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Abstract: There is an evident relationship between climate change and the building sector through 

reciprocal environmental impacts. The circular economy is fitted into this relationship as a mitiga-

tion strategy in the building sector, thanks to its nature of life cycle perspective consideration, sup-

port for stakeholder collaboration, and the ideology of waste minimization, reduction of natural 

resource consumption, and greenhouse gas emissions. This article aims to conduct two subsequen-

tial systematic literature reviews to evaluate the status in the scientific literature about the circular 

economy as a climate change mitigation strategy in the building sector and to find the place taken 

in the scientific literature about the stakeholder’s involvement toward circularity transition in the 

abovementioned link. As a result of the methodological approach, publicly available and reliable 

publications have been identified and analyzed based on the publication year and territory. The 

results indicate an increasing scientific literature contribution about the context, but the stakeholder con-

cept is considerably taken less place; thus, it is a gap in the scientific literature. The stakeholder focal point, 

which the innovativeness of this article lays down, needs more attention in academic research, thus in 

the sector with the strengthening collaboration and mutual awareness among stakeholders. 
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1. Introduction 

Over 1000 years, climate change has always been a living fact on the Earth, and it 

refers to changes in temperature and weather patterns in the long term [1,2]. Nowadays, 

its impacts have demonstrated a dramatic increase and become more evident in the last 

decade of the 21st century. The leading causes of climate change have been associated 

with greenhouse gas emissions. However, starting with the industrial revolution, the dis-

tinct sources of them have shifted from natural sources like volcanic and seismic activities 

and fire disasters to anthropogenic human activities such as burning fossil fuels, defor-

estation, increase in livestock farming, application of nitrogenous fertilizers, and fluori-

nated gas production [3]. 

Greenhouse gas emissions due to these human-induced activities are namely: carbon 

dioxide, methane, nitrous oxide, and fluorinated gases (hydrofluorocarbons, sulfur hex-

afluoride, nitrogen trifluoride, perfluorocarbons). Their impact differs depending on their 

time in the atmosphere and their potential to trap heat. Among them, carbon dioxide pre-

sents the most significant share at around 82% [4]. Moreover, its concentration level in the 

atmosphere increased to 412 ppm in 2019, which was 280 ppm before the industrial revo-

lution period, with a rising global rate of 20 ppm per decade since 2000 [5]. As emissions 

of greenhouse gases continue to rise and be emitted into the atmosphere, climate change 

and its consequences on humans and natural systems increase. The most well-known con-

sequences on human and natural systems are the rising average global temperature (or 
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so-called global warming), rising atmospheric carbon dioxide levels, and shifting weather 

(mainly rainfall) patterns. However, these principal consequences create successive con-

sequences such as global ice sheets retreating, and consequent sea level rise, ocean acidi-

fication, floods, droughts, and heatwaves, as well as direct and indirect impacts on biodi-

versity, soil, agriculture, forestry, and human health [6–8].  

The Earth’s delicate balance between climate and life forms has been constantly 

changing due to the shifts in climate. The global average surface temperature (both air 

and sea surface) has risen 1.04 °C compared to the period before the industrial revolution 

[9]. The increased average global temperature due to global warming has been leading to 

the extreme and unpredictable weather conditions, frequency, and intensity of natural 

disasters, thus affecting human beings’ capacity to respond effectively to climate change’s 

consequences. World Meteorological Organization [WMO]’s comprehensive report [10] 

states that natural disasters associated with climate change have caused 2 million human 

life losses and 3.64 trillion US$ in economic losses. Moreover, the thermal expansion of 

the oceans due to global warming, and the melting of the land and sea ice sheets have 

caused an increase in the global mean sea level of 10.1 (±0.4) cm since 1993. About one-

third of sea level rise has been accounted for by ice mass melting from the land ice sheets, 

recorded as 151 billion tons per year for Antarctica, while 273 billion tons per year for 

Greenland since 2002 [11]. If these rates of current climate change continue, global warm-

ing could reach 1.5 °C around 2040, and the consequences will have more severe impacts 

on the Earth [5]. 

Climate change has drawn attention at the intergovernmental level as an urgent and 

potentially irreversible threat to the sustainability of lifeforms on the Earth, and numerous 

acts for climate change have been performed to mitigate the consequences of it while 

adapting human beings’ responses, behavior, and lifestyle to these consequences [12]. 

Starting with the establishment of the Intergovernmental Panel on Climate Change (IPCC) 

in 1988, there have been many milestones for international climate change combat, and 

the turning point among them has been achieved with the Paris Agreement, which the 

outcome of it was to limit global warming to well below 2 °C, preferably to 1.5 °C [1]. As 

a consequence of the Paris Agreement outcome, there has been an increasing number of 

national climate action pledges articulated by mainly developed countries, such as the 

European Union (EU), to cut greenhouse gas emissions, thus, mitigate climate change and 

adapt to climate change impacts through national-scale contributions. However, even 

though each country faces the effects of climate change on a local scale, it’s a global issue 

regarding humankind, and the current national pledges are insufficient to achieve the 

designated goals of the Paris Agreement [13]. The reason is that global greenhouse gas 

emissions need to decline by 43% by 2030 and to net zero by 2050 to keep global warming 

below 2 °C and limit it to 1.5 °C [14]. 

On the way to achieve the Paris Agreement Goals, the driving forces behind climate 

change, thus emissions of greenhouse gases, need to be comprehended in detail at their 

sources in terms of sectors so that effective solutions for climate change can be found [15]. 

According to IPCC, the primary sectoral sources of greenhouse gases are namely: energy 

sector and transport (CRF1); industrial processes and product use (CRF2); agriculture 

(CRF3); land use, land use change and forestry (LULUCF) (CRF4); waste management 

(CRF5). The energy sector contributes almost 35% of the global and European direct green-

house gas emissions, of which nearly 25% are the indirect emissions by electricity and heat 

generation in the energy sector [16]. Almost half of these indirect emissions are accounted 

to the building sector, whose global total share (direct and indirect emissions) climbs from 

6% to 16% with the attribution of indirect emissions [13]. From both global and local per-

spectives, in other words, in the world and the EU, the building sector holds a significant 

share of indirect emissions due to heat and electricity production in energy-related emis-

sions, which increases the building sector’s total share to a considerably high amount. As 

a result, scientific and non-scientific interests have been addressed in the building sector’s 
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mitigation potential and potential to play a significant role in decarbonizing global and 

regional energy systems and meeting Paris Agreement Goals [17,18].  

Many non-scientific research [5,13,14] addresses the building sector for climate 

change adaptation and mitigation. Still, this review article attempts to find the scientific 

literature’s response to the path the non-scientific literature takes. The article aims to an-

swer the following research questions: (1) How the building sector is addressed for cli-

mate change in the current scientific literature after the developments in the non-scientific 

one? (2) How the scientific literature proposes the circular economy as a strategy for cli-

mate change mitigation? and (3) What is the importance given by the scientific literature 

about the stakeholder’s involvement toward the circular economy transition in the link 

between climate change and the building sector? This review article contributes two im-

portant issues’ status development to the current scientific literature: the intersection of 

the circular economy, climate change, and the building sector, and the stakeholder’s in-

volvement in this intersectionality relationship. Therefore, after giving the concept, 

causes, and consequences of climate change, and its relationship with the building sector 

(Introduction), this article discusses the circular economy transition in the link between 

climate change and the building sector (The State of The Art). Followingly this article ex-

plains its methodological approach as a systematic literature review (Materials and Meth-

ods) and presents its results, discusses them (Results and Discussion), and finally, the ar-

ticle concludes its statement (Conclusions). 

