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Abstract 

Housing sustainability is a significant component of sustainable development. Typical modern 

housing production has caused severe environmental problems, including massive resource 

consumption and waste generation. Current research has been limited to the consideration of 

carbon solutions in a building’s operational phase. Circular economy (CE) is an emergent 

interdisciplinary approach aimed at increasing the efficiency of material use by innovative 

designs in a product’s lifecycle. This thesis reviews the concepts of CE and housing 

sustainability, examines the assessments, applications and barriers of CE in housing, and 

investigates circular adoptions by BC governments, NGOs, and businesses. Research methods 

include qualitative methodology, desktop research, interviews, and case studies. 

Recommendations for BC public and private sectors consist of regenerative leadership, 

development of public policies in waste and embodied carbon reduction, advanced business 

models focusing on material innovation, circular design, deconstruction, and an integrated supply 

chain. This research can contribute to the sustainable development of BC housing industry by 

implementing circular principles.  

 Keywords: housing sustainability, circular economy, resource efficiency, housing policy, 

innovative business models 
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Circular Economy & Housing Sustainability: Opportunities and Applications in BC 

Houses are made for human beings. Between their solid walls and under their sheltering 

roofs, humans protect themselves from the invasion of other animal predators. These shelters 

keep indoor temperature comparatively comfortable and help humans survive extreme weather. 

People staying together within a tight space usually have deeper connections beneficial for 

establishing a family, or the feeling of home (Mulder & Lauster, 2010). “Mankind is a collection 

of families,” and the housing sector plays an important role in linking family members and 

supporting the security and stability of modern societies (Marchant,1945, p. 62).  

 In addition to social importance, the housing industry contributes to economic 

development. Canadian Industry statistics show that about 103,000 businesses belong to the 

residential building construction industry, and their average annual revenue is about 

CAD508,000 (Government of Canada, April 28, 2022). In 2020, the Canadian housing industry 

raised CAD 138.1 billion in financial investment and created 1.24 million jobs, making the 

sector one of the largest employers (Canadian Home Builders Association, 2021).  

 Environmental problems caused by housing-related activities are significant. For 

example, the building industry is one of the major sources of greenhouse gas emissions (GHG) 

which warm the global atmosphere and cause climate change (Norouzi et al., 2021). Resource 

consumption and waste generation are other serious environmental concerns the housing sector 

brings. Residential buildings require substantial natural resources and energy-intensive industrial 

processes to create the materials and products used to construct them, and when houses are 

replaced, renovation and demolition waste are mainly sent to landfills for disposal (Akanbi et al., 

2019).  



CIRCULAR ECONOMY & HOUSING SUSTAINABILITY  10 

In the province of British Columbia (BC), “the residential construction industry is one of 

the largest contributors to the province’s economy, and a major contributor to construction and 

demolition waste” (BC Housing, N.D.a, p. 9). For instance, in the Vancouver district, C&D 

waste makes up one-third of total waste (Metro Vancouver, N.D.). Accompanying the projection 

of an 11% population increase from 2019 to 2028, the demand for new houses will increase; 

measures are needed to control the growing waste of active building activities (Government of 

British Columbia, April 19, 2019).  

 The concept of “sustainable development” was popularized by the World Commission on 

Environment and Development in their report - “Our Common Future” (Brundtland, 1987). This 

report attracted worldwide attention with its ideas of integrating economic growth, social equity, 

and ecological issues. The study of housing sustainability started against this global background, 

seeking solutions for housing concerns, such as carbon emissions, raw material exploitation, and 

waste generation (Spence & Mulligan, 1995). 

 In recent decades, researchers have developed guidance for practitioners and decision-

makers to build sustainable houses. Green building standards, such as LEED, have been 

promoted worldwide as an efficient tool to reduce energy consumption and GHG emissions 

(Guerra & Leite, 2021). These standards became mainstream in sustainable housing practice by 

providing technical carbon solutions primarily in the operational stage of buildings and 

contributing to climate change mitigation (Nelson et al., 2010). Despite the efforts, building-

related emissions had risen an average of 1% per year from 2010 to 2020, and “achievements 

remain far from Net Zero milestones” (International Energy Agency, November 2021). 
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Scholars started to emphasize “the value of resources and the importance of using them 

sensibly”, and issues such as a lack of consideration on waste reduction in early planning phases 

are crucial to help understand what a more sustainable housing system may involve (Hossain et 

al., 2020, p. 1; Benachio et al., 2020). Energy spent in the manufacture and transport of housing 

materials and products, known as “embodied energy”, accounts for a significant proportion of 

houses’ total energy consumption while not obtaining enough attention in green building 

assessments (circular ecology, N.D.; Pomponi & Moncaster, 2016).  

 The circular economy (CE) is an emergent interdisciplinary set of principles that care for 

unsustainable issues in a product’s lifetime (Esposito et al., 2018). CE is a potential model for 

decoupling economic growth from virgin resource consumption, and its cradle-to-cradle 

principle maximizes the value of materials and products during the lifecycle (Esposito et al., 

2018). Regarding housing, a circular approach has broad coverage from the beginning stage of 

raw resource consumption to the final stage of a building’s disposal. Different stages in a 

production process are not isolated but integrated and circulated to benefit each other.  

Although practitioners have paid significant attention to the clarification of definitions, 

the research into how CE relates to sustainable development is weak, and the consensus on using 

a circular approach to improve housing sustainability is not well-established (Ghisellini et al., 

2016; Benachio et al., 2020; Hossain et al., 2020). The environmental benefits of CE are fairly 

well studied regarding to material recycling and waste reduction (Ghisellini et al., 2018; Hossain 

et al., 2020). However, few studies have thoroughly examined the socio-economic aspects of CE 

despite recognizing their importance (Hossain et al., 2020). Leading research and practice about 

CE adoption in the housing industry come from the areas of UK, Europe, and Asia (Benachio et  
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al., 2020). Although Canada Green Building Council has acknowledged CE as an emerging 

trend, innovative policies and business models are vital for a positive transition under the BC 

context (CELC, April 2021).  

Research Questions and Objectives  

This thesis takes two primary research questions to link the circular economy with 

housing sustainability:  

• “What are the impacts to housing sustainability of applying circular economy in 

the housing industry?” and  

• “How can the public and private sectors better adopt CE principles to improve 

housing sustainability under the context of BC?” 

 Even though the recognition of CE is increasing worldwide, the gaps in CE research in 

housing are still evident, including the blurriness between CE and sustainable development, “the 

absence of a broad consensus of what the circular economy looks like in the built environment,” 

“a lack of knowledge about CE definition and how to implement it in business model,” and 

evaluation of sustainable performance while adopting CE in the construction industry (Kirchherr 

et al., 2017; Adams et al., 2017, p. 22; Munaro et al., 2020, p. 2; Hossain et al., 2020).  

The following research objectives aim at these academic and practical gaps:  

1) a review of related concepts: identify implications of a circular shift in the housing 

industry and how it influences housing sustainability. 

2) CE implementations in the housing sector: guidelines for framework regeneration and 

a jurisdictional scan for CE applications in the housing industry. 
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3) BC practice: investigate current CE adoptions in BC housing and explore viable 

actions required for a more circular and sustainable housing system. 

The concept map (Figure 1) shows the thesis outline, including the background, research 

questions and purpose. 

 

Figure 1  

Concept Map of the Thesis  
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Research Methodologies 

To realize the research question and objectives, viable data should be used for the 

grounds on which the findings are based (Polkinghorne, 2005). Data in this thesis consists of two 

related groups: subjects, e.g., houses, stakeholders & governance processes, and concerns, e.g., 

environmental, social & economic influences. The research will focus on the concerns that exist 

in the subjects framed by shift to a circular economic. The research approaches will be a 

qualitative methodology combining desktop research, case study and interviews.  

Qualitative Methodology  

 Qualitative research uses an array of interpretative techniques describing, decoding, 

translating, and giving meaning to phenomena in the social world (Van Maanen, 1979). A 

qualitative methodology is appropriate for my research questions because humans build houses 

to meet social requirements, and my primary data source consists of views and actions adopted 

by social participants, who play key roles in behaviour changing for desired sustainable 

outcomes (Spence & Mulligan, 1995; Kiani Mavi et al., 2021).  

My research process contains seven sections: 1) define problems; 2) concepts review; 3) 

impacts assessment; 4) applications and barrier identification; 5) a jurisdictional scan; 6) BC 

practice; 7) conclusions, limitations & discussion. I firstly completed an initial review to identify 

research questions: “what CE means to housing sustainability” and “how BC housing sector 

better adopts circular principles.” Then, I will study academic and governmental documents to 

illustrate CE concepts, impacts, implementations and barriers. My next step is to gather data of 

BC practice, including public policies and business strategies. In the conclusion, I will present 
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recommendations, limitations and future research. The following chart (Figure 2) shows the steps 

of my research process. 

 

 

Research Steps 

 

 

 

 

 

Desktop Research  

I collect desktop data throughout my research process since the academic articles, 

governmental documents, and information on the websites of NGOs and businesses are rich and 

valuable for my research questions and objectives.  

Literature review is supportive to my thesis because the “scientific contribution of CE 

agenda in the construction industry is significantly increasing” (Hossain et al., 2020, p. 1). I will 

gather data from existing research for the review of key concepts, indicators for assessing CE’s 

sustainable impacts, the implementation of CE by organizations and businesses in different 

jurisdictions, and barriers of CE implementations. 

 Government reports, organizational statements, records of housing projects are important 

resources regarding housing practice and administrative policies. Reports from international 

organizations will show current global housing context. Documents from regions where  
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stakeholders show a significant interest in circular principles for housing development are used 

for the jurisdictional scan. Documents from the public and private sectors of BC housing are 

important sources for local practice analysis and action recommendations. 

