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Abstract 

Urbanization and building production that accelerate with globalization, cause excessive resource consumption and 
waste generation. The circular economy concept which is a contemporary economy approach, has been developed 
to solve this environmental and economic problem. The construction sector and architectural practice that provide 
building production need innovative solutions through the circular economy concept, as they consume different 
resources and produce waste crises.  The circular economy concept is applied with the "adaptive reuse" approach in 
the field of architecture. One of the important applications of the concept of adaptive reuse is the reuse of architec-
tural elements and materials. However, the relationship between the concept of circular economy and the reuse of 
architectural elements can be developed by examining several recent projects and its advantages.  In this article, it 
is aimed to examine the relationship of this architectural reuse approach with the circular economy concept and to 
emphasize its importance. For this purpose, the theoretical perspectives and effects of circular economy were ex-
amined in the first part of the article, and the reflections of the circular economy concept on architecture were given 
in the second part. This section continues with description of the comparative analysis methodology that relates the 
building life cycle and circular economy principles to examine the architectural projects built as an example of circu-
lar economy paradigm.  In the third chapter, two architectural sample projects built in China and France were se-
lected and introduced. Being pioneers in their countries in circular economy approaches and the different environ-
mental policies of countries have been effective in the selection of examples from different geographies. The fourth 
part consists of analyzing the projects according to circular economy parameters using comparative analysis method. 
In the last section, analysis results show that although China is one of the pioneers in adopting circular economy 
principles with architectural design and building life cycle, it has been found that France considers circular economy 
design from a broader perspective.  Also, the design approach with circular economy criteria in different stage of 
building life cycle is gaining momentum over the years through national and local governments and collaborations. 
It is recommended that technological design systems such as BIM can be developed as integrated cloud systems that 
can share information from other sectors. Because the building life cycle is not only related to the architecture and 
construction sector. It is a cyclical system and economy that works with different sectors such as supply and waste 
management. 

Keywords: circular economy, adaptive reuse, architectural elements. 
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1. INTRODUCTION 

Developing technology has created the basis of glob-
alization by changing production and consumption 
patterns. Especially in the post-1980 period, it is seen 
that globalization and neo-liberal economic policies 
have marked the production-labor organizations and 
regulation mechanisms, cities have been shaped ac-
cording to this geographical-spatial scales and hierar-
chies in the world (Brenner 2001). The change in the 
type of production, that is the economic element, has 
a special weight in the definition of urbanization 
(Keleş 1997). Urbanization has accelerated with the 
importance of the economic elements. Starting from 
these periods, the production of new buildings has 
caused large-scale demolition and waste generation. 
In this cycle of destruction and reproduction, the en-
vironmental effects of the buildings have increased 
negatively. Especially with the production of new 
buildings, energy consumption and CO2 emission 
have increased. This emission is examined as carbon 
footprint defined as "the measure of the total amount 
of carbon dioxide emission that is directly or indirectly 
caused by an activity or accumulated over the life 
stages of a product" (Wiedmann and Minx 2008, 4). 
The increase in emissions or carbon footprint harms 
the environment.  

Worldwide measures and regulations to minimize the 
environmental damage caused by urbanization made 
innovative solutions obligatory in the field of building 
materials and the entire construction sector (Can-
demir, Beyhan and Karaata 2012, 25). The limited re-
source of raw materials and materials used in the pro-
duction of new building highlights material selection 
and secondary usage (Uzkut 1974). Secondary and 
tertiary usage affects the material life cycle. In order 
to solve the problem related to material, sustainable 
production and consumption models in different dis-
ciplines have been researched. Due to the fact that 
the problem has an economic aspect in addition to its 
environmental aspect, and sustainability cannot be 
applied efficiently in the current economic system 
that causes waste crises and consumes limited re-
sources different approaches have been sought 
(Önder 2018). First of all, alternatives have been de-
veloped to existing production systems that cause the 
problem. One of these approaches is a production 
model based on "circular economy". The model has 
been legalized by the European Commission in pub-
lished the Circular Economy action plan in 2015 in 

many different sectors as circular economy packages 
in 2015 (Bruyninckx 2017).  

However, there is not enough practice in architectural 
discipline, which has a large shareholder in produc-
tion and consumption. The model has been devel-
oped in the field of architecture as “cradle to cradle 
design” that is “an ecologically intelligent approach to 
architecture and industry that involves materials, 
buildings and patterns of settlement which are wholly 
healthful and restorative” in 2003. (McDonough and 
Braungart 2003).  New reflections of the circular 
economy in architecture have stood out with the ap-
proach to adaptive reuse of building and architectural 
elements. Adaptive reuse is the process of reusing an 
obsolete and derelict building by changing its function 
and maximizing the reuse and retention of existing 
materials and structures (Shahi, et al. 2020). In addi-
tion, adaptive reuse is also applied at different scales, 
with the reuse of building materials through repair 
and recycling. For the development of these applica-
tions, it is necessary to examine the concept of adap-
tive reuse in the circular economy model. In this arti-
cle, it is aimed to investigate the adaptation of the 
model to architecture and architectural elements 
within the framework of the definition and stages in 
the literature. For this purpose, the research was or-
ganized in six parts.  