2. Literature Review  

The building sector is classified under the construction sector, a part of the built en-

vironment. It is divided into two major processes: construction and operation, which is 

further divided depending on the operational types as residential and non-residential 

[19]. Starting with the industrial revolution, the building sector has been continuously 

growing and causing a significant increase in direct and indirect impact on the environ-

ment with mainly greenhouse gases emissions, which are divided into process-related 

emissions (direct emissions) and energy or operation-related emissions (indirect emis-

sions), natural resource consumption and waste generation. Therefore, this sector is con-

sidered one of the significant contributors to climate change [20]. 

The building sector’s energy demand and total global emissions have been increasing 

mainly due to energy-related emissions, while process-related emissions have shown lim-

ited growth [21,22]. From 1990 to 2019, the building sector’s associated total emissions 

reached the peak level of 12 GtCO2-eq., which was attributed to 38% of global total CO2 

emissions, whereas the associated final energy demand was 35% of the global energy de-

mand [23]. After 2019, the trend in associated energy demand and CO2 emissions have 

attributed respectively to 36% of global energy demand by decreasing 1% and 37% of 

global total CO2 emissions by reducing almost 10% to a year before due to the COVID-19 

pandemic situation [24]. However, in 2021, as expected, the reduction in energy demand 

and energy-related CO2 emissions from the building sector have increased by 4% and 5%, 

respectively, from 2020 [24,25]. 

Considering the building sector’s contribution to the past and current trends in global 

energy demand and global total greenhouse gas emissions, this sector has been considered 

a critical action toward climate change mitigation for the decarbonization of global and 

regional energy systems and meeting Paris Agreement Goals [14,26,27]. To decarbonize 

the building sector to achieve the Paris Agreement Goals, the targets of net-zero carbon 

for all new buildings by 2030 and the global building sector by 2050 should be satisfied 

[24,28,29]. With these targets, building process-related emissions (direct emissions) need 

to be decreased by 50%, and building energy-related emissions (indirect emissions) need 

to be declined by 60% by 2030 [30]. In other words, the building sector’s total emissions 

should decrease by around 6% annually from 2020 to 2030 [23]. However, the Global 

ABC’s Buildings Climate Tacker (BCT) system demonstrates that this sector’s decarboni-

zation is not on track to achieve the Paris Agreement Goals for 2030 and 2050 [24,25].  
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To ensure that national and global scale actions and policies towards decarbonization 

of the building sector to combat climate change, some of the authors from the current 

literature suggest that energy and climate change impacts of buildings should be under-

stood in detail by identifying the environmental impacts through the life cycle perspective 

considering all the inputs and outputs due to each life cycle stage [31–34]. However, the 

approach to categorizing the environmental impacts related to the building life cycle is 

not single, and it changes from author to author in the literature. As an example, [35] clas-

sifies the environmental impacts of building activities: waste production, mud, dust, soil, 

and water contamination and damage to public drainage systems, destruction of plants, 

visual impact, noise, traffic increase, and parking space shortage and damage to public 

space, while [36] consider construction impacts under eight categories namely: soil and 

ground contamination, underground water contamination, construction, and demolition 

waste, noise and vibration, dust, hazardous emissions, and odors, wildlife and natural 

features impacts and archaeology impacts. Therefore, per the authors [31–34], this article 

considers four major environmental impacts associated with the building sector: natural 

resource consumption and depletion, waste production, environmental pollution, and cli-

mate change and global warming.  

The building sector is a massive consumer of natural raw materials due to the extrac-

tion and manufacturing of non-renewable resources into building materials or compo-

nents while consuming other resources such as water, electricity, or fuel. These processes 

eventually lead to natural resource scarcity and depletion. This sector is responsible for a 

large resource consumption of about 50% of all material extracted in the EU, and 20–50% 

of the consumption of natural resources in the world, particularly 50% of raw materials 

and products, 71% of electricity, and 16% of the water used [37,38]. The waste production 

over the life cycle of a building is contributed indirectly through the use of materials that 

have required the extraction of raw materials and manufacturing processes of them, while 

directly through the processes that construction materials undergo, the construction pro-

cess itself, the use and maintenance of the constructed structure, and the demolition of the 

structure. Therefore, waste production in the building sector is accounted for more than 

35% of the total EU waste [39], around 70% in the United States, 50% of the global solid 

waste, and 30–40% of the total waste in the world [40]. Environmental pollution is one of 

the major environmental impacts of the building sector affecting either local or global 

land, air, or water due to emitted pollutants from non-renewable energy production and 

consumption; raw material extraction, processing of raw materials; industrial processes; 

leaching toxic contaminants from waste disposed of in landfills, sewerage treatment 

plants and other waste disposal site [41]. Moreover, the building sector activities contrib-

ute a significant share in human-induced activities resulting in global warming and cli-

mate change due to the emissions of principally high amounts of greenhouse gases and 

pollutants in the life cycle. Considering the life cycle phases of a standard building, the 

main contributors to climate change, based on the life cycle assessment (LCA) metrics in 

terms of Global Warming Potential (GWP), come from the use phase for over 50% due to 

the high share on fossil fuel and electricity based energy consumption and energy-related 

greenhouse gases emissions, and followingly about 20–30% to climate change in the pro-

duction phase, 5–10% for the construction phase, 8–10% for the end-of-life phase [42].  

Therefore, climate change and its environmental impacts, such as shifts in tempera-

ture and natural events, affect the common style in the process and operation of buildings 

over the life cycle, whereas building’s life cycle’s common process and operation style, 

thus the environmental impacts, such as resource consumption, waste production, and 

greenhouse gas emissions, affect climate change by contributing it significantly. In other 

words, a strong and complex relationship exists between climate change and the building 

sector through reciprocal environmental impacts. In both ways of the relationship, the 

stakeholders must effectively play their role in their involved life cycle phases, from the 

production to the end-of-life phase [5,13,25,43]. The reason why is that the stakeholders 

have a significant role in the decision-making process for the design, construction, and 
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operation of buildings, such as adaptation of the building sector to climate change (adap-

tation to shifted temperatures and natural events due to climate change), and the reduc-

tion of energy consumption and greenhouse gas emissions in building’s life cycle phases 

for the decarbonization of the building sector, thus mitigation of climate change [13,25]. 

In other words, while buildings are aimed to be adapted to climate change’s environmen-

tal impacts through adaptation measures, and climate change is aimed to be mitigated by 

the reduction in the building sector’s environmental impacts through mitigation 

measures, the stakeholders play a significant role in this relationship (Figure 1).  

 

Figure 1. The relationship between climate change, and the building sector through environmental 

impacts, and the involvement of stakeholders in this relationship (Elaborated by the authors). 

In the abovementioned relationship, there is a transition towards renewable energy 

and energy efficiency. However, a fundamental transformation in how goods are made 

and used is needed to meet climate change targets [44]. The reason is that the decarboni-

zation of the energy systems is responsible for 55% of global greenhouse gas emissions. 

Still, the remaining 45% are directly linked to goods production and land management 

[45]. As a fundamental change in the global economy and its operating system in the link 

between climate change and the building sector, the circular economy has been embraced 

as a mitigation strategy against the problems of climate change in the building sector [46]. 

