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Circular Economy (CE) is a sustainable systematic approach to industrial 

processes which aims to replace our linear ‘take, make, waste’ economic model 

with one where resources are kept in productive use as long as possible, and 

waste is minimized. As the construction industry is one of the most polluting 

and least resource efficient sector, it could greatly benefit from CE. In this 

qualitative study, to contribute toward the CE in the construction research 

area we examined five prominent Swedish construction firms and their ongoing 

transition to become circular. The research is based on existing literature 

followed by the analysis of corporate documents and interviews. As our key 

findings, we identified that the adoption of the concept is still in the early stages 

but has gained pace in the last few years, and it is mainly motivated by societal 

and regulatory drivers. We found that the sector currently focuses on better 

resource and waste management, but we also identified unique challenges to 

conquer. We conclude that to make CE work in the Swedish construction 

industry all the stakeholders in the sector have to work together. 
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Popular Scientific Summary 

“Our population and our use of the finite resources of planet Earth are growing 

exponentially, along with our technical ability to change the environment for good or ill” 

(Stephen Hawking). As the famous quote by Stephen Hawking states, the future of our 

planet is highly dependent on how wisely we use its resources. However, current practices 

in industrial activities favour a linear business model which is simply “take, make and 

waste”. 

The construction industry is one of those industries where the linear approach is dominant 

and adopted by numerous firms within the industry. Additionally, the industry can be 

considered as one of the main contributors to waste and poor resource utilization in 

Sweden also. In fact, the industry causes approximately 35 percent of all waste and 

accounts for 20 percent of total carbon emissions in Sweden. On the other hand, Circular 

Economy (CE) is a novel approach which aims to reshape our industrial processes by 

minimizing the consumption of finite resources and keeping resources in productive use 

in the economy for as long as possible. In other words, CE is a systemic approach to 

economic development, which aims to decouple growth from the consumption of finite 

resources and keep the resources in productive use in the economy with activities such as 

maintenance, reuse, refurbishing, and recycling. Instead of identifying resources as waste, 

firms may generate additional value from resources which is a win-win situation not only 

environmentally but also economically.  

So, this paper has aimed to explore the practical implementations of circular economy in 

the construction industry in Sweden in order to understand the current situation of the 

industry. The study contains an extensive literature review and an examination of five 

construction firms in Sweden through reviewing their publicly available documents and 

interviews with the representatives of the corporations. 

Though Sweden is amongst the most sustainable countries, its construction industry is 

still very polluting, wasteful and resource inefficient. During the study, we have found 

that CE is a quite new concept in the construction industry, however, there are promising 

practices already in use. This research clearly illustrates the drivers, current practices, and 

challenges regarding the implementation of circular economy in the Swedish construction 

industry, but it also identifies factors that hadn’t been mentioned in the existing literature. 

The reputation of the organization, legislation, customers and financiers are identified as 
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the main drivers. The most prominent practices that have been already implemented in 

the sector are better waste management, more efficient resource use, for example, 

increased recycling and reuse rates, and increased use of renewable energy. On the other 

hand, the long lifespan of constructions, complex industry structure and logistics are the 

main challenges that the construction firms in Sweden encounter in the transition from 

linear business models to circular ones. During the research, we have observed that 

researchers mainly focused on either short-lived or medium-lived consumer products 

within the CE literature. However, constructions and buildings are entities that have 

relatively long lifespans. When a product has an extremely long lifespan, it is 

exceptionally challenging to consider after-life practices such as recycling or reusing 

various components and materials as it is suggested by scholars. Therefore, when it comes 

to circular economy implementation in the construction industry, a new perspective and 

a different way of thinking are needed. 

Additionally, close cooperation with suppliers and obtaining reliable information have 

been seen as important enablers. The adoption of circular models requires an industry-

wide effort. Also, the study unearths that there is a lack of research regarding the 

cooperation between various stakeholders within the construction industry. In order to 

make circular economy work, every aspect of the industry has to harmonize, such as 

designers, legislation, customers and so on. Thus, as a future study, various actors, and 

their impacts on the implementation of circular economy within the construction industry 

might be conducted by researchers. 
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1 Introduction 

As the detrimental effects of our industrial activities on the environment and society have 

become more apparent the current linear economic model of take-make-use-dispose has 

come under criticism, and a new more sustainable concept has been presented. Circular 

Economy (CE) is a systematic approach which aims to reshape our industrial processes 

by minimizing the consumption of finite resources and keeping resources in productive 

use in the economy for as long as possible. The concept has been steadily gaining 

attention recently and is also viewed by legislators as an essential policy for the 

construction industry due to its positive environmental impacts (European Commission, 

2020). According to European Commission (2018), the construction industry generates 

more than 35% of the total amount of waste in the European Union and the sector causes 

roughly 35.2% of all waste in Sweden (Statistics Sweden, 2020). Additionally, the 

industry consumes more resources than any other industry (Pomponi & Moncaster, 2017). 

According to United Nations Environment Programme report (United Nations 

Environment Programme, 2020), the construction industry is responsible for almost 38 

percent of total energy-related greenhouse gas (GHG) emissions globally. The numbers 

clearly state the problematic state of the industry and the importance of transitioning to a 

more environmentally responsible business model. As is described by many scholars 

(EMF, 2015; Lacy, et al., 2020), CE aims to keep materials, components and products at 

their highest value all the time with aiming to decouple growth from the consumption of 

finite resources and to keep the resources in productive use in the economy for as long as 

possible. However, the majority of the research in the field of Circular Economy has 

focused on short-lived manufactured products (Singh & Ordonez, 2016) in contrast, 

constructions are unique entities with a complex supply chain with various actors, 

components and materials (Hart, et al., 2019). This complex structure of the industry still 

works in favour of linear business models currently (Arup & Bam, 2017). However, CE 

and circular business models hold immense opportunities for the construction industry 

where firms can reduce waste production, energy use and greenhouse gas emissions 

(Pomponi & Moncaster, 2017). Also, constructions, as entities show great potential in 

terms of benefitting from additional value creation with CE that the industry can utilize 

circular practices in a broader context to explore hidden opportunities (Hopkinson, et al., 

2019; Smol, et al., 2015).   
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1.1 Goals and research questions 

This study aims to investigate the practical implementation of Circular Economy in the 

construction industry. The concept became one of the main building blocks of the 

European Green Deal, Europe's new strategy for sustainable growth (European 

Commission, 2021) and as such has long term implications for the construction sector in 

the region. The study focuses on Swedish construction companies to explore them in more 

detail. The purpose of the thesis is to contribute to the further understanding of recent 

development about how Circular Economy can be adopted by the construction industry. 

To get a better grasp of the issue, the thesis will seek the answers to the following research 

questions: 

Taking a look at the present state of the Swedish construction industry what are the 

reasons to adopt Circular Economy and what drives the transition? 

What circular practices have already been implemented in the Swedish construction 

sector? What are the challenges associated with Circular Economy that the industry 

has to overcome? 
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1.2 Research framework 

As the study is a purely explorative endeavour, we decided to adopt an entirely qualitative 

approach. A framework conceptualized by Bell, et al., (2019) has been used as the main 

research methodology and design for our qualitative research. 

 

Figure 1. Qualitative research framework 

Source: Bryman & Bell 2019, p.358 

During the study, we followed the presented iterative process. By revisiting the different 

steps again and again we aimed to further and deepen our understanding of the topic and 

thus carry out a detailed analysis and discussion to finally arrive at a well-researched 

conclusion. 

The study is organized as follows: Chapter 2 is an extensive literature review of the 

academic literature on Circular Economy and a deeper look into the papers about its 

implications for the construction industry. Chapter 3 explains the methods that were used 

in the study. Chapter 4 presents the current state of the Swedish construction sector and 

the companies that were included in the research. In Chapter 5 we present the key findings 

of our study. Chapter 6 brings a discussion about the drivers, challenges, promising 

solutions and initiatives related to Circular Economy in the Swedish construction 

industry. The study ends with Chapter 7 in which we present our conclusion and 

suggestion for further research. 
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2 Theoretical background  

This chapter provides an overview of the main theoretical and conceptual research 

perspectives that the work draws on. Relevant papers and publications are reviewed in 

the field of Circular Economy and then specifically CE in the construction industry for a 

deeper understanding of how industries work with implementing CE. 

2.1 Circular Economy description 

Circular Economy as a theory has its roots in sustainable development and industrial 

ecology. The most common definition of sustainable development is that it is an 

economic, environmental, and social development that meets the needs of the present 

without compromising the needs of future generations (Baumgartner & Rauter, 

2017)These theories share a lot of similar aspects as they are closely linked. Due to the 

unclear conceptual contours and constraints, many use them interchangeably 

(Geissdoerfer, et al., 2017).  

2.1.1 Definition 

Circular Economy addresses the issue, best outlined by Buckminster Fuller in his book-

length essay entitled Operating Manual for Spaceship Earth (Fuller, 1969), that the world 

does not have unlimited resources. However, CE does not have a clear and universally 

accepted definition. As a result, in this thesis, we will mainly use the two most often cited 

definitions. The most cited source of the definition of the concept was given by the Ellen 

MacArthur Foundation, which is a charity advocating for and increasing awareness of 

Circular Economy. They have interpreted it as “an industrial economy that is restorative 

by design and aims to keep products, components, and materials at their highest utility 

and value at all times” (EMF, 2015). The other one is given by Peter Lacy, who wrote 

two books on the topic (Lacy, et al., 2020; 2015). In these, he describes CE as a systemic 

approach to economic development, which aims to decouple growth from the 

consumption of finite resources and to keep the resources in productive use in the 

economy for as long as possible.  

2.1.2 Principles 

Circular Economy has three main principles: designing out waste and pollution, keeping 

products and materials in use and regenerating natural systems (EMF, 2019) 
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The first one of these principles addresses the immense number of resources that we spend 

and use without a thought. Currently, about two-thirds of the material we extract from the 

planet ends up as waste and only 9 percent of the materials are recycled (Kunzig, 2020). 

In CE, the target is close to 0 percent waste and pollution. CE unveils the negative 

economic activities that harm the environment or society and then excludes them. In 

essence, this includes food waste, hazardous materials, greenhouse gases, one-use plastics 

and other substances that would pollute the water, land or air. 

The second principle is aimed at increasing the lifespan of products and materials. The 

concept encourages “activities that conserve resources in the form of energy, labour, and 

materials. This means designing for durability, reuse, remanufacturing and recycling to 

keep products, components, and materials circulating in the economy” (Ellen MacArthur 

Foundation, 2019). So businesses that embrace the Circular Economy would create 

products with long lifespans and would promote the maintenance and refurbishment of 

such products. CE also pushes for recycling and the reuse of materials, which would result 

in a decline in the use of virgin materials. 

Last, but not least CE pursue to create an industrial system that is able to regenerate 

nature. By favouring renewables over non-renewables and designing waste entirely out 

of the system it can achieve net positivity through restorative models. This means that the 

economic activities will add resources to nature instead of extracting them. 

However, the critics of CE say that the concept overprioritizes the economic advantages 

and has a market-liberal perspective while giving less regard to the social aspect 

(Geissdoerfer, et al., 2017). Moreover, while CE presses for the reduction in virgin 

materials it does not advocate for a reduction in consumption or question the paradigm of 

economic growth (Murray, et al., 2015). There is also a notion behind the concept that 

technological development will reach a level where we can redesign the whole industrial 

system into a circular one (Martin & Kemper, 2012). 
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2.1.3 Circular strategies and business models 

The Ellen MacArthur Foundation (2013) offers tools and strategies for companies to 

guide them on how they can create and deliver higher value through circularity. As 

highlighted before, these strategies mainly focus on closing the resource loop and on 

reducing the use of virgin minerals and materials. 

Circular Strategy Description 

Maintain & prolong  The strategy of designing for durability. It promotes 

maintaining and repairing products. It aims to keep 

products and materials in use for as long as possible. 

It discourages unsustainable practices such as 

planned obsolescence (Guiltinan, 2009). 

Reuse & redistribute Most products are only used for a fraction of their 

technical lifetimes, therefore reusing them can be 

advantageous. Instead of ending up as waste, the 

products no longer in use can be redistributed to new 

users who can still benefit from them. This strategy 

encourages practices like second-hand buying. 

Refurbish & remanufacture This strategy is aimed at restoring value to products 

that can no longer be used. Refurbishment requires 

less input and is mainly a cosmetic alteration to 

restore a product. Remanufacturing requires the 

disassembling of the product, then changing and 

updating its damaged or obsolete parts then 

reassembling it with the aim to achieve new product 

quality. 

Recycle Recycling is the process where the product is 

disassembled, and the parts are reduced back to their 

basic material level. The material gained this way can 

then be used to make new parts. The general aim is to 

upcycle the materials and avoid downcycling.  

Cascades It is a strategy aimed at products that are made up of 

organic materials. The goal is to reuse and refurbish 

these products as long as possible, however, at the 

end of the product’s life it can be returned back to 

nature as nutrients. 

Table 1. Circular Strategies 

 



7 

Figure 1 shows these strategies on the Circular Economy system diagram. With this Ellen 

MacArthur Foundation aims to capture the essence of CE and show the economic process 

and benefits. 

 

Figure 2. Circular Economy System Diagram  

source: Ellen MacArthur Foundation, 2013, p. 24 

As firms are expected to play a crucial role in the transition to CE, these strategies had to 

be made into functional business practices and operations. As a result, the concept of 

Circular Business Models (CBM) has been developed by academia and industry. CBMs 

offer organizations the opportunity to combine circular strategies and to generate, secure 

and convey value while reducing their resource consumption and pollution (Whalen, 

2020). However, CBMs not only address the necessity of slowing and closing resource 

loops but also provide some innovative models that take a different view on consumption 

habits. 

A study by Lacy et al., (2015) offers five business models associated with CE. Three of 

the models are primarily focused on production, these are Circular Inputs, Product Use 

Extension, and Resource Recovery while the other two target consumption and the 

relationship between the product and the consumer, namely Sharing Platforms and 

Product as a Service. 
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Circular Business Model Description 

Circular inputs Currently, one of the most adopted CBMs, the goal of 

which is to replace the linear type of resource with 

circular alternatives in the value chain. Using 

renewable energy, recyclable, and regenerating bio-

based materials. 

Product use extension It utilizes the strategies of maintaining, prolonging, and 

refurbishing. It allows the expansion of product life 

cycle and ensures that they stay economically useful 

for as long as possible and that product upgrades are 

done in a more targeted way. 

