore,	 cities	 should	plan	 for	
strategies	to	reduce	waste	that	is	being	mixed	in	order	to	lose	less	potential	resources.	

Organic,	paper,	 glass	 and	plastic	waste	 typologies	have	 the	highest	 amount	after	mixed	waste.	Since	
these	typologies	are	being	separated	from	the	collection	phase.
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3.2.1. General information about MSW management in the city

This	section	of	the	report	analyses	the	existing	status	of	the	Municipal	Solid	Waste	Management	in	the	
city.  

The	table	in	the	following	shows	information	about	different	waste	typologies	that	are	being	collected	by	
the	city.	The	kg/inhabitant	is	calculated	for	each	waste	typology.		In	terms	of	sustainability,	Lithuania	is	
currently	harmonising	EU	regulation	and	national	policy	towards	a	strategy	in	plastics	and	waste	man-
agement.	The	city	founded	the	‘Kaunas	Free	Economic	Zone’	in	1996,	which	is	a	534-hectare	industrial	
development	area	which	offers	favorable	taxes	for	investors	that	invest	at	least	1	million	euros	into	the	
area.	There	are	currently	investments	into	the	chemical	and	furniture	industry	there.		The	table	in	the	
following	shows	information	about	different	waste	typologies	that	are	being	collected	from	the	city’s	
report.	The	kg/inhabitant	 is	calculated	for	each	waste	typology	considering	a	population	of	291699	
inhabitants	(2020).	

3.2 Resource Analysis (Kaunas)

Table 1.  Municipal Waste of Kaunas
Sources:https://e-seimas.lrs.lt/portal/legalAct/lt/TAD/e6259500000411e5a0edd66091ee4d78/asr
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Further	information	about	the	composition	of	mixed	municipal	waste	in	Kaunas	has	been	find.	They	
are	shown	in	the	table	below.

Table 2.   Subcategories of Mixed Waste
Source: https://e-seimas.lrs.lt/portal/legalAct/lt/TAD/e6259500000411e5a0edd66091ee4d78/as 
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According	to	the	data	above,	the	composition	of	waste	in	Kaunas	can	be	obtained.	It	is	shown	in	the	
following	chart.		

The	data	collected	at	national	level	from	Eurostat,	as	explained	in	the	first	step	of	the	methodology,	are	
used	at	this	stage	to	obtain	the	amounts	of	waste	per	each	waste’s	typology	and	for	both	household	and	
service	sectors.	As	a	result,	the	following	table	is	obtained.	

Table 3.   Municipal Waste of Kaunas in Final Typologies

Chart 1.   Ratios of Municipal Waste of Kaunas (Tonne) 

3.2.2. Location-Based Resource Analysis

In	 this	 section,	 the	 results	 from	 the	 application	 of	 the	methodology	 of	 location-based	 analysis	 are	
explained.	This	methodology	is	a	model	for	location-based	resource	analysis	in	the	city	to	understand	
the	origin	of	waste	flows	that	can	be	used	as	materials	for	makerspaces	in	the	future.	The	construction	
waste	 is	not	 included	 in	 this	methodology	since	 the	spatial	analysis	of	construction	waste	 requires	a	
separate	framework.	In	the	first	step	of	the	methodology,	the	information	from	Table	1	has	been	clas-
sified	according	to	the	Step	1	of	 the	methodology	 in	order	to	represent	 it	 in	the	pre-defined	waste’s	
typologies.	The	amount	of	waste	considered	in	the	study	is	shown	in	the	next	table.	

Table 4.  Amount of waste generated by households & services 
(Tonne/year)
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Density of activities

At	this	point,	the	second	step	of	the	methodology	can	be	implemented.	The	density	of	activity	data	
points	 is	 calculated	 in	 the	 strategic	grid	 scale.	The	final	 result	of	waste	generation	 is	 affected	by	 the	
density	of	activities	in	each	cell,	and	also	the	impact	score	of	each	activity	for	each	waste	typology.	In	the	
next	section,	two	maps	are	shown	for	each	typology	of	waste:			

• Households + Services:	 showing	the	total	amount	of	waste	produced	by	Household	and	Service	
sector			 	 	 	 	 	 	 	 	 	 	 	
• Services: showing	the	total	amount	of	waste	produced	by	Service	sector			

Visualization of waste maps

As	the	third	step	of	the	methodology,	the	scale	of	the	legend	and	the	resolution	of	the	grid	are	defined.	
The	legend	for	the	following	maps	shows	the	range	of	waste	generation	in	the	unit	of	Tonne	and	repre-
sented	by	different	colors.	It	is	shown	in	the	following	image.