The first part considers description and discussion of 
the methodology that analyses the building life cycle 
and circular economy applications to assess the se-
lected architectural projects.  The second part con-
sists of the theoretical perspectives and effects of cir-
cular economy were examined in the literature. The 
reflections of the circular economy concept on archi-
tecture were presented in the third part. In the fourth 
section, two architectural projects built in China and 
France were selected and introduced to examine 
unique environmental and social contexts. The fifth 
part is evaluated the projects according to circular 
economy parameters using the comparative analysis 
method. In the sixth section, analysis results are eval-
uated, inferences and suggestions were discussed. 

 

2. DATA AND METHODOLOGY  

In this study, a comparative methodological analysis 
approach was developed to examine the design think-
ing process for circular economy paradigm. Prior to 
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the development of methodological analysis, an in-
terdisciplinary and comprehensive literature review 
on the circular economy was conducted, starting from 
the meaning and scope of circular economy Besides, 
the existing architectural projects that can be associ-
ated with circular economy criteria and their relations 
with the other sectors were examined. Therefore, the 
research was conducted in the field of circular econ-
omy and architecture not only from theoretical but 
also practical point of view. The research scope con-
sists of examining the principle of "reuse", one of the 
circular economy criteria, on architectural elements. 
After determining the scope of the research, the anal-
ysis method improved to assess architectural reuse  
starting from the measurement of the life cycle of 
building phases (material-architectural design, con-
struction, utilization, demolition-adaptive reuse)  and 
circular economy criteria (3R-Recycle-Reuse-Reduce) 
in different aspects such as resource-based produc-
tion, local delivery systems, material choices (Table 1) 
Hence, this approach  can be assessed at the intersec-
tion of different disciplines as supply-chain manage-
ment, waste management, construction manage-
ment. Moreover, the comparative method provides 
synergies visible between industries and actors at the 
framework of the circular economy. This method can 
be evaluated design measurement tool to examine 
existing design approaches and early stages of feasi-
bility analysis in the architectural field.  

The measurement table is shown in Table 1, the anal-
ysis of the stages in which the architectural elements 
are reused according to the circular economy criteria 
in the building life cycle. However, since the circular 
economy is related to the macro-economic and social 
perspectives of the countries, the location of the se-
lected project area should be analyzed comprehen-
sively before evaluating the architectural approaches. 
Within the scope of this research, the concept of cir-
cular economy was first examined on a country basis, 
and then the comparative analysis in Table 1 was ap-
plied by going down to the case studies. 

For this purpose, two architectural examples from dif-
ferent geographies have been chosen to analyze 

detail of the reuse of building elements from the per-
spective of the circular economy, architecture, and 
the other sectors after the assessment of macroeco-
nomic and social contexts of countries.  Besides, in or-
der to measure the development of the circular econ-
omy concept in designs, examples made in different 
years were selected and assessed in the developed 
measurement table (Table 1)  

                              
Criteria 

Process 

 

Recycle 

 

Reuse 

  

Reduce 

Development of 
architectural 
elements 

   

Architectural 
Design 

   

Construction    

Utilization    

Adaptive Reuse 
& Demolition 

   

Table 1. Measurement chart 

 

3. CONCEPTUAL OVERVIEW OF CIRCULAR ECONOMY 

The current economic system is based on the "buy-
make-consume-throw" approach, which is a tradi-
tional model focusing on consumption (Sarıatlı 2017). 
This approach has been called the "linear economy" 
model. 

Linear economy principles   start with the raw mate-
rial design and end with the waste stage that is shown 
in Figure 1. Linear economy has two apparent prob-
lems: overuse of finite resources and excessive waste 
generation (Aldemir and Kaypak 2008). These main 
problems have affected the economy and environ-
ment since globalization and fast urbanization. In the 

 

Figure 1. Basic steps of Linear Economy  
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linear economy approach, the first priority from the 
planning of the production process is the low-cost 
structure, high sales and excessive motive of profit. 
Also, in this process, the first priority is industry rather 
than environment. With the realization and proof of 
the environmental damage caused by this approach, 
the search has begun for a new sustainable develop-
ment approach (Önder 2018). This problem is seen in 
many different sectors, especially construction sec-
tor. New economic models have been developed to 
solve this problem. One of them is 'Circular Economy'. 
The model was first used in 1976 by Stahel and Reday 
for industry-based economies. The circular strategy 
was developed primarily to solve the problem of 
waste prevention, regional employment creation, ef-
ficient resource usage, and material consumption in 
the industrial sector (Geissdoerfer, et al. 2017). The 
model differs from the linear economy in all sectors, 
in terms of increasing profitability by reducing costs, 
preventing and recycling waste with a protective ap-
proach. 

Circular economy is defined by European Commission 
as “a strategy where the value of products, materials 
and resources is maintained in the economy for as 
long as possible, and the generation of waste mini-
mized”. (Commission 2015). In addition to this, Euro-
pean Commission has specified circular economy as 

an essential strategy for sustainable development, 
low carbon emissions and resource-efficient and 
competitive economy. With these definitions, it is 
seen that the model is an innovative design method 
for all sectors and is a strategy at the intersection of 
environmental and economic sustainability. 

The basic principles of circular economy consist of 
"Recycle-Reuse-Reduction-3R" (Liu, et al. 2017). As 
seen in the Figure 2 and 3, outputs are continuously 
transformed into inputs. According to these basic 
steps, it differs from the system of linear economy 
where outputs are not used. 

Recycle stage in the model is defined in the literature 
as "transforming waste into a new material and using 
it as a raw material" (Gürer, Akbulut and Kürklü 2004). 
While recycling ensures the conservation of re-
sources, it also saves energy by shortening the pro-
cesses used in raw material production. In this pro-
cess, it also reduces the raw material and material re-
quirement and reduces the overall costs. 

