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Circular Economy (CE) is a systemic approach to economic development designed to
tackle global challenges such as climate change and biodiversity loss by decoupling eco-
nomic growth from environmental pressure. Despite its growing popularity, the imple-
mentation of CE in the construction industry is still in its infancy stage. In securing an
environmentally, socially, and economically sustainable future, the implementation of CE
in the construction industry plays a crucial role. The environmental impacts of CE imple-
mentation have been quite broadly studied because they are the key aspects that distin-
guish it from the linear model. However, for the CE to emerge as the new standard eco-
nomic model, it must also provide economic growth along with environmental sustaina-
bility. Hence, the main objective of this thesis is to explore the economic impacts of CE
implementation in construction companies operating in Finland. To understand the eco-
nomic impacts, it is necessary to know from what kind of CE practices they arise. There-
fore, the secondary objective is to identify what CE practices construction companies have
implemented in their operations in Finland. Finally, this thesis also sheds light on meas-
urement practices associated with the economic impacts of implemented CE practices.
The topics are explored by conducting a qualitative study based on seven semi-structured
interviews within seven different construction companies that operate in Finland.

The research findings show that CE practices implemented during the construction phase
are often associated with waste management, cooperation and research, and sustainable
procurement. The economic impacts of CE implementation are mainly perceived as posi-
tive, especially in the long-term, by the companies that participated in the study. The pos-
itive economic impacts are primarily associated with increased business opportunities,
cost savings from waste management, and material and energy efficiency. In contrast,
costs were mainly associated with investments in research and development, high costs
of recycled materials, and costs concerning the training of employees. Very few measure-
ment practices to monitor the success of CE implementation and economic impacts related
to it are currently in use. However, there is clearly interest in them in the field.
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Kiertotalous on kokonaisvaltainen ldhestymistapa talouskehitykseen. Se pyrkii vastaa-
maan globaaleihin haasteisiin, kuten ilmastonmuutokseen ja luonnon monimuotoisuu-
den koyhtymiseen irti kytkemalld ymparistopaineet talouskasvusta. Kasvavasta suosiosta
huolimatta kiertotalouden kéyttoonotto rakennusalalla on vasta alussa. Kokonaisvaltai-
sesti kestdvidn tulevaisuuden varmistamiseksi kiertotalouden mukaisten kaytantojen jal-
kauttaminen rakennusalalle on avainasemassa. Kiertotalouden ympaéristovaikutuksia on
tutkittu melko laajasti, koska ne ovat avaintekijoitd sen ja lineaarisen talousmallin valilla.
Jotta kiertotalous voisi korvata lineaarisen mallin tulee sen olla myos taloudellisesti kan-
nattavampi vaihtoehto. Tdstd syystd timdn opinndytetyon pddtavoitteena on selvittda
kiertotalouden kayttoonottoon liittyvid taloudellisia vaikutuksia Suomessa toimivissa ra-
kennusyrityksissd. Taloudellisten vaikutusten ymmartdmiseksi on tiedettdavd, millaisista
kiertotalousratkaisuista ne johtuvat. Tédstd syystd opinndytetyon toisena tavoitteena on
tunnistaa, mitd kiertotalousratkaisuja rakennusalan yritykset ovat ottaneet Suomessa
kayttoon. Lisdksi tdssd opinndytetyossd tarkastellaan toteutettujen kiertotalousratkaisui-
den taloudellisiin vaikutuksiin liittyvid mittauskadytantoja. Aiheisiin etsitddn vastauksia
kvalitatiivisen tutkimusmenetelmdn kautta, joka perustuu seitsemddn puolistrukturoi-
tuun haastatteluun seitsemésta eri Suomessa toimivasta rakennusalan yrityksesta.

Tamaén tutkimuksen tulokset osoittavat, ettd rakennusvaiheen kiertotalousratkaisut liitty-
vit paddosin jatehuoltoon, kestdvaan hankintaan, sekd yhteistyohon ja tutkimukseen. Kier-
totalousratkaisujen taloudelliset vaikutukset koettiin tutkimukseen osallistuneiden ra-
kennusyritysten toimesta padosin myonteising, etenkin pitkélld aikavalilld. Taloudelliset
hyodyt liittyvat pddasiassa lisddntyneisiin liiketoimintamahdollisuuksiin, jatehuollon
kustannussddstoihin sekd materiaali- ja energiatehokkuuteen, kun taas kustannukset liit-
tyivdt pddasiassa tutkimus- ja kehitysinvestointeihin, kierrdtysmateriaalien korkeisiin
kustannuksiin ja henkiloston koulutuskustannuksiin. Toistaiseksi kédytossd on hyvin vé-
hdn mittauskdytantoja liittyen kiertotalousratkaisuiden kadyttoonoton onnistumiseen ja
niiden taloudellisten vaikutusten seuraamiseen, mutta kiinnostusta niitd kohtaan on sel-
vasti.
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1 INTRODUCTION

1.1  Background

Our current economic arrangement, where we take, make and dispose, lacks the
capability to meet the current, let alone the future needs of mankind (Furkan,
2017). We only have one planet earth, but currently, we use as many ecological
resources as if we lived on 1.6 earths (Global Footprint Network, 2020). If we
continue with our unsustainable consumption patterns, we will end up with a
depletion of natural resources and a shrinking of the earth's carrying capacity
(Magdoff, 2013). To prevent this from happening and to meet the future needs of
mankind, the concept of Circular Economy (CE) has received growing attention
worldwide (Ghisellini et al., 2016). Ghisellini et al. (2018) define the Circular
Economy as an economic system in which resource inputs, creation of waste,
emissions, and energy leakage are minimized by slowing and closing material
and energy loops. To achieve the aim of creating a regenerative closed-loop sys-
tem, CE employs methods such as reuse, repair, refurbishing, remanufacturing,
and recycling. At its core, CE strives to simulate nature, which does not discard
matter at the end of use in its biological cycle but instead uses it as a productive
input in another natural process (Gorecki et al., 2019). Although the CE concept's
scientific and research content is still largely superficial and unorganized, it has
been proven that the concept is a viable, sustainable, and unavoidable alternative
to the current linear economy (Furkan, 2017; Korhonen et al., 2018).

The construction industry still mainly uses the traditional linear economic
model, which hinders an environmentally sustainable future (Benachio et al.,
2020). Building construction and operations are in a significant role in climate
change mitigation and more sustainable use of natural resources. The buildings
and construction sector accounts for 36 percent of final energy use and 39 percent
of energy-related carbon dioxide emissions on a global scale (International En-
ergy Agency, 2019). The construction sector alone consumes 32 percent of the
world’s natural resources and generates 25 percent of solid waste globally
(Yeheyis et al., 2013). The industry is, in addition, met with the expectation that
the global middle class will grow by approximately 150 million people per year
(Kharas, 2017). Consequently, to provide well-being and adequate quality of life
for people in the near future, we must build the same urban capacity in the next
40 years that was built in the last 4000 years (Eberhardt et al., 2019).

In Finland, building construction and operations are in a major role on a
societal scale. According to Finnish Association of Civil Engineers (2019), the in-
dustry accounts for 15 percent of our national GDP and employs 20 percent of
the workforce. Besides economic and social importance, the industry’s environ-
mental impacts are enormous and largely in line with global percentages. When
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the mining industry is left out of the equation, the construction industry is re-
sponsible for half of the waste generated in Finland (Statistics Finland, 2020). Ac-
cording to the Finnish innovation fund Sitra (2019), around 10 to 15 percent of
materials used in the construction industry end up as waste already during the
construction phase. That alone indicates a huge potential for adopting CE prac-
tices in the industry.

The implementation of the CE approach in the construction industry is
crucial in securing an environmentally, socially, and economically sustainable
future. According to Green Building Council Finland (FIGBC, 2018), CE in the
built environment means assimilated procedures within the industry and poli-
cies that support those procedures that steer the industry towards sustainability.
CE needs to be considered in the whole value chain of the industry, and current
practices and business models must be challenged by new innovations (FIGBC,
2018). Comprehensive studies must be conducted about multiple issues such as
system approach, aspects and indicators, methodological issues, and frameworks
in order to effectively implement CE in the construction industry (Hossain et al.,
2020). Discussion about CE has focused mainly on its environmental impacts
since those are the key elements distinguishing it from the linear model. Never-
theless, to replace linear economy, CE must also become an economically prefer-
able option (Ranta et al., 2018). Therefore, while also exploring CE practices that
construction companies operating in Finland have implemented into their oper-
ation, the main focus of this thesis is on the economic impacts of implemented
CE practices. Furthermore, several recently published papers about CE in the
construction industry point out that evaluation of circularity performances and
CE measurement are among the topics that are not well understood yet (e.g. Be-
nachio et al., 2020; Hossain et al., 2020). For that reason, this Master’s Thesis ad-
ditionally aims to expand the current understanding of measuring CE and pro-
vide new knowledge for the construction companies to help them in the transi-
tion toward the CE.

1.2  The aim and the structure of the study

The initial idea for the subject of this Master’s Thesis evolved from an observation
that economic impacts of CE implementation are not as widely recognized as en-
vironmental impacts. In fact, there is a lack of understanding regarding how im-
plementing CE into a company’s operations generates value and revenue in a
business context (Ranta et al., 2018). As a result of this, companies that do not
consider environmental values as important as economic values tend to be less
willing to implement CE into their operations. Also, even if environmental sus-
tainability is part of company’s values, practical steps to execute solutions that
are in line with this value are less likely to actualize because of the uncertainty of
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the economic impacts of these actions. If the economic impacts of CE implemen-
tation were more visible and better articulated for these kinds of companies, they
could be more willing to implement CE.

Various factors, such as global and national policies and regulations, are
already guiding the construction industry towards circular economy and its im-
plementation. However, the implementation of CE practices is left for companies
themselves, and the current status of CE implementation within the industry is,
that it is lagging behind many other industries (Adams et al., 2017). This thesis
explores different CE practices that construction companies operating in Finland
have implemented into their operations and perceived economic impacts of those
practices. The aim is to expand the knowledge regarding economic impacts of CE
implementation and possible economic drivers that contribute to CE implemen-
tation.

The main research question of this thesis is:

What kind of economic impacts implemented CE practices have in construction
companies operating in Finland?

The sub-questions are:

1. What kind of CE practices construction companies operating in Finland have
implemented into their operations?

2. How are the economic impacts of implemented CE practices and targets re-
lated to them measured in construction companies operating in Finland?

Implementation of CE can generally be divided into three different scales:
micro level, meso level, and macro level. Since this Master’s Thesis focuses on CE
implementation by individual construction companies, the main focus is on the
micro level. When considering the entire lifecycle of a building, construction
companies are typically associated with the construction phase, which means
that most of the CE practices addressed in this thesis are related to the construc-
tion phase in one way or another (Adams et al., 2017). However, to effectively
implement CE into a company, actions are required, not only by the company
itself but also by other operators within its supply chain network. Therefore, CE
implementation on the meso level is also considered in this thesis from a con-
struction company’s point of view when exchanging resources within a supply
chain network.

This Master’s Thesis is divided into six sections. Section 2 forms the theo-
retical framework of this thesis and introduces the reader to existing CE-related
literature and other aspects and key concepts related to the subject of the thesis.
Section 3 discusses the research methodology used in this thesis and explains the
decision-making process behind methodological choices as well as the data gath-
ering process. Section 4 presents the research findings derived from the empirical
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research phase. Section 5 discusses research findings by reflecting on the litera-
ture review. Finally, Section 6 summarizes the research findings, discusses the
trustworthiness and limitations related to the thesis, and provides suggestions
for future research.
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2 THEORETICAL FRAMEWORK

This section provides the theoretical framework of this thesis. In order to provide
a comprehensive framework for the subject of this Master’s Thesis, the section
starts by addressing key concepts in the big picture and proceeds towards more
detailed issues related to the topic after the reader has been provided with gen-
eral knowledge regarding the concept of CE. The first chapter addresses the CE
concept first from a general perspective and then in relation to the construction
industry. The second chapter discusses CE implementation by construction com-
panies that operate in Finland. Finally, the third chapter focuses on the economic
impacts of implemented CE practices and measurement practices associated with
them in construction companies operating in Finland.

21  Concept of Circular Economy

This chapter, which is divided into two subchapters, will provide the reader with
a comprehensive understanding of the CE concept. In the first subchapter, the
concept of CE is discussed from a general perspective without associating it with
any specific industry. The background and the definition of the concept are ex-
plained, and opportunities related to it are discussed. The second subchapter fo-
cuses on the CE in the construction industry specifically. The current state of the
CE within the industry will be discussed, as well as its future. At the beginning
of the second subchapter, the concept within the industry is discussed on a global
scale, but the focus moves on to a national scale towards the end of the chapter.