Resource recovery Another widely adopted CBM. It focuses on the end 

stage of the product life cycle with the aim to 

transform waste into value, by recovering still valuable 

resources and energies from no longer functional 

products and by-products. 

Sharing platform This CBM undertakes to change consumption habits by 

shifting away from exclusive ownership and thereby 

enabling the increased utilisation rate of products. It 

encourages cooperation among product users both on 

individual and organisational levels. It is a popular 

CBM for products and assets that traditionally have 

low utilization such as vehicles, apartments, and books 

(Hasan & Birgach, 2016). 

Product as service Another CBM aimed at changing our perception of 

ownership and offers an alternative to the traditional 

model of “buy and own”.  Instead of possessing a 

product, the customer gets “only” access to it through a 

lease, rent or pay-for-use arrangement. Companies 

retain ownership of a product and sell its benefits on a 

service basis while remaining responsible for the 

good’s maintenance and treatment at end of use (Lacy, 

et al., 2020). 

Table 2. Circular Business Models 

 

2.1.4 Drivers and benefits 

Circular Economy initiatives have been recognized by many as providing positive 

environmental, social, and even financial impacts. The literature on CE provides several 

drivers (Rantaa, et al., 2018; EMF, 2013; Lacy, et al., 2020), most of these can be assorted 

into three categories: societal, regulatory, and economic. Identifying these drivers can be 
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beneficial in the decision-making process when concluding how to further promote the 

adoption of CE practices.  

Regulatory drivers 

The first category of drivers is the regulatory drivers, which includes the methods through 

which governments and intergovernmental organizations can support and accelerate the 

transition to CE. In academic literature, the regulatory drivers are considered to have a 

crucial role in promoting and facilitating CE (Rantaa, et al., 2018). The regulatory bodies’ 

role is to provide a welcoming environment for CE through various legal frameworks, 

taxes, incentives, infrastructure development, and to promote more social participation 

and increase stakeholder confidence in CE initiatives through a solid education system 

on sustainable development (Jesusa & Mendonça, 2018; EMF, 2015). The greatest 

economic powers on the world stage, the US, China and the EU, all have some sort of 

regulatory framework that promotes circular practices, though the extent of these are 

varying (Rantaa, et al., 2018).  

One of the major regulatory drivers is the government regulations requiring industries to 

follow certain sustainable waste management practices. In most countries, these laws 

focus on the disposal of hazardous substances and conflict minerals. However, they could 

also order companies to organize the recycling of e-waste or ban the landfilling of organic 

waste and so on (Rantaa, et al., 2018). Failing to comply with these regulations can result 

in additional inspections, penalties, fines and ultimately the closure of the non-abiding 

facility. Moreover, in the EU, there are concepts such as the ‘polluter-pays-principle’ and 

the ‘waste-hierarchy’ and the ‘end-of-waste status’, which try to address different issues 

related to waste management (Bourguignon, 2018). The first one aims to include the cost 

of waste management into the price of the product that is responsible for the produced 

waste. The waste hierarchy is a priority order set among waste prevention and 

management options. The order of preference is prevention, reuse, recycling, recovery 

(mainly in the form of energy through incineration) and disposal (European Council, 

2008). The end-of-waste status focuses on products that are defined as waste generally 

but could be used as a by-product in different industries. 

Another way that governments promote CE and more broadly sustainable practices is 

through the so-called ecolabels. The purpose of these ecolabels is to recognize products 

and services that reach high environmental standards and as such promote these products 

to consumers over less environmentally conscious products (Yokessa & Marette, 2019). 
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There are hundreds of eco-labels implemented around the world all varying in their focus 

industry and requirements for obtaining them (Ecolabel Index, 2022). In the EU the most 

important one is the EU Ecolabel, which was established in 1992. It provides guidelines 

for companies throughout their products’ life cycle: from raw material extraction to 

production, distribution, and disposal (EU, 2009). It is frequently updated with new 

criteria so that the corporations that aim to achieve it have to always improve the 

sustainability of their products. The latest changes included requirements for circularity 

in production (European Commision, 2020). Another label that is worth mentioning is the 

Nordic Ecolabel or “Nordic Swan”. It was established in 1989 as a voluntary ecolabelling 

scheme for the Nordic countries Denmark, Finland, Iceland, Norway, and Sweden 

(Nordic Ecolabelling, 2022).  

Governments can drive the adoption of Circular Economy by using financial tools as well. 

These can be divided into two categories, they can be punishing or promoting tools. The 

most common way to further the transition to circularity is to punish unsustainable 

practices through taxes. A good example of this is carbon taxes, which are taxes that have 

to be paid on each product, fuel and service based on the carbon or CO2 emission 

associated with them (Sumner, et al., 2011; Baranzini, et al., 2000). However, these taxes 

have to be high enough to make high carbon intensity fuels, like coal and oil, really 

unattractive and force them out of the energy market (Caron, et al., 2018). Targeted taxes 

can be also an efficient way to lower the amount of waste sent to landfills and incinerators 

by increasing the cost of waste disposition (Rantaa, et al., 2018). On the other hand, 

subsidies for sustainable practices are proven to have an accelerating effect on the 

adoption of Circular Economy (Nicolinia & Tavoni, 2017). The increased income from 

the taxes can be used for the subsidies to support recycling in waste management and the 

wide adoption of renewable energy sources. 

Other regulatory drivers include the different measures and policies implemented by 

governments and intergovernmental bodies in recent years, such as the ‘right to repair’ 

initiative (European Commission, 2022; Šajn, 2022), the ban on single-use plastics (EU, 

2019), the punishment of planned obsolescence (EESC, 2016; European Commission, 

2022) and so on. 

Although the regulatory drivers are deemed as the most necessary and important ones, 

however, just them alone are not sufficient enough to promote the adoption of Circular 

Economy. 
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Societal drivers 

Probably the most significant societal driver for CE is the increasing social sensitivity to 

environmental problems (Eurobarometer, 2021). As the consequences of our 

unsustainable industrial activities of the last 200 years are getting more significant and 

noticeable the public is getting more aware of these issues. The rising average global 

temperature, which used to be just data, now culminates in frequent heatwaves, forest 

fires in unprecedented places, and severe droughts and floods on an unusually large scale. 

These occurrences of extreme weather and shifting precipitation affect the lives of 

millions and as such are hard to dismiss. Moreover, the increased media coverage of less 

apparent consequences such as the rise in the number of heat-related or air-pollution-

related deaths, the risk of new pandemics, melting ice caps and glaciers and rising sea 

levels also contributed to the increased consciousness about the environment. As a result, 

more and more people consider climate change as an issue that has to be addressed, in the 

EU, for example, more than 90 percent consider it as a serious problem (Eurobarometer, 

2021).  

Another driver related to societal factors is the changing customer habits, which play a 

significant role in people’s lives today as it showcases their stance in society. There is a 

shift in the attitude of the consumers toward a greener lifestyle as they aim to reduce their 

impact on the environment (Jabeen & Kavitha, 2019). As these cultural values change, 

they encourage and enable different forms of consumption. These changes led to the rise 

of the sharing economy, which redefined the ways goods and services are created, traded 

and valued (Botsman & Rogers, 2010). The sharing economy had its biggest successes in 

the transportation (Uber, Lyft) and tourist accommodation (Airbnb) markets; however, 

consumers have started to prefer service models to ownership in different fields as well.  

Furthermore, as demand for sustainable products and services increases, corporations 

have come to realise that they could build positive business reputation by embracing 

sustainable practices. Companies try to distinguish themselves and create a competitive 

advantage through environmental claims and obtaining different green labels (Andrews 

& DeVault, 2009). Some companies even made sustainability their core value, e.g. 

Patagonia, Vaude. Today even rankings are available, which make it possible for 

consumers to evaluate and compare companies on their level of sustainability (Corporate 

Knights, 2022). 
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Economic drivers 

As Circular Economy as a concept has its focus on the better utilization of materials, most 

of the economic drivers are related to economic difficulties surrounding the use of non-

renewable resources and virgin materials. 

One major economic driver for Circular Economy, more specifically the faster adoption 

of renewable energy sources such as wind and solar, is the extreme volatility of energy 

prices. Last year, in 2021, in a span of 9 months the energy prices in Europe increased 

ninefold, due to natural gas shortages on the international markets caused by various 

reasons on both demand and supply sides (IEA, 2021). On the other hand, renewables do 

not require any material input for electricity production after completion, as such the 

electricity pricing could be decoupled from the pricing of natural gas., thereby creating 

more stability (Eyl-Mazzega & Mathieu, 2021). However, as of now, some processes can 

have higher costs due to the process of electrification still being in the development stage 

in certain industries. However, as the electrified processes will mature and will get more 

widespread the scale of industry will drive down the costs. 

Another issue that drives the transition to Circular Economy is the rising raw material 

prices. As consumption around the globe increases so does the demand for materials for 

production. On the other hand, with the increased extraction we are inching closer and 

closer to resource depletion in the cases of certain materials and minerals (Magdoff, 2013; 

Villenaa & Greveb, 2018; Careddu, et al., 2018). These two trends together are steadily 

driving up the prices of raw materials. In the meanwhile, the cost of recycling and reuse 

has been constantly dropping due to the technological advancements in the field, making 

this option more attractive. Moreover, recycling can reduce the dependency on imported 

raw materials as well, which can be especially important in cases of materials where a 

country has a near-monopolistic position in the market (Aloini, et al., 2020). 

There are also potential opportunities for companies to seize. These include but are not 

limited to new business development opportunities, potential technological and process 

innovations, new value creation and access to green, niche or new markets (Aloini, et al., 

2020).  

Benefits  

Circular Economy is an approach to sustainability which, if implemented correctly, can 

have remarkably positive effects on every aspect of sustainability. On the economical 

level if it is carried out properly it can uphold the economic growth, it can result in 
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lowered material costs and boost innovation. Moreover, a study by Horbach, et al (2015) 

claims that the implementation of Circular Economy will have positive effects on job 

creation as well. As for environmental issues it has the potential to lower carbon 

emissions, lower virgin material consumption, promote soil health and land productivity, 

and regenerate nature. Finally, society will benefit from the products having a longer 

lifespan, which will increase the disposable income for households (Ellen MacArthur 

Foundation, 2015), while the increase in air and water quality will have a positive effect 

on general health. 

2.2 CE in the construction industry 

Researchers have mainly focused on CE practices for either short-lived or medium-lived 

consumer products however, in contrast, constructions are long-lived products with 

complex supply chains, with various components and materials where each has different 

functions and life cycles (Hart, et al., 2019; Pomponi & Moncaster, 2017). Nowadays, 

several buildings are built based on the same design, but in general, constructions are 

based on various customer requirements that vary from project to project. Thus, in 

general, constructions can be observed as unique projects. Even though the world´s first 

Circular Economy standard, BS 8001, has been published for organizations, it is hard to 

generalize the framework within the construction industry due to the uniqueness and 

complexity of their projects as it is explained. Nevertheless, CE in the construction 

industry has recently started to gain significant attention from scholars. According to 

Pomponi and Moncaster (2017), CE may provide prominent opportunities for the 

construction industry where they can reduce greenhouse gas emissions, overall energy 

use and waste production. Furthermore, constructions have been observed as entities that 

show tremendous potential for CE value creation (Hopkinson, et al., 2019). This opinion 

lies in line with a study by Smol et al. (2015) that the construction industry can benefit 

from CE practices in a broad context. Instead of linear business approaches that generate 

enormous amounts of waste, CE can ensure resource optimization and sustainable 

production that minimizes waste (Govindan & Hasanagic, 2018). It is also suggested that 

CE may enable firms to avoid unnecessary waste generation by reusing and recycling 

materials (Ghisellini, et al., 2017). Another study by Lemaitre et. al, (2019) has also 

supported that the implementation of Circular Economy practices would limit waste 

generation and unnecessary resource usage.  
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2.2.1 Material Efficiency & Waste Management 

It is observed that the CE literature in construction has gained momentum around the 

topics such as waste management and reusability of materials. According to Osobajo et 

al. (2020), the reusability of resources and materials is still the main subject for scholars 

and pioneers within the construction industry because construction and demolition waste 

are observed as one of the main reasons behind environmental pollution. Reuse of the 

materials that have been recovered from construction has been viewed as an applicable 

strategy that would provide both economic and environmental benefits (Ghisellini, et al., 

2018). In addition, the utilization of a building structure that minimizes the use of virgin 

materials could reduce the environmental impact of a building as well as total cost 

(Sanchez, et al., 2019). Moreover, it is also unearthed the that, reuse of materials such as 

bricks, concrete and wood-plastic composites from secondary materials ensures a 

decrease in carbon emission (Nussholz, et al., 2019). Another study by Silva et al., (2019) 

where authors have observed various case studies, unearths the technical applicability of 

recycled aggregates in buildings and road pavements however, it is also explained that 

the full potential of utilization from recycled aggregates has not reached yet due to the 

lack of knowledge and confidence in materials within the industry. In addition, recycling 

the waste within the construction into recycled aggregates such as recycled concrete 

aggregates, recycled brick aggregates and recycled ceramic aggregates is observed as an 

effective method that reduces overall, waste, especially in regions like China where 

concrete, bricks and ceramics account for 80 percent of the whole construction and 

demolition waste by weight (Ma, et al., 2019). On the other hand, increasing the use of 

prefabricated components in construction would assist firms to achieve waste reduction 

to a considerable extent (Minunno, et al., 2018). The same study also suggests that 

integration of by-products, scrap, and waste into the production of new components such 

as concrete, which is highly used in buildings, may bring huge opportunities to 

construction firms in terms of resource efficiency, waste reduction and cost savings. In 

the same direction, according to Kylili & Fokaides (2017), the exploitation of 

prefabricated construction components, as well as utilization of recycled construction 

materials, has been claimed as enablers that would improve sustainability within the 

construction sector. However, even though some of the suggested strategies above might 

show huge potential for better waste management, there are also some important barriers 

that the industry has to overcome in its journey towards circularity. According to 

Mahpour (2018), inefficiencies during construction and dismantling, waste mantling, 
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sorting, transferring, and recovering processes were brought up as the main barriers in 

front of the industry. Furthermore, using mostly finitely recyclable materials as resources 

and uncertainties on the financial side of novel waste management strategies have also 

been observed as another of the main obstacles (Mahpour, 2018). A case study by 

Crawford et al. (2017) also considers the time and cost associated with recycling and 

sorting the waste as a major barrier besides other barriers such as lack of incentives, lack 

of education and ingrained industry culture. As an example, lack of information about 

used components and products as well as lack of financial incentives has also been viewed 

as the main hurdles in front of the Norwegian construction sector in order to reuse 

components instead of disposing of them in landfills (Nordby, 2019). 