Case Study  

 The case study approach is useful to show the practical relationship between CE and 

housing development. According to Yin (1981 & 1992), a case study is a valuable methodology 

for verifying assumptions through practitioner activity and evaluating the theory against reality. 

Existing housing businesses and projects have utilized CE principles to address the unsustainable 

problems, and the processes have been recorded for evaluation (Ghisellini et al., 2018).   

 I will use the case study method to analyze how particular housing companies in BC have 

applied CE principles and what sustainability opportunities have shown through their building 

projects. The sample cases involve dominant businesses with unique insights into CE’s 

application, such as alternatives to energy-intensive building materials, architectural and 

engineering improvements for C&D waste reduction, utilization of materials with high 

circularity, supply chain closed-loop creation, etc.  

Interviews 

I will interview local housing businesses because such purposeful interactions permit the 

interviewer to obtain thorough yet more focused information from the interviewee/s (Turner, 

2010). Under the criteria of being local, CE-oriented, and impactful in the industry, I select three 

companies: Nexii, unbuilders, and Heritage Lumber, which have adopted circular strategies in 

different phases of the construction process and completed considerable projects in BC 



CIRCULAR ECONOMY & HOUSING SUSTAINABILITY  17 

communities. They are active in the market and recognized as representative enterprises in local 

sustainable construction field (CNBC, March 21, 2022; Capital Daily, February 27, 2021).   

I will send interview invitations to the businesses, state my research purpose, and talk to 

the interviewee/s designated by their executive management. I will conduct semi-structured 

interviews with open-ended questions because “the open-endedness allows the participants to 

contribute as much as… they desire and… the researcher to ask probing questions as a means of 

follow-up” (Turner, 2010, p. 756). My pre-designed questions will focus on how the businesses 

consider circular models, what impacts their projects show on housing sustainability, and how 

circular applications influence the stakeholders’ or consumers’ behaviours and decisions. I will 

code the transcripts based on key words, discover the shared understandings of interviewees, and 

reflect the answers to my research questions for recommendations (Weston et al., 2001).     

Figure 3 summarizes my research methods for the research objectives.  
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The Circular Economy & Housing Sustainability 

Humans have started framing our relationship with nature from the very moment we 

established society (Lakoff, 2010). The industrial revolution is commonly regarded as a major 

factor in a profound social alteration in developed countries (Blumer et al., 2018). The rapid 

socio-economic development in a comparatively short time in human history led to the 

degradation of the natural environment and biodiversity. Human society has now grown beyond 

the earth’s limited capacity, and this has pushed humans to rethink modern growth to avoid a 

potential catastrophic collapse of the ecological system (Meadows et al., 1972; Gibbons, 2020).  

The Brundtland Commission defined sustainable development as “meeting the needs of 

the present without compromising the ability of future generations to meet their own needs” 

(Brundtland, 1987). The promotion of sustainability is a milestone of the changing attitude 

towards the central role of the economy, and “decoupling economic growth from environmental 

degradation, increasing resource efficiency and promoting sustainable lifestyles” has been set as 

one essential goal of sustainable development (UN, N.D.). 

Sustainability literature has flourished in recent decades, and practical studies have been 

pushed forward to multiple disciplines and industries. We now find keywords in sustainability 

practice include national capital, assessing indicator, public policy, management, etc. (Olawumi 

& Chan, 2018). The interpretations have highlighted two words, inputs and outputs, aiming at the 

restricted capacity of the planet for providing material inputs and digesting waste outputs 

(Pezzey & Toman, 2002).   

 

 



CIRCULAR ECONOMY & HOUSING SUSTAINABILITY  20 

Housing Sustainability 

Housing strongly links to the world’s sustainable development through the interactions 

with the environment, economy, and society (Winston & Pareja, 2008). Practitioners proposed 

sustainability research in the context of housing shortly after the publishment of “Our Common 

Future” (Spence & Mulligan, 1995). Environmental, economic, and social indicators of housing 

sustainability can be used as a foundation to analyze the influences of CE on housing.   

Residential construction consumed multiple natural resources, including wood, minerals, 

water, etc. The first sustainable goal for housing should be to “build more with less”, which 

means decreasing material inputs, efficiently operating resources, looking for less-damaging 

substitutes, and expanding houses’ lifetime to reduce environmental stress (Spence & Mulligan, 

1995, p. 287).  

Energy consumption happens through various stages of a house’s lifespan and green gas 

emissions are causes by the heating and/or cooling system and the manufacture of building 

material when the processes rely on burning fossil fuels (Chastas et al., 2016). Statistics from the 

Organisation for Economic Co-operation and Development (OECD, 2021) show that the 

residential sector accounts for 28% of global energy consumption and 17% of total CO2 

emissions. CO2
 accounts for approximately 76% of the total GHG of anthropogenic origin and is 

a crucial factor causing climate change considered by the Kyoto Protocol (Burciaga, 2020).  

The solid waste generated by housing renovation and demolition is another significant 

factor in the environmental impacts of housing. OECD (2004) has been working on a 

“Sustainable Building Project” intending to reduce three kinds of environmental impact from the 

building sector: CO2 emissions, indoor air pollution, and generation of construction and 
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demolition waste. In Canada, construction, renovation, and demolition waste represent 12% of 

the solid waste generated annually, and such waste “contain chemicals that may pose risks to 

human health and the environment if improperly managed” (Government of Canada, April 13, 

2021).  

Land-use change from forests or croplands to housing-built areas can greatly alter local 

ecosystems, including wildlife habitat, carbon sequestration, and food production (Lawler et al., 

2014). Urbanization is a global trend, and city growth with more housing construction has 

negatively influenced biodiversity and led to “declining ecological integrity at local scales” 

(Sushinsky et al., 2013, p. 402).  

While reducing environmental damage is essential, the livability and affordability of 

housing are always at the top of the list of human requirements. Sustainable development is 

increasingly connected with the quality of life, and no single set of indicators is enough to 

display sustainability (Winston & Pareja, 2008).  

Meeting human demand for shelter is the fundamental social role of housing. Chiu (2004) 

argued that the primary concern of sustainable housing is for the housing needs of the people 

instead of preserving the environment. Chiu (2004) proposed four social aspects of sustainable 

housing: fair distribution and consumption of housing assets, beneficial to the production of eco-

friendly sustainable housing, harmonious social relations within the housing system, and an 

acceptable quality of housing conditions. A socially sustainable housing should make our society 

more equitable and cohesive. 

Furthermore, the social aspects of sustainable housing have higher standards than basic 

shelter needs. For example, people always look for well-designed houses with a combination of 
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aesthetics and living comforts (Winston, 2022). The European Commission (2002) has stated 

some social indicators associated with housing sustainability, including accessibility to green 

space and public facilities, urban intensity, convenience to public transportation, etc. Quality of 

life means improving objective living conditions and subjective well-being, which is crucial for 

holistic sustainable development (Winston & Pareja, 2008). 

Some human social needs are interwoven with economic conditions, such as housing 

affordability. Housing affordability refers to “the social and material experiences of people, 

constituted as households, in relation to their individual housing situations” (Stone, 2006, p. 

151). This concept describes the ratio of housing costs related to the total income of each 

household. Such socio-economic indicators are essential for sustainable housing since they affect 

social well-being, economic development, and related public policies (Stone, 2006).  

Other financial factors of houses include the cost of construction, renovation and 

demolition, facility expenses, property taxes, etc. (Bétin & Ziemann, 2019). For a broad range of 

the housing industry, job creation and business revenue account for a big portion of the 

economy, and homeownership may result in individual and societal wealth accumulation if 

related policies promote inclusiveness and equal distribution (Causa et al., 2019).  

For a system as complex as the housing industry to be sustainable, all resources upon 

which the system relies must be managed and appropriately integrated (Daniell et al., 2005). 

Global organizations and academic researchers have proposed indicator systems explaining the 

environmental, social, and economic aspects of housing sustainability and the interactions among 

those indicators, such as BREEAM in UK, Eco-Quantum in Netherlands, and ATHENA in 

Canada (Bragança et al., 2010). Various researchers also mentioned that cultural, technical, 
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governing, or behavioural indicators are necessary for a complete indicator system (Zabihi & 

Habib, 2012; Daniell et al., 2005).    

The following figure (Figure 4) lists key sustainable indicators within the boundary of the 

housing system.  

 

 

Housing Sustainability Indicator System 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

Figure 4 
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Current Research Concentration & Gaps  

Housing sustainability research is challenging due to the complex socio-ecological 

characteristics of the housing system (Daniell et al., 2005). Each pillar in the sustainable housing 

map can be a unique sub-system involving multiple indicators (Figure 4). The sub-systems 

interact with each other, and a holistic scheme of assessing parameters should consider the 

consistency of different hierarchies (Daniell et al., 2005). 

Governments have paid significant attention to energy costs and home GHG emissions 

due to the global call for actions against climate change. The U.S. Center for Sustainable Climate 

Solutions (CSCS) classified three types of energy needed during a house’s lifetime:  

• embodied energy/carbon, referring to energy and resources used for the first 

construction process; 

• operational energy, consumed in the ongoing operation of a house’s useful life, 

and 

• decommissioning energy spent for the demolition and disposal of a house. 

CSCS claims that building operations consume a significant portion of electricity in the 

U.S., so the biggest environmental impact of housing comes from the operational phase. 

Furthermore, connections and trade-offs lie in the three phases of a home’s lifecycle. For 

example, a home with longer life and lower operational impact often needs more energy in both 

the construction and demolition phases; decreasing the effect in the construction phase may 

cause higher operational impact or a shorter lifespan (CSCS, N.D.).  