2.1.1 Circular Economy in general

The adverse effects of linear take-make-dispose -economy are endangering eco-
nomic stability and integrity of natural ecosystems, which are essential for the
survival of humanity (Ghisellini et al., 2016). CE is a systemic approach to eco-
nomic development designed to benefit businesses, society, and the environment
and to replace the current unsustainable linear economy (Ellen MacArthur Foun-
dation [EMF], 2015a). The CE concept cannot be traced back to a single date or
author in history, but its roots are in concepts developed in the late 1970s (EMF,
2013Db). Significant concepts that have affected the current CE concept include
regenerative design, performance economy, and the cradle-to-cradle approach
(EMF, 2013b). CE-related literature is often associated with so-called 3R’s, or as
Ghisellini et al. (2016) put them: the founding principles of CE. 3R’s refer to re-
duction, reuse, and recycling. Barreiro-Gen & Lozano (2020) refers to 4R’s, which
are reduction, repairing, remanufacturing, and recycling, instead of 3R’s, when
describing different levels of recovery. Potting et al. (2017, p.5) uses 9R frame-
work in their book to describe different circularity strategies within a production
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chain. Those 9R’s, in order of priority, are refuse, rethink, reduce, reuse, repair,
refurbish, remanufacture, repurpose, recycle and recover. There are various com-
binations of different R’s in CE literature. According to research by Kirchherr et
al. (2017), a combination of recycling, reuse and reduction is the most commonly
used in scientific literature. All the R’s mentioned above can be linked to different
circularity strategies that ultimately aim to reduce our consumption of natural
resources and minimize the amount of waste we produce.

Only during the past couple of decades, the concept of CE has started to
gain broader interest among scholars, businesses, and politics (Lacy & Rutqvist,
2015; Leising et al., 2018). The CE concept has gained increasing popularity in
recent years, particularly because of Ellen MacArthur Foundation’s work on pro-
moting it and its opportunities through several reports and other publications
(Benachio et al., 2020; Geissdoerfer et al., 2017). EMF characterizes CE as an econ-
omy that is “restorative by design and aims to keep products, components, and
materials at their highest utility and value at all times, distinguishing between
technical and biological cycles” (EMF, 2015b, p. 2). The literature review paper
by Benachio et al. (2020) found that EMF’s definition for CE was the most cited
description of the concept among recent scientific publications that focused on
CE in the construction industry. Several scholars have reviewed different defini-
tions for the concept and concluded that definitions from EMF’s reports are most
cited among scientific papers (e.g., Benachio et al., 2020; Geissdoerfer et al., 2017;
Kirchherr et al., 2017). However, Kirchherr et al. (2017, p. 224) analyzed 114 dif-
ferent CE definitions and proposed their own definition of the concept based on
it: “... an economic system that replaces the ‘end-of-life’ concept with reducing,
alternatively reusing, recycling and recovering materials in production/distribu-
tion and consumption processes. It operates at the micro level (products, compa-
nies, consumers), meso level (eco-industrial parks) and macro level (city, region,
nation and beyond), with the aim to accomplish sustainable development, thus
simultaneously creating environmental quality, economic prosperity and social
equity, to the benefit of current and future generations. It is enabled by novel
business models and responsible consumers.” Nonetheless, this definition is
based on the coding framework, which was created by analyzing 114 existing
definitions, so rather than seeing it as a definitive CE definition, it can be seen as
a summary of the core principles and aims of the concept. Kirchherr et al. (2017)
also found that an abundance of different definitions for the concept has caused
confusion among researchers, which has led to misleading results in their re-
search. Based on the findings mentioned above and the aim of this Master’s The-
sis, EMF’s definition for the concept is applied in this Master’s Thesis. Few in-
dustry-specific definitions for the concept are mentioned later in this thesis, but
those do not apply to the concept from a universal point of view.

Earlier research on CE considered it mainly as an approach to more ap-
propriate waste management (Ghisellini et al., 2016). However, this kind of nar-
row view of CE fails to demonstrate the magnitude of the concept because recy-
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cling, reuse, or recovery options are not always suitable in every context, alt-
hough they work in some situations. Moreover, some waste conversion technol-
ogies that are based on biotechnology and green chemistry can sometimes be eco-
nomically and environmentally more unsustainable than the conventional tech-
nology addressed, which further calls for prevention more than treatment (Ghis-
ellini et al., 2016). Instead of seeing CE as a more appropriate way to manage
waste, it must be considered in the bigger picture. According to Ghisellini et al.
(2016), this means that instead of just regenerating materials and energy from
waste, transformational new solutions that address the entire life cycle of any
process and consider the interaction between the process and the environment
and the economy in which it is embedded should be designed. When the CE con-
cept is considered this way, it has the potential to not only regenerate resources
but also generate entirely new ways of doing things and help society to increase
wellbeing and sustainability at minimal material, energy, and environmental
costs (Ghisellini et al., 2016).

According to EMF (n.d.), CE is based on three basic principles: design out
waste and pollution, keep products and materials in use, and regenerate natural
systems. By designing out waste and pollution we can avoid the negative impacts
of the economy, such as GHG emissions, structural waste, and water pollution,
that harm our planet. Around 80 percent of all negative environmental impacts
are determined already at the design stage of production (EMF, n.d.). In order to
change this, the whole lifecycle of materials and products that we design and
create must be considered, and waste and pollution need to be seen as design
flaws rather than a natural part of the lifecycle. The second principle, keeping
products and materials in use, is an essential part of closing the loop. Products
made of technical materials should be designed in a way that they are reusable
and durable. Depending on their purpose, they should also be easy to repair or
remanufacture. Organic materials, on the other hand, move in a biological cycle
and regenerate through biological processes. As the last principle of CE, regen-
erating natural systems means not only protecting the environment but improv-
ing it by returning valuable nutrients to ecosystems (EMF, n.d.).
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Figure 1. Circular economy systems diagram. Copyright © Ellen MacArthur Founda-
tion [n.d.].

In recent years, companies have started to notice the opportunities that the
CE offers for their business. Besides drawing wider interest towards the CE con-
cept, EMF has been in an important role especially in engaging the business com-
munity (Bocken et al., 2017). EMF’s Circular Economy System Diagram (Figure
1), or as it is commonly known, the “butterfly diagram” has been momentous in
visualizing the essence of CE and a hierarchy of circularity strategies (EMF, n.d.).
The diagram demonstrates the continuous flow of technical and biological mate-
rials, whilst adding an element of financial value. Instead of one loop, biological
and technical cycles are separated into two distinct halves in the systems diagram.
Biological materials move on the left side of the diagram in green cycles. After
the materials are consumed, they can re-enter the natural world by biodegrading,
and nutrients embedded into them return to the environment (EMF, n.d.). Tech-
nical materials, that are represented on the right side of the diagram in blue, can-
not re-enter the environment like biological materials. These materials, in order
to create a closed loop, must cycle through the system so that their value can be
captured and recaptured over and over again (EMF, n.d.).

Economic growth has traditionally been linked to virgin resource inputs,
meaning that in a linear take-make-dispose -economy, profits increase, and the
economy grows when more natural resources are extracted (EMF, n.d.). CE
makes it possible to gradually decouple economic growth from use of virgin raw
materials. According to Ghisellini et al. (2016), decoupling environmental pres-
sure from economic growth is no less than the utmost goal of the whole concept.
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Interest in CE has gained traction also among policymakers, influencing
national governments such as China and intergovernmental agencies like Euro-
pean Union (Geissdoerfer et al., 2017). China started to recognize a mismatch be-
tween its rapid economic development and resulting negative environmental im-
pacts at the beginning of the 2000s, and in 2009 a law called “Circular Economy
Promotion Law of the People's Republic of China” took effect (Lieder & Rashid,
2016). Since then, an increasing number of scientific papers related to CE has been
published in China. CE has gained increasing popularity also in Europe since
European Commission (EC) established its first agenda to transform the EU econ-
omy into a circular one in 2015 (Geissdoerfer et al., 2017). As a part of the Euro-
pean Green Deal and the European Union’s aim to become climate neutral by
2050, European Commission has created a Circular Economy Action Plan (Euro-
pean Commission, 2020b). The plan makes a decisive contribution to the EU’s
goal of becoming a resource-efficient, climate-neutral and competitive economy.
The Circular Economy Action Plan is in an important role in ensuring the EU’s
long-term competitiveness by decoupling economic growth from resource use.
According to a study, making the circular economy a policy priority would in-
crease the EU’s GDP by 0.5 percent by 2030 (European Commission, 2018). In
addition to economic growth and reduced negative environmental impacts, pri-
oritizing CE policy would also lead to around 700,000 net increase in jobs in the
EU.

Sitra (2016) published the world’s first national road map to a CE that aims
to make Finland a global pioneer in CE by 2025. The road map was created in
close collaboration with government ministries and several representatives from
the public and private sectors. It presents concrete projects and effective CE
measures and solutions to accelerate the transition to a more circular economy
(Sitra, 2016). In addition to environmental goals, the aim is to increase the eco-
nomic competitiveness and well-being of the country and its residents. In April
2021, the Finnish Government adopted a resolution on promoting a circular econ-
omy (Ministry of the Environment [YM], 2021). The resolution is based on a vi-
sion that the Finnish economy will be based entirely on a carbon-neutral circular
economy by 2035, which means a complete transition away from the linear eco-
nomic model. The resolution sets concrete targets for the consumption of nonre-
newable natural resources, and also restricts the use of renewable natural re-
sources. Concrete objectives and indicators, specified required measures and al-
located resources pave the way toward greater circularity and systemic change
(YM, 2021).

2.1.2 Circular Economy in the construction industry

This chapter provides knowledge of the construction industry’s current state re-
garding CE and sheds light on industry-specific challenges and opportunities.
Environmental, economic, and social problems are caused by the linear economic
model, which is still largely used within the construction industry. The linear
take-make-dispose -economy within the industry is characterized by phases of
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building’s life cycle, which starts from the extraction of virgin raw materials, that
are then processed into construction materials (Mangialardo and Micelli, 2018).
These materials or elements are assembled on-site during the construction phase,
often in a way that they cannot be disassembled later. In the end of life of the
building the construction materials become obsolete and are disposed as waste
along with all the other waste that is generated during the process (Mangialardo
and Micelli, 2018).

Within the industry, the research on the application of CE principles has
been relatively slow and limited compared to industries that produce short- and
medium-lived consumer products (Adams et al., 2017). Several industry-specific
reasons, such as the uniqueness of construction projects, large supply chains, and
the industry’s inability to implement innovation fast, have hindered the adapta-
tion of the CE concept (Benachio et al., 2020). During the 2000s, research regard-
ing CE in the built environment focused strongly on end-of-pipe solutions to
manage waste generation, which led to improvements in managing demolition
waste (Adams et al., 2017). Even though various research has been conducted on
this topic, the development of knowledge and tools is still needed to adopt CE in
practice on a larger scale within the industry (Lacy & Rutqvist, 2015). Over the
last decade, research on implementing CE in the industry has started to become
more common. Benachio et al. (2020) conducted a systematic literature review of
peer-reviewed articles about Circular Economy in the construction industry and
found 45 articles published during the last five years that are strongly related to
CE in the construction industry. The paper also found that the number of CE-
related publications in the built environment has grown exponentially since 2017,
which indicates that it is currently a widely researched topic. A literature review
paper by Hossain et al. (2020) concurs with the findings of Benachio et al. (2020)
and highlights the significant increase of scientific contributions in the field in
recent years due to emerging recognition of environmental impacts and resource
efficiency in the construction industry.

As the construction industry significantly stands out from various other
types of industries, various researchers have suggested industry-specific defini-
tions for CE. Leising et al. (2018, p. 977) define the CE approach in the construc-
tion industry as “A lifecycle approach that optimizes the buildings” useful life-
time, integrating the end-of-life phase in the design and uses new ownership
models where materials are only temporarily stored in the building that acts as a
material bank”. The definition by Leising et al. (2018) is more explanatory and
extensive than the definition by Pomponi & Moncaster (2017, p. 711): “building
that is designed, planned, built operated, maintained, and deconstructed in a
manner consistent with CE principles”, which solely lists different phases of
building’s life cycle and combines them with the CE term relying entirely on
readers understanding about CE principles. The definition by Leising et al. (2018)
also requires understanding of specific terms, but it also distinguishes consider-
ably from general CE definitions and provides an additional industry-specific in-
put in contrast to them.
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The construction industry plays a vital role in transitioning from the linear
economic model to CE. Throughout the entire life cycle of a building, several ac-
tivities under processes cause adverse environmental impacts (Hazem &
Breesam, 2019). Built environments contribute to problems such as resource de-
pletion, pollution, and climate change. The construction sector is one of the larg-
est emitters of GHG emissions and users of primary energy (YM, 2019). When
the full lifecycle of a building is considered, half of all extracted virgin raw mate-
rials can be attributed to the sector globally (European Commission, 2020a). Ac-
cording to a report by Sitra (2018), the majority of discussions in the past regard-
ing buildings” CO: emissions have focused on the use phase of its life cycle. This
is understandable because traditionally, the use phase causes most of building’s
CO: emissions. However, as buildings get more energy-efficient and a larger por-
tion of energy comes from renewable sources, the importance of the construction
phase increases substantially (Sitra, 2018). As this Master’s Thesis focuses on CE
implementation by construction companies operating in Finland and the eco-
nomic impacts associated mainly with their operations, the main focus is on the
construction phase.

