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Research question

What circular economy strategies are currently implemented in the adaptive reuse of heritage 
buildings and how can the remaining barriers be mitigated in order to move towards the circular 

economy? 
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Sub-questions

SQ 1. How are circularity, adaptive reuse, and heritage defined within the context of the built environment?

SQ 2. What circular economy strategy assessment models exist for adaptive reuse projects of heritage 
buildings?   

SQ 3. What are the barriers related to circular construction and adaptive reuse of heritage buildings?

SQ 4. What circular economy strategies have been implemented in adaptive reuse heritage projects from 
practice?

SQ 5. How can the barriers be mitigated for future implementation in order to help the transition towards the 
circular economy?
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Literature review - circular economy 
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Literature review - adaptive reuse 
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Literature review - heritage
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Literatuur review – Circular strategy 
assessment models 

R-ladder model (Potting et al., 2017)

RESOLVE model 
(McKinsey & Company, 2016)

              
                 
                 

                   

                  

                          

               

               
              

                      

      

          

                      

             

                  

               

                 

               
              

            

                    

                       

                 
           

                   
         

                         

                 
         

                
             

                       

             

            

                      
          

                       

                    
         

      

         

                  

              

                  

                          
      

                       
                  

             

              

                    

           

               

                      

               
                      

                     
       

                
                      

      

Circular economy 
strategies for adaptive 
reuse of cultural 
heritage buildings to 
reduce environmental 
impacts (Foster, 2020)

Key circular environmental indicators (Foster & Kreirin, 2021)

Cultural heritage 
adaptive reuse 
(CHAR) database 
of criteria 
(Bosone et al., 
2021)
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Literature Review - barriers

Drivers and barriers to circular initiatives (adapted from Springvloed, 2021)
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Challenges to 
adaptive reuse 
(adapted from 
Yazdani & Wilkinson, 
2021)

Drivers and barriers of adaptive reuse 
(adapted from Bullen & Love, 2011)
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Case study –
projects 

• Vincentius – Udenhout

• Veerhuis – Rotterdam

• Oudezijds Voorburgwal 136 – Amsterdam

• Het Zuiderziekenhuis – Rotterdam 

• Groot Tuighuis – ‘ -Hertogenbosch
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• Veerhuis – Rotterdam

• Oudezijds Voorburgwal 136 – Amsterdam

• Het Zuiderziekenhuis – Rotterdam 

• Groot Tuighuis – ‘ -Hertogenbosch

• Site visitation

• Document analysis 

• Interviews
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Case study –
interviews 

• Contractor – plan developer / project leader

• Client

• Architect

Contractor Client Architect

Vincentius

Veerhuis

Oudezijds 
Voorburgwal

Het Zuider 

Groot 
Tuighuis
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Interview goals

• How do different stakeholders define the circular economy?

• What circular economy strategies are currently 
implemented?

• What barriers are experienced?
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Interview results

Circular Economy
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Interview results – Contractor

Circular Economy

''For me, the circular economy is an economy in which there is basically no waste.
waste no longer exists, because everything is in a circular flow so and only circles
without linear processes or degrading processes where waste is created. The
circular economy is basically that everything keeps circulating. Yes''

'The circular economy is actually what I think I said at the time, rather than
linear process that creates waste. A circular economy has no waste and
everything is actually circular in a circle. Everything just goes around, so every
product does not become waste, it just becomes a product reused. Material
also retains its value, is not degraded. That to me is a full circular economy''

''Circularity in my opinion has multiple things, so circular also means that when you
mean reuse the materials coming out, but also everything you put in new. So that
cradle to cradle that you can take that out later and reuse it. It's a combination of
everything we harvest now can be reused. It's on location or somewhere else, so You
can also put it at the demolisher In the In the shelves has the same value for me, for me
it has to. Really that to be applied to my project As long as it doesn't end up in the
waste pile. I think that's where some of the circularity is. And indeed it. So, that's also
the basis of repurposing which we steer it a lot towards is it demountable so actually
that you can take everything the built-in package out again and then the building
could get another function?''