Together	with	the	legend	of	the	maps,	the	size	of	cells	used	for	the	construction	of	the	grid	are	defined	at	
this	stage	according	to	the	scale	of	the	map.	In	this	case,	each	cell’s	side	measures	200meters	x	200meters.

As	a	result	of	all	the	previous	steps,	the	maps	obtained	for	each	waste’s	typology	are	shown	following.

Figure 1.  Legend of the maps
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Figure 2.  Organic waste’s origin

Figure 3.  Paper waste’s origin

Figure 4.  Glass waste’s origin
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Figure 6.  Wood waste’s origin

Figure 5.  Plastic waste’s origin

Figure 7.  Metal waste’s origin



Annex 8 - Page 26

Figure 8.  Textile waste’s origin

Figure 9.  Electronic waste’s origin

Figure 10.  Mix waste’s origin
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In	general,	the	waste	generation	is	considerable	along	the	West	areas	of	the	city.	The	intensity	of	waste	
generation	by	services	is	high	in	the	central	area	of	the	city	(where	the	two	rivers	intersect).	

E-waste	is	the	least	amount	generated	in	the	city.	However,	there	is	a	high	potential	of	reuse,	repair,	and	
recycling	this	type	of	waste	by	makerspaces.

Waste	typologies	of	textile,	metals,	and	wood	have	similar	patterns	in	terms	of	amount.	There	is	consid-
erable	difference	between	waste	generated	by	households	and	service	in	the	waste	categories	of	e-waste,	
textile,	and	wood.	This	result	is	reflective	of	the	difference	in	the	impact	scores.	

The	mixed	waste	typology	usually	accounts	for	a	big	portion	of	the	municipal	solid	waste.	Separation	
process	 is	 very	challenging	and	not	 efficient	 for	 this	 type	of	waste.	Therefore,	 cities	 should	plan	 for	
strategies	to	reduce	waste	that	is	being	mixed	in	order	to	lose	less	potential	resources.	

Organic,	paper,	 glass	 and	plastic	waste	 typologies	have	 the	highest	 amount	after	mixed	waste.	Since	
these	typologies	are	being	separated	from	the	collection	phase.
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3.3.1. General information about MSW management in the city

This	section	of	the	report	analyses	the	existing	status	of	the	Municipal	Solid	Waste	Management	in	the	
city. 

The	table	in	the	following	shows	information	about	different	waste	typologies	that	are	being	collected	
by	the	city.	This	information	is	from	the	regional	report	of	Leuven.	The	kg/inhabitant	is	calculated	for	
each	waste	typology,	and	multiplied	by	the	population	of	Leuven	to	reach	the	total	amount	at	the	city	
scale.	

E-waste	recycling	is	reported	as	a	Leuven	sustainability	priority	in	Leuven	Roadmap	2030.	For	textile	
waste	typology,	a	network	of	recycling	facilities,	including	collection	points	and	distribution	facilities,	
is	already	established	in	Leuven	and	can	constitute	a	platform	for	further	circularity	actions.	Construc-
tion	waste	materials	recycle	 is	reported	as	a	Leuven	sustainability	priority	 in	Leuven	Roadmap	2030	
and	the	project	FCRBE	has	been	established	in	order	to	develop	a	construction	waste	material	library.	
A	network	of	Crafts	Makerspaces	already	exists	in	Leuven	for	wood	waste	and	can	constitute	a	platform	
for	further	circularity	actions.		

The	table	in	the	following	shows	information	about	different	waste	typologies	that	are	being	collected	
from	the	city’s	report.	The	kg/inhabitant	is	calculated	for	each	waste	typology	considering	a	population	
of	102275	inhabitants	(2020).

3.3 Resource Analysis (Leuven)

Table 1.  Municipal Waste of Leuven
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According	to	the	data	above,	the	composition	of	waste	in	Leuven	can	be	obtained.	It	is	shown	in	the	
following	chart.		

The	data	collected	at	national	level	from	Eurostat,	as	explained	in	the	first	step	of	the	methodology,	are	
used	at	this	stage	to	obtain	the	amounts	of	waste	per	each	waste’s	typology	and	for	both	household	and	
service	sectors.	As	a	result,	the	following	table	is	obtained.	