As a resource-intensive sector, the construction sector also possesses a sig-
nificant potential to induce a positive impact in pursuing sustainability-related
goals, such as resource efficiency, circular material flows, and net-zero emissions
(YM, 2019). The built environment is more and more involved in the production
of renewable energy and will play an important role in the energy systems of the
future (FIGBC, 2018). A paradigm shift within the industry from linear economy
to CE is seen as inevitable to ensure sustainable use of natural resources in the
future (Hossain et al., 2020). This means that we must rethink the way we design,
produce and utilize. Sustainable construction practices can generate several ben-
efits, e.g., less construction waste and environmental emissions, lower energy
and water consumption, material conservation, lower construction cost, shorter
construction time, improved quality of buildings, higher competitiveness, new
business models to enable value creation and enhanced occupational health and
safety (Adams et al., 2017; Hazem & Breesam, 2019). According to a report by
EMF (2015c), the economic saving potential by applying CE in the European built
environment is over 340 billion euros by 2030 through the use of primary re-
sources and energy.

CE offers various opportunities in the construction industry, and the Euro-
pean Commission has chosen the built environment as one of its key targets in
its policy for CE (European Commission, 2020a). Although interest in CE among
policymakers and businesses in the field is increasing and the research on CE in
the construction industry has grown exponentially in recent years, its effective
implementation in the industry is still in its infancy stage (Hossain et al., 2020).
National and supranational policies are paving the way toward CE implementa-
tion, but the concrete steps to implement CE practices are left to companies them-
selves (Prieto-Sandoval et al., 2018). Industry-specific reasons, such as complex
supply chains and the industry’s inability to adapt quickly to changes, have hin-
dered the implementation of CE practices (Benachio et al., 2020). As mentioned
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earlier, scientific research has mainly focused on waste management and recy-
cling in the past instead of considering the whole life cycle of buildings and other
products (Adams et al., 2017; Hossain et al., 2020). In other words, research has
focused more on treatment rather than prevention. Benachio et al. (2020) identi-
tied several research gaps from the field, one of which is the development of CE
business models within the construction industry. According to Hossain et al.
(2020), to effectively implement CE in the construction industry, more profound
knowledge is required of the system approach, frameworks, methodological is-
sues and aspects. In addition, Hossain et al. (2020) emphasize that CE measure-
ment and evaluation of circularity performances are not yet entirely studied. In
a literature review study of 155 articles on CE by Ghisellini et al. (2016), only a
few research papers discuss or focus on CE indicators and measurement, which
further calls for additional research on the topic.

2.2  Implementation of Circular Economy in a construction com-
pany

This chapter provides knowledge on how CE can be implemented into a con-
struction company’s operations and what kind of barriers and opportunities its
implementation bears. The chapter is divided into three subchapters. While this
Master’s Thesis focuses on exploring economic impacts of CE, it is also necessary
to understand other objectives of the concept and its implementation to provide
comprehension on how CE can generate economic value for a company (Ranta
et al., 2018). In the first subchapter, different scales of implementation are intro-
duced, and implementation and aspects related to it are discussed from an indus-
try-wide perspective as well as from the perspective of a single construction com-
pany. Different kinds of CE practices are introduced in the second and third sub-
chapters.

2.2.1 Scales and requirements of implementation

CE generally operates in three different scales, that are micro level, meso level
and macro level. Ghisellini et al. (2016) reviewed 155 articles on CE and divided
them according to the different subjects and categories converging to CE. A fair
number of reviewed articles discuss CE principles and CE models, yet most of
them focus on implementation of different CE concepts in various case studies
across three main scales. Micro level focuses on CE implementation in a single
company or by a single individual, whereas macro level consists of CE imple-
mentations in local, regional and national levels. Meso level falls in between these
two, and CE implementation at this level refer to development of industrial sym-
biosis networks, eco-industrial parks and other similar productive networks
(Ghisellini et al., 2016). An industry, in this case construction industry, which
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consists of several lines of business, such as, civil engineering, material manufac-
turing and building construction is also considered as meso level (Adams et al.,
2017; CE Center, 2018).

Barreiro-Gen & Lozano (2020) emphasized that most of research papers
have focused on CE implementation at macro and meso levels, whereas research
regarding micro level implementation has been more limited. CE implementa-
tion at micro level, or in other words, by a single organization, usually refers to
improvement of organization’s environmental performance, for example, by re-
ducing consumption of resources, minimizing waste or designing more environ-
mentally friendly products (Barreiro-Gen & Lozano, 2020). Since this Master’s
Thesis discusses economic impacts and indicators related to CE implementation
in Finnish construction companies, the main focus is consequently at micro level.
However, to effectively implement CE principles to a single company within an
industry, actions are required, not only by the company itself, but also by its
stakeholders at meso level (Bilal et al., 2020). Few macro level factors are also
discussed to provide deeper understanding about the environment in which
Finnish construction companies operate. Gorecki et al. (2019) and Adams et al.
(2017) observed that implementation at macro level and meso level is necessary
to effectively implement CE at micro level.

To implement CE in a company, new ways of working and a new way of
organizing are necessary (Parida & Wincent, 2019). There is no one universal ap-
proach on how to implement CE on an organizational level because the imple-
mentation is highly dependent, for example, on what kind of products or services
the organization provides (Barreiro-Gen & Lozano, 2020). For several industries
there already exists an encompassing framework which introduces effective
standard practices to implement CE into company’s operations within that cer-
tain industry (Adams et al., 2017). However, within construction industry there
is still a lack of these kind of known standard practices for CE implementation
according to several authors (Adams et al., 2017; Benachio et al., 2020). Although,
various factors indicate that the progress and implementation of CE principles in
the construction industry is quick (Hossain et al., 2020). Adams et al. (2017) high-
lighted that there is an industrywide awareness of the CE concept but besides the
lack of implementation framework, stakeholders, such as, subcontractors, de-
signers and clients are still quite unaware of the whole concept, which causes a
key challenge for the implementation.

To effectively implement CE during the construction phase, several as-
pects across all three different scales require attention. Changes in business mod-
els, construction methods and legal regulations are required to effectively imple-
ment CE in the construction industry (Goérecki et al., 2019). Legal regulations that
affect CE implementation in Finnish construction companies are forced mainly
at the macro-economic level by the EU and the Finnish government. As men-
tioned in previous sections, these public authorities are actively forcing new pol-
icies that aim to replace linear economy with CE, which paves the way for CE
implementation at all three scales of implementation. In conclusion, one can say
that the legal environment in which construction companies operate in Finland



22

is steadily transforming more favourable for companies that have implemented
CE solutions into their business. Changes in business models and construction
methods are more in the hands of a single company than changes in legal envi-
ronment. However, even though changes in business models and construction
methods can be executed at micro level to some extent, to effectively implement
CE, cooperation with stakeholders at meso level is necessary. Along with new
business model, Ghisellini et al. (2018) emphasized the importance of integrated
supply chain and extended responsibilities of different actors within the supply
chain of a building. Hossain et al. (2020) identified the supply chain of materials
as a key step towards successful implementation of CE. Adams et al. (2017)
grouped different CE aspects derived from CE literature according to different
stages across building’s life cycle. Waste minimization, off-site construction and
procuring reused and recycled materials were seen as the key aspects in CE im-
plementation during construction phase. These aspects overlap with business
models and construction methods observed by Gérecki et al. (2019). Changes to
them can partially be implemented unassisted but as several authors highlighted
and Barreiro-Gen & Lozano (2020, p. 3493) aptly concluded: “organisations are
not islands but have to collaborate with their stakeholders in order to achieve the
goals of CE and sustainability”.

2.2.2 Circular business models and cooperation

A business model is a set of company’s strategic decisions that define how it cap-
tures or creates value through its internal activities and relationships with its
stakeholders (Urbinati et al., 2017). In a quest to a more circular business model
(CBM), a company might have to reformulate the ways it creates value for its
customers, how its processes and activities are employed to provide the prom-
ised value and how it generates financial income (Parida and Wincent, 2019). The
most fundamental part of transitioning to a more circular business model is to
replace the traditional linear flow of “resource-product-waste” with a circular
flow of “resource-product-waste-renewable resource”.

Urbinati et al. (2017) developed a framework on how companies can im-
plement CE into their business by either adapting circularity into their existing
business model or by creating a completely new business model. The framework
is based on a taxonomy proposed by the authors that distinguish CE business
models between two major dimensions. The first dimension is customer value
proposition and interface, which focuses entirely on implementation at the micro
level. This dimension defines the CE implementation as “proposing value to cus-
tomers”. Urbinati et al. (2017) identified three main modifications of applying it:
(1.) shifting from pay-per-own to pay-per-use approach, (2.) higher degree of co-
operation between a company and its customers, and (3.) payment for use- or
result-oriented services instead of payment for ownership. From a construction
company’s point of view application of this dimension is dependent on who is
their customer. A construction company often acts as a contractor who executes
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the building, while a separate client orders the construction and possibly facili-
tates its operation and maintenance during the use phase. In this typical case, the
client is the construction company’s customer, which means that the customer
value proposition dimension cannot be directly implemented. However, the cli-
ent sets sustainability requirements for the contractor, which means that the con-
struction company must comply with the required standards. In some cases, the
construction company facilitates the building’s operation during the use phase
and, therefore, sells or rents the apartments directly to consumers. In that case,
the construction company can apply the three above-mentioned modifications of
proposing value to customers.

The second dimension is the value network, which focuses on implemen-
tation at both micro level and meso level. This dimension defines “the ways
through which interacting with suppliers and reorganizing the own internal ac-
tivities” (Urbinati et al., 2017). In practice, this means managing activities of re-
verse supply chain and cooperating more with participants involved within the
supply chain. Reverse supply chain, or its broader concept, reverse logistics, is
especially important in closing the loop when exchanging construction materials.
Reverse logistics enables the manufacturer (and the contractor) to receive new
material inputs from the tail end of the supply chain in a form of recovered ma-
terials with recovered value (Gorecki et al., 2019). This, however, means that to
be able to recover materials from the building at the end of its lifecycle, construc-
tion structures must be designed in a way that they are easily obtained later
(Gorecki et al., 2019). This practice is described as design for disassembly, which
is further explained in subchapter 2.3.2 (Eberhardt et al., 2019). For a company
that is accustomed to typical activities of the forward supply chain, adopting ac-
tivities of the reverse supply chain usually requires new professional ability from
the management and new technological equipment (Urbinati et al., 2017).

Winkler (2011) discusses implementing CE into a company’s production
system by cooperating with different operators within its supply chain; this can
be associated with the value network dimension by Urbinati et al. (2017). Winkler
(2011) highlights the importance of cooperation between companies involved in
the supply chain, even when operating at the micro level. Especially in the con-
struction industry, where supply chains are typically large, understanding the
production processes also at the meso level is necessary to achieve a more effec-
tive circular pattern (Pomponi and Moncaster, 2017; Wrinkler, 2011). When im-
plementing CE solutions to a company’s production system, some planning and
decision making can be done at the meso level, whereas some are carried out
within the company at the micro level (Winkler, 2011). At the meso level, the
companies must set joint environmental goals, indicators, and measurement
principles for cooperation. Appropriate indicators and metrics that are derived
from common goals must be set at an organizational level. In this kind of supply
chain network, individual strategies and decisions of single operators are influ-
enced by common goals and strategies (Winkler, 2011). The benefits of such co-
operation for a single company can be vast in comparison to only implementing
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CE at the micro level. According to Winkler (2011), possible benefits include in-
creased competitiveness and profitability, improved environmental and eco-
nomic performance and increased company value. Parida and Wincent (2019)
also point out that through a business model that accounts for extended cooper-
ation with stakeholders, a company can induce greater opportunities for the dis-
tribution of risks, shared accountability, and improved service delivery.

Ghisellini et al. (2016) imply that CE implementation at the meso level only
refers to production systems; hence it must be considered only when exchanging
resources such as materials, energy and byproducts within the supply chain net-
work. However, the focus of their study was on industrial symbiosis, which tra-
ditionally addresses resource exchange between separate entities. Cooperating
with partners and forming interorganizational networks can also be beneficial
not only when exchanging resources, but also when exchanging knowledge and
combining skills from various companies (Parida and Wincent, 2019). Those can
be used, for example, in overcoming complex sustainability-related challenges.
Nevertheless, circularity of resources is such a crucial part of CE implementation
in the construction industry that CE in the built environment cannot be achieved
without efficient circularity of materials (Sitra, 2019). According to a study by
Zeng et al. (2018), there is an apparent positive correlation between construction
supply chain integration and sustainable use of construction materials. As vari-
ous research suggests, almost any interaction between companies that aims at
greater sustainability is beneficial for a single company.

Furthermore, the framework developed by Urbinati et al. (2017) for CE
implementation is not industry-specific but instead views implementation from
a quite general point of view. According to Eberhardt et al. (2019), the construc-
tion industry differs from other industries in its complexity in a way that general
CE implementation frameworks cannot be directly applied to it. Within the con-
struction industry, several aspects of CE implementation require further research,
especially in a whole-systems context but, on the other hand, various research
shed light on CE implementation during a particular phase of building’s lifecycle
(Adams et al., 2017). After all, even though there are various research gaps re-
garding CE implementation at an industry-wide scale, this Master’s Thesis fo-
cuses particularly on implementation during the construction phase.