2.2.2 Supply Chain 

On the other hand, efficient production could be achieved through CE practices with the 

collaboration of various stakeholders within the construction industry (Tong & Tao, 

2016). According to Arup & Bam (2017), stakeholder collaboration within the value 

chain is essential for the industry in order to prevent value loss. It is also mentioned that 

instead of short-term objectives, the adoption of a longer-term perspective by 

stakeholders is a necessity. Moreover, sharing information within the whole chain 

transparently is seen as a great enabler of CE implementation. To be able to implement 

CE strategies and eliminate waste, the supply chain of materials was also seen as 

important (Pan, et al., 2015). In the same line, the evolvement of construction supply 

chains around circular business strategies has been observed as vital in order to eliminate 

construction waste and improve the reusability of materials (Akinade & Oyedele, 2019). 

However, adopting such a notion is a very tough task to achieve due to the industry´s 

unique complexity and its numerous actors (Hart, et al., 2019; Vladimir & Przemyslaw, 

2017) and this complexity still works in favour of linear models (Arup & Bam, 2017). To 

bring circular constructions to life, a set of new practices, collaboration and sharing the 

responsibilities around circular models within the entire supply chain is a necessity 

(Leising, et al., 2018). A harmony between the stakeholders within the supply chain 

regarding Circular Economy practices should be the priority where every actor 

contributes to the process (van Sante, 2017).  

Disregarding the supply chain is very likely to bring undesired outcomes. To illustrate, a 

study by Onat et al., (2014) has unearthed that in the United States, 80 percent of whole 

construction-related GHG emissions are associated with the supply chain. In contribution, 
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petroleum refineries, lighting fixture manufacturing, and electric power generation and 

transmission sectors within the construction supply chain are sharing the main 

responsibilities behind this result (Mohamed Abdul Ghani, et al., 2017). A case study by 

Nasir et al. (2017) has also revealed that compared to a linear supply chain, the adoption 

of CE models in the construction supply chain may also contribute environment by 

reducing carbon emissions. As it is mentioned, a collaborative effort and involvement of 

all parties such as wholesalers, contractors, designers, demolishers, material suppliers, 

and project management teams are important. In order to align the supply chain to operate 

as one, mutual interests should be identified. Fortunately, circular business models may 

bring numerous opportunities that each party can benefit from. For instance, instead of 

demolishing the buildings, dismantling may enable a demolisher to earn extra with the 

same number of resources which is a good example of additional value creation. In the 

same line, a wholesaler may purchase used components and may sell them to contractors 

where generally wholesalers have strong relationships with contractors in the construction 

supply chain (van Sante, 2017). 

2.2.3 Design 

Design is the other aspect that is highly discussed in the literature. The design phase is 

one of the most important stages of construction when it comes to implementing CE 

strategies in the construction industry. A study by Gangolells (2014), where various 

Spanish construction companies were observed and surveyed, has revealed that it is the 

design phase where firms mainly consider their waste management, recycling, and future 

reuse strategies. According to Arup & Bam (2017), a circular design must ensure that all 

building structures last longer, where they should be repaired, recycled, remanufactured, 

and reused over time. Additionally, planning adaptability, upgradability and reusability 

during the design phase may increase the residual value of construction by 60 percent at 

the end of first life (Arup & Bam, 2017). On the other hand, a study by Nijgh & Veljkovic 

(2019) has shown that demount ability and reusability of construction structures extend 

the life cycle of a component and prevent firms from using virgin materials which will 

eventually contribute to the environment. Furthermore, it is also proven that building 

constructions with demountable connections between components and prefabricated 

assemblies provides more reusable materials compared to traditional designs (Akanbi, et 

al., 2018). Generating a tag system for components that are demountable such as doors, 

walls, and facades may enable service providers to track, repair, upgrade and redesign 
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those components and thus extending their overall lifespan (Swift, et al., 2017). As it is 

explained, design for disassembly is an important subject within the field which attracts 

the attention of many scholars. It is viewed as an opportunity to resource new projects 

with materials that used to be thought of as disposable or waste which can even create job 

opportunities as the disassembly process requires significant labour (Rios, et al., 2015). 

Moreover, design for disassembly not only facilitates the reuse of components but also 

feeds the market of reused products which can be an important enabler that may foster 

the utilization of such parts within the industry. Also, an appropriate design that could 

improve the adaptability of various components and can be used in different settings or 

projects in future is seen as one of the key strategies of CE that the construction industry 

could benefit from (Minunno, et al., 2018). A more technical study by Salarma (2017) 

has argued that design for deconstruction would bring environmental, social, and 

economic benefits that the traditionally designed construction could not serve with the 

focus on the disassembly potential of components such as precast concrete and its 

elements. Furthermore, prioritizing materials during the design phase such as steel which 

can maintain its material characteristics over a long time is important in order to utilize 

such materials for future use (Minunno, et al., 2018). 

2.2.4 Challenges & Barriers 

On the other hand, CE in the construction industry has been encountering many 

challenges and barriers which were highly debated among scholars and recently many 

studies have been published in this field (Rios, et al., 2015; Adams, et al., 2017; Mahpour, 

2018; Hart, et al., 2019; Hossain, et al., 2020). The study by Adams et al., (2017) where 

the authors have conducted surveys with the actors of the construction industry has 

revealed that the lack of incentive to design for end-of-life considerations, the lack of 

market mechanisms to foster recovery, the fragmented supply chain and the complexity 

of the buildings are the major challenges in front of the industry. Lack of mutual interest 

among the supply chain actors, lack of incentives and uncertainties that the current CE 

agenda could not clarify has seen as important barriers for construction firms in order to 

reshape their supply chains around circular notions (Schraven, et al., 2019). On the other 

hand, the long lifespan of constructions and their components was observed as a challenge 

to adopt CE where various stakeholders´ involvement makes the building environment 

even more complex (Zimmann, et al., 2016). Additionally, the long product lifecycles 

also bring uncertainties regarding their future use and adaptability aspects which are 



18 

significant aspects of CE in construction (Hart, et al., 2019). Moreover, construction firms 

generally do not consider end-of-life scenarios of components and materials during the 

design phase which is seen as one of the key challenges for CE adoption (Hossain, et al., 

2020). It is mentioned that the design for adaptability framework to guide circularity with 

adaptable components and materials would be needed in order to overcome such 

problems (Geldermans, 2016). As other industries suffer, the availability of virgin 

materials and their low price compared to recycled equivalents could prevent firms to 

recycle and reuse such materials (Adams, et al., 2017).  

The lack of appropriate circular business models or frameworks for constructions is also 

a huge obstacle where industry experts believe that a clear case or example where a 

suggested framework could successfully be applied is missing (Adams, et al., 2017; 

Hossain, et al., 2020). This can be considered as one of the main reasons why construction 

firms hesitate to change to CE. However, it is also challenging to come up with such a 

framework for the construction industry where each project is unique and consists of 

different materials and various sets of activities. Also, due to the nature of projects, 

financial outcomes dominate environmental and social concerns as rapid returns on 

investment are generally prioritized over environmental objectives (Arup & Bam, 2017). 

In addition, instead of focusing on long-term goals and collaborations which is 

indispensable for circular business models, construction firms usually aim for short-term 

objectives which is also a barrier in front of CE adoption for the industry. It is argued that 

the strict project timelines and schedules also favour linear business models which makes 

the implementation of CE difficult (Guerra & Leite, 2021). Since recycling or reusing 

materials are not only costly but also time-consuming, firms prefer an easy way out so 

they mainly utilize virgin materials in order to meet the project deadlines. On the other 

hand, even though CE awareness among organizations is increasing, knowledge and 

understanding of CE dynamics, models and benefits are still lacking (Kirchherr, et al., 

2017; Rizos, et al., 2016). In contribution, a study by Archaya et al., (2018) has also 

revealed that stakeholders within the industry are still insufficiently familiar with how CE 

could take place and how the sector could benefit from it. Another missing point that the 

article (Archaya, et al., 2018) has found is the lack of regulations and incentives by 

policymakers that would foster the transition from linear models to circular ones. The 

importance of collaboration between policymakers and industry was seen as crucial to 

building a supportive regulatory framework. We can make inferences that the lack of 
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incentives and support by policymakers would also lower the willingness of firms to adopt 

or accelerate the transition to circular models  
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3 Methodology  

This chapter presents the different methods used for collecting and analysing data that 

were adopted during the writing of this thesis. This research examines prominent 

construction firms in Sweden including JM, NCC, PEAB, Skanska and Svevia in order 

to obtain an extensive understanding of the Swedish construction industry regarding the 

implementation of Circular Economy and its practices.  

3.1 The research design 

This study adopts a qualitative research approach and this section details why qualitative 

research approach was adopted and what methods were used during the research. First, 

qualitative research is expressed as a better option if the research is conducted with an 

exploratory approach whereas quantitative research mainly focuses on testing hypotheses 

or theories instead. Furthermore, qualitative research is a distinctive method that is 

generally expressed in words and enables researchers to explore open-ended questions 

(Bryman, et al., 2019). Also, a qualitative study can be conducted with fewer respondents 

in contrast with a quantitative study where reaching a great number of respondents could 

be challenging within the given period. More importantly, Circular Economy as a concept 

in the construction industry is a relatively new topic and the awareness and knowledge 

level in the industry is rather low except for the people who are responsible for its 

development and implementation, and as such our aim was to reach out to these people. 

3.2 Data collection 

This section introduces the methods of data collection that were used during the writing 

of the thesis. We present various research methods and how they were used in our 

research. 

3.2.1 Sampling 

In qualitative research, sampling is usually conducted not on a randomized base, but in a 

more purposeful way. The researcher chooses the participants in a way that will help to 

answer the research question. It generally leads to an evolving and more flexible process 

There are multiple approaches to purposive sampling, each of which can be used for 

different purposes. Our chosen method is the generic purposive sampling method, as it 

allows for interviewees to be selected purposively on the basis of their likely ability to 
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contribute to the theoretical understanding of a subject. Bryman et al state that generic 

purposive sampling is commonly used in business research (Bryman, et al., 2019). 

Our focus was on identifying people for our thesis, whose job is related to planning and 

implementing sustainability strategies and goals at the major Swedish construction firms. 

We adopted two methods in trying to reach these people. The initial method we used was 

the general contact information available on the companies’ websites and we contacted 

these and asked to forward our request to the right person in the company. The other 

method was to use LinkedIn to find the people in the company with a position related to 

sustainability and contact them directly. 

3.2.2 Document collection  

Another method that was used during the research is called document collection and 

qualitative analysis of it (Bryman, et al., 2019). This is a common method in business 

research that can entail a lot of forms. The motivation for the use of this method is 

generally due to the difficulty of getting access to some companies. If scholars do not 

have exclusive access to company materials, this method mainly relies on publicly 

available documents. On the other hand, it is a good approach to contribute background 

studies to this research and complement the information that was obtained through the 

interviews. These public-domain documents included annual reports, sustainability 

reports, policy documents and articles. Various documents were collected, analysed, and 

later used in the empirical study. Most important of these were the studied companies’ 

five most recent annual and sustainability reports, which were thoroughly analysed. The 

qualitative analysis of the documents was made on the basis of the topic of our thesis, 

which is the implementation of circular practices in the construction industry and the 

challenges concerning it. The following table presents all the company documents that 

were analysed for the thesis. Svevia’s Annual and sustainability reports were all in 

Swedish language, as such the English quotes from those documents are the result of our 

translations.   
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Table 3 shows the 26 company documents that were used during our study. 

Company Document 

JM Annual Report 2017 

Annual Report 2018 

Annual Report 2019 

Annual Report 2020 

Annual Report 2021 

NCC Annual Report 2017 

Annual Report 2018 

Annual Report 2019 

Annual Report 2020 

Annual Report 2021 

PEAB Annual and Sustainability Report 2017 

Annual and Sustainability Report 2018 

Annual and Sustainability Report 2019 

Annual and Sustainability Report 2020 

Annual and Sustainability Report 2021 

Appendix with sustainability data and 

GRI Index 2021 

Skanska Annual Report 2017 

Annual and Sustainability Report 2018 

Annual and Sustainability Report 2019 

Annual and Sustainability Report 2020 

Annual and Sustainability Report 2021 

Svevia Annual and Sustainability Report 2017 

Annual and Sustainability Report 2018 

Annual and Sustainability Report 2019 

Annual and Sustainability Report 2020 

Annual and Sustainability Report 2021 

Table 3. Company documents used for content analysis 
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3.2.3 Semi-structured interview 

A semi-structured interview is a data collection method that is mostly used in social 

sciences. In this type of interview, a researcher has a series of questions where some 

questions are not asked and some of them are followed by follow-up questions in 

reflection on the answers provided by the interviewee (Bryman, et al., 2019). On one side, 

the semi-structured interview gives the freedom and encouragement to the respondents 

that could generate more useful information, especially in exploratory research. On the 

other side, it enables scholars to cross the boundaries of the interview that would prevent 

irrelevant data generation and provides more reliable, generalizable, and comparable 

qualitative data (Bryman, et al., 2019). 

As it is mentioned, several interviews have been conducted with the representatives of 

Swedish construction companies to obtain a clear understanding of the current problems 

that they are facing during the transition to circular business models. The companies for 

the interviews were chosen to provide as much information as possible about the CE 

initiatives in the Swedish construction industry. Also, one aim was to interview the 

companies that cover the major share of the market so that the research could offer a more 

generalisable result. 

An interview guide has been generated which consists of a few main questions that are 

related to different topics within Circular Economy, see Appendix 1. Then, the 

respondents will be exposed to follow-up questions based on the flow of the interview. 

This semi-structured setup is intentionally used during research instead of a structured 

interview. The main reason is the semi-structured design enables respondents to have 

freedom over the topic where they can share their personal experiences and knowledge. 

In the same line, instead of canalizing interviewees to a predetermined direction which 

could limit the data that will be gathered, a semi-structured interview would enable 

researchers to obtain detailed, fruitful data (Kvale, 1996). However, it should be noted 

that, even though an unstructured interview setup would enable researchers to acquire 

tons of data, there is a risk of ending up with irrelevant data that might either mislead or 

not contribute to the study (Bryman, et al., 2019). Thus, with the semi-structured 

interview design, freedom to respondents will be given where interviewees can be guided 

within the boundaries of the topic. 