 

 

 

Figure 2. Steps of Circular Economy 
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According to literature re-use is defined as “the use of 
wastes either completely or partially in the produc-
tion of other products through repair, renewal or re-
production” (Yang, Zhou and Xu 2014). Unlike recy-
cling, no new product emerges at the end of this pro-
cess. This stage has become prominent in today's cir-
cular economy approach, with less energy consump-
tion than recycling and provides more cost reduction. 

The reduction phase, on the other hand, refers to the 
reduction of wastes and pollutants generated in pro-
duction and consumption processes (Yang, Zhou and 
Xu 2014). In other words, it is to minimize the carbon 
footprint of the product during the production and 
usage step. This process involves using non-polluting, 
durable and easily recyclable materials, using renew-
able energy; control systems consist of predicting 
waste management and using appropriate technolo-
gies. 

3.1. The Benefits of Circular Economy 

Circular economy uses principles based on durability, 
renewability, reuse, repair, replacement, upgrade, re-
furbishment, and less material use, which entails re-
thinking products and services (EU-LAC Foundation 
2018). According to MacArthur Foundation (2015) 
works about circular economy, instead of linear con-
sumption, which is reaching its limits, circular econ-
omy has both operational and strategic benefits at 
micro and macroeconomic levels. Besides, the World 
Sustainable Development Business Council (WBCSD) 
and The Consulting Group (BCG) have worked with 
companies on implementation of circular economy, 
and their research has shown that the implementa-
tion of circular economy boosts innovation for 

efficiency and gains competitiveness by 97% (WBCSD 
2018). More than half of the corporate interviewees 
have stated that their use of the principles of the cir-
cular economy contributed to increasing profits (EU-
LAC Foundation 2018). Also, regarding to MacArthur 
Foundation report in 2014, the circular economy is a 
restorative and renewable business system, and this 
new business model has material savings estimated 
to be more than a trillion dollars (MacArthur 
Foundation 2014). 

Moreover, the circular economy supports the envi-
ronmental-friendly approach as opposed to the linear 
economy. Also, this approach supports inclusive 
cleaner production system with innovative clean 
technologies. Benefits will be obtained, not only by 
minimizing use of the environment as a sink for resid-
uals but – perhaps more importantly – by minimizing 
the use of virgin materials for economic activity  
(Andersen 2006). Because of all of that, the circular 
economy is seen as the primary model for all sectors 
as it supports the continuous transformation of ma-
terials and cycle with technological innovations. 

3.2. The Spread of Circular Economy 

The concept of circular economy has been accepted 
as a strategy in many countries. The concept has also 
gained transaction with policymakers, influencing 
governments and intergovernmental agencies at the 
local, regional, national, and international level. Ger-
many was a pioneer in integrating the Circular Econ-
omy into national laws, as early as 1996, with the en-
actment of the “Closed Substance Cycle and Waste 
Management Act” (Su, et al. 2013). After Germany, 
China adopted this strategy earlier than the other 

 

Figure 3. Basic Principles of Circular Economy 
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Asian countries. Since the rapid urbanization, eco-
nomic growth and environmental pollution, China 
needed a new development plan and strategy. Espe-
cially, after scholars’ proposal of the concept of circu-
lar economy in China in 1998, central government for-
mally accepted the circular economy as a new devel-
opment strategy that aims to alleviate the contradic-
tion between rapid economic growth and the short-
age of raw materials and energy in 2002 (Su and Zhou 
2005). This was followed by Japan’s 2002 “Basic Law 
for Establishing a Recycling-Based Society” (METI 
2004). After these regulations, China developed and 
expanded this strategy in 2009 with “Circular Econ-
omy Promotion Law of the People's Republic of 
China” (Lieder and Rashid 2016). In addition to this, 
supranational bodies have also incorporated circular 
economy concerns, most notably the EU’s 2015 Circu-
lar Economy Strategy (Commission 2015). Especially, 
after the EU’s regulations, the circular economy con-
cept spread to European countries.  

The widespread national and international regula-
tions made governments to   regularization produc-
tion and waste system of all sectors. Moreover, many 
disciplines such as from the fields of economics, archi-
tecture, construction, management, law, and sociol-
ogy started to contribute their different perspective 
on circular economy, and environmental and eco-
nomic professionals also have gained a broader 
awareness. As a result, while concepts such as green 
supply chain management, green building, and adap-
tive reuse of the building and architectural elements 

are prominent in the existing literature, they will at-
tract more attention in the future. 

 

4. CIRCULAR ECONOMY IN ARCHITECTURE 

In order to understand the advantages of the circular 
economy in architecture, it is necessary to examine 
the results of the linear economy in architecture. The 
current linear economy system is the basis for the ex-
cessive use of resources and the emergence of waste 
crises in the architecture and construction sector. In 
addition, it decreases the utilization of existing struc-
tures and materials and increases urban sprawl, as it 
relies on continuous consumption and new produc-
tion. This situation is completely against the principles 
of circular economy that is suggested the reuse, recy-
cle and reduce of buildings and materials and also 
causes economic and environmental problems in con-
gested cities where need new lands. Besides, the con-
struction industry and architectural practice have 
produced many different buildings. However, as seen 
as in Figure 4, they rank the first in all sectors in terms 
of consuming raw materials and natural resources in 
this production and utilization process, therefore 
they have large environmental-economic effects. 
Considering that raw materials are among the main 
energy sources and consist of these, it is seen in Fig-
ure 4 that buildings consume more raw materials and 
energy than the other industries. 