Several industry-specific barriers hamper the implementation of CBMs in
the construction industry. These are most notably associated with the value net-
work. Building projects traditionally require inputs from a great number of stake-
holders within a complex supply chain (Adams et al., 2017; Eberhardt et al., 2019).
Economic costs and environmental impacts occur at every stage of the chain,
making it essential to cooperate with everybody within the supply chain. How-
ever, getting every stakeholder to engage is much easier said than done. System
thinking and understanding that every stage of the chain is an integral part of the
whole is necessary for every stakeholder. Varying goals and conceptions of dif-
ferent stakeholders across the supply chain can easily lead to insufficient cooper-
ation because benefits of implementing CE practices may not be shared equally
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to everyone across the supply chain, and even if they were, stakeholders tend to
focus on short-term goals and benefits instead of long-term ones, such as sustain-
ability (Eberhardt et al., 2019). In addition, initiatives related to environmental
sustainability are often seen in a negative light, for instance, as additional work
because potential economic profits are not always visible to the stakeholders.

Lack of cooperation between short-sighted stakeholders in a complex sup-
ply chain is a huge challenge but can be overcome with the right kind of commu-
nication and economic incentives. According to Eberhardt et al. (2019), economic
incentives for CE are necessary in order to get individual stakeholders engaged
in pursuing CE as a common goal within the industry. Therefore, a better con-
ception of economic benefits when implementing CE for each stakeholder is re-
quired. Long-term investments together with cooperation between different ac-
tors within the supply chain, can lead to greater benefits than acting alone for
individual gains (Eberhardt et al., 2019).

2.2.3 Construction process and waste management

Construction requires large amounts of materials and energy. Traditionally
buildings are constructed in a way that when they come to the end of their life
cycle, they are decommissioned by demolition, producing a great amount of
waste (Eberhardt et al., 2019). As earlier research on CE in the construction in-
dustry has primarily focused on waste management, significant quantities of ma-
terials are recycled at the end of buildings’ life cycle and during the construction
phase at present (Eberhardt et al., 2019). Unfortunately, these recycled materials
lose part of their value in the process, or in other words, are downcycled. Vast
amounts of materials also still end up as waste. Consequently, only an insignifi-
cant amount of the building materials” inherent economic value is exploited
(Pomponi and Moncaster, 2017). Although waste management has been a consti-
tutive part of CE-related literature for quite a long time and recycling of construc-
tion materials has significantly improved in Finland in recent years, there is still
plenty of potential for improvement. High standard waste management is a cru-
cial part of CE (YM, 2018).

Waste minimization is strongly interconnected to the founding principles
of CE or 3R’s, as the purpose of those R’s is to minimize the amount of waste
produced. Waste minimization is a term that is often used in the literature to de-
scribe a set of practices that aim to reduce the amount of waste produced. Adams
et al. (2017) identified waste minimization as one of the critical aspects in CE im-
plementation during the construction phase. Construction and demolition waste
(CDW) has also been recognized as one of the key areas of focus in Finland’s
national waste plan (YM, 2018). The national waste plan aims to reduce the vol-
ume of CDW and raise its material recovery rate to 70 percent. In terms of waste
generation during the life cycle of a building, the end-of-life phase is the most
impactful as it accounts for around 50 percent of waste generated during the
building's life cycle (Benachio et al., 2020). However, sometimes up to 80 percent
of most environmental, social, and economic cost factors are determined already
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during the planning and design phase of a building project (Winkler, 2011).
Therefore, the design phase is crucial when it comes to ensuring resource effi-
ciency. The construction phase falls in between the design phase and the end-of-
life phase, which means that it does not directly affect either of them. Conse-
quently, to impact these stages of a building’s life cycle, the construction com-
pany must aim for extensive cooperation within its value chain to achieve its sus-
tainability-related goals. According to Sitra (2019), 10 to 15 percent of construc-
tion materials end up as waste during the construction phase, and that is where
construction companies can have a significant direct impact. Government Decree
on Waste 179/2012, section 16 states that the holder of CDW must organize a
separate collection for at least the following waste types: concrete, brick, mineral
tile and ceramic waste; gypsum-based waste; non-impregnated wood waste;
metal waste; glass waste; plastic waste; paper and cardboard waste; soil and
waste rock material.

Waste management follows the order of priority, which is commonly
known as the waste hierarchy (Figure 2). The waste hierarchy is often demon-
strated in the form of an inverted pyramid, in which the option higher up is fa-
voured in comparison to options below it. The most sustainable option is to pre-
vent waste production in the first place. Not ordering more construction materi-
als than needed is a simple example of this on a construction site. The second
most favourable option is to prepare waste for reuse. Densley Tingley et al. (2017)
divided the reuse of structural construction materials into reuse on the same site
and relocated reuse for the whole building, component systems, and building
elements. The third option after reducing and reusing is recycling. Recycling
means material recovery, in which waste material is reprocessed into new prod-
ucts, materials, or other substances that serve either original or some other pur-
pose. At present, most building elements are designed and manufactured so that
reusing is impossible, and recycling is the most sustainable option available.
Therefore, separated waste collection is particularly important in ensuring that
waste materials are being somehow exploited. If waste cannot be recycled, it
should be used for energy recovery or utilized in some other way (Kuittinen,
2019). An example of other utilization methods than incineration for energy is
using, e.g., concrete and brick waste as backfill material. Waste disposal is the
last resort of the waste hierarchy. The only exception for following the waste hi-
erarchy is if some other option is environmentally more sustainable than the
other one (Kuittinen, 2019). For example, emissions from transportation to a far-
away recycling plant can cause more significant harm than incineration for en-
ergy in a local waste treatment plant. In Finland, section 8 of the Waste Act
646/2011 obligates construction companies to comply with the waste hierarchy
(order of priority).
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Figure 2. Waste hierarchy. Adapted from Kuittinen, (2019).

Increasing circularity will eventually shift the focus away from improving
downstream processes such as waste collection and recycling to upstream pro-
cesses of production and consumption (Bocken et al., 2017). According to Eber-
hardt et al. (2019), a high degree of reuse material recoverability is the most ef-
fective CE practice from an economic and environmental point of view. A high
degree of reusability is achieved, for example, by means of design for disassem-
bly (DfD). However, efficient utilization of reuse practices, such as DfD, requires
significant changes in building methods and waste management (Eberhardt et al.,
2019). Additionally, to achieve holistic circularity of materials within the industry,
aspects such as high durability of materials, use of prefabricated building ele-
ments, standards to ensure the quality of reusable materials, and development of
recovery schemes are important and should be thoroughly considered (Hossain
et al., 2020). This kind of transition also requires extensive cooperation within the
supply chain network and changes in the practices of all actors throughout the
whole supply chain (Bocken et al., 2017; Eberhardt et al., 2019).

2.3  Economic impacts of Circular Economy implementation

Economic sustainability is an essential part of CE, but literature covering eco-
nomic impacts of CE often addresses it together with environmental (and social)
impacts, which makes it challenging to discuss the economic aspect separately.
The economic aspect has already been mentioned above in various contexts, al-
beit the environmental aspect has been the main subject of discussion. This chap-
ter aims to bring forth the economic aspect more distinctly and leave the envi-
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ronmental aspect in the background. The chapter is divided into two sub-chap-
ters. The first sub-chapter addresses the history and the current state of the eco-
nomic system and the importance of the economic impacts of CE in contrast to
its environmental impacts. The second sub-chapter explores the direct economic
impacts of CE implementation and addresses the lack of prior research on meas-
uring of economic impacts of CE implementation.

2.3.1 Focus towards the economic impacts

During the past few centuries, excessive and incremental industrialization has
consumed large quantities of natural resources and generated considerable
amounts of waste. On the other hand, it has changed the world for the better in
many ways, such as goods and services have become accessible to people at
cheaper rates, the quality of life of an average person has increased, and the econ-
omy has grown significantly. In other words, besides having only adverse effects,
the traditional linear economy has benefitted humankind in various ways, espe-
cially from the economic point of view. Traditional business models that use the
take-make-dispose -model have been the most economically beneficial option
available for a long time and still often continue to be, especially in the short-term.
The downside of the traditional economic model is that it completely ignores the
environmental damage it causes in the long-term (Prieto-Sandoval et al., 2018).
However, these drawbacks are still often not tangible for a single company, for
which reason a business model that follows the principles of the linear economy
is still a viable option for many companies.

Understanding of the environment’s limits led to an increase in the real
prices of natural resources at the turn of the millennium after a century’s worth
of real price declines (EMF, 2013a). Even though prices have partially reversed
since the first decade of the 21st century, the quick upwards surge of prices
worked as a wake-up call for economists and businesses to realize the volatility
of resource prices. Consequently, companies have started to notice that the linear
approach increases their exposure to risks, particularly higher resource prices
(EMF, 2013a). Moreover, companies’ risks associated with natural resources are
not limited only to their prices but also to their supply. Mangialardo and Micelli
(2018) stated that the price and availability of natural resources, materials, and
commodities manufactured from them would be increasingly costly and scarce
in the future.

The traditional economic model has worked well for the benefit of human-
kind in the past, but it has all happened at the expense of the environment. Dis-
cussion about CE usually focuses on its environmental benefits because those are
the key aspects that distinguish it from the linear model. However, for the CE to
emerge as the new standard economic model, it must provide economic growth
along with environmental sustainability (Ranta et al., 2018). Hence, while gradu-
ally decoupling economic growth from resource use, CE must simultaneously be
able to compete with the linear model economically. Lacy and Rutqvist (2015)
have contributed to literature related to this subject by coming up with the term
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‘circular advantage’, which means competitive advantage gained by a company
that embraces CE. Circular business models are crucial in determining the eco-
nomic impacts of implementing CE practices in a company. Scientific studies
about CE from a business model perspective have primarily focused on a sus-
tainable business model approach, in which environmental, societal, and eco-
nomic values are combined (Ranta et al., 2018). However, according to Ranta et
al. (2018), research that focuses solely on the economic impacts of CE implemen-
tation is still limited. Scientific papers that address the economic impacts of CE
in the construction industry seem to consider them always together with envi-
ronmental impacts (Ghisellini et al., 2018). Moreover, no existing research paper
was found that addresses these impacts solely from the perspective of a construc-
tion company during the construction phase. For these reasons, most of the pa-
pers cited in the next two sub-chapters either address the subject from a non-
industry-specific point of view or discuss it from the perspective of the whole life
cycle of a building.

2.3.2 Economic impacts in a construction company

As concluded earlier, CE fundamentally strives to simulate nature, which does
not discard matter at the end of use in its biological cycle but instead uses it as a
productive input in another natural process (Goérecki et al., 2019). Implementa-
tion of this paradigm in the construction industry enables the construction pro-
cess to be conducted cost-effectively because waste materials can be recovered
and used as new resources, reducing the demand for virgin raw materials. All
different circularity strategies ultimately aim to reduce the consumption of natu-
ral resources and minimize the amount of waste produced. According to EMF's
report (2015a) that covers CE from a generic, non-industry-specific perspective,
CE-related activities offer businesses two types of direct economic benefits: cost
savings from materials or components and increased revenues. Cost savings
from materials occur, for example, due to parts recovery or when procuring sec-
ondary raw materials instead of virgin raw materials (assuming that they are
cheaper). Additional sales and higher unit prices can generate higher revenues.
At present, parts recovery primarily happens through waste management.
As the research regarding CE within the construction industry has largely fo-
cused on waste management in the past, its economic impacts are also better un-
derstood than the economic impacts of other aspects of CE. As a general principle,
environmental and economic values go hand in hand in the waste hierarchy. This
means that when building materials or components are, for example, reused as a
whole, they maintain their inherent economic value better than when the same
materials are being either recycled or used for energy recovery (Eberhardt et al.,
2019). In a similar manner, it is preferable from an environmental perspective to
reuse instead of recycling or use for energy recovery because reuse requires lesser
energy consumption. In a multiple-case analysis by Ranta et al. (2018), which fo-
cused on multiple industries, recycling was recognized as the main source of eco-
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nomic value in each of the four companies included in the study. Value was gen-
erated either by selling recycled materials, which created new streams of revenue
or by selling products that were partly made from recycled materials, yielding
savings in material costs. As addressed before, also in the construction industry,
significant quantities of materials are recycled during the construction phase at
present (Eberhardt et al., 2019). This, however, means that materials” inherent
economic value is not efficiently exploited. Figure 3 shows how increased circu-
larity affects economic and environmental value generation. The highest eco-
nomic and environmental benefits can be achieved by reusing entire buildings
instead of building elements, components, or modules.
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Figure 3. Conceptualization of the value of recycling and reuse degree. Adapted from
Eberhardt et al., (2019).