Table 2.   Municipal Waste of Leuven in Final Typologies

Chart 1.   Ratios of Municipal Waste of Leuven (Tonne) 

3.3.2. Location-Based Resource Analysis

In	 this	 section,	 the	 results	 from	 the	 application	 of	 the	 methodology	 of	 location-based	 analysis	 is	
included.	This	methodology	is	a	model	for	location-based	resource	analysis	in	the	city	to	understand	
the	origin	of	waste	flows	that	can	be	used	as	materials	for	makerspaces	in	the	future.	The	construction	
waste	 is	not	 included	 in	 this	methodology	since	 the	spatial	analysis	of	construction	waste	 requires	a	
separate	framework.	In	the	first	step	of	the	methodology,	the	information	from	Table	1	has	been	clas-
sified	according	to	the	Step	1	of	 the	methodology	 in	order	to	represent	 it	 in	the	pre-defined	waste’s	
typologies.	The	amount	of	waste	considered	in	the	study	is	shown	in	the	next	table.	

Table 3.  Amount of waste generated by households & services 
(Tonne/year)
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Density of activities

At	this	point,	the	second	step	of	the	methodology	can	be	implemented.	The	density	of	activity	data	
points	 is	 calculated	 in	 the	 strategic	grid	 scale.	The	final	 result	of	waste	generation	 is	 affected	by	 the	
density	of	activities	in	each	cell,	and	also	the	impact	score	of	each	activity	for	each	waste	typology.	In	the	
next	section,	two	maps	are	shown	for	each	typology	of	waste:			

• Households + Services:	 showing	the	total	amount	of	waste	produced	by	Household	and	Service	
sector			 	 	 	 	 	 	 	 	 	 	 	
• Services: showing	the	total	amount	of	waste	produced	by	Service	sector			

Visualization of waste maps

As	the	third	step	of	the	methodology,	the	scale	of	the	legend	and	the	resolution	of	the	grid	are	defined.	
The	legend	for	the	following	maps	shows	the	range	of	waste	generation	in	the	unit	of	Tonne	and	repre-
sented	by	different	colors.	It	is	shown	in	the	following	image.

Together	with	the	legend	of	the	maps,	the	size	of	cells	used	for	the	construction	of	the	grid	are	defined	at	
this	stage	according	to	the	scale	of	the	map.	In	this	case,	each	cell’s	side	measures	200meters	x	200meters.

As	a	result	of	all	the	previous	steps,	the	maps	obtained	for	each	waste’s	typology	are	shown	following.

Figure 1.  Legend of the maps
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Figure 2.  Organic waste’s origin

Figure 3.  Paper waste’s origin

Figure 4.  Glass waste’s origin
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Figure 6.  Wood waste’s origin

Figure 5.  Plastic waste’s origin

Figure 7.  Metal waste’s origin
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Figure 8.  Textile waste’s origin

Figure 9.  Electronic waste’s origin

Figure 10.  Mix waste’s origin
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In	general,	the	waste	generation	is	considerable	along	the	city	center	and	areas	close	to	the	main	roads.	
The	intensity	of	waste	generation	outside	the	main	circular	ring	of	the	city	is	higher	in	the	North	and	
North-East	part.		

E-waste	is	the	least	amount	generated	in	the	city.	However,	there	is	high	potential	of	reuse,	repair,	and	
recycling	this	type	of	waste	by	makerspaces.

Waste	typologies	of	textile,	metals,	and	wood	have	similar	patterns	in	terms	of	amount.	There	is	consid-
erable	difference	between	waste	generated	by	households	and	service	in	the	waste	categories	of	e-waste,	
textile,	and	wood.	This	result	is	reflective	of	the	difference	in	the	impact	scores.	

The	mixed	waste	typology	usually	accounts	for	a	big	portion	of	the	municipal	solid	waste.	Separation	
process	 is	 very	challenging	and	not	 efficient	 for	 this	 type	of	waste.	Therefore,	 cities	 should	plan	 for	
strategies	to	reduce	waste	that	is	being	mixed	in	order	to	lose	less	potential	resources.	

Organic,	paper,	 glass	 and	plastic	waste	 typologies	have	 the	highest	 amount	after	mixed	waste.	Since	
these	typologies	are	being	separated	from	the	collection	phase.
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3.4.1. General information about MSW management in the city

This	section	of	the	report	analyses	the	existing	status	of	the	Municipal	Solid	Waste	Management	in	the	
city. 

The	table	in	the	following	shows	information	about	different	waste	typologies	that	are	being	collected	
from	the	city’s	report.	The	kg/inhabitant	is	calculated	for	each	waste	typology	considering	a	population	
of	163688	inhabitants	(2020).