 

Figure 4. Energy consumption by sector (adapted from DeSimone and Fajilla 2019) 
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The amount of consumption varies in different conti-
nents. For instance, the built environment in Europe 
uses 1.8 billion tons of primary raw materials directly, 
which means 25% of the demand (Arcadis and WBCSD 
2018). Besides, the built environment ranks first in 
environmental impact with its 34% waste share 
(Foundation 2018).Nowadays, as a result of the accel-
eration of urbanization and the increase in building 
production and utilization, gas emissions have in-
creased by approximately 45% from the 1990s to 

2019 (Agency 2019). As seen in Figure 5, the con-
sumption of limited energy resources and the result-
ing carbon emissions tend to increase. In addition, it 
can be deduced that fossil fuels, which are the main 
resource of many architectural elements in the con-
struction sector, are used more than other sectors 
and therefore gas emissions can be higher. In this 
case, it is seen that the selection and reuse of building 
materials have increasing importance in the field of 
construction and architecture. 

Figure 5. Adapted from International Energy Agency (IEA) CO2 emissions in the world, 2019 

  

Figure 6. Expectation of CO2 emissions until 2040, adapted from International Energy Agency (IEA) public data, 2019 
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In addition to this, according to IEA’s studies, it is ex-
pected that CO2 emissions will accelerate until 2040 
in some countries except advanced economies and 
China. (Agency 2019). Figure 6 explains the prediction 
of future emissions that tends to decrease in ad-
vanced economies accepted the circular economy 
model as a policy instead of the linear economy. As 
indicated in Figure 6, countries in the rest of the world 
tend to increase their CO2 emissions. In this case, the 
urgency of the adoption of the circular economy in 
these countries is seen. Besides, Figure 6 reports the 
success of China's circular economy policy adopted in 
the 2000s. According to the chart, this policy has 
helped the country to decrease its CO2 emissions 
growth rate. 

Moreover, CO2 emission increases with the use of 
modern materials such as steel and concrete in the 

production of new buildings. Figure 7 shows CO2 
emissions of building materials.   Because of the lack 
of awareness of emissions in the design process, has 
increased its rates. This emission increase rate would 
be reduced with the awareness of the environmental 
effects of building materials, especially architectural 
design processes. 

All environmental-economic factors have led inves-
tors, architects to explore the circular economy pro-
cess and to design buildings within the concept of cir-
cularity. Circularity can be processed in architecture 
at various design scales: 

1. Adaptive reuse / Refunctionalization of 
buildings in case the end of their existing 
functional usage. 

2. Reuse of building / architectural elements 
and materials 

 

Figure 7. CO2 emission of building materials (Meddah 2017) 

 

Figure 8. Increasing circularity (Eberhardt, Birgisdottir and Birkved 2019) 



   
 

 
 ENQUIRY: The ARCC Journal | VOLUME 18 ISSUE 2 | 2021 81 
 http://www.arcc-journal.org/ 

 

3. Recycling of building materials 

As seen in Figure 8, as the scale of the building and 
material increases, circularity increases depending on 
environmental and economic protection / value. 

All of these approaches can be evaluated as a design 
method to reduce the negative impacts of environ-
mental and economic factors. One of these ap-
proaches is ‘reuse of building / architectural elements 
and materials’ used in production of new buildings. 
This design method gains importance due to its en-
ergy-saving efficiency and low-cost structure around 
the world. 

Reuse of building elements and materials depends on 
the life cycle of the material. The linear structure of 
the process of material life shown in Figure 9, which 
is parallel with the current production model with the 
linear economy, causes waste, energy consumption, 
and costs by demolishing structures and materials.  In 
order to solve this problem, it is necessary to make 
loop the life process of building and materials with 
this design concept.  

The repair and development of the building elements 
that make up the building maintain the cycle through 
reuse without destruction, complying with the circu-
lar economy criteria. Since the materials used in 
building production depend on the global ecosystem, 
the lack of raw materials reduces their production. 
For this reason, it is important to extend the life of 
building elements and reduce material consumption. 
In this context, reusing materials by repairing and re-
cycling supports profitability by reducing construction 
and waste costs. Repair and reuse of materials are 
more common as it costs less than recycling through 
technical processes. Materials such as solid wood, 
structural steel parts, coatings, glasses, partition 
walls, bricks can be cited as examples of these ele-
ments. Reusing the elements of the old building is an 
approach that needs to be considered before shred-
ding tons of rubble and directing it to landfills and 
starting a design from scratch after the decision is 

made to renovate the buildings. This approach gains 
importance during the renewal of built environments 
in city centers. 

Moreover, the reuse of architectural elements re-
minds the identity of the old building and the region. 
Architectural contexts can be deepened in some ge-
ographies by establishing a relationship between re-
used materials and new functions. Besides, the reuse 
of region-specific materials in new productions re-
quires local expertise, resulting in development based 
on local employment and local business models. Also, 
with the choice of local suppliers, energy consump-
tion, emissions and costs can be reduced through lo-
gistics. 