One CE practice that has been proven to improve environmental and economic
sustainability is design for disassembly (DfD) (Adams et al., 2017; Eberhardt et
al., 2019). Instead of recycling building materials at the end of buildings’ life cycle,
DfD aims to reuse buildings’ structures. Eberhardt et al. (2019) conducted a case
study of a Danish office building that was designed to disassemble to quantify
its potential economic and environmental benefits. The study found that DfD
leads to greater economic and environmental benefits in comparison to tradi-
tional recycling and disposal of materials. However, despite being a significantly
more sustainable option than recycling, the benefits of reuse are only realized
upon retrieving materials and components from the building at its initial end of
life. As buildings are usually long-lived products, this misfits with the industry’s
typical endeavor in generating short-term profit. Hence, Eberhardt et al. (2019)
suggest that in order to implement CE in the construction industry successfully,
a balance must be found between long-term sustainability goals and short-term
economic goals.



31

While recycling can decrease the waste management costs and reusing
building materials decreases the demand for virgin materials, procuring recycled
or reused building materials can also be economically beneficial. Sustainable pro-
curement means incorporating specifications and criteria into procurement prac-
tices that aim at improving environmental, social, and economic sustainability
through resource efficiency, improved quality of products and services, and cost
optimization (Yu et al., 2020). According to Karhu & Linkola (2019), the construc-
tion industry in Finland has developed standard CE criteria for procurement and
purchasing organizations in the building construction sector. However, studies
regarding the implementation of sustainable procurement strategies within the
construction industry are still very limited (Yu et al., 2020). Witjes & Lozano (2016)
proposed a procurement framework that improves resource usage efficiency
through recovery. The framework is based on close collaboration between pro-
curer and supplier, in which the experience gained by both parties through, e.g.,
research and development collaboration improves their contribution to CE and
simultaneously provides economic benefits. While the study was not industry-
specific, it demonstrates that, in general, cooperation through the procurement
process can lead to several environmental and economic benefits. Winkler (2011)
pointed out that improved cooperation within the supply chain can increase com-
petitiveness and profitability, improve environmental and economic perfor-
mance and increase companies’ value.

CE can generate higher revenues through additional sales and higher unit
prices (EMF, 2015a). Additional sales can occur in a similar manner as in the case
analysis by Ranta et al. (2018): by selling recycled materials or materials that have
been partly made from recycled materials. Waste management company often
takes care of the processing of recycled materials and possibly pays construction
company for valuable materials, such as metal scrap, which makes it important
to collect them separately also from an economic point of view. While circular
advantage could increase a construction company’s chances to win new contracts,
circular procedures can also increase unit prices. Higher unit prices and other
economic effects can be assessed either separately or in one value. They can be
assessed directly for customers instead of assessing them for the company, which
can yield higher revenues for the company (EMF, 2015a).

CE can create several economic benefits and value creation opportunities
for a construction company. However, many of them are site-specific and depend
on factors such as type of material, transport distances, and economic and politi-
cal context (Ghisellini et al., 2018). Applying CE practices can also cause a whole
set of economic costs, especially at the beginning of implementation, due to in-
vestments in circular ways of creating value. Examples of these include increased
labor costs, increased capital expenditure, and increased material costs (EMF,
2015a). The importance of cooperation was discussed in subchapter 2.2.2. mainly
from the perspective of environmental sustainability. To achieve both environ-
mental and economic sustainability, it is important that different stakeholders
across the supply chain are able and willing to pursue CE as a common long-term
goal instead of focusing on their individual short-term profit-making (Eberhardt
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et al., 2019). Cooperation between different actors within the supply chain, to-
gether with long-term investments, can lead to greater overall benefits than act-
ing alone for individual gains (Eberhardt et al., 2019).

There are few papers that have focused on how to evaluate and measure
the success of CE implementation within the construction industry (Nufiez-Ca-
cho et al., 2018; Rodriguez et al., 2022). However, those have solely focused on
environmental impacts and the success of transitioning to CE, while economic
impacts have been mainly ignored. Economic sustainability is an essential part
of successful CE implementation, as discussed earlier. Monitoring and measur-
ing of economic impacts of implemented CE practices are essential to evaluate
the success of CE implementation from an economic perspective. However, no
existing studies are focusing on the measurement of the economic impacts of CE
implementation.
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3 DATA AND METHODOLOGY

This section presents and explains the research methodology used in this thesis
as well as the scope of the study. The first chapter describes the chosen research
method in relation to the scope of the thesis. In the second chapter, the chosen
data collection method is justified, and the whole collection process is explained.
In the last chapter of this section, the data analysis is explained.

3.1 Research design and strategy

The first methodological choice was to choose a suitable research method for the
study. The main types of research used in social studies are qualitative research,
quantitative research, and multi-method research, which combines the first two.
Qualitative research and quantitative research are usually not defined individu-
ally but rather described in comparison with each other (Eriksson & Kovalainen,
2008). In general, data used in qualitative research is usually based on meanings
expressed through words; when on the contrary numerical data is used in quan-
titative research (Saunders et al., 2009). Qualitative approaches are typically used
to understand and interpret certain concepts and gain in-depth insights into un-
structured problems, whereas quantitative approaches typically deal with expla-
nation, testing of hypothesis, and statistical analysis (Eriksson & Kovalainen,
2008). As the main goal of the thesis is to gain insight into the economic impacts
of implemented CE practices, a qualitative approach was seen as the most suita-
ble option for this study. Qualitative approaches” suitability for research that
aims for a more holistic understanding of phenomena that is rather weakly un-
derstood prior to the current study further affirms its suitability for the subject of
this Master’s Thesis.

According to Eriksson & Kovalainen (2008), there are two basic research
models: deductive reasoning and inductive reasoning. In deductive reasoning,
the researcher starts by developing a theory and/or hypothesis from what is al-
ready known about the phenomenon under study. The hypothesis is then sub-
jected to a test through empirical examination (Saunders et al., 2009). In inductive
reasoning researcher first collects empirical data and then develops a theory
based on gathered data. Briefly said, in induction, the theory is followed by data,
and in deduction, data is followed by theory. Deductive reasoning is often suita-
ble for a research topic on which there already exists plenty of data from which
a hypothesis can be developed (Saunders et al., 2009). Inductive reasoning, on
the other hand, is more suitable for a topic on which there is a lack of existing
data. Eriksson & Kovalainen (2008) imply that the strict deductive model is un-
suitable for qualitative business research. In fact, neither one of these research
models is typically used alone; instead, researchers usually use both in different
phases of their study. Combining induction and deduction in different phases of



34

one study is called abduction in literature. Eriksson & Kovalainen (2008, p. 23)
describes it as “the process of moving from the everyday descriptions and mean-
ings given by people, to categories and concepts that create the basis of an un-
derstanding or an explanation to the phenomenon described”.

Some characteristics of deductive reasoning are applied in this research,
especially in the second chapter, which establishes the theoretical framework on
which the primary data collection process is based. In this theoretical framework,
there are some characteristics of theory formation, but the aim of the chapter is
not to develop a comprehensive theory or hypothesis but just to provide the
reader with knowledge of the subject under study before the empirical part of
the study. Nevertheless, the research as a whole can be seen leaning more to-
wards inductive reasoning because the aim is not to test a ready hypothesis but
rather gain insight into the economic impacts of implemented CE practices.

3.2  Data collection process

As the aim of this Master’s Thesis is to examine different CE practices that Finnish
construction companies have implemented into their operations, targets related
to those practices, and, first and foremost, their economic impacts, the type of the
research can be described as exploratory. According to Saunders et al. (2009), ex-
ploratory research can be conducted by (1.) interviewing ‘experts’ in the subject,
(2.) conducting focus group interviews, or (3.) a search of the literature. This qual-
itative study consists of two of the above-mentioned ways of conducting explor-
atory research. The existing literature from the relevant fields was explored to
provide a theoretical framework for the empirical research phase. This secondary
data was collected from various scientific papers and other reliable publications
related to the topic of the study and is presented in Section 2 of this thesis. Inter-
viewing ‘experts’ in the subject was deduced to be the most effective way to gain
primary data from the companies in the chosen line of business. One particular
reason for this data collection method was that, according to Hair et al. (2015),
interviews are a suitable way of collecting data when dealing with complex is-
sues.

There are several different types of interviews, varying from highly struc-
tured ones that use standardised questions to unstructured conversational style
interviews (Saunders et al., 2009). Different types of interviews are commonly
categorized according to their level of structure into three categories: structured
interviews, semi-structured interviews, and unstructured interviews. Structured
interviews are used to collect quantifiable data with questionnaires that are based
on a predetermined and standardised set of questions. Unstructured and semi-
structured interviews, on the other hand, are non-standardised, meaning that the
researcher can have a list of themes and questions to be covered or at least a clear
idea about the aspects that he or she wants to explore instead of predetermined
and standardised questions (Saunders et al., 2009).
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Using semi-structured interviews was chosen for this thesis as it was seen
as the most suitable type of interview when considering the topic and the aim of
the study. Furthermore, semi-structured interviews are frequently used in ex-
ploratory research, which further supports its adequacy for this Master’s Thesis
(Saunders et al., 2009). Themes and pre-designed questions (Appendix 1.) were
created prior to actual interviews to guide the interviews in the right direction
and to keep the conversation on the wanted topics. The interview outline con-
sisted of five main themes, each composed of four to six questions and possible
sub-questions. The first theme considered the background information of the in-
terviewee and the company she or he works for. The second theme explored the
interviewees' view on CE in general and how the concept is acknowledged in the
company at a strategic level. The third theme dived into an operational level and
explored CE-related practices that have been implemented in interviewees’ com-
panies. The fourth theme considered the economic impacts of implemented CE
practices, consequently seeking an answer to the main research question. Finally,
the fifth theme explored measuring the economic impacts of implemented CE
practices. Due to the flexibility of semi-structured interviews, the researcher was
able to use his discretion to pay closer attention to the most important subjects
by, for example, asking additional questions about issues that were the most es-
sential concerning the research questions.

Careful consideration was given regarding choosing suitable interviewees
for the interviews to ensure the high quality of the data for the study. According
to Saunders et al. (2009), the quality of the data is directly linked to the quality of
the contributions from participating interviewees. Therefore, interviewees were
chosen from large construction companies operating in Finland that have incor-
porated sustainability-related values and targets into their strategy and opera-
tions. The companies’ turnover ranged from a few hundred million euros to a
few billion euros, and they employed a few hundred to a few thousand workers
in Finland in 2020. Companies” websites, researcher's personal networks, and the
social networking site LinkedIn were used to find suitable participants for the
interviews. The interviewees were contacted by email. All employees who agreed
to participate in one-on-one interviews are ‘experts’ working in positions in
which they are constantly dealing with topics related to environmental sustaina-
bility. To further ensure interviewees' competence to participate in the study,
specific questions about their understanding of the key concepts regarding CE
were asked. A total of seven employees from seven different construction com-
panies were interviewed between December 2021 and January 2022. A descrip-
tion of the interviewees is presented in Table 1. Their roles in the organizations
have been simplified to ensure interviewees' anonymity.
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Table 1. A description of the interviewees.

1 Company A Environmental Specialist 59 min
2 Company B Sustainability Manager 48 min
3 Company C  Safety and Environmental Manager 46 min
4 Company D Sustainability Specialist 45 min
5 Company E HSE Manager 63 min
6 Company F Environmental Manager 60 min
7 Company G Development Manager 72 min

Due to the ongoing COVID-19 pandemic and varying geographical loca-
tions between the researcher and the interviewees, the interviews were carried
out using video communications platforms Zoom and Microsoft Teams. All the
interviews were conducted in Finnish, as all the interviewees spoke Finnish flu-
ently. This was done particularly to ensure that all the interviewees would be
equally capable of verbally expressing their thought, views, and opinions as
clearly as possible. Consequently, aiming to minimize the possibility of miscon-
ception and improve the quality of the data. The privacy policy concerning the
interviews was explained to the participants prior to the actual interviews. The
researcher explained that all the data collected in the interviews would be pre-
sented in a way that companies” and participants” anonymity would be preserved.
Also, permission to record each interview to be later transcribed was asked from
every participant.

3.3 Data analysis

According to Saunders et al. (2009), there is no standardized approach to the anal-
ysis of qualitative data. Data analysis is a complex and important part of qualita-
tive research (Nowell et al., 2017). When conducting data analysis, the researcher
has a great responsibility in making decisions about coding and theming the data.
Transparent and clear communication of how data analysis has been conducted
is central in evaluating the trustworthiness of the research process (Nowell et al.,
2017). Thematic analysis, which is referred to as a “foundational method for qual-
itative analysis” by Braun & Clarke (2006, p. 78), is used in this thesis to identify,
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analyze and report themes within the primary data. Various advantageous fea-
tures of thematic analysis support its suitability as a data analysis method for this
Master’s Thesis. The most prominent feature of thematic analysis is its flexibility:
it can be used for various kinds of data sets, sample sizes, and methodological
approaches (Clarke & Braun, 2017; Saunders et al., 2019). It also offers a system-
atic approach to analyzing qualitative data by providing a logical way to analyze
data (Saunders et al., 2019). According to Braun & Clarke (2017), thematic analy-
sis can produce trustworthy findings and is also easily accessible and rather easy
method to learn.