Statistics from the Government of Canada (May 26, 2022) show that homes and buildings 

accounted for 18% of GHG emissions due to the combustion of fossil fuels for room and water 
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heating, and the electricity used for cooling, lighting, and appliances. The energy mentioned in 

this case is also primarily used in the operational phase of houses.  

Research in sustainable housing is focused on the operational energy; the embodied 

energy in materials is less well-researched, despite evidence showing that such consumption is a 

large contributor to GHG and climate change (Pomponi & Moncaster, 2016; Finch et al., 2021). 

The key indicators in the environmental pillar of the housing system are partly studied, and raw 

resources and C&D waste are generally ignored in much current research. 

Human utilization and disposal of limited natural resources is the major cause of 

unsustainability concerns in both universal and housing-focused systems. Meadows (September 

1, 2017) expressed his opinion that climate change and other unsustainable issues of the modern 

world are symptoms of the economic growth paradigm. Martin et al. (2016) described current 

process as using non-renewable fossil fuels without limits to attain energy based on 

technological innovations, while not necessarily increasing human well-being. A change in the 

perspective of a capital-oriented economy is necessary, and context-specific investigations are 

needed to revise the dominant anthropocentric model nowadays (Martin et al., 2016).  

Industrialization has accustomed mankind to a linear “take, make, dispose” model by 

using natural resources to create goods, consuming the products, and disposing of them at the 

end of life (Esposito et al., 2018). The traditional mass-production and mass-consumption pattern 

is testing the limits of natural resources and the stability of our future. 

The housing sector is a typical modern industry, making a product by consuming massive 

resources and generating enormous waste. Negative environmental impacts of housing relate to 

the linear manufacturing style of the construction industry. The research focusing on one 
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indicator, such as the operational energy, is helpful to mitigate one kind of symptom, yet is not 

capable of healing the industry holistically.  

The modern world needs to change its growth approach to confront resource scarcity, and 

housing development should alter its linear production style. Research approaches for housing 

sustainability must involve different periods in a house’s lifetime, not just focusing on carbon 

solutions during the operational stage. Various indicators in a sustainable housing grid are to be 

covered. In a complex nature-societal housing system, interdisciplinary study is foreseen as an 

appropriate way to solve sustainable problems. 

Circular Economy in Housing 

The circular economy (CE) is an emergent interdisciplinary set of principles that could be 

used to link resource consumption solutions with housing sustainability (Esposito et al., 2018). 

The Ellen MacArthur Foundation (EMF) is an organization specializing in circular economy 

research. EMF (N.D.a) defines CE as a regenerative system that aims to stop waste produced in 

the first place, and proposes three principles for CE,  

• eliminate waste and pollution, 

• circulate products and materials (at their highest value), and 

• regenerate nature. 

CE is a potential model for decoupling economic growth from raw resource consumption, 

and its cradle-to-cradle principle maximizes the value of materials and products during the 

lifecycle (Esposito et al., 2018). The “Cradle to Cradle” (C2C) concept, introduced by 

McDonough & Braungart (2002), is a nature-based solution aiming to create a producing system 

in a positive relationship with the ecosystem and long-term economic growth. A building can be 
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imagined as a “carbon positive” tree, and three ways are promoted to realize it: waste as food, 

clean energy, and celebrating biodiversity (McDonough & Braungart, 2002). 

 Beney et al. (2013) explained that, regarding the housing system, the traditional cradle-

to-grave model had added environmental pressures because buildings were commonly designed 

for an operational use, without considerations on the materials’ next potential utilization at the 

building’s end-of-life. They chose a residential house, tried to realize C2C principles on the level 

of housing design and materials choice, and evaluated the performance for human safety and 

environmental health. The results of their experiment show that housing energy consumption, 

including operational and embodied energy, might be reduced by using renewable energy and 

local materials. Still, it is difficult to find suitable materials that will not end up in the landfill. 

Housing sustainability research should shift to solutions of circular construction materials 

coupled with a clear circular design, metrics, and analysis protocols (Beney et al., 2013). 

Both literature and housing practice show that the keyword in housing sustainability 

issues and CE principles remains the same: “resources.” C&D waste offers no value as a 

resource for others because initial designs do not consider end-of-life costs. Without better 

system design, the negative environmental impacts of housing will remain. Sustainable 

opportunities exist to increase the circularity of housing resources, including raw materials and 

produced assets (Esposito et al., 2018).  

There is a good awareness of shifting the linear model to circular economic growth; 

however, further research is necessary on the conceptual relationship and practical understanding 

between CE and sustainability (Hossain et al., 2020). The housing industry needs to increase 
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resource utilization efficiency to become sustainable, and circular housing strategies are expected 

to be increasingly adopted by practitioners and decision-makers (Benachio et al., 2020). 

 Pomponi and Moncaster (2017) classify housing sustainability research in three ways: 

green buildings, sustainable buildings, and circular buildings. In addition to using technology to 

make buildings greener and considering the balance among environmental and socio-economic 

impacts, circular perspectives need more systematic thoughts to include governmental and 

behavioural factors. The answers to the CE implementation in housing will be multiple; 

therefore, interdisciplinary contributors will be pivotal to achieving the circular shift goals 

(Pomponi & Moncaster, 2017).  

 To summarize, the need for housing in modern society has significantly increased due to 

industrialization and technological development. However, under the global context of 

sustainable development, reducing the negative environmental impacts caused by housing has 

been put on an urgent agenda. Scholars and practitioners have highlighted the role of improving 

resource efficiency for housing sustainability. CE is a suitable approach to decouple economic 

growth from resource consumption, especially for the housing industry (Figure 5).  
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Theoretical Link between Housing Sustainability and CE  
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Assessments of CE’s Impacts on Housing Sustainability 

A circular housing transition is not only a regenerative economic model decoupled from 

natural resource consumption but also a call for system thinking and the alignment of technology 

and social factors (EMF, 2015). This thesis needs to examine if CE adoptions can improve 

housing environmental, economic, and societal sustainability to validate the logic of a circular 

shift and give suggestions for future practice.  

Although it remains a question about which assessing methods are most suitable to 

evaluate CE’s impacts to housing sustainability, the development of assessing tools is crucial for 

a circular housing shift (Lovrenčić Butković et al., 2021). Current measuring ways generally 

focus on different levels of CE applications, including macro level with regions or cities, meso 

level with eco-industrial parks, or micro level with a single project or consumer, and a lack of 

systematic connections between these layers is noticed, with methods in each layer to be 

specified (Saidani et al., 2017). 

Environmental Assessments  

 CE affects major environmental indicators in housing cases, including C&D waste, GHG 

emissions, resource and energy consumption, and other ecological aspects.  

It is generally accepted that CE can reduce waste because the concept considers “waste” 

as “a potentially useful resource and not as a problem to manage or dispose” (Ginga et al., 2020, 

p. 2). One of the most frequently mentioned circular strategies of the three Rs, “reduce, reuse, 

and recycle,” has been proposed for evaluating the effectiveness of C&D waste management, 

and quantitative calculations show that the recovery of useful materials provides environmental 

benefits in most of the case studies (Ghisellini et al., 2018). 
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Akanbi et al. (2020) created a mathematical model to predict the amount of material that 

would be recovered from a building after demolition. Such a model can support municipalities 

with waste management and pre-demolition audit exercise. Akanbi et al. (2019) developed a 

digital modeling tool to assess the end-of-life performance of buildings designed with the 

circular principle of disassembly and deconstruction. Their software estimates that in practical 

housing cases, the most recoverable and deconstruct-able structural material is steel, followed by 

timber and concrete (Akanbi et al., 2019).  

 Furthermore, the literature reveals that CE’s environmental benefits in the housing sector 

involve more than waste control. Gallego-Schmid et al. (2020) reviewed studies about the link 

between CE and climate mitigation, and a majority showed a positive association between CE 

solutions and houses’ GHG emission reductions.  

According to numerical analysis in housing practice, circular approaches can decline the 

embodied carbon emission lying in the production process of building materials. For instance, 

Minunno et al. (2021) have used the Lifecycle Assessment (LCA) method, a widely used tool for 

quantifying the environmental compact of products, to evaluate the embodied carbon emission 

for different building materials, such as timber, steel, or concrete. Building materials with higher 

circularity can decrease harmful environmental impacts, and practitioners can adopt modularized 

building construction systems to utilize these circular materials in housing practice (Minunno et 

al., 2021).  

Energy efficiency of new buildings during the use phase is improving and embodied 

impacts make up an increasing share of a house’s total lifetime, so addressing these impacts is 

vital to decarbonize the building sector (Nußholz et al., 2019). “Secondary-based materials emit 
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carbon corresponding to 30-50% of the primary production alternatives” for some building 

products, and the interplay of public policy and innovated business model is beneficial to 

advance production strategies with secondary materials (Nußholz et al., 2019, p. 314).  

Circular strategies in the supply chain have shown that inefficient use of non-renewable 

materials would considerably cause the depletion of natural resources. For instance, about 15% 

of the total building materials have gone to landfills owing to “over-ordering, ordering 

incorrectly or damaged due to poor storage” (Hossain & Ng, 2018, p. 771). Nasir et al. (2017) 

compared the carbon footprint of traditional and circular supply chains of housing insulation 

material and suggested that integration of CE principles within supply chain management can 

provide clear advantages from an environmental point of view. 

Circular methods decrease natural material extraction for building products, such as 

wood, and greatly benefit the preservation of biodiversity (Gallego-Schmid et al., 2020). Geng et 

al. (2013) used the consumption of solar-equivalent energy per product to create an indicator 

system for “identifying environmental cost and savings of loop-closing strategies,” and his CE 

assessing model was based on seeing the natural system “as a source, sink, and regulator” (p. 