3.4 Resource Analysis (Piraeus)

Table 1.   Municipal Waste of Piraeus in Final Typologies
Source:https://www.eib.org/attachments/documents/jessica-instruments-for-solid-waste-management-in-greece-en.pdf

3.4.2. Location-Based Resource Analysis

In	 this	 section,	 the	 results	 from	 the	 application	 of	 the	 methodology	 of	 location-based	 analysis	 is	
included.	This	methodology	is	a	model	for	location-based	resource	analysis	in	the	city	to	understand	
the	origin	of	waste	flows	that	can	be	used	as	materials	for	makerspaces	in	the	future.	The	construction	
waste	 is	not	 included	 in	 this	methodology	since	 the	spatial	analysis	of	construction	waste	 requires	a	
separate	framework.	

In	this	city,	the	waste	composition	found	in	the	collected	reports	is	the	same	as	the	one	pre-defined	in	
the	methodology.	Therefore,	a	further	classification	of	waste’s	typologies	is	not	needed	and	the	data	are	
maintained	as	shown	in	Table1.	



Annex 8 - Page 36

According	to	the	data	above,	the	composition	of	waste	in	Leuven	can	be	obtained.	It	is	shown	in	the	
following	chart.		

The	data	collected	at	national	level	from	Eurostat,	as	explained	in	the	first	step	of	the	methodology,	are	
used	at	this	stage	to	obtain	the	amounts	of	waste	per	each	waste’s	typology	and	for	both	household	and	
service	sectors.	As	a	result,	the	following	table	is	obtained.	

Chart 1.   Ratios of Municipal Waste of Piraeus (Tonne) 

Table 2.  Amount of waste generated by households & services 
(Tonne/year)
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Density of activities

At	this	point,	the	second	step	of	the	methodology	can	be	implemented.	The	density	of	activity	data	
points	 is	 calculated	 in	 the	 strategic	grid	 scale.	The	final	 result	of	waste	generation	 is	 affected	by	 the	
density	of	activities	in	each	cell,	and	also	the	impact	score	of	each	activity	for	each	waste	typology.	In	the	
next	section,	two	maps	are	shown	for	each	typology	of	waste:			

• Households + Services:	 showing	the	total	amount	of	waste	produced	by	Household	and	Service	
sector			 	 	 	 	 	 	 	 	 	 	 	
• Services: showing	the	total	amount	of	waste	produced	by	Service	sector			

Visualization of waste maps

As	the	third	step	of	the	methodology,	the	scale	of	the	legend	and	the	resolution	of	the	grid	are	defined.	
The	legend	for	the	following	maps	shows	the	range	of	waste	generation	in	the	unit	of	Tonne	and	repre-
sented	by	different	colors.	It	is	shown	in	the	following	image.

Together	with	the	legend	of	the	maps,	the	size	of	cells	used	for	the	construction	of	the	grid	are	defined	at	
this	stage	according	to	the	scale	of	the	map.	In	this	case,	each	cell’s	side	measures	150meters	x	150meters.

As	a	result	of	all	the	previous	steps,	the	maps	obtained	for	each	waste’s	typology	are	shown	following.

Figure 1.  Legend of the maps
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Figure 2.  Organic waste’s origin

Figure 3.  Paper waste’s origin

Figure 4.  Glass waste’s origin
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Figure 6.  Wood waste’s origin

Figure 5.  Plastic waste’s origin

Figure 7.  Metal waste’s origin
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Figure 8.  Textile waste’s origin

Figure 9.  Electronic waste’s origin

Figure 10.  Mix waste’s origin
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In	general,	the	waste	generation	can	be	divided	into	Four	clusters.	Areas	in	the	East	side	of	the	city	(the	
city	of	Athens)	have	the	highest	amount	of	waste	generation.	Waste	generation	is	reduced	towards	the	
West	side	of	the	city.	The	second	cluster	is	the	area	in	the	center	of	the	map.	The	third	cluster	is	the	area	
in	South-West,	which	is	the	port	of	Piraeus.	The	fourth	cluster	is	the	areas	on	the	West	(the	Nikaia	area,	
and	the	surrounding	neighborhoods)	that	have	the	least	level	of	waste	generation	and	are	dispersed.		

E-waste	is	the	least	amount	generated	in	the	city.	However,	there	is	a	high	potential	of	reuse,	repair,	and	
recycling	of	this	type	of	waste	by	makerspaces.	E-waste	generation	is	considerable	in	the	city	center	and	
South	part	of	the	city	with	an	amount	close	to	1kg	per	each	cell	in	the	grid.		