The main purpose of thematic analysis is to search for meanings, themes,
and patterns occurring in a data set (Saunders et al., 2019). In this thesis, the data
set consists of transcribed audio recordings from the interviews. The goal of the
approach is to transform a large amount of complex data into a short list of
themes that are relevant to the study. There are varying guidelines regarding
how to carry out thematic analysis, but generally, they consist of the same ele-
ments. In this thesis, the researcher follows the procedure outlined by Saunders
et al. (2019). They divide the procedure into four elements that are (1.) Becoming
familiar with the data, (2.) coding your data, (3.) searching for themes and recog-
nising relationships, and (4.) refining themes and testing propositions.

Becoming familiar with the data is probably the most laborious phase of
conducting a thematic analysis, especially when transcription is done individu-
ally by the researcher, as how it was done in this case. Besides transcription, the
researcher re-read the transcribed interviews several times to ensure his famili-
arity with the primary data. Saunders et al. (2019) note that the four phases do
not occur in a linear progression but rather in a concurrent fashion, meaning that,
for example, the researcher becomes more and more familiar with the data dur-
ing the whole procedure of conducting a thematic analysis.

After starting to feel somewhat familiar with the data, the researcher
moved on to the coding phase while still getting more familiar with the data. The
coding started by searching for interesting words and phrases that seemed rele-
vant in relation to the research questions. Those words and phrases were then
labelled with codes that describe or summarize the meaning of the unit of data
in question. Coding is an essential part of the procedure since it enables the re-
searcher to gain a better understanding of the complex data by categorising it
with similar meanings (Saunders et al., 2019). Codes are the most basic elements
of the information or data that can be regarded as meaningful to the phenomenon
under study (Braun & Clarke, 2006). The total amount of initial codes in this the-
sis was 260, and approximately 30 to 50 codes were generated from each tran-
scribed interview. Coding essentially allows the researcher to compose units of
data that have similar meaning into groups that are comparable with the rest of
the units of data ultimately preparing him or her to move on to the next phase of
the analysis (Saunders et al., 2019).

The coding phase was followed by a stage that Saunders et al. (2019) calls
searching for themes and recognising relationships. This means that the re-
searcher starts to look for reoccurring themes and patterns from the list of codes
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that he or she has created. This, of course, is something that the researcher pays
attention to already during the coding phase, meaning that the two phases natu-
rally overlap with each other. Codes with similar meanings are collated into
broader themes (Braun & Clarke, 2006). In this thesis, the first theme-forming
task was to divide the codes in accordance with the three research questions. This
meant that the codes were divided into three extensive categories: 1. Imple-
mented CE practices, 2. Economic impacts associated with CE, and 3. Measuring
of economic impacts of CE. After the initial categorization was done, the re-
searcher proceeded to form themes from codes within these three categories. A
theme is typically a category that involves several codes that are to some extent
alike and have a similar meaning.

The fourth and final phase of conducting a thematic analysis, according to
Saunders et al. (2019), is called refining themes and testing propositions. Sixteen
potential themes were formed from the codes associated with the first sub-ques-
tion that addresses implemented CE practices. These themes were then carefully
examined through a refining process, after which seven themes were considered
relevant in relation to the research question. Besides defining which codes were
relevant in relation to the research question and which were not, the refining pro-
cess involved reviewing all the codes and primary data related to them, as well
as checking for potential overlapping. The seven themes were then further di-
vided into three categories that are in line with the theoretical framework of this
thesis. These categories were also created to make the data organized and to
make it easier for readers to gain a clear picture of the results of this thesis.

Regarding the main research question, or in other words, economic im-
pacts associated with CE, ten potential themes were formed. After a careful re-
fining process, similar to the one mentioned above, eight themes were found to
be pertinent. The eight themes were further divided into three separate categories
for the same reasons as the themes discussed above. The second sub-question
covered measurement of economic impacts of CE, and six potential themes were
formed from codes that were associated with measurement. However, after the
refining process, only two of those six potential themes were seen to be relevant
to the second sub-question. All the themes and categories are illustrated in Figure
4.
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* |Investments in research and
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* Cost of recycled materials

* Cost of educating employees

Measurement

Figure 4. Illustration of themes and categories derived from codes.
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4 RESEARCH FINDINGS

This section presents the findings that were made during the empirical research
phase. The section is divided into three chapters in accordance with the research
questions. The chapters are further divided into subchapters that cover the find-
ings associated with each research question in detail. The first chapter discusses
findings that are related to the first sub-question: What kind of CE practices Finn-
ish construction companies have implemented in their operations? The second
chapter covers the findings that are associated with the main research question:
What kind of economic impacts implemented CE practices have in construction
companies that operate in Finland? Finally, the third chapter discusses findings
related to the second sub-question: How economic impacts of implemented CE
practices and targets related to them are measured in Finnish construction com-
panies?

41 Implemented Circular Economy practices

This chapter discovers what kind of CE practices Finnish construction companies
have implemented into their operations. The chapter is divided into four sub-
chapters from which three correspond to categories in which the themes related
to the first sub-question are divided. The fourth sub-chapter provides infor-
mation about different drivers and limitations that are often associated with CE
implementation in construction companies.

4.1.1 Waste management

Waste management was brought up in every interview, and it is widely seen to
be associated with CE. It was also regarded as the most concrete CE practice at
the construction site. The three themes that the broader category contains are (1.)
Minimizing waste, (2.) Reusing materials, and (3.) Improving recycling. The three
themes are directly uniform with the three most favoured options of the waste
hierarchy. The hierarchy of priorities was well understood by the interviewees,
and the three stages of the waste hierarchy were not seen as equal between each
other but rather in a similar hierarchical order as in literature.

Minimizing waste was mainly associated with an aim to avoid ordering
or procuring more materials to the site than what is needed. During the construc-
tion phase, in practice, this means that employees who are procuring materials
to the site have up-to-date knowledge regarding on-site inventory and have
made a precise calculations prior to ordering materials. In addition, careful plan-
ning and optimization of schedules, logistics, and storage are required to mini-
mize the amount of waste. For example, appropriate storing of materials on-site
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reduces the possibility of them being damaged. Taking good care and maintain-
ing different tools and equipment further avails the creation of a closed-loop.
During the design and planning phase, the focus is increasingly on creating
closed material loops or at least extending their lifecycle to minimize the amount
of waste.

“When addressing the issue on-site, we strive to avoid ordering excess materi-
als to minimize the amount of waste generated” - Interviewee 3

According to the waste hierarchy, reusing materials is the second option
in order of priority. In terms of efficiency and sustainability, the most favourable
place to reuse materials is on the same site, whereas relocated reuse is a second-
ary option. Both options came up and were discussed in several interviews. Es-
pecially, transportation of large amounts of heavy materials, such as landmasses,
is expensive and emits great amounts of greenhouse gas emissions, which is a
reason why companies strive to reuse them on-site. If materials cannot be utilized
on-site, they are reused, depending on the geographical location, at other sites
nearby or possibly sold to be used by someone else either for the same or other
purposes. The different degrees of reuse were highlighted by some of the inter-
viewees. The possible reuse of building modules and components was recog-
nized to have a higher economic and environmental value in comparison to re-
using building elements or materials.

“We can, for example, reuse crushed concrete on-site as a base for parking
place” - Interviewee 1

Improving recycling was seen as an important and topical subject more or
less by all interviewees. For various reasons, plenty of waste is still generated
during the construction phase, and all the companies have set targets to improve
their recycling rate. There were differing views regarding whether improving the
recycling rate is considered a practice fully associated with CE or if it is just done
to meet the legal requirements. Legal requirements, in general, were seen as a
driving factor for CE implementation in Finnish operational environment, espe-
cially affecting endeavours regarding improvements in recycling. Either way,
several actions have been taken to achieve a higher recycling rate at sites. In sev-
eral companies, ambitious pilot projects were in place that aimed at a much
higher recycling rate than what the legal requirement is.

“This year we have set ambitious goals regarding our recycling rate. We have
started several piloting projects, where we strive to produce 0 percent of mixed
construction waste” - Interviewee 7
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4.1.2 Sustainable procurement

Paying attention to sustainability when procuring materials and energy was
mentioned by several interviewees in association with implemented CE practices.
Especially, procuring reused and recycled materials were found to be very
closely associated with CE. Several companies have set targets to reduce their
carbon footprint, and low-carbon materials and energy are seen as very interest-
ing and attractive.

By procuring sustainable building materials, construction companies aim
at replacing traditional building materials that are virtually always made from
virgin raw materials with materials that are either reused or partly or entirely
made from recycled materials. The interviewees brought up several barriers and
limitations regarding the use of these materials, and those are further discussed
in sub-chapter 4.1.4. Also, even though there is clearly an increasing demand for
recycled materials, the supply of these materials is still very limited. Recycled
raw materials used in elements and components that are already available on the
market can originate either from the construction industry or some other indus-
try. Some examples that interviewees mentioned are low-carbon concrete ele-
ments and glass wool. Low-carbon concrete elements are partly made from
ground-granulated blast-furnace slag, which replaces traditional cement.
Ground-granulated blast-furnace slag is generated as a side stream in iron and
steel-making. Glass packages, such as bottles and jars, can be utilized in glass
wool production, and glass wool from demolition sites can be further recycled
and utilized in the production of blown wool. Albeit procurement departments
of the companies are increasingly paying attention to the sustainability of pro-
cured materials, clear procedures have not been implemented in their practices
at this point.

“Our procurement department is aware of the situation, and they pay attention
to sustainability on daily basis when they are making decisions” - Interviewee 2

Procuring renewable energy was discussed in a few interviews. Interview-
ees addressed procurement of renewable fuels and the use of renewable electric-
ity. Renewable fuels are used to replace fossil fuels in all kinds of heavy construc-
tion equipment, such as excavators and tower cranes. Renewable electricity is
naturally used to replace electricity that is produced by using fossil fuels.

“We continually monitor our fuel consumption and investigate financially via-
ble options to gradually replace fossil fuels with renewable alternatives” - Inter-
viewee 1

4.1.3 Cooperation and research

All the interviewees saw that plenty of research and development work is still
required to implement CE in the construction business comprehensively. Also,
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there was a consensus regarding the importance of cooperation when taking the
next step toward more circular construction. The two themes that are discussed
in this sub-chapter (1.) Partaking in research and development and (2.) coopera-
tion within the supply chain partially overlap since there are several develop-
ment projects within supply chain networks. However, they also have dividual
qualities, for which reason they are addressed separately. For example, there are
often participants involved from outside of the supply chain in research and de-
velopment projects. Whereas cooperation within the supply chain consists of var-
ious other forms of cooperation than only research and development projects.

Several research and development projects were discussed with the inter-
viewees. Many of those projects aim to find solutions to limitations associated
with CE implementation (which are discussed in detail in sub-chapter 4.1.4). Ac-
cording to the interviews, the circularity of construction materials was the most
researched topic. Some examples that were mentioned about the topics of these
projects were: how different building materials can be recovered and reused
more efficiently, how to develop materials and elements that have a smaller car-
bon footprint, and compiling a databank of existing low-carbon materials that
already exist on the market. Concerning the topic, research and development
projects had been done and were underway in cooperation, not only with sup-
pliers but also with, for example, waste management companies and non-profit
associations. Other mentioned development projects were also related to the cir-
cularity of materials, at least indirectly or partially. They were associated with
subjects such as developing a digital database for low-carbon materials (the con-
tent of the materials) and mapping out alternative materials for materials that
contain toxic substances to make it possible to reuse or recycle them more effi-
ciently in the future. Some projects also took a more holistic approach and aimed
at developing new innovative CE solutions. In addition to earlier mentioned par-
ticipants of various research and development projects, also other stakeholders
such as institutions, universities, and consulting firms were involved in some
projects.

”Last year we were developing and testing a low-carbon concrete element in
close collaboration with Company X” - Interviewee 7

Cooperation within the supply chain network was seen as a necessary part
of CE implementation. Internal efforts toward the circularity of construction ma-
terials were regarded as quite limited if no other players from within the supply
chain network were involved. Interviewees saw that if every player within the
supply chain network took part in a collaborative manner to improve the circu-
larity of the construction industry, the opportunities to achieve sustainability-re-
lated goals such as carbon neutrality would be much more realistic. Few inter-
viewees mentioned that they had set sustainability-related requirements for their
suppliers and sub-contractors. Others mentioned that similar r equirements had
been set for them by contractees in construction projects where they acted as a
contractor. Besides setting requirements, companies were striving to establish
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and strengthen cooperation with different supply chain participants by simply
communicating with them in a more frequent manner.

“Waste sorting on-site can be considered as an internal activity, but everything
else that can be associated with circular economy happens pretty much in a co-
operation with cooperation partners, especially suppliers” - Interviewee 2

4.2  Economic impacts

This chapter discusses findings related to the main research question: What kind
of economic impacts implemented CE practices have in construction companies
that operate in Finland? The chapter is divided into three sub-chapters. The first
sub-chapter focuses on perceived short-term economic impacts and expected
long-term economic impacts. The second sub-chapter explores the positive eco-
nomic impacts that are associated with CE implementation, whereas the third
sub-chapter focuses, on the contrary, on the negative economic impacts of CE
implementation.