Another approach made in architecture within the 
framework of circular economy is seen in the recy-
cling of used architectural elements that have com-
pleted their physical life, improving their strength and 
aesthetics by subjecting them to technical methods. 
Today, this method has become a new design tool in 
architectural community, and the used building ma-
terials collected under the name of 'urban mining' are 
divided into pieces and used for different purposes. In 
addition, recycle and urban-mining can be considered 
a term that symbolizes creative approaches with the 
support of technology without using natural re-
sources. Moreover, this approach encompasses many 
business sectors such as the quantification of second-
ary raw materials, recovery and recycling techniques, 
transformation of recycling models into structural in-
formation, profitability analyzes, and industries that 
process and recycle valuable materials. These sectors 
that need to be adapted are the construction sector 
and architectural practice. In addition to these sec-
tors, new delivery management, advanced supply-
chain system and construction management must 
support and work these sectors. The form and con-
tent of the linear process from the design stage to the 
demolition stage in this field requires innovative per-
spectives. In this context, in the process of increasing 
urbanization and new building production, it has been 
observed that the adaptive reuse of existing building 

 

Figure 9. The linear life cycle of building & materials 
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materials and elements and their inclusion in the de-
sign has been found to be environmentally and eco-
nomically beneficial. 

The approach of developing different materials by re-
cycling building materials with various technical 
methods also has environmental and economic ben-
efits, but it is understood that it is not as efficient as 
other approaches because it requires many industrial 
processes. Also, the combined use of these ap-
proaches can significantly eliminate the negative ef-
fects. The aim of the circular economy is to reduce 
waste production and material consumption, and the 
applications of architecture at the scale of building 
materials have been examined within the framework 
of the "reuse" and "recycling" approach (Figure 10). 
However, in order to develop a more efficient "reuse" 
approach, it is necessary to examine the details of this 
implementations from different perspectives. 

5.  REUSE OF ARCHITECTURAL ELEMENTS: CASE 
STUDIES 

In this article, two architectural projects that located 
in different geographies were selected and analyzed 
with a comparative method. In the selection process, 
pioneers countries in circular economy approach, 

their different social and environmental policies and 
their different reflections to design have been 
effective. For this purpose, unique and distant 
geographies China and France were chosen to 
compare their social-economic-environmental 
policies, design approaches and its relationship. 
Besides, these examples were built from the 
perspective of the circular economy concept 
according to their architects. These approaches were 
examined starting from the design thinking to 
demolition processes according to the literature and 
practice of the circular economy criteria. For this 
analysis,  Ningbo History Museum from China and 
Circular Pavilion from France were  selected as case 
studies. 

5.1. Ningbo History Museum 

Globalization has caused rapid development and 
urbanization in China as well as in the whole world. 
Cities in China also have reacted to this speed by 
showing a growth and expansion tendency. During 
this growth, the destructions and wastes in the city 
centers increased and the urban fabric has been 
damaged. Besides, China’s economy needed some 
legal regulations the result of rapid globalization. 

 

Figure 10. The circular life cycle of building & materials 
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All of the different results of rapid globalization make 
special research obligatory. This research ended up 
with the concept of circular economy. After that, 
China has transformed the concept of the circular 
economy into national law. In the following years, dif-
ferent regulation and approaches have been spread 
to many sectors such as architecture and urban plan-
ning. In the light of these different developments, it 
has been planned to revitalize the urban texture and 
economy by preservation and rehabilitation. (Chau 
2015)   

As a result of the re-planning approach of the city of 
Ningbo, a reconstruction project was initiated to revi-
talize the urban texture.  However, according to Wang 
Shu (Chau 2012), the revitalization project demol-
ished the city and standardized all the buildings, ig-
noring the historical context of the city and the reality 
of the large population in China. According to the new 
master plan, the buildings must be 100 meters apart 
and the maximum height must be limited to 24 me-
ters. 

In 2008 is the year when regulations on the circular 
economy came to the fore, a monumental project has 
planned to introduce the history of Ningbo within the 
scope of the reconstruction project. Moreover, be-
fore the project, traditional houses in 30 villages 
around the project area were demolished within the 
scope of reconstruction. As a result, wrecks were 
formed in a large part of the city. Architect Wang Shu, 
who designed the project in 2003-2008, used old 

materials in the debris to challenge the "professional 
and soulless architecture" widely practiced in China. 
In addition, after the demolition, most of the 1000-
year-old bricks and tiles were improved and included 
to the design thinking process. With this approach, it 
is aimed to prevent damage to the collective memory 
of the residents, tradition and culture passed down 
from generation to generation. Besides, the reuse of 
materials attached the added value to the waste. 

Ningbo Historic Museum can be evaluated as a mon-
umental, built on an area of 30,000 square meters in 
the area where the rubbles are located. Also, it is an 
asymmetrical construction, measured 144 m long, 65 
m wide and 24 m high as seen in Figure 12. In this con-
text, the addition of the history museum function as 
a reminder to the place of the demolished traditional 
houses and the use of old and recycled bricks in the 
building strengthen the relationship of material-func-
tion-location.  