1526).  

Socio-Economic Assessments 

A literature review conducted by Hossain et al. (2020) notes that very few studies have 

systematically examined the economic and social aspects of CE despite recognizing their 

importance. Where researchers have assessed CE’s socio-economic performance, variables 

include construction costs, health and safety for builders and house owners, stakeholders’ 
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collaboration for a closed industry loop, and resource independence from other countries 

(Akadiri et al., 2013; Eikelenboom et al., 2021; Geldermans, 2016).  

Researchers have performed evaluation cases from different socio-economic 

perspectives. Ghisellini et al. (2018) state that in most CE applied housing cases, the 

reuse/recycling process of C&D waste is economically beneficial, although the economic 

performance is based on specific contexts such as the type of material, building elements, 

transport distances, economic and political frameworks. Burgan & Sansom (2006) used LCA to 

analyze different types of housing structural materials and concluded that high circularity 

materials, such as steel, could save building costs and create social co-benefits with safer on-site 

conditions for builders and non-toxic indoor air.  

On the other hand, a circular way of development considers the scarcity of resources, 

which implies social and economic influence, and the CE approach may be used to lead a change 

to where people live equitable with planet’s carrying capacity (Kapsalis et al., 2019; Brown & 

Ulgiati, 2011). For example, Eikelenboom et al. (2021) explored how to integrate circular 

strategies with social elements by involving community members in a social housing case, and 

the result shows that CE helps develop equal community relationships and social awareness of 

the ecological aims behind the circular strategies. Kapsalis et al. (2019) investigated the 

interactions between CE and ecosystem services and suggested that a CE framework upon inter-

organizational systems can play a critical role in a strategic planning context and “attract the 

proactive responsibility and environmental consciousness of citizens” (p. 24).  
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Applications and Barriers of CE in Housing  

           Housing construction happens every day and everywhere. Policymakers and practitioners 

have considered the application of circular economy principles in the housing sector in different 

jurisdictions. Their strategies vary from the system design to detailed material choices involving 

policy settings and practical projects.  

A Regenerative Framework  

Decision-makers and professionals apply CE in home-related protocols and construction 

projects to eliminate unsustainable symptoms embedded in the traditional linear housing 

producing system. The top mission of circular transition organisations is to develop a 

regenerative framework in the early design phase of a production process, minimizing systematic 

leakage and negative externalities (EMF, N.D.a).  

A circular housing framework should address circularity across the lifecycle of 

construction materials and products, including architecture design, resource choice, construction, 

operation, maintenance, and end-of-life disposal. For example, Pomponi and Moncaster (2017) 

have proposed a construction mode called “circular building,” which is designed, built, operated, 

and deconstructed (by disassembling materials for future use instead of demolishing) in a manner 

consistent with CE principles. Different design strategies for closed-loop systems should be 

constantly considered so that the cycling process can work successfully (Moreno et al., 2016). 

The public sector has an intervention role in CE’s alteration. Circular practice cannot 

self-sustain without support from the public sector, e.g., funding from the government (Bao et 

al., 2019). A well-designed policy framework acts as a driver for implementing CE models, and 
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business opportunities could be provided when national and local policies are put forward 

(Castell-Rüdenhausen et al., 2021).  

Regarding business transitions for CE, EMF (2015) summarizes three general principles, 

and the first one is to “preserve and enhance natural capital by controlling finite stocks and 

balancing renewable resource flows” to save the consumption of raw resources and increase 

resource efficiency (p. 5).  

Existing buildings represent a great number of construction materials obtained from 

natural capital and potential for reuse or recycling in the future (Gepts et al., 2019). Quantitative 

models and databases for estimating the material stock of current houses in specific regions exist 

for scheduling material procurements (Benachio et al., 2020). Material passports can align 

material use and product descriptions, and organizations have been established to organize and 

publish data about the utilization process of building materials (Sauter et al., 2019). Bio-based 

building materials could replace traditional petroleum-based housing materials for reducing 

embodied energy and end-of-life waste (Yadav & Agarwal, 2021).  

 The second principle is “optimize resource yields by circulating products, components, 

and materials at the highest utility at all times” and use “tighter, inner loops whenever possible, 

thereby preserving more embedded energy and other value” (EMF, 2015, p. 7).  

A practical application in housing is to upgrade technological skills to improve the 

circularity of home products. Advanced techniques can support the circular utilization of housing 

materials and components, such as building-information-modelling software (BIM) in 

architecture design, prefabricated skills for module productions, and assembling competencies of 

flexible accessories (Ali, 2019). Customized designing and prefabricated methods can improve 
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housing flexibility to adapt to changing needs of uses, make the upgradation or down-gradation 

of houses easier, and extend houses’ lifetime (Zairul & Geraedts, 2015).  

The third CE principle defined by EMF (2015) is to “foster system effectiveness by 

revealing and designing out negative externalities,” aiming at reducing damages to areas such as 

food, air, or land (p. 7). 

One of the most negative externalities in the housing industry is C&D waste disposed in 

landfills. Waste management should be considered in the early design phase of new houses to 

meet the requirement of material circulation (Ali, 2019). The deconstruction mode is to be 

improved, and the supply chain of second-hand materials needs to focus on connecting 

deconstruction businesses with material suppliers and house builders. A closed loop in 

construction materials from the re-purposed houses could make reusing, recycling, or 

remanufacturing recapture the value that would otherwise be lost in demolition activities 

(Hossain et al., 2020). 

Barriers to a Circular Shift in Housing  

 Although a circular shift in the housing industry has gained support and practical 

adoption, the process is in an early stage and there are barriers (Ghisellini et al., 2016; Benachio 

et al., 2020; Hossain et al., 2020; Finch et al., 2021). Pomponi and Moncaster (2017) argued that 

“most current CE research seems characterized by a partial approach which does not truly 

account for the complexity of all the dimensions involved” (p. 714).  

 Sustainability and CE research pursues solutions for complex problems in the socio-

ecological system (Pomponi & Moncaster, 2017). Ghisellini et al. (2016) state that CE 

“acknowledges the fundamental role of environment, as well as its functions and the interplay 



CIRCULAR ECONOMY & HOUSING SUSTAINABILITY  37 

between the environment and the economic system” (p. 24). The core idea of Cradle to Cradle by 

McDonough and Braungart (2002) is to take nature as a model for making things and then 

remake production. Circular approaches tend to be interdisciplinary, not seeing humans and 

nature “being at odds with each other” but creating self-sustained producing systems which can 

result in an abundance in the economy and social well-being and benefit the environment 

(Murray et al., 2017; McDonough & Braungart, 2002, p. 6).  

 Besides the complexity of a systematic redesign, there are other barriers to CE practice in 

the housing industry, i.e., regulation, technology, culture, and project management (Hart et al., 

2019; Munaro et al., 2020; Wuni, 2022).  

 Regulatory barriers refer to governmental policies, in general and specific areas of 

legislation, such as recycling obligations for businesses, fiscal incentives supplied by public 

organizations, waste diversion targets, etc. (Hart et al., 2019). Lack of clearly defined national 

goals, objectives, and visions for CE in construction and lack of regulatory framework and local 

policies in many countries “fail to establish the urgency to adopt circular practices and business 

models” (Wuni, 2022, p. 9). Lack of incentives for CE is a generally understood barrier by 

practitioners, and the missing incentives most frequently mentioned are public procurement, tax 

incentives and producer responsibilities (Hart et al., 2019).  

The technology barrier does not mean that current engineering techniques are not 

advanced enough to support a circular transition in housing projects (Pomponi & Moncaster, 

2017). The primary problem here is to incorporate architecture design and building techniques, 

such as BIM, prefabrication, and disassembly skills, to improve the circularity of materials and 

products (Munaro et al., 2020). The other dominant technical obstacle is how to utilize artificial 
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intelligence and digital ways to “enable circular loops, to connect demand and supply, and to 

handle, store, and manage the huge amount of data that a CE requires” (Wuni, 2022; Pomponi & 

Moncaster, 2017, p. 716).  

 The cultural factors that challenge a circular building transition involve societal 

awareness, behavioural choices, consuming habits, etc. Hart et al. (2019) addressed the concern 

of stakeholders’ “entrenched nature of the linear economy” and “lack of interest, knowledge 

/skills and engagement throughout the value chain (suppliers, customers, and internal)” (p. 621). 

If there is not enough public awareness and recognition of circular production and consumption 

style, the implementation of CE will not be acceptable or effective (Ghisellini et al., 2016; 

Kirchherr et al., 2017).  

Traditional project management is seen as a constraint for the coordinating tasks required 

to effectively adopt circular strategies in housing projects because, under the conventional linear 

context, buildings are not typically designed for materials circulation (Finch et al., 2021; Wuni, 

2022). When a designed circularity-focused managerial process does not guide participants, their 

decision-making may not be beneficial to circular implementations (Hart et al., 2019). Current 

material flows of housing projects sometimes depend on other jurisdictions, which is not helpful 

to the local economy and resource supply (Geldermans, 2016). A building is a complex 

combination of multiple resources and components, and various parties along the material supply 

chain make “the closure of material loops along the total lifecycle of a built object highly 

challenging” (Leising et al., 2018, p. 977).  
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Jurisdictional Scan of CE Applications in Housing 

Different jurisdictions have specific iterations of CE based on the natural and societal 

context. In this chapter I will summarise the current state circular economy adoption in the built 

environment in Europe & UK, Asia, Oceania, and North America (Benachio et al., 2020; 

Hossain et al., 2020; Norouzi et al., 2021).   