The reason why is that the circular economy’s nature which is supported by the life cycle 

perspective and involvement of stakeholders towards decarbonization of the building sec-

tor to combat climate change, as well as its way of goods are made and used for both raw 

resource inputs and waste disposal which are the two highly carbon-intensive activities 

are closely linked with global warming [47–49]. Thanks to its approach powered by re-

newable energy to transform the way products are designed and used, the circular econ-

omy helps to achieve cuts in greenhouse gas emissions via three main principles; (1) elim-

ination of waste and pollution to decline greenhouse gas emissions across value chains; 

(2) circulation of products and materials to retain embodied energy; (3) regeneration of 

nature to sequester carbon in the products, material, and soil [45]. The report states that 

the current global challenge of climate change can be tackled with a systematic transfor-

mation towards the circular economy and its abovementioned three principles and their 

strategies (Table 1). In other words, thanks to the circular economy perspective integrated 

into the building sector, as waste generation and resource consumption are reduced, 

greenhouse gas emissions consequently decline as a significant contribution to mitigating 
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climate change (Figure 2). Adapting the circular economy can bring opportunities to 

tackle climate change by completing the rest of the way beyond the local and national 

climate pledges and policies, which currently deliver 15% of the way [50]. However, the 

report states that the current transition has only been completed globally by 8.6% resulting 

in a massive gap to be completed. 

Table 1. Circular economy principles and strategies for climate change mitigation ([45] adopted by 

the authors). 

Circular Economy Principle Strategy  Goal 

Elimination of waste and pollu-

tion to decline greenhouse gas 

emissions across value chains 

Designing for 

circularity 

Targeting the design phase for the integration of circular economy 

strategies like the design for disassembly, modularity, repairability, 

flexibility, etc., so that circulation of products, components, and mate-

rials are ensured. 

Eliminating 

waste 

Declining the amount of material lost and waste generation during 

production thanks to design out waste. 

Substituting 

materials 
Promoting circular materials instead of new production. 

Circulation of products and ma-

terials to retain embodied en-

ergy 

Reusing of 

products and 

components 

Conserving products and components embodied energy and other 

valuable resources by keeping them in use to reduce the GHG emis-

sions associated with new production and end-of-life treatment. 

Recycling of 

materials 

Avoiding new virgin material production and end-of-life treatment by 

recirculation of materials while reducing greenhouse gas emissions 

Regeneration of nature to se-

quester carbon in the products, 

material, and soil 

Regenerative 

production 

Managing agroecosystems that provide food and materials in ways 

that create positive outcomes for nature 

 

Figure 2. Circular economy introduction in the relationship between climate change, and the build-

ing sector through environmental impacts, and the involvement of stakeholders in this relationship 

(Elaborated by the authors).  

Regarding the transition towards the circular economy, the building sector has been 

highlighted as a key area [51,52] that should act in one of the major roles in the circular 
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economy transition [53,54], referring to it as one of the major responsible for climate 

change, due to the pressure created on the environment such as high energy consumption 

rate, solid waste generation, greenhouse gases emissions, and resource depletion. The im-

portance of the building sector in the transition towards the circular economy comes not 

only from its contribution to the global economy [39,55] but also from its responsibility 

for the consumption of around 40% of the world’s raw materials, which to be used in 

building’s life cycle which is attributed to 41% of the global energy demand and is associ-

ated with 30% of global greenhouse gas emissions [23], and at the EU, its share of 38% of 

the total waste generation, 40% of the carbon dioxide emissions and 50% of all-natural 

resource’s consumption [24]. 

Thanks to the abovementioned reasons, the circular economy has been gradually em-

braced in the building sector with two main sustainability targets: the reduction of envi-

ronmental impacts and overall cost [56]. These targets are addressed in circular economy 

practice’s different life cycle phases with the involvement of various stakeholders [57]. 

Currently, the circular economy practices in the building sector have three main focal 

point arguments; waste management and valorization [58,59]; reversible building design 

concept [60,61]; green deal within the building sector value chain, and business and stake-

holder networks [62,63]. However, the current approach to the circular economy in the 

building sector still faces barriers blocking the proper conditions from stakeholders to in-

tegrate the circular economy in the building sector [64,65]. The barriers emerge from six 

main groups, namely: environmental, economic, social, organizational, technical, and reg-

ulatory barriers. Environmental barriers concern human health safety and risk due to the 

secondary use of building materials or system’s possible toxic and contaminated content 

[66]. Economic barriers emerge from the high initial cost of investment and equipment, 

the lack of market and financial support from the government, and the high cost of sec-

ondary materials with respect to raw materials [56]. Social barriers are attributed to soci-

ety; thus, they are related to the status quo and the lack of knowledge, trust, and interest 

in the circular economy [67]. The technical and technological issues of the secondary ma-

terials, such as low quality and poor reliability, as well as the lack of available data, are 

referred to as technical barriers [68]. The political barriers include the lack of standardiza-

tion and legalization, such as standards, guidelines, recertification, and legal warranties 

[69]. Finally, organizational barriers are due to the complex and high-fragmented charac-

teristics of the building sector in which different stakeholders work temporarily with only 

time, cost, and quality focused issues, rather than both short and long-term vision sup-

ported with strong and effective communication, collaboration for environmental impacts 

created due to the building process within the life cycle of a building and beyond [70,71]. 

Therefore, the circular economy implementation in the building sector for climate change 

mitigation should be ensured well with the reinforced collaboration and communication 

between the stakeholders within the life cycle of a building, from the design stage, through 

production, until the end of the life of a building [64,65]. 

Therefore, departing from the ideology of the circular economy implementation as a 

climate change mitigation strategy in the building sector, this article is oriented to evaluate 

the status development in the scientific literature regarding the circular economy transi-

tion in the link between climate change and the building sector and to find the place taken 

in the scientific literature about the stakeholder’s involvement in the interconnected life 

cycle phases of buildings towards circularity in the abovementioned link. With this aim, 

the article conducts two sequential systematic literature reviews about the desired context.  

3. Materials and Methods 

The systematic literature reviews have been conducted on the Scopus database in 

which the review articles have addressed similar arguments related to the circular econ-

omy implementation in the built environment [46,72]. The flowchart (Figure 3) illustrates 

the various phases conducted in the two sequential systematic literature reviews. For both 

systematic literature reviews, only open-access scientific publications, which mean 
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documents, posters, manuscripts, abstracts, or the like, of a scientific or medical nature, 

were considered. The open access restriction aimed to reach the completely available 

sources to the scientific community. Moreover, publications only in English were consid-

ered, and reference year limitation has not been introduced to determine when these de-

sired sequential research arguments took their place in the scientific literature. For the first 

literature review, the methodological approach utilized the following search string: “cir-

cular economy” AND “climate change” AND “building sector.” This methodological ap-

proach did not consider other keywords related to the circular economy (such as reuse, 

recycling, closed loop, industrial symbiosis, etc.) that relevant literature review articles 

[73–75] took place. The aim was to reach the publications that directly analyze the inter-

section between the abovementioned three keywords and to limit the literature review 

explicitly to the context of the ongoing and emerging research argument. For the second 

literature review, the methodological approach has utilized the following search string: “cir-

cular economy” AND “climate change” AND “building sector” AND “stakeholder.” In other 

words, the previous search string has been narrowed down with the “stakeholder” keyword 

to further limit the research into the stakeholder’s involvement in the context of the research 

argument.  

 

Figure 3. Flowchart of the methodological approach (Elaborated by the authors). 