4.2.1 Past and future of economic impacts

Two distinct themes are discussed in this sub-chapter. First, perceived short-term
economic impacts of implemented CE practices and later, how interviewees ex-
pect the economic impacts associated with CE implementation to be in the long-
term. Most interviewees saw that implemented CE practices had had a positive
impact on the company’s finance this far, while few of them saw that in the short-
term, there had been more costs associated with CE implementation in compari-
son to returns. However, when implementing CE practices was seen as an ex-
penditure, the extra costs often end up to the client and further to the end-user.
One interviewee said that when taking part in competitive bidding regarding
some new construction project, precise calculations are always done prior to it to
make sure that the project is profitable for the company. Consequently, any extra
costs that end up as payables for the construction company must be something
unexpected that was not taken into calculation. Also, sometimes premeditated
monetary investments are made to either gain some other kind of value or in
order to gain greater monetary profit over time. Generally, the perceived short-
term economic impacts of implemented CE practices seemed really challenging
to estimate since so many variables are associated with them. Also, they were not
seen to be very significant when it comes to decision-making. In summary, short-
term economic impacts of CE implementation are seen to lean more towards ben-
eficial than disadvantageous.

“When thinking about our operational business on-site, I would say that they
(economic impacts of CE) have probably mostly been positive” - Interviewee 6
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Interviewees’ views regarding expected long-term economic impacts were
more coherent. Nearly everyone assumed that implementing CE into the com-
pany’s operations would be profitable in the long run. As it was widely perceived
that CE implementation within the industry is still in its infancy stage and, there-
fore, further investments in research and development are required, it was be-
lieved that in a timespan of five to ten years from now, several CE solutions that
are now financially not viable will be by that time. It was also assumed by a cou-
ple of interviewees that in the near future economic factors, such as reducing
prices of recycled building materials, will steer the industry rapidly towards
greater circularity. Overall, investments in activities that are in line with CE prin-
ciples were seen to yield profits in the long-term.

“I believe that when we do this work (to improve circularity) and keep doing it
persistently, it will return the investments in it manifold in the future” - Inter-
viewee 1

4.2.2 Positive economic impacts

This sub-chapter addresses three themes that were seen as a positive economic
impact of implementing CE in the operations of construction companies. They
are (1.) increased business opportunities, (2.) cost savings from waste manage-
ment, and (3.) material and energy efficiency.

All the interviewees recognized that the whole industry and the business
environment are steadily shifting from a linear economic model toward a circular
model. According to one interviewee, when the whole industry is in a transition
towards CE, it is necessary for the companies to do so as well if they want to
survive. On the positive side, those companies that strive to be forerunners and
successfully implement circular procedures to their operations often gain a com-
petitive advantage over those that are sluggish to transform. One practical exam-
ple of this is that they have a higher chance of winning a bidding competition
because they are more likely to fulfil a wider variety of sustainability-related re-
quirements from contractors and clients. Also, the level of corporate sustainabil-
ity affects the chances of getting funding from investors. So, when a company’s
operations are well in line with ESG (environmental, social, and corporate gov-
ernance) criteria, they generally get funding with a lower interest rate. CE is seen
to affect the fulfilment of the criteria directly and indirectly.

“One of the positive impacts is that clients are nowadays also increasingly inter-
ested in these matters (CE and environmental sustainability), which increases
our chances of winning competitive biddings” - Interviewee 6

High standard waste management was seen to decrease costs and there-
fore have a positive economic effect. Preventing waste generation naturally de-
creases costs because there is no need to manage something that does not exist.
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However, effective recycling was seen as the most distinct CE practice that has a
direct positive economic impact. Several interviewees had recognized that waste
management costs were significantly lower on sites with higher recycling rates
than those where a majority of generated waste ended up in energy recovery.
Improving the recycling rate requires some investments in the training of the em-
ployees and affects on-site logistics, but it was still considered to be economically
efficient.

“With effective waste management, we gain positive economic impacts... And
actually, the economic side of it is one of the drivers why we strive to consist-
ently improve it. We also understand that the price of mixed waste has been
rapidly increasing lately and will likely increase in the future” - Interviewee 3

Efficient use of materials and energy were seen as obvious economically
positive effects of CE. The fewer materials or energy is used, the fewer costs there
will be occurring from them. In practice, this is done, for example, by instructing
employees on energy-efficient working methods and investing in energy-effi-
cient tools and machines. Efficient use of materials is closely associated with the
reuse of materials and avoiding excess materials.

“Material efficiency and energy efficiency are self-evident, less used materials
and energy equals to less costs” - Interviewee 6

4.2.3 Negative economic impacts

In this sub-chapter, three themes that were seen as a negative economic impact
of implementing CE in the operations of construction companies are discussed.
These themes are categorized as negative economic impacts in contrast to posi-
tive economic impacts that were discussed above, but rather than being negative;
the themes are associated with expenses. So, rather than economic impacts being
actually negative or harmful, they cause costs that are often associated with
planned investments. The three themes are (1.) Investments in research and de-
velopment, (2.) Cost of recycled materials, and (3.) Costs from assimilating new
procedures.

As mentioned earlier, many interviewees said that they are taking part in
various research and development projects. In addition to cooperative develop-
ment projects, companies are also developing their internal procedures. These
research and development projects that are carried out either internally or in co-
operation with stakeholders naturally require investments. Many interviewees
mentioned that primarily working time of specialists and experts is invested in
these projects, but sometimes they also require direct funding. Working time of
white-collar workers, of course, causes costs for the company as well. However,
all the time and money that is invested in the research work is expected to pay
back either monetarily in the future or in some other form of value now or later.
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So, in contrast to negative impacts, these economic impacts are often seen as nec-
essary investments that yield in the long run.

“In development projects, the costs are usually calculated precisely... expected
calculated expenses usually consist of employees’ working hours that are used
in particular CE-related research project.” - Interviewee 7

The relatively high cost of recycled building materials was seen to limit
their use and hinder CE implementation. Because various building components
and elements which are manufactured from recycled materials and are currently
available on the market are more expensive than traditional options, companies
are still often forced to go with the traditional option. Traditional building mate-
rials have been developed for decades, whereas sustainable alternatives are new
to the market and still often require some finetuning to succeed against the tra-
ditional ones. The same price dilemma is associated with renewable energy in
comparison to non-renewable energy. Most interviewees had a quite positive
view regarding the future of these controversies: the price of virgin materials was
expected to increase in the future due to the depletion of natural resources, and
the price cap between sustainable and traditional options was expected to shrink
and disappear in the near future. However, as of now, the use of sustainable ma-
terials is still often associated with higher costs in comparison to using traditional
options.

“[ think that still at this moment those (sustainable) products are rarely cheaper
than traditional products that have been developed for decades” - Interviewee
3

Implementing new procedures into an organization requires new skills
and knowledge from employees. Providing the knowledge and skills requires the
training of workers. Providing the required training either costs money directly
if it is provided by an external authority or at least the working time of an internal
specialist, which means indirect monetary cost. Training the employees to recycle
is a good example of education that causes costs. In addition to costs occurring
from training, implementing new procedures also often temporarily decreases
productivity when procedures are being assimilated by employees, which indi-
rectly results in costs. Even though implementing new procedures in an organi-
zation requires training of workers, keeping employees” knowledge and skills up
to date with everything related to their job description was seen as an obligatory
task.

“Investments are often associated with improving the skills and knowledge of
the people... transforming employees’ ways of acting is rather challenging and
requires time and money” - Interviewee 2
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4.3 Measuring economic impacts

This chapter focuses on the results concerning the second sub-question: How eco-
nomic impacts of implemented CE practices and targets related to them are meas-
ured in Finnish construction companies? The chapter is divided into two sub-
chapters according to the two themes that were identified to be under the cate-
gory of measuring economic impacts. The themes are (1.) Measuring waste man-
agement costs and (2.) Measuring costs of energy usage.

4.3.1 Measuring waste management costs

When measuring the economic impacts of CE were discussed with the interview-
ees, waste management turned out to be the most common object of the discus-
sion. Waste management costs were monitored in all companies, but the way in
which they were monitored varied. Generally, waste management costs were
monitored per site and compared to recycling rate and possibly to the same data
from other sites. One interviewee explained that per site, waste management
costs and recycling rate are monitored by a construction site manager, and at first
hand, he or she is responsible for any modifications regarding the performance
of waste management. Specialists from the sustainability department also moni-
tor the data, not in detail, but rather by scanning it in case of any outliers. Com-
paring waste management data from different sites were seen as an effective way
to find tools to improve waste management in those sites where there were short-
comings in the recycling rate. One interviewee mentioned that they are monitor-
ing waste management costs in comparison to the built square metre.

“We monitor our waste management closely because we have to report some of
the data to the public authority. Very detailed data is available directly from
waste management companies, so it is easy to monitor the costs associated with
it... and perform possible changes” - Interviewee 1

4.3.2 Measuring costs of energy usage

Few interviewees mentioned that they are measuring costs that are associated
with energy usage. Energy usage was measured in several different ways, of
which some are not associated with CE and its economic impacts. Energy usage
per built square metre, for example, is not directly associated with CE-related
costs, but when there is a comparison between renewable energy and non-renew-
able energy added into an equation, it is clearly associated with CE. All measur-
ing that considered the economic impact of energy use in relation to CE was
measured by comparing sustainable option to traditional option. However, this
did not seem like a very common practice among the companies because it was
only brought up in two interviews.
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“Regarding energy usage, we monitor different primary energy sources that we
use, emissions associated with them... they are then put into perspective with
our operations, for example, by comparing them to square metres built and
company’s turnover” - Interviewee 6
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5 DISCUSSION

In this section, the research findings are discussed with respect to the theoretical
framework of this thesis presented in Section 2 and the research questions. The
tirst chapter focuses on research findings related to the first sub-question that
addresses implemented CE practices in construction companies operating in Fin-
land while simultaneously reflecting on the literature review. The second chapter
discusses the findings concerning the main research question. It aims at bringing
forth economic impacts associated with CE recognized in this thesis in relation to
the earlier literature on the subject. Similarly, the third chapter focuses on re-
search findings associated with measuring the economic impacts of CE, as it is
the second sub-question of this Master’s Thesis.

51 Implemented Circular Economy practices

This chapter discusses implemented CE practices in construction companies op-
erating in Finland by reflecting on the previously introduced literature. The find-
ings of this thesis indicate that the overall current state of CE in construction com-
panies operating in Finland is very well in line with the previous literature dis-
cussing the implementation of CE in the construction industry. Before going into
the details of the implemented CE practices, general comparison is made between
the level of CE implementation in participated companies and how the level of
CE implementation within the industry is seen in current scientific literature.
Hossain et al. (2020) described that the effective implementation of CE is still in
its infancy stage, albeit interest in the concept has grown exponentially during
the past five years. Generally, the findings of this study align with their view
since various CE-related possibilities and opportunities that enable a more holis-
tic implementation of CE were recognized by the interviewees. However, there
still existed several impediments to their implementation. This is further sup-
ported by the fact that implemented CE practices are still primarily associated
with waste management, which is a widely studied subject in the field, but indi-
cates that the focus is still more on treatment rather than prevention as it has been
in the earlier literature (Ghisellini et al., 2016). However, as the literature outlines
that the interest in CE and its more profound implementation is increasing (e.g.
Benachio et al., 2020; Hossain et al., 2020), it was obvious that most interviewees
were very enthusiastic and interested in the concept and all the opportunities it
bears.

An interesting observation was made regarding the macro level and, in
more detail, the legal environment in which the construction companies are op-
erating. It was concluded in the literature review that the legal environment is
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steadily transforming to become more and more favourable regarding CE imple-
mentation in the construction industry. According to interviewees, the legal en-
vironment was seen as one of the driving forces to implement CE practices. So,
rather than just creating a favourable environment for CE implementation, the
legal regulations were seen to push the industry towards circularity. On the other
hand, it is worth noticing that because of the legal requirements, some CE prac-
tices are done in compliance with the law and other regulations rather than for
some other reasons. Even though the aim of this thesis is not to investigate dif-
ferent motives that drive CE implementation, this is still something worth keep-
ing in mind when implemented CE practices are discussed because all actions to
improve a company’s circularity are not made with sustainability endeavours in
mind, but often for various different kinds of reasons.

The research findings suggest that there were, in total, seven different im-
plemented CE practices that were highlighted in the interviews. Three of them
were associated with waste management and were waste minimization, reusing
materials, and improving recycling. Two of the implemented CE practices were
associated with sustainable procurement, namely, procuring sustainable build-
ing materials and procuring renewable energy. The last two implemented CE
practices were partaking in research and development and cooperation within
the supply chain, which were categorized as cooperation and research.