European Union & UK 

 European CE policy framework defines basic principles and general ambitions for CE in 

the construction sector, and the Circular Economy Action Plans set policies both for recycling 

targets for C&D waste and market demand for secondary materials (Castell-Rüdenhausen et al., 

2021). The Waste Framework Directive set a mandatory target of recycling 70% (by weight) of 

non-hazardous C&D waste by 2020; initiatives have proposed minimum mandatory green public 

procurement criteria to increase material efficiency (Castell-Rüdenhausen et al., 2021).  

A public organization called “Housing Europe” leads experimental circular housing 

projects in European countries. Its programme, HOUSEFUL, aims to develop and demonstrate 

innovative circular services to better manage resources and energy used during all stages of the 

lifecycle of houses (Housing Europe, N.D.). The solutions in residential buildings include 

quantifying building circularity, materials passports, secondary material platforms, water 

treatment and reuse, C&D waste management, research on energy-efficient materials, and 

stakeholders’ co-creation based on circular performance rather than ownership of energy systems 

(Housing Europe, N.D.).  

European practitioners treat a house as a “material bank,” meaning buildings are the 

temporary storage places of materials. Building approaches such as “Design for Adaptability” 
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(DfA) have been developed to customize building blocks, facilitate circular material flows, and 

add long-term value to resources (Geldermans, 2016). Although European and British businesses 

are looking to apply CE to their strategic planning, and a number of them have reported on 

experimental initiatives, “the widespread and comprehensive translation of such thinking into 

construction practice is still at an early stage” (Jones & Comfort, 2018, p. 4).  

Asian and Oceanian Countries 

In China, CE development has been increasingly recognized as a national strategy (Fan & 

Fang, 2020). Central and local governments emphasize the circular performance of construction 

materials, promote steel as the structural material in social houses due to its high circularity, 

explore renewable energy for steel making, and address secondary steel production (Liu et al., 

2021). Housing industrial organizations publish CE-adapted design standards involving solar 

energy for building operations, and businesses launch pilot projects of prefabricated buildings for 

future materials reuse (Nechifor et al., 2020; Zhang & Huang, 2017).  

C&D waste recycling projects have been implemented by innovative procurement 

models, such as Public Private Partnerships in industrial parks in Suzhou, China. Practitioners 

have summarized key points for the development of the cooperative process, including “a 

relational contract type of concession framework, mechanisms to protect the interests of both 

parties, and transparent information sharing platforms” (Bao et al., 2019, p. 19).  

In Japan, circular strategies can be traced from 1991 with the Law for Effective 

Utilization of Recyclables (Ghisellini et al., 2016). Currently, in the housing sector, Japanese 

researchers have great concerns about the average 25-year-lifespan of a residential building since 

World War II. Classifying the situations of abandoned houses is essential to identify the right 
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actions from renovation, deconstruction for material reuse/recycling, or demolition for waste 

downcycling (Wuyts et al., 2019). To apply CE extending housing lifetime and sustainability, 

they emphasize CE-oriented product design and the cooperation between parties covering the 

whole lifecycle of construction (Wuyts et al., 2019).  

In the Oceania region, according to the report prepared by Lyer-Raniga (2020) for UN’s 

One Planet Network Sustainable Buildings and Construction Programme, waste has been 

considered the driver for CE, and private organizations and local governments are in charge of 

waste collection and transportation. Practical actions in the built environment include designing 

out waste, modular construction, recycling and recovering, preference for local materials, etc. 

However, “policy settings in the Australian context still have a long way to go, particularly 

compared to European Unions” (Lyer-Raniga, 2020, p. 16).  

North America 

  Literature and practice focusing on CE for the construction sector are in the early stage, 

especially in North America (Ghisellini et al., 2016; Benachio et al., 2020; Hossain et al., 2020).  

Keena and Dyson (2020) argued that the circular approach was not prevalent in the US 

because, in terms of material flows, the expansive land mass of the US greatly facilitated the 

disposal in the landfill. Guerra and Leite (2021) conducted an online survey and semi-structured 

interviews with construction practitioners, and the result shows that some CE strategies, such as 

specifying reusable or recyclable materials, selective demolition (dismantling part of the building 

as needed), and prefabrication, are widely disseminated in the US. In contrast, others, such as 

design for disassembly or design in layers (to facilitate separation of components with different 

lifespans), are hardly adopted (Guerra & Leite, 2021). Green building rating systems, i.e., LEED, 
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have become the brand for which housing stakeholders are willing to pay a premium. New 

voluntary stewardship programs focusing on building circularity may be a potential enabler for a 

CE transition (Guerra & Leite, 2021).  

 In Canada, although the holistic framework of CE transition is yet to be implemented, 

certain industries are “eager to see a great level of commitment from policymakers towards a 

circular economy” (Gagnon et al., 2022, p. 2). Circular Economy Leadership Canada has the 

goal to create “a ‘playbook’ of actions, partnerships, and opportunities” for a circular built 

environment, by linking existing efforts and improving further research on emerging topics 

(CELC, N.D.).  

C&D waste management, lifecycle analysis approach, and material innovation practices 

have been adopted in Canadian practice. For example, housing developers have increasingly 

used mass timber as a circular building material based on its value of effectively sequestering 

carbon when the complete lifecycle of wood is optimized (CELC, April 2021; Adera, N.D.). 

Still, efforts have largely focused on waste diversion and, to some extent, resource recovery; 

very little has been put into the early design phase of houses, such as design for disassembly and 

material logistics innovations (CELC, April 2021).  

 To summarize, a system redesign is vital for a circular housing transition. Figure 6 

displays how these applications are distributed and integrated into a house’s lifecycle, and Figure 

7 briefly shows preferable applications by different jurisdictions.  
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Figure 6 

CE Applications in a House’s Lifecycle 

 

Note. CE applications are listed in different phases of a house’s lifetime.  
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Figure 7 

A Brief Summary of Circular Housing Applications in Different Jurisdictions 
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BC Case Study  

BC is well-known for its vast geographic areas, beautiful landscapes, and abundant 

natural resources. BC’s interior has rich forest that can produce the highest-quality logs, often 

locally used in residential construction or exported to countries such as the USA and China (BC 

Council of Forest Industries, N.D.). However, it does not mean that decoupling economic growth 

from resource consumption in BC’s housing industry is non-necessary. Problems like massive 

demolition waste, embodied carbon in home construction, and ecological damage resulting from 

industrial forestry call for regenerative solutions on resource efficiency (CELC, N.D.).  

As a resident in BC, I see the efforts of diverse groups to improve housing sustainability, 

including the provincial government, municipalities, educational organizations, industrial 

associations, housing businesses, and home consumers. The following part of my thesis will 

focus on CE applications and impacts on local housing sustainability by examining the attitudes 

of BC governments and housing companies towards CE, circular actions (legislative policies and 

business models) adopted in the BC home industry, the expectations of housing stakeholders, 

and recommendations for better integration of CE and housing sustainable development.    

Legislative Efforts and Organizational Strategies 

BC policymakers have integrated circular approaches into the policy system for the 

housing industry. The authorities and non-governmental organizations have addressed the plans 

of circulating building materials, C&D waste reduction, and embodied carbon mitigation.  

 The BC Ministry of Environment (2017) analyzed how CE has been generally applied in 

some outstanding areas worldwide. This report has shown the provincial government’s prompt 

attitude in advocating a circular model for the regional ecosystem and social well-being. Yet, it 
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primarily provides a universal reference and lacks active suggestions for individual industries, 

such as housing. 

The provincial government has emphasized the “zero waste & circular economy” plan 

and set a district waste disposal target, with C&D waste as one of the main aims (Government of 

British Columbia, N.D.). Local governments have performed various actions to achieve their 

municipal targets. For instance, Metro Vancouver published a bylaw to direct recyclable 

materials from demolition projects to licenced processing facilities, and a “Construction & 

demolition - Waste reduction and recycling toolkit” has been published to give detailed 

instructions, including demolition permit process and recycling requirements of different 

municipalities, C&D facilities, recycling depots and service providers (Metro Vancouver, 

October 2020). The city of Victoria has introduced the “Demolition waste and deconstruction 

bylaw” to salvage valuable construction materials from houses being demolished, with a timeline 

of two phases starting from September 2022 (City of Victoria, N.D.).  

The governmental protocols have shown a legislative tendency towards the reduction of 

C&D waste, which is one of the most critical environmental indicators of housing sustainability 

(as shown in Figure 3). The current attempt is an effective beginning to reduce the ecological 

impacts of home construction by adopting CE thoughts. For instance, salvaging demolition waste 

in Victoria has the potential to represent roughly 15% of Zero Waste Victoria’s 2040 target (City 

of Victoria, N.D.). Meanwhile, community acceptability has been considered for implementing 

the bylaws, and salvaging home materials can boost the regional economy (Metro Vancouver, 

October 2020; Vancouver Economic Commission, 2021).  
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BC municipalities and non-governmental organizations have investigated the issue of 

embodied carbon and climate change by applying CE in the building context.  

The City of Vancouver (N.D.) has set the goal that by 2030, the embodied emissions 

from new buildings will be reduced by 40% compared to a 2018 baseline. Strategies related to 

CE principles are described as decreasing “carbon pollution created while extracting, 

manufacturing, assembling, replacing and disposing of building materials, such as concrete, 

metal, insulation” (City of Vancouver, N.D.).  

The British Columbia Council for International Cooperation has published a policy brief 

about how CE can be leveraged as a climate change solution to reducing the carbon footprint of 

human enterprise. One of their findings is that in the built environment, integrating CE 

approaches generates multiple co-benefits across the value chain, and “reusing, refurbishing, 

renovation, presentative maintenance, and deconstruction are important strategies to reduce 

embodied emissions” (BCCIC, August 2021, p. 8).  