All interviews were done via online meeting platforms such as Zoom and Microsoft 

Teams. Each interview lasted approximately 1 hour, the meetings were recorded, and the 
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respondents were informed beforehand. The recordings were transcribed to identify, 

collect, and group data that were later used in the empirical study. All of our respondents 

can be seen in the following table. 

Interviewee Company Position Initials 

Elisabet Stadler PEAB Group Environmental 

Manager 

R1 

Caroline Isaksson JM Environmental and 

sustainability specialist 

R2 

Larissa Strömberg Svevia Climate neutrality manager R3 

Sebastian Welling NCC Acting Group Manager & 

Sustainability Specialist  

R4 

Table 4. Interviewees and their respective companies and positions 

3.3 Ethical consideration 

When conducting research there are certain ethical considerations that should be kept in 

mind and avoided. Diener and Crandall (1978) highlighted four main issues which are the 

following: 

• Harm to participants 

• Lack of informed consent 

• Invasion of privacy 

• Deception 

Harm to participants: It is the notion that the researcher has the responsibility to take all 

necessary precautions to ensure that respondents are in no way harmed as a result of their 

participation in research. Harm may take form in many aspects and levels such as physical 

harm; harm to participants’ development or self-esteem, stress; harm to career prospects 

or future employment (Bryman, et al., 2019).  

Lack of informed consent: The researcher has the responsibility to provide all the 

necessary information so that prospective participants can make an informed and free 

decision on their possible involvement. To get the respondents’ informed consent for the 

study various details should be provided for them. These include but are not limited to 

the identity of the organization to whom the data will be provided, the purpose of the data 

and if observation techniques or recording equipment are to be used. (Bryman, et al., 

2019) 
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Invasion of privacy: The researcher must protect the privacy of research participants. The 

researcher also has to respect the respondents’ request for anonymity and confidentiality 

in the research process, be it professional or personal (Bryman, et al., 2019). 

Deception: Deception is the practice when researchers represent their research as 

something other than what it is. Researchers should aim not to pursue methods of inquiry 

that are likely to infringe on human values and sensibilities (Bryman, et al., 2019). 

In our case, there were two major ethical issues that we took into consideration during the 

research. These were about obtaining informed consent and respecting privacy-related 

issues during the interviews. At the start of our interviews, respondents were asked for 

their consent to record the meeting. They were previously introduced to the subject of our 

research, and it was also disclosed that the interview is only used for our master’s thesis 

at Uppsala University. 

After the draft was completed, it was sent to the respondents so that they can read it 

through, validate and correct some quotes that were collected and presented in the thesis. 

It was asked for by a few of our respondents, but in the essence of fairness, the draft was 

provided to all of the interviewed people. We also provided them with the option to 

remain anonymous if they wanted. 

3.4 Data Analysis 

During the thesis, a thematic analysis has been conducted which is a beneficial approach 

when researchers need to deal with qualitative data. When conducting thematic analysis, 

themes are extracted from the text by analysing the words and sentence structures 

(Medelyan, 2019). It enables researchers to divide data sets into themes that they can 

analyse, trace, and observe repeated patterns (Braun & Clarke, 2006). Furthermore, the 

method is useful to understand the differences and similarities when comparing different 

interviews. On the other hand, the thematic analysis provides useful information that 

scholars may identify whether data is relevant for the study or not. Since qualitative 

methods especially interviews have the potential to generate enormous amounts of data, 

the thematic analysis would enable scholars to gather relevant data through coding 

(Bryman, et al., 2019). Furthermore, it is also a beneficial method that would make it easy 

for researchers to interpret data and draw conclusions consequently. The themes for our 

thesis have been generated by transcribing the interviews and then looking for quotes with 

similar content. These similar quotes or codes make up our sub-themes and the sub-
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themes that fall into a common bigger topic make up themes. Each identified theme in 

our thesis is presented as a section in the Key Findings chapter (5) and the sub-themes are 

presented as the sub-sections. 

To un understand the level of awareness through the years we conducted a word count 

for the three concepts that we were interested in. We used the terms ‘circular’ for Circular 

Economy and circularity. The terms ‘recycl’ and ‘reus’ were used respectively to count 

the mentions of practices of recycling and reuse. To avoid the inclusion of instances where 

these terms were used unrelated to the concept of Circular Economy, we also investigated 

the precise uses of the terms in their context. 

3.5 Validity and reliability 

Validity and reliability are two very important aspects when conducting social research. 

Validity refers to the quality of the findings and can be divided into internal and external 

validity (Bryman, et al., 2019). 

Internal validity assesses the validity of the researchers’ causality in their research. To 

better the internal validity of our thesis, it was periodically reviewed by both teachers and 

fellow peers from our course. Moreover, the respondents to the thesis were all 

professionals working in the related field to our research. Also, different research methods 

were used to enable triangulation and to investigate the topic from multiple perspectives. 

External validity refers to the degree that the research findings can be generalised. As the 

thesis has an explorative approach, it was not our intention to generalise the finding. On 

the other hand, the size and market share of the studied companies is a great asset when 

it comes to generalizing the research findings in the Swedish construction industry (the 

studied companies cover more than 60% of the Swedish construction industry). 

Moreover, most of these companies are not only major players in the Swedish 

construction industry but also have a significant presence in all the other Nordic markets. 

As a result, the finding of this research might be relevant to those markets as well. 

However, we have to emphasize that the has to be looked at in the context it was carried 

out.  

Reliability is the degree to which the study can be replicated. It evaluates the quality of 

the research design as well as the findings and conclusion of the research. There are 

several factors that can affect the reliability of the thesis. First of all, the reliability of the 

study is heavily dependent on the number of interviews from different companies. The 
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reliability of the study can also be affected by the credibility of the gathered data. We 

aimed to achieve transparency during carrying out this research, as such all materials used 

in the thesis are included and indicated. However, the findings of the research are time-

dependent as the industry and the factors affecting it are constantly changing. 

3.6 Limitations  

As we had come to realise the construction industry is a complex sector with a multitude 

of different actors. For this reason, we limited our study to the companies which carry out 

the construction itself. Moreover, as every country have different regulations concerning 

the construction sector, we chose to limit the study to one country, more specifically 

Sweden. 

Although this research was thoroughly planned, there were several unavoidable 

limitations concerning the collection of the empirical data. The major limitation was our, 

limited access to the companies and thus obtaining the necessary interviews was quite 

difficult and tedious work. We were only able to interview people that agreed to take part 

in the study, which made the process sluggish. In the case of Skanska, as no representative 

of the company was available for an interview for the thesis, we used only the publicly 

available information about their approach to Circular Economy. As the sustainability 

reports can be seen as a promotional material for the companies in these, they might depict 

their operations in an advantageous way. 

Moreover, the given period for the thesis can also be observed as a limitation which has 

curtailed the broadness of the project. In practice, it has limited the number of companies 

that the study could focus on and the number of people that were interviewed. 

Furthermore, the firms that were analysed in this research are large organizations with 

complex structures, relationships, and numerous stakeholders. As Esterberg (2002) 

suggests, in order to explore what people or organizations actually do, observation instead 

of document analysis or interviews would be more beneficial. However, observation of 

the multiple large firms involved in our research would require a relatively long time 

which was not possible with the resources at our disposal. The projects that those firms 

conduct generally last more than a year, while the available time for this research was 

around 5 months. 
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4 The Swedish construction industry  

In this chapter, we present the current state of the Swedish construction industry and 

highlight the circumstances that motivate the transition to circular economy. Then we 

give a brief description of the companies that were examined in this study. 

4.1 Description of the industry 

The construction sector is one of the largest in the global economy which accounts for 13 

percent of the world´s GDP which is expected to rise to $14 trillion in 2025 (Mckinsey 

Global Institute, 2017). Even though the global pandemic has negatively affected the 

growth of the sector, the market is still estimated to grow around US$4.5 trillion between 

2020 and 2030 where the average output is expected to increase by 3.5 per cent (Oxford 

Economics, 2021). According to Trafikverket (2021), the construction market generates 

a turnover of between 140-160 billion SEK per year. However, according to a European 

Commission report (2021), the broad construction industry that includes transportation, 

energy, communication, water, and waste infrastructures, buildings (housing, public 

services, commercial and industrial), construction services (architecture, engineering, 

technical consultancies), manufacturing and trading of construction products, and 

material extraction (as defined by NACE F), had a turnover of 146,3 billion Euros in 

2020. It clearly states that the construction sector is one of the most important sectors of 

the Swedish economy.  
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Figure 3. Broad construction industry schema. Source: EOCIC Priority Sector Report; Construction 

industry, 2019 

On the other hand, when it comes to employment in Sweden, the Swedish broad 

construction sector employed 718,148 people in 2020, up 34.0 percent from the number 

of employments in 2010 when it was 535,817 (European Commission, 2021). The four 

largest construction companies in Sweden are PEAB, Skanska, NCC, and JM. Together, 

they account for more than 60% of Sweden's overall construction market (Flanders 

Investment & Trade, 2019). In total, these 4 prominent firms provide employment to 

approximately 60.000 people. Overall, the construction sector in Sweden has a strong 

economic outlook. Infrastructure investment, energy efficiency measures for residential 

buildings, and EU-backed sustainable and environmentally friendly projects are all 

expected to help the construction sector to improve overall growth and sustainability. 
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Figure 4. Largest Construction Companies in Sweden. Source: The Swedish Construction Federation 

The National Board of Housing, Building and Planning (Boverket) is the regulatory body 

that governs all construction projects in Sweden. The organization gathers data at both 

international and regional levels in order to provide legislations that work in favour of the 

environment and society. Boverket, the Swedish Building Authority, is in charge of 

issuing building regulations. The National Board of Housing, Building, and Planning has 

been tasked with coordinating policy, monitoring developments, improving 

competencies, and advising government agencies, county councils, and municipalities. 

Currently, energy efficiency is one of the main fields that the organization focuses on. 

The organization has regulated a threshold level of energy use during construction that 

the construction firms must follow. Additionally, after construction, the building´s 

average energy consumption for 12 months has to be calculated and it must be under the 

threshold level that the Boverket has determined. 

4.2 Need for CE in the Swedish construction industry 

There are several reasons for the Swedish construction industry to adopt a circular 

business model, in this section we highlight a few main issues that the concept could 

address. 
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4.2.1 Resource Efficiency and Waste 

According to Pomponi & Moncaster (2017), the construction industry consumes more 

resources than any other industry globally where the take, use and dispose approach is 

still the dominant phenomenon. The construction industry in Sweden can be observed as 

the main industry that causes an enormous amount of waste compared to other industries. 

According to Statistics Sweden (2020), the construction industry accounted for roughly 

35.2 percent of all waste generated in Sweden in 2018 where the activities that the 

construction industry conducts including excavation, and demolition generate around 30 

percent of all waste in the European Union (European Commission, 2016). According to 

a European Commission report (2021), Sweden produced 2,571,964 tonnes of 

construction and demolition waste in 2018, an increase of 163.8 percent over 2010 which 

is 975,000 tonnes. More importantly, 7.4 percent of waste in 2018 was reported as 

hazardous waste which is approximately 190,294 tonnes. However, a more inclusive 

report by Avfall Sverige (2019) has published more devastating results. According to 

their report, where the data was provided by Swedish Environmental Protection Agency, 

the total number of wastes generated by construction activities was more than 12 million 

tonnes in 2018. Moreover, the report clearly explains that the construction industry causes 

more waste than any other industry in Sweden (see figure 4 below). The acceleration in 

waste generation through the years clearly states how shattering the situation of the 

industry is in terms of waste management. In the same line, the amount of C&D waste 

has stayed consistent over the last few years, according to Avfall Sverige (2018). 

 

Figure 5. Total waste generated in Sweden, excluding mining waste 2018, Source: Avfall Sverige, 2019 

After The EU Waste Framework Directive obligates that “the preparing for re-use, 

recycling and other material recovery, including backfilling operations using waste to 
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substitute other materials, of non-hazardous construction and demolition waste shall be 

increased to a minimum of 70 % by weight” (European Parliament and Council, 2008), 

waste management has gained significant awareness within the construction industry. In 

2018, the was between 50-60 percent (Manjunath & Umrigar, 2018). However, there is 

no general information available on whether the Swedish construction industry has 

managed to satisfy this requirement or not. 

4.2.2 Energy, Emission and Environment 

The emissions of GHG (carbon monoxide and dioxide, methane, nitrous oxides, and 

particulate matter) that the Swedish construction industry caused were in total 2,224,930 

tonnes in 2014 where it was calculated 2,437,248 tonnes in 2019 which states an 

approximately 10 percent of increase from 2010 level (95). The global construction 

industry causes 25-40 percent of global carbon dioxide emissions (World Economic 

Forum, 2016) whereas the construction sector in Sweden causes 20 percent of total carbon 

emissions in the country (Fossilfritt Sverige, 2020). With the current technologies, the 

industry is estimated to cut half of its emissions by 2030. The ultimate objective of the 

industry is to reach zero percent emission by 2045 and several construction firms have 

already started operating on sites that are free of fossil fuels. Skanska, for example, has 

about 10 different types and sizes of construction sites in Sweden that use at least 90% 

electricity and fossil-free fuels for work vehicles, machinery, main material delivery, and 

heating/drying (Fossilfritt Sverige, 2020). Another example is Heimstaden Bostad AB, 

which has received 3 billion SEK from European Investment Bank (EIB) in order to 

construct 3,300 new homes with a special agreement that guarantees carbon emission 

reduction compared to their previous buildings (European Investment Bank, 2019). On 

the other hand, Sweden's energy consumption aim, according to the country's Integrated 

National Energy and Climate Plan, is to be 50% more efficient than in 2005 (The Ministry 

of Infrastructure, 2020). Sweden reiterated its energy efficiency targets in the fourth 

National Energy Efficiency Action Plan (NEEAP) as a 20% reduction in energy intensity 

between 2008 and 2020. When it comes to buildings only, the goal is to reduce energy 

consumption per square metre by 20 percent to 30 percent by 2050 compared to 1995. 

The targeted energy savings in the housing sector were achieved by 2016, according to 

the results. Additionally, Sweden has aimed to build constructions almost zero-energy 

constructions starting from 2021 (Copenhagen Economics, 2018) as it was regulated by 
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the EU in 2017. However, there is no information publicly available with sufficient 

statistics on whether this plan has turned into reality or not.  