4. Results and Discussion 

As a result of the first systematic literature review using the search string, 19 open 

access publications, of which 11 scientific articles, 4 book series, and 4 conference proceed-

ings written in English, have been identified. 2 conference proceedings were not consid-

ered in the screening due to the lack of information regarding the author in the Scopus 

database. A total of 17 publications, as 11 scientific articles, 4 book series, and 2 conference 

proceedings, have been screened and included in the literature review. These publications 
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were spread within a publication year reference range between 2013 to 2023 (Figure 4) 

and within a territory range from the EU countries to developing countries such as Thai-

land and Argentina (Figure 5). However, as a result of the second systematic literature 

review, only 1 publication [76], which was published in Finland in 2019, and already re-

sulted among the 17 open-access publications of the first systematic literature review, has 

been identified, screened, and finally included in the literature review. 

 

Figure 4. Scientific publication distribution per year (Elaborated by the authors). 

 

Figure 5. Scientific publication distribution per country (Elaborated by the authors). 

All 17 scientific publications focus on the argument of the circular economy strategies 

for climate change mitigation in the building sector [77]; at the city level [78–80]; at the 

building level [76,81–87]; and at the material level [88–92]. All of them focus on the life 

cycle perspective to analyze the impacts of the building life cycle phases, but only [76] 

highlights the stakeholder’s involvement in the life cycle phases. 

The detailed content of these publications is as in the following. [77] analyze the con-

cept of circular economy as a mitigation strategy within a sectoral analysis between in-

dustry, waste, energy, buildings, transport, and agriculture sectors by using a systematic 

literature review. [79] discuss the Chinese context between urbanization, climate change, 

interactions between infrastructure sectors, and the transformation of the building indus-

try, and how policies implemented in the building sector orient the context. Similarly, 

from a policy point of view, [78] analyze the status quo and the policy developments in 

the building sector regarding greenhouse gas emissions and energy demand, climate 
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impacts, and vulnerability, and design a model of resource use for material and water 

flow in Wuxi-the Chinese pilot city. Besides that, a policy perspective regarding the tax 

measures is discussed by [80] through a model construction evaluation of a large building 

sample for evaluating synthesis of the energy-environmental retrofit interventions in the 

historic building fabrics enhancement referring to general house-city-landscape system 

reform. Regarding the modeling of resource databases, [89] discuss the concept of con-

struction and demolition waste with the integration of circular economy towards climate 

change mitigation on the Spanish and Mexican scale to broaden the construction material 

database and to add environmental indicators for “weighted transfer of measurement” 

current model, while [86] model a building material database for residential buildings to 

tackle global annual construction material demand scenarios and to estimate the availa-

bility of waste materials after building demolition towards 2050. Regarding the circular 

economy strategies for climate change mitigation on the building scale, [84] presents a 

narrative review of the net carbon zero buildings (NZCB), their definition, drivers, and 

barriers in the application to reach the target of zero operational and zero embodied car-

bon emissions, whereas [85] explains the current barriers of eco-design implementation in 

the building sector and how environmental issues in the design process by presenting a 

systematic literature review. [82] discuss the effective circular strategies to be applied for 

the target of net-zero carbon in the building sector by analyzing the reuse of an abandoned 

building in Milan as a case study by utilizing BIM and LCA, while [83] identify upstream 

and downstream strategies embraced in the architecture using several designated case-

study buildings. [81] focus on urban mining as a circular economy strategy for climate 

change mitigation by assessing the concrete recycling scenario from the dismantling of 

the town hall building of the city of Korbach (Germany) to reusing again in the rebuilding 

process, and compares with the conventional concrete. At the same time, [76] discuss the 

importance of circular economy for Finland’s climate change mitigation strategy in the 

building sector, highlighting the effective collaboration between building sector stake-

holders toward the Finnish building sector’s targets. Regarding the circular economy 

strategies for climate change mitigation on the material scale, [91] analyze the use of bio-

based materials and circular building to close material cycles together with the material-

related impact from 2018 to 2050 in the Netherlands, while [90] focus on the use of the 

different bio-based building products in France, and their possible volumes and waste 

deposits by 2050. [92] discusses the recovery of cannabis residual’s application in the 

green building sector as a climate change mitigation strategy. On the other hand, some of 

the authors focus on conventional building materials such as [88], which discuss the po-

tential benefit of wood reuse in terms of the environmental impact compared to traditional 

techniques by applying the statement to a case study building in Graz, Austria, whereas 

[87] discuss the circular economy strategy’s effect on cement production and the associ-

ated emissions by using a bottom-up material flow modeling approach. 

As can be observed from Figure 4, the scientific publication regarding the context 

starts in 2013, which coincides with the illustration of the circular economy concept as an 

industrial system that is regenerative by design, and as a business opportunity for eco-

nomic and environmental opportunity by the Ellen MacArthur Foundation [44]. Follow-

ingly, the number of publications increases from 2013 to 2020, which meets the timeline 

of the European Union (EU)’s policy endorsements of the circular economy as an eco-

nomic and policy strategy for the Sustainable Development Goals, the Paris Climate 

Agreement Goals, the ambitions of the European Green Deal and achieve carbon neutral-

ity in Europe by 2050, and the designation of building sector as a key area for circularity 

transition [50,51,93]. Finally, the graph reaches its peak point in 2022, which coincides 

with the presentation of the circular economy as an opportunity to reduce greenhouse gas 

emissions by preserving the embodied energy of products and materials and increasing 

carbon sequestration through the regeneration of natural systems, thus as a major player 

by being a mitigation strategy to help tackle the climate crisis [45]. As the number of 
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scientific publications about the context increases from 2013 to 2022, the number is ex-

pected to increase also in 2023 through the end of the year.  

As can be observed from Figure 5, the scientific publication distribution is mainly in 

developed countries like China, Canada, the EU countries such as Italy, Germany, Den-

mark, France, and the Netherlands. There is increasing scientific research for decarboniz-

ing the building sector through the circular economy in these developed countries, as the 

non-scientific research, such as policy frameworks and legislations at the governmental 

level, pushes and finances research in those countries [13,25]. Regarding the EU countries, 

throughout the past ten years in the EU, two circular economy policy frameworks and, 

consequently, a series of laws and regulations have been introduced to carry out the cir-

cular economy principles and strategies [50,51]. However, their articulation may demon-

strate differences in each EU member states in which the EU policies and legislations are 

transposed and formed the base of national legislations and policies, thus the national 

circular economy policy frameworks. Besides that, even though the origins of the circular 

economy started in Europe, the circular economy-oriented policymaking could be traced 

back to China, where the non-scientific developments also oriented the scientific ones with 

them [94]. However, it can be seen in the figure that thanks to international awareness and 

the Paris Agreement and Sustainability Development Goals, developing countries such as 

Thailand, Mexico, and Argentina have started to work with research, effort, and dedica-

tion.  

From 2013 to 2023, there is an increasing scientific interest in the literature in various 

countries, as the non-scientific interest in policy frameworks highlights the transition to-

wards the circular economy and its potential as a climate mitigation strategy in the build-

ing sector. However, even though the importance of building sectors stakeholders is em-

phasized in the non-scientific literature, there is still much more effort and research 

needed in the context of the stakeholder collaboration and engagement in the life cycle 

phases toward the decarbonization of the building sector with the help of the circular 

economy to combat climate change. With the help of both scientific and non-scientific lit-

erature’s collaboration, the current fragmented approach of the building sector, which 

does not enable stakeholders to communicate and collaborate toward the major aim of the 

decarbonization of this sector, can be changed with the help of the circular economy. 