Waste	typologies	of	textile,	metals,	and	wood	have	similar	patterns	in	terms	of	amount.	There	is	consid-
erable	difference	between	waste	generated	by	households	and	service	in	the	waste	categories	of	e-waste,	
textile,	and	wood.	This	result	is	reflective	of	the	difference	in	the	impact	scores.		

The	mixed	waste	typology	usually	accounts	for	a	big	portion	of	the	municipal	solid	waste.	Separation	
process	 is	 very	challenging	and	not	 efficient	 for	 this	 type	of	waste.	Therefore,	 cities	 should	plan	 for	
strategies	to	reduce	waste	that	is	being	mixed	in	order	to	lose	less	potential	resources.		

Organic,	paper,	 glass	 and	plastic	waste	 typologies	have	 the	highest	 amount	after	mixed	waste.	Since	
these	typologies	are	being	separated	from	the	collection	phase.		
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3.5.1. General information about MSW management in the city

This	section	of	the	report	analyses	the	existing	status	of	the	Municipal	Solid	Waste	Management	in	the	
city.  

The	table	in	the	following	shows	information	about	different	waste	typologies	that	are	being	collected	
from	the	city’s	report.	The	kg/inhabitant	is	calculated	for	each	waste	typology	considering	a	population	
of	172539	inhabitants	(2018).		

3.5 Resource Analysis (Santander)

Table 1.  Municipal Waste of Santander
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According	to	the	data	above,	the	composition	of	waste	in	Santander	can	be	obtained.	It	is	shown	in	the	
following	chart.		

The	data	collected	at	national	level	from	Eurostat,	as	explained	in	the	first	step	of	the	methodology,	are	
used	at	this	stage	to	obtain	the	amounts	of	waste	per	each	waste’s	typology	and	for	both	household	and	
service	sectors.	As	a	result,	the	following	table	is	obtained.	

Table 2.   Municipal Waste of Santander in Final Typologies

Chart 1.   Ratios of Municipal Waste of Santander (Tonne) 

3.5.2. Location-Based Resource Analysis

In	 this	 section,	 the	 results	 from	 the	 application	 of	 the	 methodology	 of	 location-based	 analysis	 is	
included.	This	methodology	is	a	model	for	location-based	resource	analysis	in	the	city	to	understand	the	
origin	of	waste	flows	that	can	be	used	as	materials	for	makerspaces	in	the	future.	The	construction	waste	
is	not	included	in	this	methodology	since	the	spatial	analysis	of	construction	waste	requires	a	separate	
framework.	 	 In	 the	first	 step	of	 the	methodology,	 the	 information	 from	Table	 1	has	been	 classified	
according	to	the	Step	1	of	the	methodology	in	order	to	represent	it	in	the	pre-defined	waste’s	typologies.	
The	amount	of	waste	considered	in	the	study	is	shown	in	the	next	table.			

Table 3.  Amount of waste generated by households & services 
(Tonne/year)
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Density of activities

At	this	point,	the	second	step	of	the	methodology	can	be	implemented.	The	density	of	activity	data	
points	 is	 calculated	 in	 the	 strategic	grid	 scale.	The	final	 result	of	waste	generation	 is	 affected	by	 the	
density	of	activities	in	each	cell,	and	also	the	impact	score	of	each	activity	for	each	waste	typology.	In	the	
next	section,	two	maps	are	shown	for	each	typology	of	waste:			

• Households + Services:	 showing	the	total	amount	of	waste	produced	by	Household	and	Service	
sector			 	 	 	 	 	 	 	 	 	 	 	
• Services: showing	the	total	amount	of	waste	produced	by	Service	sector			

Visualization of waste maps

As	the	third	step	of	the	methodology,	the	scale	of	the	legend	and	the	resolution	of	the	grid	are	defined.	
The	legend	for	the	following	maps	shows	the	range	of	waste	generation	in	the	unit	of	Tonne	and	repre-
sented	by	different	colors.	It	is	shown	in	the	following	image.

Together	with	the	legend	of	the	maps,	the	size	of	cells	used	for	the	construction	of	the	grid	are	defined	at	
this	stage	according	to	the	scale	of	the	map.	In	this	case,	each	cell’s	side	measures	150meters	x	150meters.

As	a	result	of	all	the	previous	steps,	the	maps	obtained	for	each	waste’s	typology	are	shown	following.