4.3 Company description 

The five construction companies that we examined in this study have more than 60 

percent market share of the Swedish construction industry. In this part, general 

information about these firms, JM, NCC, PEAB, Skanska and Svevia will be introduced. 

The organizations´ environmental targets will be briefly explained. 

4.3.1 JM 

JM is the fourth largest company in the Swedish construction market having more than 6 

percent market share. The organization operates in Sweden, Norway and Finland in 

construction, property development and project development fields. JM has 

approximately 2,400 employees and the company announces net sales of 15 billion SEK 

in 2021 (JM, 2021). 

The organization has declared their objectives regarding the environment as reaching 

almost zero carbon emissions by 2030 unlike other organizations in the industry (JM, 

2021). Recently, JM has initiated two projects at Täby Park and Malmö in order to cut 

carbon emissions. The project requires close relationships with suppliers because most of 

the emissions and waste usually are generated during the production and transportation 

of materials which can be observed in scope 3. The company has succeeded to cut their 

emissions by 80-90 percent as a result. 

4.3.2 NCC 

NCC is the third largest construction company in terms of turnover in Sweden. In 2021, 

NCC had sales of 53 billion SEK where the company provides employment to 

approximately 13,000 employees (NCC, 2021). The organization conducts operations in 

Denmark, Finland, Norway, and Sweden with 5 different business areas (see Table 5). 

When it comes to the environment, the organization is an active member of Fossil-Free 

Sweden since 2018 and aims to lower its carbon emissions. The ultimate aim of the 

organization is to eliminate all emissions from the entire value chain and become climate 

neutral by 2045. To reach their ultimate objective, NCC has declared its 2030 aims as 

reducing 60 percent of emissions from scope 1 (Emissions related to fuel consumption in 

asphalt plants, and from own vehicles and machinery) and scope 2 (Emissions related to 
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the production of electricity, district heating and district cooling used in the operations) 

from 2015 level where the organization also purposes to lower their scope 3 (Indirect 

emissions from purchased material and external services, travel, subcontractors’ vehicles 

and machinery and transportation, as well as demolition of the Group’s products and 

waste.) emissions by 50 percent from 2015 level.  

Business Area Definition Market Presence 

NCC Industry Industrial production, mainly 

asphalt, stone materials, 

recycling of construction 

materials and foundation 

work. 

Sweden, Denmark, 

Norway, Finland 

NCC Infrastructure Building infrastructure for 

transportation, water, and 

energy. 

Sweden, Denmark, 

Norway 

NCC Building Sweden Construction of housing, 

offices, and commercial 

premises. 

Sweden 

NCC Building Nordics Construction of housing, and 

offices for private customers 

and public. 

Denmark, Norway, 

Finland 

NCC Property 

Development 

Development and sales of 

commercial properties. 

Sweden, Denmark, 

Norway, Finland 

Table 5. Business Areas of NCC. Source: NCC Annual Report, 2021 

4.3.3 PEAB 

The organization, PEAB, is the largest organization in the Swedish construction market 

in terms of net sales. The company has announced almost 59 billion SEK net sales in 

2021 which is a 4% increase from 2020´s level. With almost 15,000 employees, PEAB 

operates in business areas such as construction, civil engineering, industry and project 

development in Sweden, Norway, Finland and Denmark. (PEAB, 2021).  
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On the other hand, the organization´s climate plan is to phase out environmentally 

hazardous materials by 2030 (current usage percentage is missing), to reduce carbon 

emissions of scope 1 and scope 2 by 60% and scope 3 by 50% by 2030, and to reach the 

level of being climate neutral by 2045. It is stated that the greatest emissions are derived 

from the production of materials and the end-use of buildings. As well as the transition to 

renewables, material choices, waste management and transportation issues have also been 

identified as crucial topics (PEAB, 2021). 

4.3.4 Skanska 

Skanska is one of the main actors in the Swedish construction industry with 

approximately 19% market share. The organization have 3 main business streams that are 

construction, residential development, and commercial property development. The 

company has gained 55 percent of its operating income from Nordics where, 23 percent 

was earned from the USA and 22 percent was acquired from the rest of Europe (Skanska, 

2021).  

On the other hand, the organization has declared their aim to reach net-zero carbon 

emissions including scope 2 and scope 3 by 2045. Their interim 2030 targets are to lower 

their own emissions (scope 1 and scope 2) by 70 percent from 2015 and exceed a 50 

percent decrease in scope 3 emissions from the 2020 level (Skanska, 2021). According to 

Greenhouse Gas Protocol (2013), scope 1 is defined as direct emissions from sources 

owned or controlled by Skanska where scope 2 is indirect emissions from the generation 

of electricity, heating or cooling and scope 3 is explained as indirect GHG emissions from 

sources that are not owned or controlled by the organization. Skanska´s current situation 

regarding carbon emissions can be seen in Figure 6 below. 

 

Figure 6. Carbon emission in Skanska´s value chain. Source: Skanska Annual and Sustainability Report 

2021 
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Also, the organization has declared their action plan to achieve the objectives that have 

been set. The action plan includes several main subjects that are an important part of the 

Circular Economy field such as resource efficiency, design strategies and circularity of 

materials (see Figure 7 below). It is stated that the organization has adjusted their overall 

design strategy where they used to consider only stability and life cycle of the building. 

 

Figure 7. Actions to reduce carbon emissions. Source: Skanska Annual and Sustainability Report 2021 

 

4.3.5 Svevia 

Svevia is a Swedish state-owned enterprise that was founded in 2009. Svevia conducts 

contracting, service and leasing operations in the area of traffic, land, construction and 

civil engineering. Svevia is the market leader in road operation and maintenance. The 

company’s operations cover road construction and improvement, asphalt manufacturing 

and laying, soil decontamination, and other land, rock and concrete works. Svevia’s main 

customers are the Swedish Transport Administration, Swedish counties and 

municipalities.  

Svevia states that its purpose is to run the business with low climate impact and energy-

efficient production methods. The company’s long-term goals include having a climate-

neutral, in essence, net-zero GHG emission through its value chain by 2045 (Svevia, 

2021).  
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5 Key findings  

In this chapter, we present the key findings of our study. In line with the research 

questions, the chapter begins with an analysis of the awareness and adoption level of CE 

in the construction industry. Then it followed by the breakdown of drivers, waste and 

resource management, the unique challenges the sector faces when it comes to CE, the 

role of suppliers in the transition and finally the importance of reliable information. 

5.1 Adoption and awareness of CE 

A step in our research was to investigate the extent to which Circular Economy concepts 

have been acknowledged, adopted, and communicated by the large Swedish construction 

companies. 

We carried out a content analysis on the annual and sustainability reports of the 5 

companies with the aim to investigate how many times the Circular Economy and two 

closely related concepts, recycling and reuse were mentioned in them. The instances of 

the first can be interpreted as clear evidence for the explicit adoption of CE, while we 

chose to also include recycling and reuse in our research as these have a pivotal role in 

the transition to Circular Economy, and as such can be the signs for the implicit adoption 

of CE. Our goal with the analysis was to figure out the level of acknowledgement and 

adoption of the principles of Circular Economy by the construction companies.  

We carried out our content analysis as previously described in the method section. We 

searched for the terms ‘circular’ for Circular Economy and circularity. The terms ‘recycl’ 

and ‘reus’ were used respectively to count the mentions of practices of recycling and 

reuse. We also investigated the precise uses of the terms in their context to avoid the 

inclusion of instances where these terms were used unrelated to the concept of Circular 

Economy. 

We examined the reports dating back to 2017, which meant five reports for each 

company. The results of the analysis can be seen in Table 6, Table 7and Table 8. 
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 JM NCC PEAB SKANSKA SVEVIA 

2017 1 4 3 0 0 

2018 1 8 8 4 0 

2019 1 10 4 11 0 

2020 1 12 10 19 0 

2021 2 34 12 18 4 

Table 6. Use of the term ‘circular’ in Sustainability Reports 

 

 JM NCC PEAB SKANSKA SVEVIA 

2017 4 24 10 1 4 

2018 8 18 14 3 4 

2019 7 23 22 5 4 

2020 6 28 31 13 5 

2021 9 72 30 9 7 

Table 7. Use of the term ‘recycl’ in Annual and Sustainability Reports 

 

 JM NCC PEAB SKANSKA SVEVIA 

2017 1 9 0 2 1 

2018 2 6 1 2 3 

2019 2 12 10 5 3 

2020 1 12 10 11 4 

2021 1 29 21 9 4 

Table 8. Use of the term ‘reus’ in Annual and Sustainability Reports 
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Table 6 shows that in 2017 the term circular was only used in eight instances and that 

only three out of the five companies used it in their reports. This general absence of the 

term in the reports indicates the relatively low level of awareness and recognition of the 

concept of Circular Economy in the Swedish construction industry at the time. The lack 

of attention becomes even more clear when we look at the context in which the term was 

mentioned. In JM’s case, the term is mentioned as the goal to have an “efficient and 

largely circular flow of materials” in 2030 (JM, 2017). One of the instances in PEAB’s 

2017 sustainability report simply states that “Circular Economy is becoming more and 

more rooted in the younger generation” (PEAB, 2017). In NCC’s 2017 annual report 

three out of the four instances are in relation to the LoopRocks app (NCC, 2017), which 

was an open platform for more efficient handling of stone, soil and other secondary fillers 

at construction sites, however, it got closed down in 2019 due to lack of investors. 

The number of mentions of the term circular increased tenfold, to seventy in 2021. What 

is also quite significant, is the fact that in 2021 all of the companies’ annual and 

sustainability had the term mentioned. This increase is in line with the same overall trend 

in the use of Circular Economy in the academic papers focusing on the construction 

industry (Benachio, et al., 2020). However, while the increase from year to year in the 

combined number of instances of the term is clearly observable, this increase significantly 

differs from company to company. In the case of JM’s 2021 report, it only numbers two 

occasions (JM, 2021), while NCC’s report has thirty-two instances (NCC, 2021). The 

increase in the number of instances of the term ‘circular’ indicates the rising levels of 

awareness, acknowledgement, and adoption of circular practices in the Swedish 

construction industry. 

In comparison, the terms ‘recycl’ and ‘reuse’ had been mentioned in all reports in 2017, 

with the exception of ‘reus’ in PEAB’s 2017 report, which suggests that though a few 

years ago the Swedish construction industry was still quite unfamiliar with the exact 

concept of Circular Economy, but it had already started to adopt certain aspects of it.  

The awareness and recognition of the Circular Economy concept were also one of the 

topics discussed during our interviews. The findings from our interviews are mainly in 

line with what we learned from the reports. One of our respondents told us a story that in 

2017 “we at the sustainability department identified that this will be a big question in the 

future. And we try to start a project at the company looking at how we can make our 

buildings more circular? And I am going to be quite honest with you now. No one 
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understood the question. No one in the company.” (R2) This shows that the concept at the 

time was only known by the professionals who specialised in sustainability issues. 

However, there have been improvements in recognition in recent years, as “it has really 

accelerated I would say, during this last two or three years, with raised awareness on 

high-level management and the understanding of the connection to the business” (R1). 

However, while the increased number of instances in the sustainability reports that 

mention Circular Economy or practices related to it, may indicate a higher level of 

adoption of circular practices, in reality, our respondents stated that they are still in the 

early stages of becoming a circular construction company and they have to define what 

that actually means for them. One saying the “I think the whole industry is just the start 

of this journey. It is the new buzzword for the industry, but I feel like we are not there yet, 

and we still need time but we need to move in that direction” (R1) and another disclosing 

that “That's something that we are starting to look at, but to be quite honest, it's new…But 

now we have this new word, ‘Circular Economy’. But what is that for us? And that's 

something that we have to ask everyone else.” (R2). Nowadays, everyone is trying to 

figure out how to work with it. “There are a lot of test projects going on in the sector 

now, but there are no solid methods in the industry” (R3). 

Furthermore, there are no exact measures in place which the firms could follow and adapt 

to. Though the guidelines exist on a general level we don’t really know how to apply 

them… we would all like to work with it… but it is still missing how to measure circularity 

(R3). One respondent pointed out that every stakeholder has to develop their skills and 

knowledge in CE to develop a system that everyone could work with. “You also need to 

have the ability, the skills to measure and to report. So maybe they will realize we need 

to give the industry some time to prepare for this. And I think they don't even know what 

the reasonable threshold level is, for example, for different kinds of buildings. So they 

also need, we all need to collect competence and knowledge about this before we decide 

on what is a reasonable level” (R1). 
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5.2 Drivers 

In this section, we introduce the results regarding what drives the transition to CE for 

construction industry.  

5.2.1 Reputation and responsibility 

Reputation in the construction industry, just as in every other sector, is a great asset for 

companies and the reputation of being a green company is getting more important as 

society starts to increasingly value sustainability. Claims in the annual reports like “As a 

leading housing project developer, sustainability is our responsibility and our ambition” 

(JM, 2021), “Climate change places clear demands on a transition, and it necessitates 

that both public and private players assume their responsibility. We shall be a driving 

force in this transition…” (NCC, 2021), “ as the Nordic Community Builder we have a 

big responsibility for reducing the construction and civil engineering industry’s 

considerable environmental impact” (PEAB, 2021), “Svevia takes socio-economic 

responsibility for the conversion of current construction production processes to become 

climate neutral” (Svevia, 2021), show that these Swedish construction companies 

realised (or were made to realise) their responsibility in fighting climate change and in 

lowering their impact on the environment.  

Moreover, these firms take pride in their efforts and achievements in the field of 

sustainability. Their annual and sustainability reports showcase their performances in 

such improvements as the reduction in CO2 emissions, reduction in the total amount of 

construction waste, the adoption of low-carbon solutions, increased use of recycled 

products and so on (JM, 2021; NCC, 2021; PEAB, 2021; Skanska, 2021; Svevia, 2021). 

The companies also report information about their environment and sustainability work 

to several external rating agencies, both for feedback on their operations and to boost their 

reputations by achieving high placements in the rankings. However, as the awareness of 

Circular Economy rises in both academic and industrial circles, its aspects are making 

their way into the requirements of the sustainability rating agencies. As one of our 

respondents stated, “to be considered as a sustainable builder of the society, this [CE] is 

something that we have to deal with” (R2). 