The Pacific Institute for Climate Solutions (2021), a research organization in 

collaboration with local governments, universities and stakeholders of the built environment, has 

put out a report “Making embodied carbon mainstream,” “with anticipation building around 

embodied carbon as a ‘new frontier’ of climate policy” (p. 3.). This report illustrates that 

integrating circular strategies with existing climate policy foundations for embodied carbon 

reduction is feasible while also delivering co-benefits (PICS, 2021). Potential solutions contain 

the areas of waste management (material salvaging), social equity (retrofitting through removing 

emission-intensive components), and preservation (an embodied carbon fee to be added) (PICS, 

2021).  
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Overall, current circular bylaws from local governments have focused on C&D waste 

reduction, and policymakers have positive prospects regarding its environmental benefits and 

socio-economic opportunities. The advantage of CE for lowering embodied carbon in building 

processes has gained notable recognition to be integrated into the holistic climate policy scheme.  

Interviews: Three Business Cases  

Businesses in the BC housing industry have paid attention to a circular transition, 

including deconstruction and circular procurement, building materials innovation, and circular 

design practice. To collect thorough information focusing on my research objectives, I selected 

three representative companies to conduct interviews: Nexii, unbuilders, and Heritage Lumber 

because they act promptly by applying various circular strategies under the BC housing context.  

Two interviewees participated my interviewing: a sustainability analyst designated by 

Nexii, and an assistant manager representing unbuilders and Heritage Lumber because these two 

businesses are sibling companies and share part of the management. The participants provided 

their working experiences and personal opinions to correspond my four pre-designed open-ended 

questions: 

1. What is the circular business model your business has applied?  

2. How does your business affect local housing sustainability?  

3. How do BC’s public policies in circular housing influence your decisions? 

4. What are the main challenges for your business to further apply CE?  

Nexii 

Nexii is a construction company with its headquarters in Vancouver. In the 1970s, the 

energy crisis in North America pushed one of the co-founders to consider alternatives for the 
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conventional high-energy-consumption cement. After experimenting for years, Nexii has created 

its patented building system, aiming to stand out as an eco-business in the construction industry 

(The New York Times, June 7, 2022).  

1. The circular model of Nexii focuses on the combination of circular materials and 

circular design. 

Nexii created a new kind of cementitious material, manufactures it as panels for walls, 

floors and roofs of buildings, and prefabricates them for on-site assembly. A circular approach of 

“Design for Reuse” (DfR) is used in their building projects, targeting to design and produce a 

building with potential layout changes or different future uses.  

2. The sustainable performance of Nexii can be shown at waste reduction, less embodied 

carbon, and building resilience.  

Nexii claims that their building material performs better than traditional cement in terms 

of weight, strength, safety, fire and water resistance, and the amount of embodied carbon. The 

prefabrication and DfR techniques can decrease construction time, minimize C&D waste, and 

improve the reuse/recycling rate of building materials.   

3. Local government’s positive attitude towards CE is beneficial to Nexii’s development. 

“There is a lot of understanding and acknowledging of the climate crisis from local 

governments here. The city of Vancouver has its sustainable goal pretty aggressive, so it’s easier 

to attract clients, partners, and a workforce that have the same ambition. It’s mostly the 

environmental awareness in the area that makes it (Vancouver) attractive (to Nexii)”, stated by 

the Nexii interviewee.  
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4. The main challenge Nexii faces is to look for clients interested in the circularity and 

adaptability of houses.  

The interviewee expressed that “the biggest interest for (Nexii) stakeholders (for now) is 

in energy efficiency and embodied carbon because of the public policy incentives, and larger 

clients, such as chain-food companies, are more interested in flexibility and adaptability because 

the buildings can be easily re-purposed or re-located according to their future needs. Although 

residential projects are under construction by Nexii, it takes time for householders to be aware of 

the benefits of circular houses.    

Unbuilders & Heritage Lumber 

The Vancouver-based businesses, unbuilders and Heritage Lumber, cooperate with each 

other and adopt different circular strategies in BC’s housing market. 

1. Deconstruction is the business model of unbuilders; Heritage Lumber applies the 

model of salvaging deconstructed wood, manufacturing them into new housing products, and 

selling reclaimed products.  

Instead of destroying the old buildings with machines, unbuilders hires skilled workers to 

deconstruct them by hand to keep the residual value of building materials. It “salvages most of 

the building’s components yielding less than 5% waste on average”, and under the federal and 

provincial tax credit, the deconstruction fee is less than usual demolition cost, making the 

activity more economical to home owners (unbuilders, N.D.). After dismantling building 

components and de-nailing the lumber, salvaged goods are shipped off-site to Heritage Lumber, 

who focuses on reclaimed building materials. Heritage Lumber (N.D.) classifies the reclaimed 

wood and reuse them as original functions or process them to new structural or decorative 
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products. The cooperation of unbuilders and Heritage Lumber is a significant step for these two 

enterprises to create a material closed-loop and take up a bigger share in the circular housing 

market. 

2. The combination of deconstruction and secondary material flow can provide positive 

impacts on local housing sustainability. 

Environmentally, deconstruction can greatly reduce demolition waste and the reclaimed 

lumber cost much less embodied carbon than new wood. Economically, salvaged material has 

value and can realize retail-level profit margins in the secondary material flow (Heritage 

Lumber, N.D.). Co-benefits of increasing resource efficiency in the forestry industry is shown 

through wood recycling, considering that wood is the primary construction material for BC 

homes (BCCIC, August 2021). Socially, first-growth wood dismantled from old houses carries 

historic implications and can pass memories to homeowners by reusing or remanufacturing them 

in the new houses. Unbuilders also donates deconstructed wood to charities at clients’ requests 

and contributes to local communities (Habitat for Humanity, N.D.).  

3. The policies enforced by “zero waste” target of local governments have stimulated the 

market demand of deconstruction & material circulation. 

 Municipalities such as The city of Victoria and The District of North Vancouver recently 

have started bylaws for a mandatory reuse/recycling rate from old-buildings’ demolition waste, 

and these actions have increased the awareness of homeowners and businesses focusing on the 

repurposing valuable of materials at houses’ end-of-life. Political requirements have incentivized 

the emergence of circular business models in deconstruction and the supply chain of 

disassembled and remanufactured materials (Vancouver Economic Commission, 2021). 
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4. The primary challenge for unbuilders focuses on governmental standards for 

demolition waste recovery, while Heritage Lumber confronts the consumer’s recognition to the 

quality of secondary materials.  

Since local governments have asked for a salvaging rate of demolition waste, how to 

define what kind of secondary materials are qualified as being recovered is a key challenge. 

Municipalities endeavor to establish applicable standards through the cooperation with 

researchers and businesses including unbuilders, and such standards are crucial to guarantee the 

quality of recovered materials and raise consumers’ confidence in a circulated product loop.  

Case Study: Three Circular Housing Projects in BC 

The Discovery Center, Squamish 

Light house (N.D.) is a non-profit organization to create a regenerative built environment 

that nurtures ecological and human health by “connecting businesses and industries to support a 

circular economy.” It led to a case study about a small show room constructed by Nexii’s 

prefabrication system in Squamish, BC, and deconstructed and relocated on the Salt Spring 

Island as a new residential building.  

A circular design method, Design for Disassembly (DfD), is addressed in this case, 

meaning to easily disassemble a house through initial design to maintain materials’ maximum 

salvaging value. DfD considers houses’ anticipated changes over time and allowing the 

construction process to be “reversible” (Light house, January 2022). DfD has environmental and 

socio-economic benefits, such as allowing materials “being sold and reused rather than owner 

paying for the building to be disposed of” and promoting jobs in the deconstruction and reuse 

industry in local communities (Light house, January 2022, p. 7).  
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Vienna House, Vancouver 

 Vienna House (N.D.), a partnership between BC Housing, the City of Vancouver, and the 

More Than a Roof Housing Society, being supported by the University of British Columbia and 

the City of Vienna, Austria, is a prefabricated affordable housing project in East Vancouver.  

BC housing (N.D.b) has researched how circular design is adopted over its construction 

process and affects the building’s adaptability and affordability. DfD method will be carried out 

to make components independent of each other as much as possible and archive assembly 

information throughout the building’s lifespan (BC Housing, N.D.b). An integrated design 

process bringing the partners together at regular intervals will be applied to face the challenges 

emerging in project management and increase efficiency (Vienna House, N.D.). Other circular 

considerations in Vianna House include renewable energy integration, local sourced wooden 

materials, life-cycle assessments etc. (Vienna House, N.D.). 

Brock Commons Tallwood House, Vancouver  

“Towering above the University of British Columbia’s (UBC) Point Grey campus, this 

ground-breaking 18-storey student residence is one of the tallest contemporary mass-timber 

hybrid structures of its kind in the world.” (naturally: wood, N.D.)  

Mass timber is one example of circular materials that can be sourced and manufactured 

locally and sequester carbon throughout a building’s lifetime (CELC, April 2021). According to 

a report on World Conference on Timber Engineering, a mid-rise, steel or concrete building 

contains approximately 1,500 tonnes of net embodied CO2
 emissions, whereas the same building 

constructed of mass timber has net sequestration of 610 tonnes of CO2, making the timber 

construction net carbon positive before the building is even operational (Organschi et al., 2016).  
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Mass timber is made of compressed layers of wood and often produced off-site for load-

bearing wall, floor, and roof construction. It is light, biodegradable and performs well in heat 

loss prevention and fire resistance; its strength ratings are as high as concrete and steel, making it 

an eco-friendly substitute for those carbon-intensive materials (naturally: wood, N.D.).  

BC expects to be a global leader in mass timber design and innovation, and multiple mass 

timber home projects have been developed in different locations of the province (naturally: 

wood, N.D.). Mass timber homes are resilient and climate-smart, with economic benefits of job 

growth in the design, construction, and manufacturing sectors (Mass Timber Demonstration 

Program, N.D.). 