Figure 1.  Legend of the maps
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Figure 2.  Organic waste’s origin

Figure 3.  Paper waste’s origin

Figure 4.  Glass waste’s origin
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Figure 6.  Wood waste’s origin

Figure 5.  Plastic waste’s origin

Figure 7.  Metal waste’s origin
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Figure 8.  Textile waste’s origin

Figure 9.  Electronic waste’s origin

Figure 10.  Mix waste’s origin
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The	pattern	shows	that	there	is	more	waste	generated	by	services	in	typologies	of	metal,	plastic,	paper,	
glass,	and	organic	waste	in	areas	on	the	East	side	of	the	city.		

E-waste	is	the	least	amount	generated	in	the	city.	However,	there	is	a	high	potential	of	reuse,	repair,	and	
recycling	of	this	type	of	waste	by	makerspaces.	E-waste	generation	is	considerable	in	the	city	center	and	
South	part	of	the	city	with	an	amount	close	to	1kg	per	each	cell	in	the	grid.		

Waste	typologies	of	textile,	metals,	and	wood	have	similar	patterns	in	terms	of	amount.	There	is	consid-
erable	difference	between	waste	generated	by	households	and	service	in	the	waste	categories	of	e-waste,	
textile,	and	wood.	This	result	is	reflective	of	the	difference	in	the	impact	scores.		

The	mixed	waste	typology	usually	accounts	for	a	big	portion	of	the	municipal	solid	waste.	Separation	
process	 is	 very	challenging	and	not	 efficient	 for	 this	 type	of	waste.	Therefore,	 cities	 should	plan	 for	
strategies	to	reduce	waste	that	is	being	mixed	in	order	to	lose	less	potential	resources.		

Organic,	paper,	 glass	 and	plastic	waste	 typologies	have	 the	highest	 amount	after	mixed	waste.	Since	
these	typologies	are	being	separated	from	the	collection	phase.		
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3.6.1. General information about MSW management in the city

This	section	of	the	report	analyses	the	existing	status	of	the	Municipal	Solid	Waste	Management	in	the	
city.  

The	table	in	the	following	shows	information	about	different	waste	typologies	that	are	being	collected	
by	the	city.	The	kg/inhabitant	is	calculated	for	each	waste	typology	considering	a	population	of	325182	
inhabitants	(2020).		

3.6 Resource Analysis (Thessaloniki)

Table 1.   Municipal Waste of Thessaloniki in Final Typologies
Source: A Life Cycle Analysis Approach for the Evaluation of Municipal Solid Waste Manage-

ment Practices: The Case Study of the Region of Central Macedonia, Greece
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The	data	collected	at	national	level	from	Eurostat,	as	explained	in	the	first	step	of	the	methodology,	are	
used	at	this	stage	to	obtain	the	amounts	of	waste	per	each	waste’s	typology	and	for	both	household	and	
service	sectors.	As	a	result,	the	following	table	is	obtained.	

Chart 1.   Ratios of Municipal Waste of Thessaloniki (Tonne) 

3.6.2. Location-Based Resource Analysis

In	 this	 section,	 the	 results	 from	 the	 application	 of	 the	 methodology	 of	 location-based	 analysis	 is	
included.	This	methodology	is	a	model	for	location-based	resource	analysis	in	the	city	to	understand	
the	origin	of	waste	flows	that	can	be	used	as	materials	for	makerspaces	in	the	future.	The	construction	
waste	 is	not	 included	 in	 this	methodology	since	 the	spatial	analysis	of	construction	waste	 requires	a	
separate	framework.		

In	this	city,	the	waste	composition	found	in	the	collected	reports	is	the	same	as	the	one	pre-defined	in	
the	methodology.	Therefore,	a	further	classification	of	waste’s	typologies	is	not	needed	and	the	data	are	
maintained	as	shown	in	Table1.		

According	to	the	data	above,	the	composition	of	waste	in	Istanbul	can	be	obtained.	It	is	shown	in	the	
following	chart.				

Table 2.  Amount of waste generated by households & services 
(Tonne/year)
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Density of activities

At	this	point,	the	second	step	of	the	methodology	can	be	implemented.	The	density	of	activity	data	
points	 is	 calculated	 in	 the	 strategic	grid	 scale.	The	final	 result	of	waste	generation	 is	 affected	by	 the	
density	of	activities	in	each	cell,	and	also	the	impact	score	of	each	activity	for	each	waste	typology.	In	the	
next	section,	two	maps	are	shown	for	each	typology	of	waste:			

• Households + Services:	 showing	the	total	amount	of	waste	produced	by	Household	and	Service	
sector			 	 	 	 	 	 	 	 	 	 	 	
• Services: showing	the	total	amount	of	waste	produced	by	Service	sector			

Visualization of waste maps

As	the	third	step	of	the	methodology,	the	scale	of	the	legend	and	the	resolution	of	the	grid	are	defined.	
The	legend	for	the	following	maps	shows	the	range	of	waste	generation	in	the	unit	of	Tonne	and	repre-
sented	by	different	colors.	It	is	shown	in	the	following	image.