In addition to the reuse of the bricks of traditional 
houses that were destroyed on the facades of the 
building, exposed concrete was used as seen in Figure 
13. A unique texture is given to the exposed concrete  

 

Figure 11. Location of Ningbo, Google Maps 



   
 

 
 ENQUIRY: The ARCC Journal | VOLUME 18 ISSUE 2 | 2021 84 
 http://www.arcc-journal.org/ 

 

  

 

Figure 12. Ningbo History Museum.  Source: Wikipedia Commons, "File: South Gate of Ningbo Museum.jpg" by Siyuwj is 
licensed under CC-BY-SA-3.0 

 

Figure 13. Ningbo History Museum. Source: Wikipedia Commons, "Ningbo History Museum" by Santo Chino is licensed under 
CC BY-SA 3.0 
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with the molds made of bamboo that is the vegeta-
tion cover of the region. In this way, a common lan-
guage was created between traditional and modern 
materials, and modern materials were interpreted 
with local elements. The harmony of different mate-
rials is considered by its surroundings as "a massive 
concrete fortress, a cultural foundation that stands 
against the largely scattered irregular texture of the 
new city ". Wang Shu, referring to the traditional in-
terest in natural forms and materials, as clearly exem-
plified in Chinese landscape paintings, he designed 

the building as a mountain as a representative natural 
form, supporting the Chinese people to find their lost 
and hidden culture, especially for city dwellers alien-
ated from nature (Chau 2012). 

The process of improving traditional bricks on the fa-
cade of the building and adapting to the new building 
requires special knowledge. These bricks can be used 
with Wa pan technique in the region. Wa pan tech-
nique was frequently used in traditional Chinese ar-
chitecture by local artisans as shown in Figure 14. This 

 

Figure 14. Ningbo History Museum-Wa Pan wall. Source: Wikipedia Commons, "Wa Pian Wall" by Santo Chino is licensed 
under CC BY-NC 2.0. 
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technique is the first used in the region to quickly re-
build the villages after the natural disasters that fre-
quent the area. With this technique, ceramic bricks 
and tiles were diversified with different variations and 
applied to the facades as seen in Figure 14. The tech-
nique is important to provide less costly than modern 
materials and can be applied quickly. The Wa pan 
technique has been applied to building in collabora-
tion with local artisans. With the help of this cooper-
ation, employment was provided through traditional 
productions, craftsmen and local delivery system in 
the region. Therefore, Wa pan technique and Wa pan 
walls still maintain their sustainability feature in China 
(Pheng, et al. 2016). 

The building can be considered as a reflection of the 
designer’s expressions the opposite of spectacular 
skyscrapers made of reflective glass and pale steel 
and concrete, the use of natural materials, and the 
need to integrate with its surroundings. 

Wang Shu focuses on the use of traditional building 
techniques in new building designs and engagement 
of traditional craftsmen, with reference to circular 
economy principles. In this way, Wang has attained 
local craftsmanship and revives traditional materials 
by combining them with modern. During the con-
struction process, traditional materials were sent to 
the original creators for renewal. With this project 
Wang Shu became the first Chinese architect to re-
ceive the Pritzker award in 2012. 

5.2. The Circular Pavilion 

Circular Pavilion was built in Paris, France in 2015, 
with the circular economy concept in design process. 
As the name suggests, Circular Pavilion contains 'cy-
clicity'. However, this circularity was reflected not by 
its form or function, but by the fact that the design 
process includes and conforms to circular economy 
criteria. This pavilion is a structure that emphasizes 
the depletion of natural resources and the goal of 
"Zero Metropolis Waste" and demonstrates the po-
tential for reuse in architecture by conforming to the 
context of COP 21 (2015 United Nations Conference 
on Climate Change) in Paris. 

The facade of the building consists of 180 wooden 
doors abandoned during a residential rehabilitation 
operation in the 19th district of Paris. In the interior, 
mineral wools that were collected from the unused 
part of roof insulation of a supermarket. In addition, 
the furniture in the interior was generated by collect-
ing and painting 50 wooden chairs that were not used 

in Paris. Hanging lights were brought from the area's 
public lighting warehouse. Except for the frames and 
insulation, all the work was done by the technical ser-
vices of the Paris City Municipality. 

While the wooden framework, which is the structure 
of the building, is made of unused and leftover mate-
rial on the construction site of a nursing home, the 
floor and partition walls consist of the walls taken 
from the old exhibition spaces. The outdoor terrace is 
built with wood that is used in events held in Paris at 
different times. With these features, approximately 
60% of the materials have found a second life. 

A better focus on existing resources and materials in 
building design not only reduces primary resource 
consumption, but also prevents the generation and 
build-up of waste that needs to be dealt with later. 
While the building was designed to be detachable and 
placed in the Parvis de l'Hôtel de Ville square in Paris, 
it hosted exhibitions, workshops, conferences and 
discussions. With the establishment of the building in 
the square, it is aimed to make the circular economy-
design relationship visible. The pavilion was disman-
tled at the beginning of 2016 and permanently rebuilt 
as the clubhouse of a sports association in the 14th 
district of Paris. 

The structure reduces its negative impact on the en-
vironment with its detachable construction. It was de-
veloped with support from local governments during 
the design process. In addition, it is an important ex-
ample in the intersection of the circular economy-de-
sign in terms of improving the reuse of secondary ma-
terials by establishing relationships with contempo-
rary forms and functions. 

 

6. ANALYSIS 

Within the scope of the study, a methodological 
method was developed to examine design thinking 
process for a circular economy paradigm. For this pur-
pose, Ningbo History Museum and Circular Pavilion 
were examined in detail using the comparative analy-
sis method in terms of the compliance of building life 
cycle practices with circular economy criteria. The 
building life cycle in architecture that is material-ar-
chitectural design, construction, utilization, and dem-
olition was compared with the circular economy cri-
teria (Recycle, Reuse, Reduce).   
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The selection of buildings in different geographies 
and years provides the opportunity to question the 
circular economy policies and cooperation of various 
regions and administrations. Moreover, this method 
has redefined different architectural design thinking 
framework and relationships between the construc-
tion management, supply-chain management, waste 
management. In addition to this, the method can be 
used to analyze various architectural projects or ele-
ments in terms of the circular economy.  