Therefore, the stakeholder focal point on achieving the primary objective needs more at-

tention in academic research, thus in the sector with the strengthening collaboration and 

mutual awareness among stakeholders who possess the environmental impacts created 

due to their activities along the life cycle phases.  

5. Conclusions 

Climate change has been affecting the sustainability of human well-being and biodi-

versity on the Earth through its environmental impacts, thus the common style in the pro-

cess and operation of buildings in the life cycle. While building’s life cycle’s common pro-

cess and operation style, hence the environmental impacts generated in the life cycle of a 

building, affect climate change due to its significant greenhouse gas emissions, natural 

resource (energy, water, and land) consumption, and waste generation. In both ways of 

this relationship, the stakeholders play an important role in the life cycle phases. There-

fore, the circular economy is fitted into this complex relationship as a mitigation strategy 

in the building sector, thanks to its nature of life cycle perspective consideration, support 

for stakeholder collaboration and involvement, and the ideology of waste minimization, 

reduction of natural resource consumption, and thus greenhouse gas emissions.  

This article conducts two sequential systematic literature reviews to evaluate the sta-

tus in the scientific literature about the circular economy as a climate change mitigation 

strategy in the building sector and, specifically, the importance given by the scientific lit-

erature about the stakeholder’s involvement in the interconnected life cycle phases of 

buildings. With these aims, the article has utilized a literature review methodology based 

on Scopus. As a result of the systematic literature reviews using the specific search strings, 
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17 open-access publications, 11 scientific articles, 4 book series, and 2 conference proceed-

ings written in English were obtained for the first literature review. At the same time, the 

second literature review has resulted in only one publication which has also been obtained 

among the first literature review results. The publicly available and reliable publications 

are within a time reference range between 2013 to 2023 and within a territory-based dis-

tribution. The results indicate an increasing scientific literature contribution to the context. 

Still, the stakeholder concept is considerably less in the scientific literature and is a gap in 

the context that needs to be addressed and researched more.  

The relationship between climate change and buildings in the interconnected life cy-

cle phases should be approached as a whole-life system and systems-thinking approach 

instead of the current fragmented approach which prevents the collective action from de-

carbonizing the building sector, with the engagement of stakeholders to increase the sup-

port and chance of successful implementation of mitigation measures. The development 

of mitigation policies and broader sustainable development discussed and agreed upon 

with stakeholders will have a higher possibility of success. These targets and strategies 

towards zero-emission, efficient and resilient buildings, thus decarbonization, can be 

achieved with the engagement of stakeholders, which are aware of the environmental im-

pact of their decisions across the life cycle of a building.  

This article provides the scientific development achieved regarding the circular econ-

omy as a climate change mitigation strategy in the building sector and the importance of 

the building sector stakeholders between them. The focal point of the stakeholder concept 

brings the innovativeness of this article. However, for further research, the methodological 

approach can be developed to cover a broader range by including the other related keywords 

and other academic databases, which these issues are the limitations of this article.  

Author Contributions: Conceptualization, methodology, writing—original draft preparation, 

F.E.K.; writing—review and editing, A.M.S. All authors have read and agreed to the published ver-

sion of the manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: Not applicable.  

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Abbass, K.; Qasim, M. Z.; Song, H.; Murshed, M.; Mahmood, H.; Younis, I. A review of the global climate change impacts, adaptation, 

and sustainable mitigation measures. Environ. Sci. Pollut. Res. 2022, 29, 42539–42559. https://doi.org/10.1007/s11356-022-19718-6. 

2. Shivanna, K.R. Climate change and its impact on Biodiversity and Human Welfare. Proc. Indian Natl. Sci. Acad. 2022, 88, 160–

171. https://doi.org/10.1007/s43538-022-00073-6. 

3. Huang, W.; Gao, Q.-X.; Cao, G.-liang, Ma, Z.-Y.; Zhang, W.-D.; Chao, Q.-C. Effect of urban symbiosis development in China on 

GHG emissions reduction. Adv. Clim. Change Res. 2016, 7, 247–252. https://doi.org/10.1016/j.accre.2016.12.003. 

4. European Environment Agency [EEA]. The European Environment–State and Outlook 2020: Knowledge for Transition to a Sustain-

able Europe. 2020. Available online: https://www.eea.europa.eu/soer/publications/soer-2020 (accessed on 20 March 2023). 

5. International Panel on Climate Change [IPCC]. Global Warming of 1.5°C. An IPCC Special Report on the Impacts of Global Warming 

of 1.5°C Above Pre-Industrial Levels and Related Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global 

Response to the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate Poverty; Masson-Delmotte, V., Zhai, P., 

Pörtner, H.-O., Roberts, D., Skea, J., Shukla, P.R., Pirani, A., Moufouma-Okia, W., Péan, C., Pidcock, R., et al., Eds.; Cambridge 

University Press: Cambridge, UK; New York, NY, USA, 2018; 616p. https://doi.org/10.1017/9781009157940. 

6. Lipczynska-Kochany, E. Effect of climate change on humic substances and associated impacts on the quality of surface water 

and groundwater: A Review. Sci. Total Environ. 2018, 640–641, 1548–1565. https://doi.org/10.1016/j.scitotenv.2018.05.376. 

7. Murshed, M.; Dao, N. T. Revisiting the CO2 emission induced EKC hypothesis in South Asia: The role of Export Quality Im-

provement. GeoJournal 2020, 87, 535–563. https://doi.org/10.1007/s10708-020-10270-9. 

8. Michel, D.; Eriksson, M.; Klimes, M. Climate change and (in)security in Transboundary River basins. In Handbook of Security and 

the Environment; Edward Elgar Publishing: Cheltenham, UK, 2021; pp. 62–75. https://doi.org/10.4337/9781789900668.00012. 



Sustainability 2023, 15, 7554 13 of 16 
 

9. National Oceanic and Atmospheric Administration [NOAA]-National Centers for Environmental Information. State of the Climate: 

Global Climate Report for 2021. 2021. Available online: https://www.ncdc.noaa.gov/sotc/global/202113 (accessed on 20 March 2023). 

10. World Meteorological Organisation. Atlas of Mortality and Economic Losses from Weather, Climate and Water Extremes (1970–

2019) (WMO-No. 1267). 2021. Available online: https://library.wmo.int/index.php?lvl=notice_dis-

play&amp;id=21930#.Y4SwlHbMLIV (accessed on 20 March 2023). 

11. National Aeronautics and Space Administration [NASA] (n.d.). Sea Level. NASA. Available online: https://climate.nasa.gov/vi-

tal-signs/sea-level/ (accessed on 20 March 2023). 

12. Jahanzad, E.; Holtz, B. A.; Zuber, C. A.; Doll, D.; Brewer, K. M.; Hogan, S.; Gaudin, A.C. Orchard recycling improves climate 

change adaptation and mitigation potential of Almond Production Systems. PLOS ONE 2020, 15, e0229588. 

https://doi.org/10.1371/journal.pone.0229588. 

13. International Panel on Climate Change [IPCC]. Climate Change 2022: Impacts, Adaptation, and Vulnerability. Contribution of Working 

Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change; Pörtner, H.-O., Roberts, D.C., Tignor, M., 

Poloczanska, E.S., Mintenbeck, K., Alegría, A., Craig, M., Langsdorf, S., Löschke, S., Möller, V., Okem, A., Rama, B., Eds.; Cam-

bridge University Press: Cambridge, UK; New York, NY, USA, 2022; 3056p; https://doi.org/10.1017/9781009325844. 