5.2.2 Labels 

A way for these companies to showcase their sustainability and high environmental 

standards is by obtaining recognition and certifications from organizations specializing 
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in sustainability. In the residential building development sector, a very high standard to 

reach is the Nordic Swan Ecolabel. It requires buildings to meet various criteria on the 

basis of a lifecycle perspective. It sets requirements for the construction phase such as: to 

fulfil high environmental and health requirements on building products, materials and 

chemical products and to have a quality-assured construction process. Moreover, it also 

sets prerequisites for the energy efficiency and emissions for the building (Nordic 

Ecolabeling, 2022). All four companies that are present in the sector, aim to construct 

residential buildings that are eligible to achieve the Nordic Swan Label (JM, 2021; NCC, 

2021; PEAB, 2021; Skanska, 2021). During the writing of this thesis, there was an 

ongoing consultation about the criteria system for the period following 2023 and one of 

our respondents disclosed to us that they “had a big round of proposals for the new 

criteria deals, and one criteria was just concerning Circular Economy and design for 

deconstruction” (R2). This shows that the concept of Circular Economy and closed 

material loops in the construction industry are gaining traction and will be an inevitable 

part of the sustainable construction company of the future. 

5.2.3 Legislations 

The companies’ annual and sustainability reports highlight a few major legislations that 

directs them toward more circular practices. The first is the EU Taxonomy Regulation 

that came into power in 2020 (EU, 2020). It has been introduced to provide a common 

framework according to which companies can classify environmentally sustainable 

economic activities and report the share of sales, capital expenditures and operating 

expenses that are sustainable. The purpose of the Taxonomy Regulation is to support the 

business community in the transition to an economy that supports the European Union's 

environmental goals. Most importantly it included the criteria of “substantial contribution 

to the transition to a Circular Economy” (EU, 2020). As such it became a major driver 

for adopting circular practices, which was pointed out by an interviewee stating that it's 

something that we have to deal with because there's the EU taxonomy, which has that as 

a demand (R2). The claim was also reinforced by another respondent claiming, “the EU 

Green Deal is a big part of this, I think in the new EU taxonomy and the taxonomy itself 

is one of the main drivers” (R1). One of our respondents stated that the greatest effect of 

“the taxonomy is that actually, you link sustainability aspect with monetary aspects… I 

think now with a taxonomy, it becomes way more obvious that if you do not comply with 

the kind of criteria that is set by the market, most likely, you will be affected by investments 
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being drawn into other types of companies or projects. So I do believe that this is vital 

for also Circular economy aspects to be implemented on a wider base, they will get a 

push through this year taxonomy aspects.” (R4). 

While the taxonomy does not cover all the activities and aspects of the construction 

industry, even companies whose operations are not included started to follow it by choice 

as a pre-emptive measure of when they will fall under it. A great example of this is Svevia 

whose operations consist of building and maintaining Sweden's roads and infrastructure, 

but “has voluntarily chosen to report on the EU's taxonomy, as the company is currently 

not covered by the requirement.… The EU taxonomy is evolving, and current legislation 

does not cover all economic activities in the market” (Svevia, 2021). Also it was pointed 

out that while the “legislation is super new” the requirements are not that demanding and 

as many of the required practices have been already implemented in the Swedish 

construction industry, the companies “should have it pretty easy to fulfil the taxonomy. 

It's not that high” (R2). 

The other legislation is even newer than the EU Taxonomy. It is the Climate Declaration 

for buildings in Sweden, which came into force at the beginning of January 2022. Under 

the act, a climate declaration must be prepared when constructing new buildings. The 

declaration has to cover the whole construction phase and must include aspects such as 

emissions from material production, transport, and the construction site (Boverket, 2020). 

Though it was not in the annual reports as it is not yet published, during our interviews 

we were also told that another Swedish legislation is in the making that will only focus 

on circularity in the construction. Boverket is working on a guideline for circularity which will 

address it in 6 categories (R3).  

Another phenomenon that is related to regulations is the so-called Environmental Product 

Declarations (EPDs), which are getting increasingly more common in the industry. 

Through EPDS actors in the sector are able to gain access to objective and reliable data, 

and can thus assess the products’ environmental performance, making it easier for them 

to make deliberate choices for material use and reduce their climate footprint (NCC, 2021; 

PEAB, 2021; Skanska, 2021). “The EPD itself, I think, is a great tool to promote lower 

environmental impacts, and just to highlight environmental impacts in your supply chain. 

And also how you through circular economy can minimize the environmental impact” 

(R4). The current EPD system heavily promotes the utilization of recycled and reused 

materials over virgin ones as it allocates all the environmental impacts from the raw 
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material production to the first use. So one could say that the EPD system nowadays 

maybe gives a lot of incentives for the circular economy thinking because if you use the 

material again, the environmental impact from the raw material production is allocated 

to the first use of the product, which is great when you calculate (R4). 

5.2.4 Customers 

Customers are highlighted by all companies amongst the most influential drivers in the 

transition to Circular Economy. “It is also driven by customer requirements. As we are a 

contractor, we are very much dependent on our customers, because they tell us what they 

want to buy.” (R1). In their annual report’s stakeholder part, NCC claims that during their 

dialogue with customers they identified that customers want them to focus on issues like 

resource efficiency, recycling and selection of sustainable materials, which are important 

aspects of CE (NCC, 2021). JM identifies the choice of material as an important 

sustainability factor for customers, which they plan to satisfy through product 

responsibility resource efficiency and materials with smaller environmental impact (JM, 

2021). A new phenomenon in the industry is that Customers are increasingly requesting 

and demanding that products should have Environmental Product Declarations (EPDs). 

Through EPDs customers can make environmentally conscious choices and reduce their 

climate footprint. One respondent further emphasized the importance of customers, 

stating that “the customer requirements [on CE] will be much tougher. So they will drive 

the development before the legal requirements. But the legal requirements will always 

catch the last one” (R1).  

On the other hand, we were also told that customers are not that focused on the Circular 

Economy concept but on general sustainability, one respondent claiming that “it's not our 

customers who are the one… who are asking for it. It's much more now the taxonomy… 

in the taxonomy, you can see demand for Circular Economy but the customers, they are 

not demanding it but they think that we are a sustainable company…” (R2), and another 

pointed out that, though, there are fewer direct request for circularity from the customer 

side, but “we often face requirements from our customers to lower, for example, the 

impact on climate change, or to lower the amount of waste we produce, or actually to 

lower the waste that goes to landfill. So basically, indirectly, they're pushing us towards 

finding more Circular Economy solutions (R4) 
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5.2.5 Stakeholders 

Other stakeholders in the construction industry also play significant roles in the adoption 

of Circular Economy practices. “The impact of climate change and the need to mitigate 

its effects are high on the agenda for business leaders and governments…Recent years 

have seen a sharp rise in investors’ sustainability requirements” (Skanska, 2021). NCC 

also highlights that the goal to “reduce climate impact, including work to reduce 

emissions, circularity, the use of materials” is high on the priority for stakeholders 

including shareholders, investors and banks. This increased interest in circularity amongst 

investors was also supported by our interviewees. “When it comes to stakeholders, I would 

say that they started to get interested in these kinds of questions as well…the investors 

they want us to be a green company and to be a green company, we should fulfil the EU 

taxonomy” (R2). The investors’ significance is further motivated by another respondent 

who stated that “we have another stakeholder which is really important in this, these 

stakeholders are really growing, and these are financiers and investors, and the finance 

market actors are very much more active in the sustainability area now… That's really 

good. Money talks”. (R1).  

The demand from the stakeholders’ side for more circular and sustainable practices is so 

significant, that multiple companies actually include it amongst their operational and 

strategic risks: “With the sharper focus on the climate agenda among investors and 

customers, there is a business risk that we will not be able to adapt to new climate 

regulations and requirements within the allocated time” (NCC, 2021); “Failure to adapt 

to new climate regulations and demand from investors and customers” (Skanska, 2021).  

5.3 Resource and waste management 

In this section, we present our findings regarding resource and waste management which 

is one of the most important components of CE. 

5.3.1 Resource efficiency 

Resource efficiency is one of the main subjects that is highly referred to by firms in annual 

reports and also by interviewees during interviews. All firms are aware of the importance 

of efficient resource management in order to both reduce excessive virgin material use 

and waste. “We need to look at Circular Economy more than we do today. Concerning 

resource efficiency, it is a win-win situation trying to lower the amount of waste, trying 

to be circular” (R2). “The first thing that comes to my mind is resource and resource 
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efficiency… We are working heavily with looking at our waste streams to reduce the waste 

itself because waste is basically costly… By reducing it, by reusing it you usually also 

gain profits on both economic and environmental side” (R4). From these quotes, it can 

be interpreted that organizations´ have started to realize Circular Economy is not a 

concept to only reduce the environmental impact, but it is also an opportunity for them 

where they can cut back unnecessary costs which are associated with poor utilization of 

resources. According to Skanska´s annual and sustainability report (Skanska, 2021), the 

organization has stated that they prioritize waste management, material circularity and 

resource efficiency in order to both reduce their total operating cost and their damage to 

the environment. For instance, in Norway, the company has conducted a project where 

39 concrete structures were reused from one project to another which resulted in the 

elimination of 98 tonnes of waste. Another example is the project at San Francisco Airport 

where Skanska has provided smart ground connections in order to solve heavy traffic 

inside the airport. With the help of sustainable design, the organization has managed to 

recycle more than 75% of total C&D waste produced during the project.  

On the other hand, several organizations have declared their resource efficiency goals 

recently. For instance, PEAB´s objective is to be 100 percent resource-efficient by 2040 

whereas NCC is aiming to achieve 30 percent recycled materials in their operations by 

2030 and reach 100 percent resource efficiency by 2045 in all projects in Sweden (NCC, 

2021; PEAB, 2021). To reach their aim, PEAB, as the first major construction and civil 

engineering business, inked a framework agreement for reuse with two large reuse actors 

in Malmö and Gothenburg to reduce waste and boost circular material flows. Reuse actors 

can now pick up dismantled and leftover material from construction sites such as doors, 

windows, and kitchen fittings that cannot be returned to suppliers before. Everything from 

discarded windows and closets to bathrooms and kitchens has been collected in the 

Textile Factory project in Gothenburg, and roughly 650 used windows and doors have 

been turned over for reuse in the HSB Brf Fyrverkaren refurbishment project in 

Helsingborg (PEAB, 2021). In 2021, NCC has realized that by lowering the cement 

proportion in concrete, they can reduce the waste associated with concrete. More 

importantly, it also extends the life of concrete where recycling and reusing might be 

easier compared to traditional concrete. Additionally, the organization has managed to 

lower their carbon emissions by significant amounts by utilizing slag in concrete in E02 

Central Station in Gothenburg (NCC, 2021). It can be observed that in order to achieve 
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resource efficiency, choosing the right material is also vital. In this example, the use of 

slag in concrete does not only reduce GHG emissions it also lowers the amount of raw 

materials that are used during the production of concrete so it is a win-win situation as it 

is mentioned by one of our interviewees. 

However, even though these examples show a good sign that would improve efficiency 

and circularity, the organizations have not published any numbers regarding what 

percentage of what type of waste is recycled/reused. Additionally, recycling waste or 

producing recyclable materials does not mean that the organization is efficiently utilizing 

their resources. The most important issue about resource efficiency in circularity is to 

utilize recycled materials in the production of new components of products which is for 

instance new buildings for the construction industry. Unfortunately, in their annual 

reports, organizations have only published their recycling/reuse (recycled or reused) rate 

of waste which is 70 percent for PEAB, 69 percent for NCC and 74 percent for JM f (JM, 

2021; NCC, 2021; PEAB, 2021). As it is mentioned, none of them published any numbers 

regarding what percentage of recycled materials were utilized so far or in 2021. One rare 

exception was NCC has stated that they have reused 26 percent of asphalt (NCC, 2021). 

Additionally, most of the information was lacking about highly used materials in 

construction in terms of recycling rate such as steel, concrete, plastics, and wood. Also, 

it is very likely that the topic will continue to occupy the organizations’ agenda for a long 

time. 

5.3.2 Waste sorting 

Waste sorting is another topic that we identified which is an important part of waste 

management. Due to the complex structure of construction projects, numerous materials 

are used during construction on-site. As a result, it generates a cloud of waste that includes 

materials such as plastic, bricks, concrete, ceramics and so on. In line with the EU waste 

hierarchy, the companies focused on eliminating the waste sent to landfills and 

incinerators and improving their waste sorting. “We, since the beginning of the 2000s, 

have lowered the amount of waste going to landfills. So now we are like at the minimum 

of having waste going to landfill… Now we are looking to eliminate the fraction that goes 

to flammable materials or the ones that you burn…” (R2). However, sorting waste is not 

an easy task for construction firms especially when off-site manufacturing has not been 

considered. “If you do concrete wall, not at the construction site, then it's a much better 

environment in terms of waste. … some products are better to be made somewhere else 
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rather than at the construction site. Because at the construction site, you have wood, and 

you have plastic, and you have concrete, and you have steel and you're trying to separate 

it, but you cannot separate it. …” (R2). As our interviewee has mentioned, off-site 

manufacturing can be seen as a solution to avoid the mixing of waste that would enable 

firms to sort waste with ease. On the other hand, NCC has established a partnership with 

Ragnsells which provides services about waste management and recycling, in order to 

improve their recycling and waste sorting efficiencies. With the help of partnership, the 

organization has managed to increase the rate of sorting every year since 2016 even 

though the total amount of waste has been increased in that period (NCC, 2021). Another 

example is, in 2021, PEAB started a road renewal project with Nye Veier, road planner 

and builder, in Norway which is still going on. During the project so far, the organization 

has sorted more than 90 percent of waste and reused most of it including the old stretch 

of road and excavated soil. It is also stated that sorting waste efficiently has a significant 

contribution to reducing waste, reducing extraction of raw materials, and also reducing 

the cost associated with transportation of raw materials (PEAB, 2021). However, the 

process does not end with sorting waste only. “Today we are quite good at sorting waste 

for example and sending for recycling. But what is happening with the material? Is it 

really going into the process again? Sometimes. Sometimes not. And I think we need to 

improve that part of it” (R1). 

5.3.3 Packaging 

One interesting finding that is rarely mentioned in the annual reports but excessively 

mentioned during interviews is how the packaging of components and materials generates 

waste and cause problems on construction site. “… their packaging materials, it's about 

30% of all waste that we get on our site concerning how much packing materials you 

should have, and that the packaging material should easily be separated. So, you can sort 

it at site” (R2). “Packaging materials that we are receiving can be problematic 

sometimes. Especially if it is plastic, it is hard to deal with in the construction site.” (R1). 