A Positive Beginning of Circular Transition in BC Housing  

 BC architecture and construction firms have started to build their housing projects with 

circular methods, such as circular design, deconstruction, circulated material flow, and circular 

materials (Figure 8&9). However, the transition to a circular housing industry is still in the early 

stage; a system redesign is necessary, and the integration of multiple participants can accelerate 

the transformative process (CELC, April 2021).  

 Public policies have to be the driver of a circular shift because entrepreneurs may 

optimize their circular business models to exploit the policy framework (Wasserbaur et al., 

2022). Conversations from my interviews show that public acknowledgment of CE and its 

impacts to housing sustainability is among the most important spurs to business stakeholders. A 

boundary-crossing and interdisciplinary leadership is essential, and the prompt participation of 

non-governmental organizations can call for investments through multi-stakeholder cooperation 

and collaboration (CELC, April 2021).  
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Figure 8 

Summary of Circular Policies and Business Models in BC Housing 

Subjects Circular Strategies Descriptions 

Provincial 

government 
Waste Management “zero waste & circular economy” plan 

Local 

governments 

Demolition waste and 

deconstruction bylaw 

 

Embodied carbon reduction 

target 

Metro Vancouver: “Construction & 

demolition - Waste reduction and recycling 

toolkit”; 

 

The city of Victoria: “Demolition waste and 

deconstruction bylaw”; 

 

The City of Vancouver (N.D.): By 2030, the 

embodied emissions from new buildings 

being reduced by 40% compared to a 2018 

baseline. 

NGO & 

researchers 

CE application research with 

collaboration of governments 

and businesses 

The British Columbia Council for 

International Cooperation: CE being 

leveraged as a climate change solution to 

reducing the carbon footprint; 

 

The Pacific Institute for Climate Solutions: 

“Making embodied carbon mainstream”. 

Housing 

businesses 

Deconstruction 

 

Reuse/recycle/remanufacture 

disassembled materials 

 

Circular design (DfD, DfR, 

prefabrication) 

 

Circular material innovation 

(mass timber, low-carbon 

cementitious material) 

Nexii: circular materials, circular design; 

Unbuilders: deconstruction; 

Heritage Lumber: material salvaging. 

 

The Discovery Center: circular material, 

DfD, prefabrication; 

Vienna House: DfD, renewable energy, 

project management innovation; 

Brock Commons Tallwood House: mass 

timber combined with innovative 

architecture design and engineering 
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Figure 9 

Circular Housing Samples in BC 

        

 

Note. Top left photo: The Discovery Center, Squamish (Light house, January 2022). Top right 

photo: Brock Commons Tallwood House, UBC (naturally: wood, N.D.). Bottom picture: Vienna 

House, Vancouver (https://viennahouse.ca/2022/03/28/ready-for-just-about-anything/).   
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Research Limitations and Conclusions 

Research Limitations 

 The research limitations of this thesis primarily encompass the following. 

1) The circular perspective and the complexity of the housing system.  

This thesis’s research questions and objectives focus on the attribute of a house as a 

typical industrial product and a circular perspective by addressing regenerative system designs 

for a sustainable growth. However, housing problems are complex with systematic socio-

economic issues that can not be solved from any single perspective. Although I discussed some 

trade-offs regarding circular tactics and housing sustainability, the problems such as equal 

distribution of social houses, market stability, or cooking-energy-preference are not involved in 

this research.  

2) The context settings - industrial development and technical cycle.  

The dialogue in this thesis is based on two context settings. Firstly, the general context of 

the emergence of sustainable concepts was that most industrially advanced economies heavily 

relied on manufactured goods and required large amounts of natural materials (Brundtland, 

1987). Each country/region would need to develop its sustainable policies but with a global 

objective in mind (Olawumi & Chan, 2018). The province of BC is a developed economic entity 

with an expectation of increasing population in urban areas (Government of British Columbia, 

2019). My research discussion aims to reduce the raw material reliance of BC industrial 

communities through modern science. Secondly, EMF (N.D.b) has classified CE strategies into 

two cycles: technical cycle and biological cycle, aiming to “nothing becomes waste”. This thesis 
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primarily addresses the problems and solutions involved in the technical context such as DfD, 

with minor commitment to the latter, such as biobased materials. 

3) The limited time - qualitative and desktop research methodology 

This thesis has a comparatively limited time regarding the lifecycle research angle, and it 

is not viable for me to collect raw quantitative data over a housing project’s lifespan due to its 

relative longevity. Therefore, I primarily collect and analyze desktop information from existing 

literature and documents to realize my research objectives. Reviews are particularly important 

for discovering the existing research trends, scientific interests, research gaps and the future 

direction of a particular research field (Hossain & Ng, 2018). To minimize the bias in my case 

study, I choose businesses from different stages of a house’s lifespan and add interviewing to 

gather a small portion of first-hand data focusing on human behaviours and attitudes.  

4) Term clarification - housing, construction & the built environment 

It is necessary to mention that the housing sector is one of the categories of the 

construction industry or the built environment. Houses/residential buildings differ considerably 

in the sustainable impact or policy settings from other construction types, such as infrastructure 

or industrial buildings. The built environment refers to “all the physical buildings and 

infrastructure of a community, as well as the planning that integrates them,” including homes, 

commercial buildings, public spaces, parks and green spaces, and energy systems (Real Estate 

Foundation of BC, N.D.). I try to classify the concepts during the data collecting and analyzing 

process and focus on housing to ensure a consistent investigation.  
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Conclusions and Future Research 

Sustainability is a word describing the long-lasting prosperity of human beings while 

coping with the dilemma of finite natural resources. The linear growth style of modern society 

has caused unsustainable impacts such as climate change and resource depletion. A circular 

economy approach is an innovative mindset that can decouple economic growth with resource 

consumption and benefits the environment and social well-being. The typical “take-make-

dispose” model of the modern housing industry needs a circular transition to be sustained. 

The participants of the BC housing industry have addressed the importance of a circular 

economic approach and paid efforts to apply CE in different nodes of houses’ lifecycles. 

Compared with other jurisdictions mentioned in this thesis, I propose recommendations in which 

BC housing contributors can better utilize circular ideas to increase housing sustainability, from 

system design to material recovery, both in the public and private sectors.  

For the Public Sector 

The provincial “zero waste & circular economy” plan has promoted municipal bylaws to 

reduce C&D waste and attained good performance regarding the local environment and social 

well-being (Government of British Columbia, N.D.). The embodied carbon caused by housing 

material production has attracted attention from different levels of government, and BC research 

groups have proposed the integration of CE with climate policy settings. Yet, the administrative 

system seems to be based on a traditional top-down style and focuses on limited aspects in the 

resource cycle, it is not enough for a holistic circular agenda because circularity is “a call for the 

pre-emptive designing-out of possible waste” and needs more revisions to current governance 

system (Finch et al., 2021, p. 2).  
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1) Regenerative leadership is necessary to establish a circular housing framework.  

The public incentive is an important enabler for a system redesign, including legislation 

and permitting at all levels of government and organizational promotions to develop the 

systematic understanding and support the creation of action plans. A leading provincial 

organization, like Housing Europe (N.D.), could function by 1) making policy recommendations 

to foster the circularity of BC housing, 2) improving financial access through multiple 

investments, and 3) facilitating resources between different participants.  

One technical support the provincial leadership can provide is to build an information 

platform for collecting and sharing data on material flows. The digital system can help legislators 

and practitioners to establish a material bank, calculate resource productivity, set baselines and 

drive CE policies (Buildings As Material Banks, N.D.; CELC, April 2021). In the meantime, a 

data-sharing platform can incorporate the recovered resource’s supply and demand, connect 

deconstruction and building businesses, keep the transparency of data, and increase the 

confidence of consumers (CELC, October 2021).   

2) Local governments should strengthen their waste, carbon, and procurement policies.  

Municipal “zero waste & circular economy” plans should steadily push forward, such as 

executing the agenda as scheduled and setting standards for recyclable materials accountable to 

the fee refund (City of Victoria., N.D.). Municipalities should update housing energy policy to 

include operational and embodied carbon to integrate circular strategies with the climate change 

scheme and place standards for quantifying embodied carbon reduction through renewable 

material alternatives and innovative material productions. Public procurement of low-carbon or 

recovered materials is to be promoted for local social housing, such as the Vienna House project. 
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3) Industrial associations and educational organizations need to enhance their research.  

Organizational research on CE applications and sustainable impacts on BC housing is 

essential. It can support policymakers in setting circular building standards and evaluation tools, 

and host activities to stimulate public interests in the connection of circularity, affordability and 

livability of houses. Also, universities or colleges should use their expertise to develop specific 

curricula in circular housing and train the workers with related skills, such as the program 

“Applied circular economy: zero waste buildings” or “Design for disassembly” supplied by the 

British Columbia Institute of Technology (BCIT, N.D.). 

For the Private Sector 

A circular economic mindset is “increasingly expanding mainstream models of business 

and economic decision-making,” and the profitable opportunities under circular building models 

have gradually attracted investors and entrepreneurs in BC (Vancouver Economic Commission, 

N.D.). While compared to global practices from the circular flow of materials to advanced 

project management, there is still ample room for BC housing companies to adopt CE.  

1) Continue to address circular design for new housing projects.  

Current circular business models in BC have focused downstream on recovery, so “a 

more proactive waste prevention approach can lead to better results” (Philips, August 2016, p. 3). 