14. United Nations [UN]. The Sustainable Development Goals Report. 2022. Available online: https://www.un.org/sustainablede-

velopment/progress-report/ (accessed on 20 March 2023). 

15. Ritchie, H.; Roser, M.; Rosado P. CO₂ and Greenhouse Gas Emissions. 2020. Available online: https://ourworldindata.org/co2-

and-other-greenhouse-gas-emissions (accessed on 20 March 2023). 

16. European Commission [Eurostat]. Annual Activity Report. 2020. Available online: https://commission.europa.eu/sys-

tem/files/2021-06/annual-activity-report-2020-eurostat_en.pdf (accessed on 20 March 2023). 

17. International Energy Agency [IEA]. World Energy Outlook 2019. Updated MEPS–Central Air Conditioners and Heat Pumps–

Policies. International Energy Agency: Paris, France. Available online: https://www.iea.org/policies/11456-updated-meps-cen-

tral-air-conditioners-and-heat-pumpss://www.iea.org/reports/world-energy-outlook-2019 (accessed on 20 March 2023). 

18. International Energy Agency [IEA]. World Energy Outlook 2022. 2022. Available online: https://iea.blob.core.windows.net/as-

sets/830fe099-5530-48f2-a7c1-11f35d510983/WorldEnergyOutlook2022.pdf (accessed on 20 March 2023). 

19. Feige, A.; Wallbaum, H.; Krank, S. Harnessing stakeholder motivation: Towards a Swiss sustainable building sector. Build. Res. 

Inf. 2011, 39, 504–517. https://doi.org/10.1080/09613218.2011.589788. 

20. Singh, P. Buildings and Climate Change. J. Energy Environ. Carbon Credit. 2012, 61–67. 

21. Global Alliance for Buildings and Construction [GlobalABC]; International Energy Agency [IEA]; United Nations Environment 

Program [UNEP]. Global Status Report for Buildings and Construction; IEA: Paris, France, 2019. 

22. Global Alliance for Buildings and Construction [GlobalABC]; International Energy Agency [IEA]; United Nations Environment 

Program [UNEP]. GlobalABC Roadmap for Buildings and Construction 2020–2050; IEA: Paris, France, 2020. 

23. United Nations Environment Program [UNEP]. 2020 Global Status Report for Buildings and Construction: Towards a Zero-emissions, 

Efficient and Resilient Buildings and Construction Sector; United Nations Environment Program: Nairobi, Kenya, 2020. 

24. United Nations Environment Program [UNEP]. 2021 Global Status Report for Buildings and Construction: Towards a Zero-emission, 

Efficient and Resilient Buildings and Construction Sector; United Nations Environment Program: Nairobi, Kenya, 2021. 

25. United Nations Environment Program [UNEP]. 2022 Global Status Report for Buildings and Construction: Towards a Zero-emission, 

Efficient and Resilient Buildings and Construction Sector; United Nations Environment Program: Nairobi, Kenya, 2022. 

26. United Nations Environment Program [UNEP]. 2009 Annual Report. 2009. Available online: https://www.unep.org/re-

sources/annual-report/unep-2009-annual-report (accessed on 20 March 2023). 

27. United Nations [United Nations Office for Disaster Risk Reduction]. Sendai Framework for Disaster Risk Reduction 2015–2030. 

2015. Available online: https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030 (accessed on 

20 March 2023). 

28. United Nations Framework Convention on Climate Change [UNFCCC]. Nationally Determined Contributions under the Paris 

Agreement. Synthesis Report by the Secretariat. Bonn: United Nations Framework Convention on Climate Change. 2021. Avail-

able online: https://unfccc.int/documents/306848 (accessed on 20 March 2023). 

29. Marrakech Partnership for Global Climate Action. Human Settlements-Climate Action Pathway. 2021. Available online: 

https://unfccc.int/sites/default/files/resource/HS_Vision%-26Summary_2.1_0.pdf (accessed on 20 March 2023). 

30. International Energy Agency [IEA]. Updated MEPS–Central Air Conditioners and Heat Pumps–Policies. Paris: International 

Energy Agency. 2020. Available online: https://www.iea.org/policies/11456-updated-meps-central-air-conditioners-and-heat-

pumps (accessed on 20 March 2023). 

31. Dodoo, A.; Gustavsson, L.; Sathre, R. Lifecycle carbon implications of conventional and low-energy multi-story timber building 

systems. Energy Build. 2014, 82, 194–210. 

32. Dodoo, A.; Gustavsson, L.; Sathre, R. Lifecycle primary energy analysis of low-energy timber building systems for multi-story 

residential buildings. Energy Build. 2014, 81, 84–97. 

33. Gustavsson L.; Sathre R.; Dodoo A. Climate Change Effects over the Lifecycle of a Building-Report on Methodological Issues in 

Determining the climate change effects over the Life Cycle of a Building: Final Report for Boverket. 2015. Available online: 

http://urn.kb.se/resolve?urn=urn:nbn:se:lnu:diva-46701 (accessed on 20 March 2023). 

34. Li, L. Integrating climate change impact in new building design process: A review of Building Life Cycle Carbon Emission 

Assessment Methodologies. Clean. Eng. Technol. 2021, 5, 100286. https://doi.org/10.1016/j.clet.2021.100286 



Sustainability 2023, 15, 7554 14 of 16 
 

35. Cardoso Teixeira, J.M. Construction Site Environmental Impact in Civil Engineering Education. Eur. J. Eng. Educ. 2005, 30, 51–

58. https://doi.org/10.1080/03043790512331313831. 

36. Shen, L.Y.; Lu, W.S.; Yao, H.; Wu, D.H. A computer-based scoring method for measuring the environmental performance of 

construction activities. Autom. Constr. 2005, 14, 297–309. 

37. Bertil, L.; Praene, J.P.; Sora, F.; Rakotoson, V. Environmental impact of the construction sector on life cycle: evidence of the 

insularity effect. In Proceedings of the International Conference on Energy, Environment and Climate Change (ICEECC2019), 

Réduit, Mauritius, 2–4 July 2019; p. hal-02015685. 

38. Vasilca, I.-S.; Nen, M.; Chivu, O.; Radu, V.; Simion, C.-P.; Marinescu, N. The management of environmental resources in the 

construction sector: An empirical model. Energies 2021, 14, 2489. https://doi.org/10.3390/en14092489. 

39. European Commission [EC]. EU Construction and Demolition Waste Protocol. 2016. Available online: http://ec.europa.eu (ac-

cessed on 20 March 2023). 

40. Ginga, C. P.; Ongpeng, J. M.; Daly, M.K. Circular economy on construction and Demolition Waste: A literature review on Ma-

terial Recovery and Production. Materials 2020, 13, 2970. https://doi.org/10.3390/ma13132970. 

41. Environmental Pollution Centers. (n.d.). Construction sites pollution. Environmental Pollution Centers. Available online: 

https://www.environmentalpollutioncenters.org/construction/ (accessed on 20 March 2023). 

42. Birgisdóttir, H.; Rasmussen, F.N. Introduction to LCA of Buildings, Danish Transport and Construction Agency. 2016. Available 

online: https://www.trafikstyrelsen.dk/en/-/media/TBST-EN/Byggeri/Introduction-to-LCA-of-Buildings.pdf (accessed on 20 

March 2023). 

43. Levine, M.; Ürge-Vorsatz, D.; Blok, K.; Geng, L.; Harvey, D.; Lang, S.; Levermore, G.; Mongameli Mehlwana, A.; Mirasgedis, S.; 

Novikova, A.; et al. Residential and commercial buildings. In Climate Change 2007: Mitigation. Contribution of Working Group III 

to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change; Metz, B., Davidson, O.R., Bosch, P.R., Dave, R., 

Meyer, L.A., Eds.; Cambridge University Press: Cambridge, UK; New York, NY, USA, 2007. 