6.1. Analysis: Ningbo History Museum 

With the negative effects of rapid urbanization begin-
ning to be seen in China, the concept of circular econ-
omy policies and laws has gained importance in all 
sectors especially in new building production. From 
the perspective of architect Wang Shu, the adapta-
tion of the circular concept to the architectural design 
stages can be effective with the creation of a common 
language with local and modern. In the Ningbo His-
tory Museum, which is a project where this perspec-
tive is applied, local and original architectural materi-
als have been used by recycling and reusing as seen in 
Table 2. At this stage, it can be referred energy con-
sumption, CO2 emissions and costs have been signifi-
cantly reduced because of the secondary usage.  

In the architectural design phase, modern materials 
such as exposed concrete have been adapted with re-
used materials, shaped with molds in original form 
and material (bamboo). In addition, the reuse of old 
materials references the function of the history mu-
seum. However, considering that the architectural 
design phase also includes interior design, the original 
old elements used in the facade of the building were 
not reflected in the interior, and reused or recycled 
materials were not used in the interiors. With this fea-
ture, the building shows that the design approach is 
open to improvement. For interior improvement, an 
integrated delivery-supply system can be developed 
and used by advanced cloud technologies to adapt to 
the overall architectural design concept. The engage-
ment and cluster of knowledge can strengthen the re-
lationship and approaches in the early design process. 

Collaborating with local craftsmen and producers 
during the construction process, it contributed to em-
ployment, the traditional production process was also 
kept alive, and the cost was greatly reduced. At this 
stage, as Wang Shu stated, the support of local gov-
ernments has the potential to spread their positive ef-
fects to a large scale such as the development of the 
country (Miao 2021) In this respect, the project made 

Ningbo History Museum-2008-CHINA 

                         Criteria 
Process 

Recycle Reuse Reduce 

Development of 
architectural elements 

X 
(Recycling ceramic tiles, 
production of clay brick 

from rubbles) 

X 
(Reuse of ceramic tiles, 

brick directly) 

X 
(Reduce of emissions 

and wastes with second-
ary material usage) 

Architectural Design  X 
(Incorporating material 

design/repair into 
architectural design) 

X 
(Reduce of energy of 

transport by production 
with local artisans) 

Construction   X 
(Reduce of energy, cost 
and time by using local 

labour) 

Utilization  X 
(Revitalizing memory 

and identity by material 
reuse) 

 

Adaptive Reuse & 
Demolition 

   

Table 2. Analysis of Ningbo History Museum 
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a great contribution to the design with circular econ-
omy concept  

In the usage phase of the building, the original mate-
rials reused on the facade are a memory element that 
reflects the past to the locals and tourists and added 
the social dimension to the circular economy crite-
rion. 

The reuse of architectural elements concept realized 
in all life cycle stages of the Ningbo History Museum 
project is shown in Table 2. 

As a result of this subsection, the History Museum is 
a pioneer in the relationship between the circular 
economy and design in China, and examples including 

this relationship have increased since 2008, the year 
of construction. 

6.2. Analysis: The Circular Pavilion 

The Pavilion was built with circular economy criteria 
to draw attention to the issues of zero waste and cli-
mate change in line with the 2015 European Commis-
sion report and is located in an important square in 
Paris. 

In the material choice phase of the Pavilion, old and 
unused architectural elements were repaired and re-
used, and recycling method was not used because it 
was more costly. A relationship has been established 
with the reused materials and the scale, form and 

Circular Pavilion-2015-FRANCE 

                   Criteria 

Process 

Recycle Reuse Reduce 

Development of 
architectural elements 

 X 

(Reuse of wooden doors 
and framework, wools, 

floor covering and 
partition wall) 

X 

(Reduce of emissions 
and wastes with 

secondary material 
usage) 

Architectural Design  X 

(Incorporating material 
design/repair into 

architectural design) 

 

Construction  X 

(Reuse of materials that 
is detachable and 

movable) 

X 

(Reduce of emissions 
and wastes with 

detachable material 
usage; collaboration 

with local organizations) 

Utilization  X 

(Revitalizing memory 
and identity by material 

reuse) 

 

Adaptive Reuse & 
Demolition 

 X 

(Reinstallation in 
another location) 

X 

(Waste reduction with 
the detachable 

structure) 

Table 3. Analysis of Circular Pavilion 
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functions in the architectural design process. This re-
lationship has increased the emphasis of the concept 
of circularity. 

The fact that the materials reused during the con-
struction phase are removable and easy to carry, sig-
nificantly reduced energy consumption and costs. In 
addition, as the support of local governments in-
creased within the scope of circular economy reports, 
procurement and reuse of different materials in-
creased in this process. However, the project is open 
to development in terms of cooperation with local ar-
tisans and producers. 

The doors that are reused in the usage phase, espe-
cially on the exterior, refer to the memory and sense 
of identity of the users. In the interior, the reuse of 
materials is also reflected in items such as furniture 
and lighting. However, the emphasis of these ele-
ments should be increased by establishing a relation-

ship with the outdoor space. 