As it is mentioned, even though the respondents have observed the packaging issue as a 

serious challenge in front of their waste management strategies, only a few words about 

the topic have been published in the annual reports. In the annual report of NCC (2021), 

it is stated that minimizing packaging is one of the objectives of organization´s waste 

management strategy. Additionally, NCC has participated in research projects about 

plastic packaging in the construction industry together with Chalmers Industriteknik. But 
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there was no publicly available information regarding the issue. However, the packaging 

materials or packaging issue, in general, will likely be discussed more inside the industry 

in the future. As it is mentioned, “… but I don’t know maybe we need to initiate some 

dialogue with them about this issue or maybe we should reach some sort of agreements.” 

(R1), “… trying to develop a system so that you can return it to them, so it doesn’t go 

waste… We have some kind of demands concerning how much packing materials they 

should have and that packaging material should easily be separated so you can sort it at 

site” (R2), communication and framework agreements with suppliers regarding 

packaging issue has seen as a step towards from the current situation of the industry. 

5.3.4 Energy usage 

As previously stated, the construction sector is responsible for 20 percent of Sweden’s 

GHG emissions. The construction companies aim to lower their emissions from their 

operations mainly through two ways. One effort is to replace fossil energy sources with 

renewable ones and the other one is to lower the energy intensity of their processes and 

production. “So, we are working with reducing the use of fossil fuels in our own 

production, when it comes to the production of materials, but also production on-site 

where we produce the buildings and produce the bridges and roads and so on. So, what 

we look into is reducing the energy use and using renewable fuels instead of fossil fuels, 

and green electricity” (R1). 

Although there is still a relatively low percentage of renewables in the industry, but the 

transition away from the use of fossil energy sources appears in many different forms. All 

companies have stated in their annual reports that they aim to change their company car 

fleets from fossil fuel ones to electric or hybrid cars. As an example, JM expanded their 

operations of the Logistics Centre with fully renewable fuel for vehicles, which 

streamlines the transport flows to and from the construction sites (JM, 2021). Another 

very noteworthy effort is the ongoing electrification of the heavy machinery on-site, as 

these are responsible for a very significant portion of the diesel usage of the companies. 

This effort is also driven by certain customer requirements for example “Trafikverket will 

require 20% electrical vehicles on sight by 2024" (R3). However, while on the personal 

car market there are readily available products, the heavy machinery market is a bit behind 

in that sense. “Private cars are being changed to electrical vehicles… electrical heavy 

machines are still in testing phase” (R3). A promising fact, however, is that there are 

several ongoing projects where companies are developing electric substitutions for 
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previously fossil fuel dependent machines. “And we're also involved in several research 

projects, to basically look on how can we electrify the working place more and more, to 

basically minimize our dependency on fossil fuels and go to electricity-driven machines, 

and transport modes, so that we can find also, I would say, more circular systems in the 

energy supply. So that's something we're working on” (R4). For example, NCC and 

several other players are testing how electric machinery such as wheel loaders, mobile 

crushers, wheeled excavators and belt diggers can function and be integrated into real 

environments in construction and civil engineering projects (NCC, 2021); PEAB runs a 

collaboration with Volvo Trucks as a part of an innovation project for electrical 

transportation solutions, the development includes an electric concrete mixer truck and 

an electric hook lift truck, PEAB also launched a unique electric mobile crane on 

caterpillar tracks (PEAB, 2020); and Skanska in collaboration with a multitude of 

different external partners developed the so-called Zero Emission Digger (ZED), which 

is an excavator that has up to 98 percent less emission than a normal one (Skanska, 2021). 

Furthermore, most of the studied companies have also opted to purchase Good 

Environmental Choice electricity for their operations, which means that they aim to buy 

electricity from renewable sources. In 2021, 95 percent of the electricity used by NCC, 

and 78 percent used by Skanska was from renewable energy sources (NCC, 2021; 

Skanska, 2021). However, while the companies aim to utilize as many renewable energy 

sources as they can, these developments are only partially under their control and can 

only affect them as a customer to a certain level. The construction industry uses a lot of 

energy, and we need green energy for the construction industry, but it is not in our 

portfolio and capabilities to build up the infrastructure for green energy (R3).  

On the other hand, a field of operation where they have great control over the process is 

asphalt production. As of 2021, all of Svevia's fixed asphalt plants and mobile asphalt 

plants have been converted to run on biofuel (Svevia, 2021). This transition to a 

renewable alternative for the fossil fuels used during asphalt making is also true for the 

other companies who are involved with asphalt manufacturing. Interestingly, and very 

much in line with the previously stated fact that everyone is trying to figure out the best 

practices each company have come up with a different solution for the source of biofuel, 

such as wood pallets (NCC, 2021), food leftovers (PEAB, 2021), hydrotreated vegetable 

oil (Skanska, 2021). 
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However, switching to renewables is not the only way to cut down on emissions related 

to energy usage, as a result, the other ongoing intention is to lower the energy intensity 

of the sector. One way to achieve significantly better energy efficiency is to streamline 

and improve transportation processes (JM, 2021). The use of digital tools for a structured 

collection of data provides insights that can lead to better planning of transport work, such 

as optimal truck loads (NCC, 2021). There are also smart technological solutions that 

lower the energy used for certain processes. As an example, PEAB Asfalt has invested in 

a hybrid roller with an intelligent packing system that reads and regulates asphalt packing. 

The system signals when the asphalt is sufficiently packed which means fewer crossings, 

better quality and around 20 percent lower fuel consumption than in a standard roller 

(PEAB, 2021). There are also processes that can be improved by simply changing smaller 

factors such as reducing the number of starts and stops of asphalt plants and reducing 

moisture in the asphalt and keeping them dry in order to reduce energy consumption 

(NCC, 2021). Through compound effect, even small improvements such as changing all 

construction sites to have energy-efficient sheds and low-energy lighting with daylight 

and motion detectors (JM, 2021) can produce a considerable reduction in energy usage. 

5.4 Unique challenges 

In this section, we introduce our findings regarding what unique challenges does the 

construction industry faces during the adoption of CE. 

5.4.1 Long lifespan/Flexibility 

During the study, the long lifespan of constructions was also identified as a serious 

challenge in front of the industry regarding the implementation of circular business 

models. Furthermore, it was also unearthed that, end-of-life practices are not really on the 

agenda of construction firms. “…it stands there for about 100 years. So, try as a JM, as 

a company we are celebrating 77 years today. So, none of our projects that we have built 

are even close to being demolished “(R2). “…that is quite challenging for the 

construction industry to consider the end of life practices because when you build a 

building, it'll stay there for hundreds of years, then it might not be really realistic for a 

company to consider 100 years later.” (R1). So, as it is discussed in the literature, end-

of-life practices are not something that the construction firms have paid attention to so far 

due to the long lifespan of buildings. With today´s technology, it is very likely that a 

building can stay more than a century so planning for the next century or considering the 
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end-of-life scenarios from today is something that is against the reality of the norms of 

the business. 

On the other hand, it is also stated that the user needs, trends, and demands might change 

over time. “Which kind of infrastructure we're facing for the construction, reuse of 

materials, and also market demands and needs, they might change... How do we know 

what the world's going to look like in 50 years? 60 years? And how do we know which 

kind of demand we have for this type of material? And which kind of techniques we might 

develop in 40, 50, 60 years of time to take care of the material.” (R4). In order to deal 

with this unique challenge, improving flexibility has been seen as a crucial step. “… and 

to have a smarter design, and solutions and that is very much related to how we can build 

new buildings with a high level of flexibility. How can we adapt this building for new for 

different use, and users and also make it more flexible, with quite small, small changes?” 

(R1). “I’d rather see that our product should be easy to change rather than be torn down. 

You should reuse frames. So instead of tearing down a building, we should start to look 

at not tearing down and maybe build it in a more futuristic way that the building might 

easily serve for different needs,” (R2). It can be observed that flexibility and different 

user needs have been gaining momentum among construction firms as it is also stated in 

JM´s annual report (JM, 2021), “… as more people worked from home new housing 

preferences emerged. It also became apparent that the need for flexibility and 

transformation is greater than ever.” 

5.4.2 No Involvement During Use 

One of the interesting sub-themes under unique challenges that are identified is the 

involvement of construction firms during use. The construction firms in Sweden don’t 

own every building that they built as it is expected. When an apartment or a building is 

finished and sold, it means that the firm does not have any control over the property any 

longer and the rest depends on the user. “ … but we don't have any maintenance because 

they're residential buildings, which are owned by the one who buys apartments or the 

single-family houses and to get a closed-loop view on the bigger picture, you might have 

to have some kind of maintenance to do it… what happens during 100 years, how much 

the one who lives in the apartment, change it and what kind of kitchen they are using after 

50 years? Yeah, we don't have that control. And the challenge for us is that we sell to 

someone, and they get the key to the apartment, and we don't have anything to do with 

it.” (R2). So, it can be interpreted that even though the construction firms ensure 
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maintenance services for users in rental apartments, the majority of the properties that 

they have built have been sold to private owners. “The truth is, however, we don't own 

very many buildings. So usually, we build and then we sell either to commercial actors 

or for living communities and the rest depends on them.” (R1). 

5.4.3 Rigid, slow and complex industry 

The structure of the construction industry is also one of the main challenges that delays 

and hinders the adoption of circularity. Also, the long-term cooperation with different 

firms within the industry makes it hard for construction companies to change their 

business and business models. One of the main reasons is, firms have been working and 

operating with linear norms for a quite long time where linear business models are heavily 

dominant within the industry. “… to actually change the concept of our business, it's a 

lot of processes to go through and a lot of decision meetings and a lot of a various number 

of aspects that you have to consider. We cannot change something big; we have to change 

small things during the whole process, and it will take a certain amount of time I would 

say. Especially when you have established various partnerships for a long time. It will 

definitely take time” (R2). Additionally, changing the business model in an environment 

where there are numerous dependencies exist could be challenging and time-consuming. 

“There are a lot of dependencies when we're talking about circularity. So, I think it will 

take some time to within the industry and maybe also outside the industry.  I think we will 

cooperate with a lot of different actors and partners to really create circularity, but I 

think it will take some time to build capacity and also to change processes too.” (R1). As 

it is mentioned by different interviewees, the construction industry has a complex 

structure where changing business models requires too many steps and actions which 

make the industry rather rigid and slow. 

5.4.4 Logistics 

Logistics of materials, components and products was also one of the most highlighted 

fields within the circularity context by interviewees. “…actually, look at all the products 

and see, which can we use by ourselves and which one can we sell to some other partner 

who can use the products… materials and leftovers or something that we have bought too 

many of trying to at least it is better to sell them to another partner, who can you reuse 

them” (R2). So, logistics of products and components in order to foster the reusability of 

those parts is also a matter of demand issue. To identify whether there is a demand in 
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some specific component is important. However, even though when there is an existing 

demand for certain products, the whole process could be costly. “…logistics is one really 

important one here. It depends on what kind of materials you're talking about. But if 

you're talking about products, like windows and doors from the construction of buildings, 

or demolition, I would say, you need to have someone who takes care of it, you need to 

put them somewhere until someone else wants them. And maybe they need some kind of 

refurbishment, and so on. And I think this process is not really set and it's quite expensive 

for us” (R1). As it is mentioned by the interviewee, the components should be stored until 

the demand which may also bring an inventory cost. On the other hand, the construction 

firms have not established any agreements or collaborations that would improve the 

logistics of used products except for rare examples. As it is explained in the resource 

efficiency section (section 5.3.1), PEAB has inked agreements with reuse actors in 

Malmö and Gothenburg where those reuse actors can pick leftover materials and products 

such as windows and doors from construction sites in order to sell or direct those products 

to customers and suppliers. 

5.5 Suppliers  

Suppliers within the construction industry are vital stakeholders´ that would enable firms 

to both embrace circularity and eliminate hazardous effects on the environment with their 

operations. Currently, compared to scope 1 and scope 2 emissions, construction firms 

have an enormous amount of scope 3 emissions (indirect emissions from purchased goods 

and services). For instance, 89 percent of the total carbon emissions of Skanska have been 

stated as scope 3 emissions where the organization encourage their suppliers to deliver 

carbon information such as EPDs (Skanska, 2021). So, organizations have started to focus 

on the emissions caused by the purchased goods and services from suppliers in order to 

have a certain amount of decrease which is very likely to happen in the upcoming years. 

“We as customers need to put requirements on our suppliers regarding what we buy in 

terms of its environmental performance” (R1). Setting up the requirements on suppliers 

in terms of the environmental performance of materials and products that are purchased 

could be beneficial as it is mentioned. In order to achieve that, long term cooperation with 

suppliers is a plus as it is stated. “We have like 90% of all the materials that we buy, we 

have framework agreements, and they are long term. So, we have a good position to work 

on different sustainability questions with our suppliers, instead of just buying one product 

for one project then they´re not that interested in working with certain questions” (R2). 
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On the other hand, putting too many requirements on suppliers is not the reality of the 

construction industry today as it is stated. “… the reality is you can´t put too many 

requirements on suppliers. But I don´t know maybe we need to initiate some dialogue 

with them or maybe we should reach some sort of agreements” (R1). 

Cooperation with suppliers and having a strong relationship with them are important for 

companies. For instance, NCC conducts in-depth discussions with group-wide suppliers 

where the suppliers are evaluated based on their performance regarding NCC´s 

requirements. Additionally, the organization engages in cooperation with suppliers in 

order to develop new ways in order to increase circular flows and reduce construction 

waste. “By expanding cooperation with suppliers, there is great potential to increase the 

circular use of the various residual products that arise, such as packaging material” 

(NCC, 2021). Moreover, JM has implemented approximately 165 prioritized measures 

since 2016 with the aim of reducing construction waste. During the process, cooperation 

and communication with suppliers have been explained as important factors (JM, 2021). 

Also, PEAB has started to have discussions with material suppliers regarding the products 

that the organization purchases. The organization observes the recycled material ratio in 

those products which is stated as an important measure to drive development towards 

circular material flows (PEAB, 2021). Procurement of circular materials as it is suggested 

by firms is essential to contribute to circularity however there are not many circular 

components and products widely exist in the industry. “We need to have some product, 

circular, it must be something that we can buy from market… Our suppliers need to be 

the ones who give them to us” (R2).  