44. Ellen MacArthur Foundation [EMF]. Towards the Circular Economy Vol.1: Economic and Business Rationale for an Accelerated 

Transition. 2013. Available online: https://ellenmacarthurfoundation.org/towards-the-circular-economy-vol-1-an-economic-

and-business rationale-for-an (accessed on 20 March 2023). 

45. Ellen MacArthur Foundation [EMF]. Completing the Picture: How the Circular Economy Tackles Climate Change. 2021. Avail-

able online: https://ellenmacarthurfoundation.org/completing-the-picture (accessed on 20 March 2023). 

46. Gallego-Schmid, A.; Chen, H.-M.; Sharmina, M.; Mendoza, J.M. Links between circular economy and climate change mitigation 

in the built environment. J. Clean. Prod. 2020, 260, 121115. https://doi.org/10.1016/j.jclepro.2020.121115. 

47. Pratt, K.; Lenaghan, M. The Carbon Impacts of the Circular Economy. Technical report. Scotland, 2015. Available online: 

https://www.zerowastescotland.org.uk/sites/default/files/CIoCE%20Technical%20Report%20-%20FINAL%20-%2015.06.15.pdf 

(accessed on 20 March 2023). 

48. Schroeder, P.; Anggraeni, K.; Weber, U. The relevance of circular economy practices to the sustainable development goals. J. 

Ind. Ecol. 2019, 23, 77–95. https://doi.org/10.1111/jiec.12732. 

49. Tuladhar, A.; Iatridis, K.; Dimov, D. History and evolution of the circular economy and circular economy business models. Circ. 

Econ. Sustain. 2022, 1, 87–106. https://doi.org/10.1016/b978-0-12-819817-9.00031-4. 

50. Circle Economy. The Circularity Gap Report 2021; Ruparo: Amsterdam, The Netherlands, 2021. 

51. European Commission [EC]. Closing the Loop-an EU Action Plan for the Circular Economy, Brussels, COM 614; European Environ-

ment Agency: Copenhagen, Denmark, 2015. 

52. European Commission [EC]. A New Circular Economy Action Plan for a Cleaner and More Competitive Europe–Final, Brussels, COM 

98; European Environment Agency: Copenhagen, Denmark, 2020. 

53. ARUP. The Circular Economy in the Built Environment. 2016. Available online: https://www.arup.com/perspectives/publica-

tions/research/section/circular-economy-in-the-built-environment (accessed on 20 March 2023). 

54. WBCSD. Scaling the Built Environment-Pathways for Business and Government. 2018. Available online: 

https://docs.wbcsd.org/2018/12/Scaling_the_Circular_Built_Environment-pathways_for_business_and_government.pdf (ac-

cessed on 20 March 2023). 

55. European Commission [EC]. Growth, construction. 2018. Available online: https://ec.europa.eu/growth/sectors/construction 

(accessed on 20 March 2023). 

56. Núñez-Cacho, P.; Górecki, J.; Molina, V.; Corpas-Iglesias, F.A. New measures of circular economy thinking in construction 

companies. J. EU Res. Bus. 2018, 2018, 1–16. https://doi.org/10.5171/2018.909360. 

57. Organization for Economic Co-operation and Development [OECD]. Business Models for the Circular Economy: Opportunities and 

Challenges for Policy; OECD Publishing: Paris, France, 2019. https://doi.org/10.1787/g2g9dd62-en. 

58. Osmani, M.; Villoria-Sáez, P. Current and emerging construction waste management status, trends and approaches. In Waste; 

Elsevier: Amsterdam, The Netherlands, 2019; pp. 365–380. https://doi.org/10.1016/b978-0-12-815060-3.00019-0. 

59. Munaro, M. R.; Tavares, S. F.; Bragança, L. Towards circular and more sustainable buildings: A systematic literature review on 

the circular economy in the built environment. J. Clean. Prod. 2020, 260, 121134. https://doi.org/10.1016/j.jclepro.2020.121134. 

60. Akinade, O.; Oyedele, L.; Oyedele, A.; Davila Delgado, J. M.; Bilal, M.; Akanbi, L.; Ajayi, A.; Owolabi, H. Design for deconstruc-

tion using a circular economy approach: Barriers and strategies for improvement. Prod. Plan. Control 2019, 31, 829–840. 

https://doi.org/10.1080/09537287.2019.1695006. 



Sustainability 2023, 15, 7554 15 of 16 
 

61. Dams, B.; Maskell, D.; Shea, A.; Allen, S.; Driesser, M.; Kretschmann, T.; Walker, P.; Emmitt, S. A circular construction evaluation 

framework to promote designing for disassembly and adaptability. J. Clean. Prod. 2021, 316, 128122. https://doi.org/10.1016/j.jcle-

pro.2021.128122. 

62. Konietzko, J.; Bocken, N.; Hultink, E.J. Online platforms and the circular economy. Palgrave Studies in Sustainable Business. In Asso-

ciation with Future Earth; Palgrave Macmillan: Cham, Switzerland, 2019; pp. 435–450. https://doi.org/10.1007/978-3-319-97385-2_23. 

63. Hossain, M. U.; Ng, S. T.; Antwi-Afari, P.; Amor, B. Circular economy and the construction industry: Existing trends, challenges 

and prospective framework for Sustainable Construction. Renew. Sustain. Energy Rev. 2020, 130, 109948. 

https://doi.org/10.1016/j.rser.2020.109948. 

64. Charef, R. Supporting construction stakeholders with the circular economy: A trans-scaler framework to understand the holistic 

approach. Clean. Eng. Technol. 2022, 8, 100454. https://doi.org/10.1016/j.clet.2022.100454. 

65. Munaro, M.R.; Tavares, S.F. A review on barriers, drivers, and stakeholders towards the circular economy: The Construction 

Sector Perspective. Clean. Responsib. Consum. 2023, 8, 100107. https://doi.org/10.1016/j.clrc.2023.100107 

66. Charef, R.; Morel, J.-C.; Rakhshan, K. Barriers to implementing the circular economy in the construction industry: A critical 

review. Sustainability 2021, 13, 12989. https://doi.org/10.3390/su132312989. 

67. Górecki, J.; Núñez-Cacho, P.; Corpas-Iglesias, F. A.; Molina, V. How to convince players in construction market? strategies for 

effective implementation of circular economy in construction sector. Cogent Eng. 2019, 6, 1690760. 

https://doi.org/10.1080/23311916.2019.1690760. 

68. Ottosen, L. M.; Jensen, L. B.; Astrup, T.; McAloone, T. C.; Ryberg, M.; Thuesen, C.; Christiansen, S.; Pedersen, A. J.; Odgaard, 

M.H. Implementation stage for circular economy in the Danish building and construction sector. Detritus 2021, 16, 26–30. 

https://doi.org/10.31025/2611-4135/2021.15110.  

69. Yu, Y.; Yazan, D. M.; Bhochhibhoya, S.; Volker, L. Towards circular economy through industrial symbiosis in the Dutch construction 

industry: A case of recycled concrete aggregates. J. Clean. Prod. 2021, 293, 126083. https://doi.org/10.1016/j.jclepro.2021.126083. 