Together	with	the	legend	of	the	maps,	the	size	of	cells	used	for	the	construction	of	the	grid	are	defined	at	
this	stage	according	to	the	scale	of	the	map.	In	this	case,	each	cell’s	side	measures	200meters	x	200meters.

As	a	result	of	all	the	previous	steps,	the	maps	obtained	for	each	waste’s	typology	are	shown	following.

Figure 1.  Legend of the maps
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Figure 2.  Organic waste’s origin

Figure 3.  Paper waste’s origin

Figure 4.  Glass waste’s origin
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Figure 6.  Wood waste’s origin

Figure 5.  Plastic waste’s origin

Figure 7.  Metal waste’s origin
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Figure 8.  Textile waste’s origin

Figure 9.  Electronic waste’s origin

Figure 10.  Mix waste’s origin
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In	general,	the	waste	generation	is	considerable	along	the	city	center.	Waste	from	the	services	is	mostly	
located	 in	 the	 city	 center	 as	well.	However,	waste	 from	households	 from	 the	 areas	with	 the	highest	
amount	of	waste	generation	rate	are	extended	through	the	North	and	South	part	of	the	city.	

E-waste	is	the	least	amount	generated	in	the	city.	However,	there	is	high	potential	of	reuse,	repair,	and	
recycling	this	type	of	waste	by	makerspaces.

Waste	typologies	of	textile,	metals,	and	wood	have	similar	patterns	in	terms	of	amount.	There	is	consid-
erable	difference	between	waste	generated	by	households	and	service	in	the	waste	categories	of	e-waste,	
textile,	and	wood.	This	result	is	reflective	of	the	difference	in	the	impact	scores.		

The	mixed	waste	typology	usually	accounts	for	a	big	portion	of	the	municipal	solid	waste.	Separation	
process	 is	 very	challenging	and	not	 efficient	 for	 this	 type	of	waste.	Therefore,	 cities	 should	plan	 for	
strategies	to	reduce	waste	that	is	being	mixed	in	order	to	lose	less	potential	resources.		

Organic,	paper,	 glass	 and	plastic	waste	 typologies	have	 the	highest	 amount	after	mixed	waste.	Since	
these	typologies	are	being	separated	from	the	collection	phase.		
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3.7.1. General information about MSW management in the city

This	section	of	the	report	analyses	the	existing	status	of	the	Municipal	Solid	Waste	Management	in	the	
city.  

Venlo’s	 adoption	of	 cradle	 to	 cradle	 principles	 led	 to	 the	 establishment	 of	 cradle	 to	 cradle	 certified	
companies,	circular	building	projects	such	as	the	new	Municipal	offices,	and	supporting	organisations	
like	the	C2C	expo	lab.	The	municipality	of	Venlo	created	a	resource	guide	(instead	of	a	waste	guide)	
for	2020	with	the	goal	of	reducing	the	amount	of	residual	waste	from	150	to	75	kg	per	inhabitant	per	
year.	In	this	resource	guide	it	is	explained	which	materials	are	reusable	and	how	they	can	be	separated	
inside	and	outside	the	home.	All	residents	of	the	municipality	of	Venlo	now	produce	15	million	kilos	of	
residual	waste.	More	than	60%	of	this	residual	waste	consists	of	readily	reusable	raw	materials.	By	sepa-
rating	good	materials	from	real	waste,	it	is	possible	to	reuse	a	lot	of	paper,	glass,	plastic,	textiles	and	other	
materials.	Raw	material	 separation	also	contributes	to	keeping	costs	 low	and	recycling	raw	materials	
within	the	cradle-to-cradle	principles.	(Source:	Waste	report	of	the	municipality	of	Venlo,	2015-2020).		

The	city	of	Venlo	also	has	Material	Centers	(or	thrift	stores	for	reusable	goods)	called	Het	Goed	with	the	
pursuit	of	a	circular	economy	and	inclusive	society.	As	of	January	1,	2020	these	centers	have	achieved	
the	following:	

•	29,872	tons	of	collected	material			 	 	 	 	 	 	 	
•	86%	reused	material		 	 	 	 	 	 	 	 	 	
•	Employment	for	1,345	people			 	 	 	 	 	 	 	 	
(Source: https://www.hetgoed.nl/ )  

The	table	in	the	following	shows	information	about	different	waste	typologies	that	are	being	collected	
from	the	city’s	report.	The	kg/inhabitant	is	calculated	for	each	waste	typology	considering	a	population	
of	101802	inhabitants	(2020).		