The cooperation with suppliers is mostly in the discussion phase currently as it is 

mentioned by several interviewees. “I would say that we are not that far yet when it comes 

to circularity. We only have some discussions with them… I had a discussion last week 

with the white goods supplier and they said that we want to be the ones who decide 

whether or not the oven or the refrigerator goes to waste or not. But they sell the white 

goods to us and then we sell the apartment to someone and what he or she does with the 

white good? Well, none of us has control over it. But trying to at least start to look at how 

can the white good that we place in one apartment come back to the supplier? And they 

can look at what kind of parts from this white good can we reuse in our design of a new 

white good, though. A lot of discussions” (R2). Also, one of the highly mentioned issues 

with the suppliers is to reach a return policy agreement with them in order to improve 
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circularity in the industry. “There are leftovers that go back to the supplier of the doors, 

and they should redesign them or paint them and then sell them back to us. That´s 

something that we are aiming for, but we don´t have any big collaborations regarding 

that yet” (R2). It should be noted that cooperation and turning discussions into actions 

will be the next step of the process towards circularity. 

5.6 Reliable information 

Several of our respondents stated that information collection and exchange have crucial 

roles in the transition to circular economy. “I think it's important for the circular economy 

to have information available and communicated… I do believe that this is a vital part as 

well. We need to have the right information in place and then it's all about data.” (R4). 

Readily available data is important for circularity for a multitude of factors. 

One aspect is that construction companies want to assess and compare the environmental 

impacts of different materials. This is where EPDs play a crucial role as they are third-

party verified and include transparent and comparable environmental impact information 

throughout a product’s lifecycle, from the extraction of stone and other raw materials up 

to delivery and in connection with future recycling. This enables decisions based on 

quality, cost and climate impact. Climate calculations are also another tool that allows 

companies to reduce climate impact and encompasses data, including related carbon 

emissions, connected to such aspects as materials, transportation, the energy consumption 

in the use phase of the final structure and waste. As such the companies started to ask for 

this information from the actors in the sector. “We as customers need to put requirements 

on our suppliers and on what we buy, both when it comes to environmental performance, 

and when it comes to information about the environmental footprint data, so we need to 

put requirements on the suppliers” (R1). 

Having the right information is not only essential when buying materials for a new 

building, but when it comes to deciding what to reuse at a construction site. It is important 

for the companies during the construction and deconstruction phases to know how much 

material might be reused, it is also important to have certain information about the 

materials such as what kind of material it is, what status it has, where can it be reused, 

what measures need to be taken to be able to reuse it in another application, and so on. 

“So we're also working a lot with, of course, getting and collecting the right data, and 

making it harvestable… All this type of information you need to have almost live. And you 
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need to connect them in a smart system to link it to other projects” (R4). Another of our 

respondents told us a situation where they did not have this data available, but they figured 

out a way to be more circular and reuse what they had on-site. “We have bought a large 

old shipyard with buildings and constructions, and everything left. There we have built 

our own database and made an inventory. So we have checked all materials that are 

already on-site, we have a long list of what materials. And then we look at: What do we 

have and how can we use it in the new production of the new buildings? (R1). Even 

making the database about the materials at the construction site could be problematic as 

in the past they did not record what type of materials they used. The companies are 

currently demolishing buildings constructed decades ago and they came across the issue 

that in certain cases they have no idea how to figure out what is what “the problem with 

basically making use of these materials is that we just don't know what it is… we don't 

know that there is such type of material. And sometimes we don't know which kind of 

additives we have in certain types of materials. So once again, it's a lot about 

information.” (R4). Some of the companies have started to work on a solution for this 

issue and started to use material passports for their buildings. “What we have done in a 

couple of years at least is to summarize all the products that we have built into one 

project. So if someone has to demolish it, and in the future, they can see that, okay, it was 

this kind of product, when JM sold it” (R2). 

The information about what kinds of materials are used during construction is especially 

necessary when it later it might turn out that some of them are dangerous for human life, 

good example of this is asbestos, which was used in the 1900s for fireproofing but then 

later it turned out to cause cancer if it is breathed in. “What we can do is to look what 

kind of products we build into a building for example. And the purpose of that is, of 

course, if we, later on, find out that a product was not suitable for the use, for example, 

we have some historical examples of that, that where we find out that this was not healthy 

and you know, it would be possible to find where we have used that product and replace 

it” (R1). Another of our interviewees also highlighted this issue, stating “when it comes 

to circular economy, we need to make sure that what's actually in there because they still 

may contain some sort of substances that we in the meanwhile, phased out from our list 

of chemicals of substance of very high concern” (R4). He also pointed out that it is 

paramount to make sure to document the materials used during a construction even if it 

seems unnecessary at the time, because they can run into the same situation in the future 
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“We might think everything is fine, all of these substances are good, we are ready to go. 

We don't need to document this. But then maybe in 20 years, we realize that this listing 

wasn't really good for the moment, and we should not use it any longer. And then we 

should know where it is, how much it is, and in what kind of quantities and how we can 

handle it. So I think it's a lot about information again” (R4).  
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6 Discussion  

Exploring the state of the Swedish construction industry in relation to Circular Economy 

allowed us to identify key aspects that impact the implementation of circular practices. 

First, we aimed to find out whether the current state of the Swedish construction industry 

gives any valid reasons for the transition to a Circular Economy. We found that despite 

the fact that Sweden is one of the most sustainable countries on Earth (Wolf, et al., 2022) 

its construction sector is still very polluting, wasteful and resource inefficient. This shows 

that circular practices can bring massive benefits to the sector both environmentally and 

economically. With regard to awareness about CE, through content analysis of 

sustainability reports the paper has highlighted that there is a trend of increasing 

recognition. This tendency started about three years ago and since then it gained traction 

quickly, which shows the same characteristics as the recognition for CE in the academic 

circles (Benachio, et al., 2020), with a few years lag between them. However, it also 

become clear that the adoption of Circular Economy as a comprehensive concept for 

every aspect of the construction sector is still in its early stages. On the other hand, the 

companies had worked with aspects of circular economy such as recycling and reuse long 

before they started to embrace Circular Economy. What is a remarkably promising sign 

for the implementation of circular practices is the willingness of the construction 

companies to work with the concept. Though they need time to figure out the best 

practices, they are optimistic about their prospects stating that in around the next 2 years 

the sector will figure out the answers for circularity. However, there could be a dispute 

whether the companies are just reframing their already implanted practices as ‘circular’ 

as most of them have been implemented before they started to work with the concept of 

Circular Economy. 

During our study, we found that currently, the major drivers for the sector fall into either 

the societal or regulatory categories. The desire for a greener lifestyle and the aim to 

reduce their impact on the environment is also apparent amongst customers in the 

construction industry (JM, 2021). As such the value of having the reputation of a 

sustainable and green company increased significantly in the sector. While the customers, 

with a few exceptions, have not started to explicitly ask for circularity, but they are 

requesting measures that are associated with circularity. Furthermore, the so-called 

ecolabels play a crucial role in the customers’ assessment of a building’s sustainability, 
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and the most significant label in the Nordics, the Nordic Swan, is planning to include 

circularity factors in their requirements. Everyone we had talked with agreed that possibly 

the most influential driver in the sector is the new EU taxonomy, which indicates that 

these sorts of policies are working and the governments and intergovernmental 

organizations should keep on playing an active role in making our industrial processes 

less wasteful and more sustainable The reason for this is that the taxonomy links the 

economic incentives to circular practices. It sets the priorities for the companies because 

as soon as the money flows in the right direction they are motivated to do the right thing 

and it will make them more eager to push into new fields. Basically, the taxonomy created 

an environment where the financers pay more attention to the sustainability factors of 

construction, and they are more likely to fund projects with better environmental impact. 

This has a major effect on the pace of the transition because all of these companies are 

profit orientated corporations and “Money talks!”. On the other hand, though, the purely 

economic drivers were brought up during our talks, their role at the time in pushing the 

sector’s transition to Circular Economy was less significant.  

When it comes to our second research question, the current implementation of circular 

practices, organizations have already been benefiting from several practices of CE such 

as recycling, reusing, waste sorting and renewables. Instead of identifying the leftovers 

as waste, firms are seeking ways to generate additional value from used materials and 

components. Each firm that has been observed during the study has around 70 percent 

recycled or reused waste ratio where some firms have even reached higher ratios. The 

most recycled material with recycling ratios up to approximately 80 percent is steel, due 

to it retaining its quality after recycling. Besides steel, asphalt reuse within the 

construction industry has been increasing. As an example, NCC has declared that they 

have managed to reuse 26 percent of asphalt in 2021 which is the highest ratio for the 

company so far (NCC, 2021). However, what the current literature has missed is that 

legislation, quality requirements and lack of technology may prevent firms to reuse 

materials. The main practical problem is, there are several technical and quality-related 

requirements that companies need to fulfil when they construct building and 

infrastructure. With the current technology, it cannot be guaranteed that all recyclable 

materials can satisfy the project requirements with their properties the same way as virgin 

raw materials do. And the important thing for the companies is that if the recycled 

materials cannot fulfil the technical requirements, then they just simply cannot be used in 
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the construction. In addition, concrete is one of the most used materials in the construction 

industry and as of now it can only be downcycled, and cement is still needed for making 

new concrete. 

During our research, we realized that waste sorting is one of the important issues in waste 

management as it is discussed in the literature (Crawford, et al., 2017; Mahpour, 2018). 

However, this study has unearthed that packaging materials are a serious problem for 

construction firms when it comes to waste sorting. This packaging issue is observed as a 

missing field in the literature despite several of our respondents pointed out that it takes 

up around 30 percent of their on-site waste. While the issue is serious, the solutions can 

be quite simply such as a return policy on packaging or recyclable packaging materials 

among others. 

Organizations have started to realize the benefits of renewable energy and the transition 

from fossil fuels to renewables is one of the popular fields among practitioners within the 

industry. The practices about renewables currently are replacing fossil fuel sources with 

renewables and lowering the energy intensity of operations as it is observed in the 

literature as a beneficial strategy that would foster circularity (Lacy, et al., 2020). Even 

though the firms have stated their high interest in switching to renewables, the percentage 

of renewables is relatively low. It should be noted that construction firms in Sweden still 

cause approximately 20 percent of all GHG emissions (Fossilfritt Sverige, 2020) where a 

better infrastructure, electrification of heavy machines, logistics optimization and R&D 

research with regards to the lower energy intensity of productions and processes could 

improve energy efficiency and circularity in the construction industry. 

During the study, we have observed that researchers mainly focused on either short-lived 

or medium-lived consumer products within the CE literature. However, constructions and 

buildings are entities that have relatively long lifespans. When a product has an extremely 

long lifespan, it is immensely challenging for constructors to consider the after-life 

practices as it has been explained by a number of our respondents. It is very hard to make 

predictions about the future even into the next decade, and buildings can stay there for 

more than a hundred years. As such companies find it slightly unrealistic to prepare for 

future deconstruction. On the other hand, according to Lacy et al., (2020), instead of 

selling the products, firms should retain the ownership of the product that they can serve 

maintenance and refurbishment services, however, this is neither a realistic approach nor 

an applicable theory for construction industry due to financial concerns. It should be also 
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noted that when an apartment is sold to a private owner the rest depends on the owner and 

poor utilization of the furniture, household appliances or apartment in general by the 

owner could affect circularity and construction firms have no control over it. The 

companies don't have any maintenance because they're residential buildings, which are 

owned by the one who buys apartments. They generally do not have control over what 

happens to the building during its decades-long life span. The lack of a proper circular 

business model in the industry with regards to this unique issue was also observed. 

Due to the complexity of the sector, the transition to Circular Economy will affect every 

actor. As such the adoption requires an industrywide effort the different actors need to 

work together on this, there won't be one actor able to solve all of the problems of the 

industry. This holistic approach requires that every step should be taken with circularity 

in mind, from the design phase, through what materials to use and how, the actual 

construction phase, the maintenance during the buildings’ lifespan and finally the 

demolition and recycling part. The transition will require collaboration between actors on 

a large scale. For the construction companies working together with material suppliers 

will be especially crucial as a substantial part of their waste and GHG emission arises 

from down the value chain. Another factor that will play a key role in the transition is the 

availability of reliable data for both the materials that will be and the ones that already 

have been used for construction. The positive development about the issue is that the 

cooperation in the industry has already started. There are a lot of stakeholder dialogue in 

different formats about circularity, but also in different industrial Federation forums, 

where the actors in the industry discuss the implications and best practices of CE. 
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7 Conclusion  

This research aimed to explore the practical implementation of Circular Economy in the 

Swedish construction industry. Prominent construction firms of Sweden have been 

studied during the research in order to obtain answers and reliable results. The practices 

that are already in use within the Swedish construction industry, the drivers and 

challenges associated with the transition to circular business models have been identified. 

Based on the analysis of interviews and the organizations´ publicly available documents, 

we have come to a conclusion that CE is a quite new concept in the construction industry 

however, there are promising practices already in use such as recycling and reusing. 

While customers and stakeholders have been observed as the important drivers, but right 

now the Swedish and EU policies are the real accelerators for the transition to circular 

practices. This indicates that the policies are effective tools to affect the industry and that 

the governments and intergovernmental organizations should keep on implementing such 

policies to motivate the adaption of sustainable practices. On the other hand, long lifespan 

of constructions and the complex structure of the industry have been identified as the 

major challenges, while the literature has started to come up with theoretical solutions for 

these issues they have not been tested or implemented in practice. Additionally, gaps have 

been identified in the literature about CE in the construction industry. One of the most 

important findings is the lack of research regarding the importance of cooperation 

between various stakeholders within the construction industry as it is mentioned during 

several of the interviews. The companies cannot use circular products without those being 

available on the market, and circular products won’t be available unless there is a 

recycling and reuse system implemented with efficient logistics. “To make circular 

economy work, every aspect of the industry has to harmonize, actors, legislation, 

designers, stakeholders and customers, everyone” (R3). Thus, as a future study, of 

various actors and their impacts on the implementation of a circular economy within the 

construction industry might be conducted by researchers. Also, the long-term effects of 

the legislation on construction companies regarding the implementation of circular 

economy can be followed as a further study. 
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9 Appendices 

9.1 Appendix 1  

The guiding questions for the semi-structured interviews: 

• What drives the company to embrace circular economy/circularity? 

• What is your current understanding of circular economy as an organization? 

• How do you approach sustainability / circular economy? 

• How do you balance the different aspects of sustainability 

(profit/environment/society)? 

• What are/were the main challenges/uncertainties you have encountered 

implementing circularity? 

• How do you work with your suppliers on circularity? 

• How do you design for circularity? How do you address deconstruction, 

durability, flexibility? 

• How do you communicate circularity to your stakeholders? How do your 

stakeholders evaluate circularity? 

 