The project delivery process should adjust to emphasize the leading role of circular design and 

consider resource efficiency in the entire lifespan and among different stakeholders (CELC, June 

2021). Newly built houses should be easy to disassemble and flexible for repurposing through 

the initial design. Building in layers, DfD, DfR, and DfA, are all valuable techniques that focus 

on material circularity yet address slightly different perspectives (CELC, June 2021). A circular 
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design strategy called “reversible buildings,” proposed by an EU initiative, Buildings As 

Material Banks, is an innovative example to “guaranty long term value of buildings by high 

transformation and reuse potential” of construction materials (BAMB, 2019, p. 19).  

2) Combine ecological principles and modern technology for material innovation. 

Material utilization is the core of a circular economy, and two factors of material choice 

are the future directions businesses need to consider: high circularity and low embodied carbon. 

Based on the geographical conditions of BC, wood would remain the primary housing material. 

Businesses should continue to explore technologies to improve the circularity of wood. The task 

is to make wooden engineered materials easier for recovery, affordable, and useful in the 

meantime. Although strategies of reducing carbon-intensity in petroleum-based construction 

materials have been explored and applied, bio-based materials, such as mass timber, play 

significant role to achieve the goal of CO2 neutral (Yadav & Agarwal, 2021). 

3) Broaden the vision of salvaging housing materials and products.  

The government and society have acknowledged BC businesses’ efforts in the 

deconstruction field. At the same time, the capacity is still not fulfilled, and business models can 

be further expanded along the supply chain (CELC, October 2021). Opportunities lie in the 

innovative actions that can look for the lost value from the so-called “waste”. Replacing virgin 

materials with secondary materials can bring environmental benefits and business advantages 

(Philips, August 2016).   

Figure 10 concludes the recommendations of this thesis for circular actions that the BC 

housing sector can consider.  
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Recommendations of CE Strategies to BC Housing Sectors 

 

 

 

 

 

 

 

 

The question in the BC housing sector is not whether CE should be applied but how we 

can conduct a systematic circular shift. Future research may contain the inspirations from 

ecological principles for material innovations, quantitative evaluations for CE’s sustainable 

performance, and integration of embodied carbon reduction and climate policy schemes. 

Government and industrial associations should bear a leading role in boosting public awareness 

and incentivizing business model renovations. Only when multiple participants are well-

integrated, the CE transformation could be accelerated and accompanied by the improvement of 

BC housing sustainability. 

Houses are made by human beings. The matter that we should focus on is how to build 

houses to meet societal requirements while minimizing our interruptions to nature. Root causes 

lie in the inner system and listening to what emerges is a good way to start and operate a system 

change (Scharmer, 2018). Like every other inherent need of humans, the housing system needs 

Public sector:  

Regenerative leadership is necessary to establish a circular housing framework. 

Local governments should strengthen their waste, carbon, and procurement policies. 

Industrial associations and educational organizations need to enhance their research. 

Private sector:  

Continue to address circular design for new housing projects.  

Combine ecological principles and modern technology for material innovation. 

Broaden the vision of salvaging housing materials and products. 

Integration of 

efforts:  

Public policy as 

a main driver 

 & Multiple 

engagements 

Figure 10 
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regenerative solutions to sustain. CE applications in BC housing are still in their infancy, and this 

thesis touches on the tip of the iceberg. However, I believe that a circular transition is truly an 

opportunity for BC housing system to improve its sustainability, and small steps such as this 

research can contribute to a holistic system innovation. 
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Appendix A: Interview Invitation Letters 

Invitation to Participate in Research Study - Nexii 

Dear …, 

 

I would like to invite you to participate in a research study conducted as a part of my master’s 

degree in Environment and Management (MEM) at Royal Roads University. I would like to 

interview you about how your business considers and applies Circular Economy (CE) in the 

housing industry.  

 

CE is about creating a materials loop to reduce waste, save energy, and benefit a sustainable 

world. There are examples, including your company, Nexii, where CE is being used to build 

cheaper, more eco-friendly and livable houses. I look forward to discussing with you how 

circular strategies work in your business model and what you would like to see from BC 

governments to expand the use of CE in the housing industry.  

 

Your participation in this research is voluntary. There are no anticipated risks to you by 

participating and you have not waived any rights to legal recourse by consenting. If you are 

willing to supply your information, please sign and return the attached consent form. I would like 

to hold a virtual conversation with you. Zoom will be used and the conversation is anticipated to 

last for about 40 minutes. I will use a free version of Zoom, and data may be stored on or 

accessible by servers in the United States and may be subject to examination by government or 

law enforcement under the Patriot Act. While this likelihood is small, I am required to let you 

know this possible risk. 

 

All your information and feedback are solely for my thesis research and will only disclose to 

RRU. You can withdraw anytime during my data collection process, which is expected to be 

completed before September 30, 2022, and I will confirm the withdrawal with you by email. If 

there is no withdrawal request from you, I will send you the interview transcript and my thesis 

analysis for your reviewing. Anything that is without your consent will not be recorded, stored, 

or submitted.  

 

This research has been approved by the Office of Research Ethics at Royal Roads University, 

and my credentials can be confirmed by contacting my supervisor Dr Chris Ling. 

 

I appreciate your time and look forward to meeting you soon.   

 

 

Sincerely, 

Zhiyuan Qing 
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Consent Form - Nexii 

 

Researcher / Interviewer:  

 Zhiyuan Qing, Master Candidate, School of Environment & Sustainability,  

 Royal Roads University.  

Supervisor: 

 Dr Chris Ling, School of Environment & Sustainability, Royal Roads University.  

Title of project: 

 Circular Economy & Sustainable Houses: Opportunities and Applications in BC 

 

Participant / Interviewee: 

 Name:  

 Phone:  

 Email: 

 Role in Nexii: Sustainability Analyst 

  

 

I,               (name), have read the information contained in the letter above and freely agree to 

participate in this research project. I understand that I can withdraw all or some of my responses 

before September 30, 2022.  

 

Please check those that apply: 

 

Yes: √  No: You consent to be identified by name in reports. 

Yes: √ No: You consent to have your organization’s name used. 

Yes: √ No: You consent to be videotaped in the virtual conversation. 

 

(Note: the interview will be held under an unlicensed version of Zoom, and data may be stored 

on or accessible by servers in the United States and may be subject to examination by 

government or law enforcement under the Patriot Act. While this likelihood is small, the 

researcher is required to let the participant know this possible risk.) 

 

 

Participant’s Signature:                                                      Date ____07/22/2022____________ 

(If the participant does not have a scanner/printer for the participant’s signature, please email the 

interviewer indicating the consent.) 

Researcher’s Signature:                                                      Date _____07/22/2022__         ____ 
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Invitation to Participate in Research Study - unbuilders 

 

Dear …, 

 

I would like to invite you to participate in a research study conducted as a part of my master’s 

degree in Environment and Management (MEM) at Royal Roads University. I would like to 

interview you about how your business considers and applies Circular Economy (CE) in the 

housing industry.  

 

CE is about creating a materials loop to reduce waste, save resources/energy, and benefit a 

sustainable world. There are examples, including your company, unbuilders, where CE is being 

used to improve housing sustainability. I look forward to discussing with you how circular 

strategies work in your business model and what you would like to see from BC governments to 

develop CE in the housing industry.  

 

Your participation in this research is voluntary. There are no anticipated risks to you by 

participating and you have not waived any rights to legal recourse by consenting. If you are 

willing to supply your information, please sign and return the attached consent form. I would like 

to hold a virtual conversation with you. Zoom will be used and the conversation is anticipated to 

last for about 30 minutes. I will use a free version of Zoom, and data may be stored on or 

accessible by servers in the United States and may be subject to examination by government or 

law enforcement under the Patriot Act. While this likelihood is small, I am required to let you 

know this possible risk. 

 

All your information and feedback are solely for my thesis research and will only disclose to 

RRU. You can withdraw anytime during my data collection process, which is expected to be 

completed before November 30, 2022, and I will confirm the withdrawal with you by email. If 

there is no withdrawal request from you, I will send you the interview transcript and my thesis 

analysis for your reviewing. Anything that is without your consent will not be recorded, stored, 

or submitted.  

 

This research has been approved by the Office of Research Ethics at Royal Roads University, 

and my credentials can be confirmed by contacting my supervisor Dr Chris Ling. 

 

I appreciate your time and look forward to meeting you soon.   

 

 

Sincerely, 

Zhiyuan Qing 
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Consent Form - unbuilders 

 

Researcher / Interviewer:  

 Zhiyuan Qing, Master Candidate, School of Environment & Sustainability,  

 Royal Roads University.  

Supervisor: 

 Dr Chris Ling, School of Environment & Sustainability, Royal Roads University.  

Title of project: 

Circular Economy & Housing Sustainability: Opportunities and Applications in BC 

 

Participant / Interviewee: 

 Name:  

 Phone:  

 Email: 

 Role in your business: Assistant General Manager, unbuilders & Heritage Lumber   

 

I,                       (name), have read the information contained in the letter above and freely agree 

to participate in this research project. I understand that I can withdraw all or some of my 

responses before November 30, 2022.  

 

Please check those that apply: 

 

Yes: √ No: You consent to be identified by name in reports. 

Yes: √ No: You consent to have your organization’s name used. 

Yes: √ No: You consent to be videotaped in the virtual conversation. 

 

(Note: the interview will be held under an unlicensed version of Zoom, and data may be stored 

on or accessible by servers in the United States and may be subject to examination by 

government or law enforcement under the Patriot Act. While this likelihood is small, the 

researcher is required to let the participant know this possible risk.) 

 

 

Participant’s Signature:                                                            Date              11/04/2022                     

(If the participant does not have a scanner/printer for the participant’s signature, please email the 

interviewer indicating the consent.) 

 

Researcher’s Signature:                                                              Date              11/04/2022                     

 