''I think of the circular. Related to reusing raw materials, so in my
experience the circular story is mainly. Well that you reuse raw
materials. I think then the Maximum achievable would be, that you
would not need any raw materials anymore. Then you, wouldn't have to
tdig off clay or mine ore anywhere, or name it. Well, That would be
utopia already, I think.''

''Nice question. Yes, when I look at circularity. Then I think of natural materials, materials that are pleasant for myself as a human being that have less
burden or impose less burden on my environment, then I do think of something that I can use in a in a reuse still Maybe in the same or in a different
form. Well, That's actually more what I think about When I think about circularity.''
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Interview results - Architects

Circular Economy

‘’   one circular thing is mainly reuse, right? So That's Obviously something that
you like to do anyway. And then come what you used to do with it, though. I see
that as circular and the other is the natural also of can you add the material that is
new? Can you reuse those later as well, right? That is then and that is where I think
we are slightly less adapt from our restoration craft, but also so definitely
interesting issue and what I then? Yes, but well, We have that about the project
which is also very nice, But that is on the one hand I think of the use of materials
that are released and the other is. As far as I'm concerned When it comes to
circularity it's about that new materials. That those are as Natural as possible and
also reusable again In the future."

"In my view, it includes the realisation that you are part of a closed system on earth.
That's where it starts. And André Kuipers knows how to tell it all so beautifully, but, But
it's true. They are just part of that very thin Shell on the earth where, with plants and
animals and all the minerals and all the yes present minerals. It will have to do? With
each other. I find it a very fascinating As the architect to. Thinking about everything I
find and how I relate to that and, how I deal with that, just like very simply how you
build a hut as a child in a forest or so huh that? And then you also just deal with what
you find, right there on the spot and you bend it to your will. That simple logic I still
find very, very good.
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Interview results - Clients

Circular Economy

"When you think about circular economy as I
do, it's a kind of opportunity map that you see
coming along, weighing up each time. Do I
stay in my old groove When it comes to, for
example, the. Forms of my specifications
When it comes to floors, walls, ceilings, roofs,
but also much wider hear In civil engineering.
Road's planting foundations, bridges. Do I stay
in that old group, or do I feel challenged to
look for Circular measures or circular
materials. Which ultimately aim to reach a
point on the Horizon as an organisation or as
a society of we want to be CO2 neutral or we
want to be energy neutral,"

“    container terms. I read up on your research question too. And I always have
to think, circular I yes, look it, you must try to reuse as much as possible instead of
using new things as far as possible. That it does top of mind, but He is also I think
broader that we If you look at the website .We give space to People and that means
we also give space to our organisation, because they are People. We try to give to
think about that and that's little things and that's not done here either. Not very
well instigated of, hey, let's see if we're doing the right things, so electric cars is
Maybe one, But it can also literally be that we practice sustainability with each
other by saying, we're going to do sports every week, we here with each other and
then we really do every week. Those are very small things to indicate that it is also
important besides the relaxation that it brings, that it is also sustainability."

''The circular economy well the most obvious actually what comes to mind
then I actually end up with material use and how you deal with it. Avoiding
large waste streams and reusing materials perhaps. Either from the building
itself or from another building that is being demolished. Or where
harvested. It is Of course actually much broader than Just material use, It is
also. Actually reusing the building giving it new function, but what I think
also fits best from XXX's point of view is making it part of the Rotterdam
fabric again. And making a place part of the city again. (...) Of the some
special places in their city, revalue that reuse. And. yeah, I think that to me
is the circular economy.''

''Circular economy is not in 
economics, because you 
always have an economic 
side to it there. But 
circularity sees it In the 
society we live in which 
there is space for Everyone. 
And in that, we circular 
economy will also have to 
think about what is there, 
what can and? How are we 
doing that, now from my 
work I have an opportunity 
to do that, Because we have 
the real estate. And I fill it in 
through that. That real 
estate aspect.''