3.7 Resource Analysis (Venlo)

Table 1.   Municipal Waste of Venlo
Source: Material Policy Plan 2015-2020 - Municipality of Venlo (Materiaal BeleidsPlan gemeente Venlo)
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3.7.2. Location-Based Resource Analysis

In	 this	 section,	 the	 results	 from	 the	 application	 of	 the	methodology	 of	 location-based	 analysis	 are	
explained.	This	methodology	is	a	model	for	location-based	resource	analysis	in	the	city	to	understand	
the	origin	of	waste	flows	that	can	be	used	as	materials	for	makerspaces	in	the	future.	The	construction	
waste	 is	not	 included	 in	 this	methodology	since	 the	spatial	analysis	of	construction	waste	 requires	a	
separate	framework.		

In	the	first	step	of	the	methodology,	the	information	from	Table	1	has	been	classified	according	to	the	
Step	1	of	the	methodology	in	order	to	represent	it	in	the	pre-defined	waste’s	typologies.	The	amount	of	
waste	considered	in	the	study	is	shown	in	the	next	table.			
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Density of activities

At	this	point,	the	second	step	of	the	methodology	can	be	implemented.	The	density	of	activity	data	
points	 is	 calculated	 in	 the	 strategic	grid	 scale.	The	final	 result	of	waste	generation	 is	 affected	by	 the	
density	of	activities	in	each	cell,	and	also	the	impact	score	of	each	activity	for	each	waste	typology.	In	the	
next	section,	two	maps	are	shown	for	each	typology	of	waste:			

• Households + Services:	 showing	the	total	amount	of	waste	produced	by	Household	and	Service	
sector			 	 	 	 	 	 	 	 	 	 	 	
• Services: showing	the	total	amount	of	waste	produced	by	Service	sector			

Visualization of waste maps

As	the	third	step	of	the	methodology,	the	scale	of	the	legend	and	the	resolution	of	the	grid	are	defined.	
The	legend	for	the	following	maps	shows	the	range	of	waste	generation	in	the	unit	of	Tonne	and	repre-
sented	by	different	colors.	It	is	shown	in	the	following	image.

Together	with	the	legend	of	the	maps,	the	size	of	cells	used	for	the	construction	of	the	grid	are	defined	at	
this	stage	according	to	the	scale	of	the	map.	In	this	case,	each	cell’s	side	measures	150meters	x	150meters.

As	a	result	of	all	the	previous	steps,	the	maps	obtained	for	each	waste’s	typology	are	shown	following.

Figure 1.  Legend of the maps
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Figure 2.  Organic waste’s origin

Figure 3.  Paper waste’s origin

Figure 4.  Glass waste’s origin
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Figure 6.  Wood waste’s origin

Figure 5.  Plastic waste’s origin

Figure 7.  Metal waste’s origin
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Figure 8.  Textile waste’s origin

Figure 9.  Electronic waste’s origin

Figure 10.  Mix waste’s origin
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In	general,	the	waste	generation	is	considerable	along	three	clusters	of	the	city.		

E-waste	is	the	least	amount	generated	in	the	city.	However,	there	is	a	high	potential	of	reuse,	repair,	and	
recycling	of	this	type	of	waste	by	makerspaces.	E-waste	generation	is	considerable	in	the	city	center	and	
South	part	of	the	city	with	an	amount	close	to	1kg	per	each	cell	in	the	grid.		

Waste	typologies	of	textile,	metals,	and	wood	have	similar	patterns	in	terms	of	amount.	There	is	consid-
erable	difference	between	waste	generated	by	households	and	service	in	the	waste	categories	of	e-waste,	
textile,	and	wood.	This	result	is	reflective	of	the	difference	in	the	impact	scores.		

The	mixed	waste	typology	usually	accounts	for	a	big	portion	of	the	municipal	solid	waste.	Separation	
process	 is	 very	challenging	and	not	 efficient	 for	 this	 type	of	waste.	Therefore,	 cities	 should	plan	 for	
strategies	to	reduce	waste	that	is	being	mixed	in	order	to	lose	less	potential	resources.		

Organic,	paper,	glass	and	plastic	waste	typologies	have	the	highest	amount	after	mixed	waste	since	these	
typologies	are	being	separated	from	the	collection	phase.		
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