The building is detachable and portable, significantly 
reducing waste generation, energy consumption and 
cost. It also strongly reflects the circular economy-de-
sign relationship with its re-functioning in another lo-
cation for another purpose (Encore Heureux Archi-
tects 2015) 

All the reuse of architectural elements approaches in 
the life cycle of Circular Pavilion are examined and 
shown in Table 3. According to Table 3, the reuse ap-
proach was applied in different stage and various 
way.   

For the comparative analysis, Table 2 and Table 3 are 
merged to examine the differences as seen in Table 4. 
According to Table 4, Circular Pavilion project was 
found to be more successful than the other project, 
as the reuse of materials was adapted to the entire 
building life cycle. However, both projects were found 
valuable as they are pioneers in design approaches 

according to the circular economy. 

7. CONCLUSION 

Ningbo History Museum-2008-CHINA 

                      Criteria 
Process 

Recycle Reuse Reduce 

Development of 
architectural elements 

X X X 

Architectural Design  X X 

Construction   X 

Utilization  X  

Adaptive Reuse & 
Demolition 

   

Circular Pavilion-2015-FRANCE 

                       Criteria 
Process 

Recycle Reuse Reduce 

Development of 
architectural elements 

 X X 

Architectural Design  X  

Construction  X X 

Utilization  X  

Adaptive Reuse & 
Demolition 

 X X 

Table 4. Comparative Analysis of Circular Pavilion 
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In this study, the definition of the linear economy sys-
tem that causes the emergence of the circular econ-
omy and its effects on architecture are discussed. Af-
ter that, the circular economy approach in architec-
ture is classified and presented. Lastly, the relation-
ship of the circular economy with architecture is ex-
amined through two architectural examples in terms 
of the reuse of architectural elements in new build-
ings. Ningbo History Museum and Circular Pavilion 
have been selected in this review as it is aimed to see 
the development and parameters of the circular 
economy applications. Evaluations were made 
through literature review, architectural discourse, 
and approaches. 

As a result of the analysis and evaluations made, it has 
been observed that the circular economy criteria and 
the design idea, especially the reuse of architectural 
elements, have gained importance over the years. Ac-
cording to analyses, it is seen that the regulation and 
sanctions of the European Union Commission in the 
First Circular Economy Action Plan 2015 and recom-
mendations of international auxiliary organizations 
such as titled Towards a Circular Economy: Accelerat-
ing the Scale-Up across Global Supply Chains in 2014 
have increased the practices. This development has 
been extended by national and local governments 
and collaborations, as seen in the examples of China 
and France. However, there is a requirement to the 
development of the circular economy concept to gain 
momentum, the support and engagement of regional 
organizations and country administrations must be 
increased by integrated communication system. It 
has been observed that the approach considered as a 
pioneer in China has been processed in a distant ge-
ography such as France with the conferences and 
sanctions. Considering the design practices in France, 
it is understood that compliance with the circular 
economy criteria has developed by various perspec-
tives at the life cycle of building. However, the em-
phasis of these approaches can be spread to the 
whole of the building with recycle approach. In addi-
tion, it is important to articulate the detachability, 
mobility or flexibility dimension, which is another im-
portant parameter in terms of the circular economy, 
to the reuse approach in future building production.  

As a general result, it is seen that the circular econ-
omy needs the engagement of different disciplines. 
Especially, the interactive supply-chain management 
system for the requirement of reused and recycling 
materials, elements; waste management system to 
decide which materials and elements can be saved 

and reparable. Also, it is important that the calcula-
tion of material efficiency and its visualization must 
be connected to other disciplines such as the supply-
chain system and architectural design stage. For this 
communication, an integrated information system 
and existing BIM (Building Information System) can 
be developed as a cloud system must be supported at 
the whole of interdisciplinary works and sectors for 
the circular economy concept. Also, this data analysis 
must check with empirical methods such as decision 
trees or machine learning for maximum efficiency of 
the project. In addition to this, the architecture and 
construction stage must be included this process. Be-
fore the architectural design, the feasibility analysis 
that also supports circularity and sustainability must 
examine with the other interdisciplinary partners 
through integrated cloud systems. Also, different ad-
ministration stages should be incorporated into an in-
tegrated cloud system. It is seen that as a result of the 
review of projects and approaches, the circular econ-
omy is a circular and inclusive process not only for the 
life circle of a building or its element but also for dif-
ferent sectors and partners. The architecture and 
construction sectors have played an important and 
consolidative role in the circular economy. As a con-
sequence, the architecture and construction sectors 
can be adapted to the integrated and developed 
cloud BIM system. Also, this system should be taught 
to young architects in different design studios. 

In conclusion, there is a need for innovative solutions 
in the field of the construction and architecture in ge-
ographies other than China and France which have 
been analyzed in detail. Besides, the circular econ-
omy-design relationship and productivity perspec-
tives in these countries are a matter of curiosity. With 
this study, it is seen that before the design process of 
the architectural projects, the world-scale studies and 
approaches should be examined and integrated de-
sign should be developed with the other disciplines. 
Also, it is seen that the communication and engage-
ment of the other partners are the key element of the 
circular economy concept. In order to develop this ap-
proach, firstly, legal sanctions should be imposed on 
countries that have high energy consumption, and 
then countries should support projects through local 
governments. Furthermore, this collaboration should 
be merged the architectural design and construction 
phase of the projects by different approaches, such as 
the reuse and recycling practices in architecture 
should be spread by the circular economy concept. 
Also, the support and assessment of these projects 
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that are designed with the circular economy concept 
provide generating public awareness to the whole of 
the people. 
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