''The CO2 reduction. Just the Energy reduction is very much in there. Well, just
because we all need to emit less co two, just briefly Summarised, there's circularity
in that, there's biodiversity in that. So, what can we improve in on and around our
building? There's social responsibility in that, so that also says something about.
How do we as a company deal in a sustainable way with our own people, with
parties we work with? But that also applies, for example for tenants we try to get in
our building, so that we try to get social functions in it very often and the last pillar
for us is the, That is that we also want to pull the sector along. The monument
sector so we are actually 1 big player though in that monument sector, so We have
also said, yes things we learn and.''
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Interview results

Circular Economy
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Interview results

Circular Economy
eco·no·my
The science that deals with people's efforts 
to achieve prosperity
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Interview results

Circular Economy
eco·no·my
The science that deals with people's efforts 
to achieve prosperity

Generating capital. From sustainability, 
economic, social and cultural aspects
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Implementation
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Sub-question

SQ 1. How are circularity, adaptive reuse, and heritage defined within the context of the built environment?

SQ 2. What circular economy strategy assessment models exist for adaptive reuse projects of heritage 
buildings?   

SQ 3. What are the barriers related to circular construction and adaptive reuse of heritage buildings?

SQ 4. What circular economy strategies have been implemented in adaptive reuse heritage projects from 
practice?

SQ 5. How can the barriers be mitigated for future implementation in order to help the transition towards the 
circular economy?

Case Study Research



Implementation

• Coding
• Analysis

• Code-document analysis 

                    
                    

                                         
      

                                         

               
              

                      

      

          

                      

             

                  

                                
              

            

                    

                       

                 
           

                   
         

                         

                 
         

                
             

                                    

            

                      
          

                                           
         

               

                  

                                

                       
                  

             

              

                    

                      

              

        

      

        

               

                       

                               
                      

      

Coding tree (own illustration based on Bosone et al., 2021)
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Interview results - implementation 

Contractor (5) Architect (2) Client (5) Total

Cultural 9 3 4 16

Economic 4 0 4 8

Sustainability 38 12 11 61

Social 9 0 13 22

Total 60 15 32 107
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Klimaat

Ontwerp

Energie

Material 
(her)gebr

uik

Water …

Implementatie Duurzaamheid

Interview results - implementation

Contractor (5) Architect (2) Client (5) Total

Cultural 1,8 1,5 0,8 4,1

Economic 0,8 0 0,8 1,6

Sustainability 7,6 6 2,2 15,8

Social 1,8 0 6,5 8,3

Total 12 7,6 16 35,6

Case Study Research



Interview results - implementation

Contractor (5) Architect (2) Client (5) Total

Cultural 1,8 1,5 0,8 4,1

Economic 0,8 0 0,8 1,6

Sustainability 7,6 6 2,2 15,8

Social 1,8 0 6,5 8,3

Total 12 7,6 16 35,6

Climate

Design

Energy

Material (re)use

Water and Soil

Implementation Sustainability
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Interview results – Barriers 
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Case study conclusions

• Definitions

• Implementation

• Barriers 

Case Study Research
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-modelCESAR

Case Study Research

Version 1 Version 2 Version 3 Version 4

Testing + 
feedback

Testing + 
case study 
feedback

Testing + 
focus group 

feedback



-modelCESAR
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Provisional advice

• Clients
• Circular tender

• Architects
• Gain experience
• Collaborate with contractors

• Contractors
• Early involvement
• Share information
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Sub-question

SQ 1. How are circularity, adaptive reuse, and heritage defined within the context of the built environment?

SQ 2. What circular economy strategy assessment models exist for adaptive reuse projects of heritage 
buildings?   

SQ 3. What are the barriers related to circular construction and adaptive reuse of heritage buildings?

SQ 4. What circular economy strategies have been implemented in adaptive reuse heritage projects from 
practice?

SQ 5. How can the barriers be mitigated for future implementation in order to help the transition towards the 
circular economy?
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Focus Group
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Focus Group - results

• Provisional advice  

• CESAR model
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Focus Group - results
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• CESAR model
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Conclusion

What circular economy strategies are currently implemented in the 
adaptive reuse of heritage buildings and how can the remaining 

barriers be mitigated in order to move towards the circular 
economy? 
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Discussion

45

• Limitations

• Recommendations for further research 

• j



Discussion

• Limitations

• Recommendations for further research 

• j

• Research scope

• Research time 

• Participants 

• Methodology
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Dankuwel



Reflection

• Relevance

• Methodology

• Personal Reflection
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