70. Giorgi S.; Lavagna M.; Wang K.; Osmani M.; Liu G.; Campioli A. Drivers and barriers towards circular economy in the building 

sector: Stake-holder interviews and analysis of five European countries policies and practices. J. Clean. Prod. 2022, 336, 130395. 

https://doi.org/10.1016/j.jclepro.2022.130395. 

71. Tirado R.; Aublet A.; Laurenceau S.; Habert G. Challenges and opportunities for circular economy promotion in the building 

sector. Sustainability 2022, 14, 1569. https://doi.org/10.3390/su14031569. 

72. Nußholz, J.; Çetin, S.; Eberhardt, L.; De Wolf, C.; Bocken, N. From circular strategies to actions: 65 European Circular Building 

Cases and their decarbonisation potential. Resour. Conserv. Recycl. Adv. 2023, 17, 200130. 

https://doi.org/10.1016/j.rcradv.2023.200130. 

73. Kalmykova, Y.; Sadagopan, M.; Rosado, L. Circular economy–from review of theories and practices to development of Imple-

mentation Tools. Resour. Conserv. Recycl. 2018, 135, 190–201. https://doi.org/10.1016/j.resconrec.2017.10.034. 

74. Merli, R.; Preziosi, M.; Acampora, A. How do scholars approach the circular economy? A systematic literature reviews. J. Clean. 

Prod. 2018, 178, 703–722. https://doi.org/10.1016/j.jclepro.2017.12.112. 

75. Caldas, L.R.; Silva, M.V.; Silva, V.P.; Carvalho, M.T.; Toledo Filho, R.D. How different tools contribute to climate change miti-

gation in a circular building environment?—A Systematic Literature Review. Sustainability 2022, 14, 3759. 

https://doi.org/10.3390/su14073759. 

76. Karhu, J.; Linkola, L. Circular economy in the built environment in Finland - A case example of collaboration. IOP Conf. Ser. 

Earth Environ. Sci. 2019, 297, 012024. https://doi.org/10.1088/1755-1315/297/1/012024. 

77. Cantzler, J.; Creutzig, F.; Ayargarnchanakul, E.; Javaid, A.; Wong, L.; Haas, W. Saving Resources and the climate? A systematic review 

of the circular economy and its mitigation potential. Environ. Res. Lett. 2020, 15, 123001. https://doi.org/10.1088/1748-9326/abbeb7. 

78. Dienst, C.; Schneider, C.; Xia, C.; Saurat, M.; Fischer, T.; Vallentin, D. On track to become a low carbon future city. First findings 

of the Integrated Status Quo and trends assessment of the Pilot City of Wuxi in China. Sustainability 2013, 5, 3224–3243. 

https://doi.org/10.3390/su5083224. 

79. Kennedy, C.; Zhong, M.; Corfee-Morlot, J. Infrastructure for China’s ecologically balanced civilization. Engineering 2016, 2, 414–

425. https://doi.org/10.1016/j.eng.2016.04.014. 

80. Giuffrida, S.; Trovato, M. R.; Nocera, F.; Ventura, V.; Cappello, C.; Nasca, L. The value of the house-city system as an emerging 

identity towards “circular architecture.” In Urban Regeneration through Valuation Systems for Innovation; Springer: Cham, Swit-

zerland, 2022; pp. 159–180. https://doi.org/10.1007/978-3-031-12814-1_10. 

81. Mostert, C.; Sameer, H.; Glanz, D.; Bringezu, S. Urban Mining for Sustainable Cities: Environmental Assessment of Recycled 

Concrete. IOP Conf. Ser. : Earth Environ. Sci. 2020, 588, 052021. https://doi.org/10.1088/1755-1315/588/5/052021. 

82. Besana, D.; Tirelli, D. Reuse and retrofitting strategies for a net zero carbon building in Milan: An analytic evaluation. Sustain-

ability 2022, 14, 16115. https://doi.org/10.3390/su142316115. 

83. Piccardo, C.; Hughes, M. Design strategies to increase the reuse of wood materials in buildings: Lessons from architectural 

practice. J. Clean. Prod. 2022, 368, 133083. https://doi.org/10.1016/j.jclepro.2022.133083. 

84. Tirelli, D.; Besana, D. Moving toward net zero carbon buildings to face Global Warming: A narrative review. Buildings 2023, 13, 

684. https://doi.org/10.3390/buildings13030684. 

85. Ipsen, K. L.; Pizzol, M.; Birkved, M.; Amor, B. How lack of knowledge and tools hinders the Eco-design of buildings—A sys-

tematic review. Urban Sci. 2021, 5, 20. https://doi.org/10.3390/urbansci5010020. 



Sustainability 2023, 15, 7554 16 of 16 
 

86. Deetman, S.; Marinova, S.; van der Voet, E.; van Vuuren, D. P.; Edelenbosch, O.; Heijungs, R. Modelling global material stocks 

and flows for residential and service sector buildings towards 2050. J. Clean. Prod. 2020, 245, 118658. https://doi.org/10.1016/j.jcle-

pro.2019.118658. 

87. Rehfeldt, M.; Porteron, S.; Herbst, A. Modelling circular economy action impacts in the building sector on the EU cement in-

dustry. In Proceedings of the ECEEE Industrial Summer Study; European Council for an Energy Efficient Economy: Gothenburg, 

Sweden, 2020; pp. 133–143. 

88. Hoxha, E.; Soust-Verdaguer, B.; Scherz, M.; Passer, A. Benefits of wooden structure reuse: The case of an Austrian building. IOP 

Conf. Ser. Earth Environ. Sci. 2022, 1078, 012031. https://doi.org/10.1088/1755-1315/1078/1/012031. 

89. Mercader-Moyano, P.; López-López, J.; Camporeale, P.E. An environmental construction and demolition waste management 

model to trigger post-pandemic economic recovery towards a circular economy: The Mexican and Spanish cases. In Environ-

mental Footprints of Recycled Products. Environmental Footprints and Eco-Design of Products and Processes; Muthu, S.S., Eds.; 

Springer: Singapore, 2022; pp. 83–135. https://doi.org/10.1007/978-981-16-8426-5_4. 

90. Rabbat, C.; Awad, S.; Villot, A.; Rollet, D.; Andrès, Y. Sustainability of biomass-based insulation materials in buildings: Current 

status in France, end-of-life projections and energy recovery potentials. Renew. Sustain. Energy Rev. 2022, 156, 111962. 

https://doi.org/10.1016/j.rser.2021.111962. 

91. van Oorschot, J.; Sprecher, B.; Rijken, B.; Witteveen, P.; Blok, M.; Schouten, N.; van der Voet, E. Toward a low-carbon and 

circular building sector: Building strategies and urbanization pathways for the Netherlands. J. Ind. Ecol. 2023, 27, 535–547. 

https://doi.org/10.1111/jiec.13375. 

92. Sorrentino, G. Introduction to emerging industrial applications of cannabis (Cannabis sativa L.). Rend. Lincei. Sci. Fis. E Nat. 2021, 

32, 233–243. https://doi.org/10.1007/s12210-021-00979-1. 

93. European Commission [EC]. The European Green Deal. 2019. Available online: https://eur-lex.europa.eu/resource.html?uri=cel-

lar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1&format=PDF (accessed on 20 March 2023). 

94. Hjaltadóttir, R. E.; Hild, P. Circular economy in the building industry European policy and local practices. Eur. Plan. Stud. 2021, 

29, 2226–2251. https://doi.org/10.1080/09654313.2021.1904838. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 

people or property resulting from any ideas, methods, instructions or products referred to in the content. 