To start with, implemented CE practices associated with waste manage-
ment are perfectly in line with the three most commonly used R’s considered in
CE-related literature. As was highlighted in the theoretical framework, there are
several combinations of different R’s used in CE literature, but according to the
research by Kirchherr et al. (2017), recycling, reuse and reduce is by far the most
used combination. These so-called 3R’s are even referred to as the founding prin-
ciples of CE by Ghisellini et al. (2016). There are different views regarding the
correct terminology about these terms, especially about minimization versus re-
duction. They are used as synonyms in some contexts, but sometimes all three
R’s are put under minimization. However, in this thesis, these two terms are con-
sidered synonyms for each other. According to this interpretation, the three im-
plemented CE practices correspond directly with the 3R’s framework and largely
also with the most desirable options of the waste hierarchy presented in Figure
2. These three CE practices that are considered mainly as an approach to more
appropriate waste management are strongly linked to earlier research on CE and
more recent literature has pointed out that this kind of narrow view on CE fails
to demonstrate the magnitude of the whole concept (Ghisellini et al., 2016). Even
though recycling and reusing are particularly seen as methods of treatment ra-
ther than prevention, they are still essential CE practices at the current level of
CE implementation within the industry. Moreover, albeit being the most concrete
implemented CE practices according to the interviews, these were not the only
CE practices recognized in this thesis, which verifies that CE is considered in a
bigger picture in participated companies.

Regarding implemented CE practices associated with sustainable procure-
ment, materials and energy were found to be the topic of discussion. From these
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two, procuring recycled materials was clearly more crucial in the context of build-
ing construction. According to Adams et al. (2017), procuring reused and recy-
cled materials is one of the key aspects of CE implementation during the con-
struction phase, together with waste minimization and off-site construction. As
many interviewees mentioned that they had set targets to reduce their carbon
emissions, replacing traditional construction materials with carbon-neutral or
low-carbon alternatives came across as one of the key means to achieve those
targets. Several participating companies had experience procuring substitutive
low-carbon building materials made either partly or fully from recycled materi-
als. However, it seemed that many of the more advanced examples of procuring
reused or recycled materials discussed with the interviewees were some sort of
pilot projects. Due to various impediments, more holistic implementation of sus-
tainable procurement practices was still largely absent. For example, employees
from the procurement department were involved in development projects re-
garding sustainable procurement and were said to consider sustainability issues
during procurement processes, but there was yet no specific sustainable procure-
ment management system in place, according to the interviews. Procuring re-
newable energy, namely electricity and fuels, seemed to be an easier task to carry
out since decisions had been made on a higher level, according to interviewees.
When the decision is made, all there is to do is just to procure electricity and fuels
in accordance with the decision.

The last two CE practices that were recognized as relevant to the first sub-
question were partaking in research projects and cooperation within a supply
chain network. In scientific literature regarding the implementation of CE in the
construction industry, the importance of cooperation is widely highlighted. As
Barreiro-Gen & Lozano (2020) emphasized, organizations are not islands but
must collaborate with stakeholders to achieve the goals of CE and sustainability.
All the interviewees shared this view. According to research papers, cooperation
within a supply chain is particularly crucial in the construction industry to
achieve more pervasive circularity due to supply chains' large size and complex-
ity (Pomponi and Moncaster, 2017; Wrinkler, 2011). This had been noticed by in-
terviewees, as many of the companies strived to establish and strengthen coop-
eration with different participants within supply chains. One fascinating insight
was that many stakeholders that were said to be largely unaware of the CE con-
cept, according to Adams et al. (2017), were actually quite aware of the concept,
according to the interviewees. For example, Adams et al. (2017) considered cli-
ents unaware stakeholders, whereas interviews indicated that even CE-related
requirements were coming from them in some projects. Partaking in research
projects that aim to find solutions to limitations associated with CE implementa-
tion is regarded as a CE practice in this thesis. In literature, the subject is not
widely discussed as a separate entity but rather together with the cooperation
aspect. However, the importance of cooperation is often regarded to involve only
companies that are involved in the supply chain, whereas many interviewees re-
ferred to research projects that also involved other stakeholders from outside of
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supply chains. Thereby, they are addressed as separate CE practices in this thesis,
even though some overlap exists between them.

All above-mentioned CE practices recognized in the interviews were either
very clearly highlighted in CE literature or at least discussed indirectly. In addi-
tion to those, there were a few other ways to implement CE mentioned in the
literature that were not brought up by the interviewees in a way that they would
have been considered relevant CE practices in this thesis. The most notable one
was off-sit construction, which was mentioned as a key aspect of CE implemen-
tation during the construction phase by Adams et al. (2017). Either procedures
concerning it has been implemented, but it was just not seen as clear CE practice
by the interviewees, or off-site construction practices have not been yet imple-
mented into companies’ operations. Other CE practices that were not recognized
as relevant in this thesis but were mentioned in the literature were associated
with the customer value proposition dimension presented by Urbinati et al.
(2017). Very few practices were brought up by interviewees concerning applica-
tions of shifting from pay-per-own to pay-per-use approach or payment for use-
or result-oriented services instead of paying for ownership. However, these prac-
tices were not seen as relevant during the construction phase but rather were
associated with the use phase. Also, the application of these practices was not
discussed in CE literature concerning the construction industry but rather in as-
sociation with CE implementation from a more general perspective. In conclu-
sion, apart from off-site construction, implemented CE practices in construction
companies operating in Finland are in line with CE practices that have been rec-
ognized as relevant in the literature concerning the implementation of CE during
the construction phase.

5.2 Economic impacts of implemented Circular Economy prac-
tices

In this chapter, the findings of this thesis concerning the economic impacts of
implemented CE practices in construction companies operating in Finland are
discussed in contrast to the literature review. Discussion about CE has mainly
focused on its environmental impacts, and the papers that have addressed its
economic impacts often discuss them together with environmental and social im-
pacts (Ranta et al., 2018). Since the literature about the subject is still relatively
limited, this thesis aimed at investigating interviewees’ views regarding the sub-
ject in a general manner before going further into details concerning separate CE
practices and their economic impacts.

Findings concerning interviewees’ general views about the economic im-
pacts of implemented CE practices were divided between perceived short-term
economic impacts and expected long-term economic impacts. The results show
that most of the interviewees see that the economic impacts of implemented CE
practices have mostly been positive in the past and are expected to be mainly
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positive also in the future. Regarding short-term impacts, there was more varia-
tion in the answers, and few interviewees saw that there had been more costs
associated with CE implementation than economic benefits. According to Hoss-
ain et al. (2020), further economic incentives are required within the industry to
boost CE-related innovation and to balance out economic downsides. This thesis
shows that this observation by Hossain et al. (2020) is quite relevant, especially
at the beginning of CE implementation, when there are possibly more costs asso-
ciated with it. However, as most of the costs do not end up as payables for the
construction company but for a client or final customer, it is unclear how those
possible incentives would be divided. On the other hand, incentives for construc-
tion companies would be very welcome to boost CE-related innovation. Almost
every interviewee expected the long-term economic impacts of CE implementa-
tion to be positive. This view was mostly backed up by the coherent perception
that as time passes, many CE-related solutions become more affordable than they
currently are, and traditional linear options end up being more expensive.

The research findings suggest three direct positive economic impacts as-
sociated with CE implementation. Namely, they were increased business oppor-
tunities, cost savings from waste management, and material and energy effi-
ciency. A report by EMF (2015a) that discussed the economic benefits of CE im-
plementation from a general perspective divided them into two distinct catego-
ries: cost savings from materials and increased revenues. While increased busi-
ness opportunities can be associated with increased revenues -category, the two
other economic benefits found in this thesis can be associated with cost savings
from materials. According to the report, increased revenues typically occur from
additional sales and higher unit prices. Increased business opportunities refer to
situations where a company has gained a competitive advantage over other com-
panies by being more circular and more environmentally sustainable than its
competitors. This can be linked to additional sales because many interviewees
had recognized that they could participate in competitive biddings where there
are more sustainability-related requirements from the client or contractor. More
construction projects often mean more sales. As noted earlier, additional costs
still often occur from circular procedures because many of them are still in the
process of development. In many cases, these additional costs can be put into the
tinal product, which can be sold for a higher price, linking this factor to the other
aspect of generating higher revenues.

Cost savings from waste management and material and energy efficiency
are interconnected to cost savings from materials. While all three CE practices
associated with waste management in this thesis are closely linked to cost savings
from materials, efficient recycling was seen to have the most notable positive eco-
nomic effect. This finding is in line with the findings of a multiple-case analysis
by Ranta et al. (2018), in which it was found that in all companies that partici-
pated in their study, recycling was recognized as the main source of economic
value from CE practices. Waste minimization and reusing materials are higher in
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the waste hierarchy, meaning that they are preferable options compared to recy-
cling. In terms of striving to keep materials in the closed-loop and maintaining
their economic value, recycling falls well behind the two preferred options. It ap-
pears that the dominance of recycling as the most important contributor to posi-
tive economic impacts over reduce and reuse comes from the great quantity of
materials that are recycled. However, concerning the economic impacts, all three
R’s were put under cost savings from the waste management -theme in this thesis,
and this is only an assumption based on the interviews. Material and energy ef-
ficiency refers to minimizing their use, which causes cost savings.

In addition to the positive economic impacts of implemented CE practices,
negative economic impacts were also recognized in the interviews. As mentioned
in the research findings, rather than being direct negative economic effects, they
were mainly seen as costs that hinder the transition towards a more holistic im-
plementation of CE. Namely, those themes associated with expenses were invest-
ments in research and development, cost of recycled materials, and cost of edu-
cating employees. As it was made clear in the theoretical framework, especially
at the beginning of implementation, CE practices can cause various negative eco-
nomic impacts due to investments in circular ways of creating value. Investments
in research and development is directly interconnected with this view. Since the
construction industry is still in its infancy stage when it comes to implementing
CE, there is plenty of research and development work to do to take the industry
to the next level of circularity. Many interviewees saw investing in research and
development as necessary, and the money and time invested were expected to
pay back in the future.

Costs associated with educating employees were also seen as necessary.
In EMF’s report (2015a), increased labour costs were seen as one economic effect
of implementing CE practices to the operational level. Implementing new proce-
dures always requires updating employees’ knowledge and skills. The EMF’s re-
port (2015a) also mentioned increased material costs and those were recognized
as the cost of recycled materials in this thesis. Again, because CE implementation
is still in its early stage in the construction industry, many building components
and elements that are manufactured from recycled materials that intend to sub-
stitute traditional materials are still under development and, therefore, more ex-
pensive than their traditional alternatives that have been on the market for a long
time. However, several interviewees expected the price cap to shrink in the near
future and eventually turn in favour of recycled materials. This, of course, re-
quires more work and investments in development and possibly also an increase
in the price of virgin raw materials due to the depletion of natural resources. As
of now, this is widely seen as an impediment to CE implementation.
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5.3 Measuring economic impacts

This chapter discusses how the economic impacts of implemented CE practices
are measured in construction companies operating in Finland. The prior litera-
ture regarding this subject was found to be close to non-existent, indicating that
it is unlikely that these kinds of measurement practices are in use in participated
companies. Whenever measuring and indicators were discussed in this context,
it usually focused on measuring circularity performance, not economic impacts.
Even in those papers, it was highlighted that the literature regarding measure-
ment is rather limited, and additional research on the topic is required. However,
the research findings of this thesis suggest that the economic impacts of waste
management and energy usage are closely monitored in some participated com-
panies. Waste management costs were monitored to some extent in all partici-
pated companies, but there were differences in how that data was used. Some
interviewees mentioned that waste management costs were monitored per site
together with the recycling rate and that data was compared with the same data
from other sites to find out where there was a need to improve the recycling rate
to cut costs. Regarding costs of energy usage, the CE aspect was brought to the
calculations by comparing energy usage costs between sites that used energy
from renewable sources and sites that used energy from non-renewable sources.
However, very limited data was gathered in this research regarding these kinds
of practices.

Altogether, measuring economic impacts related to CE did not seem like a
very common practice apart from monitoring waste management costs and costs
related to energy usage. When interviewees were asked about measuring of eco-
nomic impacts of CE, fairly few concrete measurement practices were brought
up in addition to the two discussed earlier. In addition, those other measurement
practices that were either already in place or still just ideas were not directly as-
sociated with the economic impacts of CE. The ones that were already in place
were rather different measurement practices associated with measuring emis-
sions. Nevertheless, most interviewees expressed their interest in the subject. Few
had even noticed an apparent demand to develop measurement practices to
monitor the success of CE implementation and its economic aspects. This obser-
vation has also been recognized in the literature (e.g. Hossain et al., 2020; Ghisel-
lini et al., 2016). As the use of recycled materials was seen as an essential part of
CE implementation during the construction phase, few interviewees were pon-
dering with an idea of developing some kind of tool that could be used to meas-
ure success of transition from traditional materials to recycled ones, as well as
economic impact of that transition.
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6 CONCLUSION

This final section of the thesis consists of three chapters. The first one summarizes
the aim of the thesis and presents the key takeaways from it. It also considers the
overall contributions from this thesis to construction companies operating in Fin-
land. The second chapter discusses the trustworthiness of this thesis and the lim-
itations that are affiliated with it. Finally, the last chapter provides suggestions
for future research within the research area covered in this thesis.

6.1 Key takeaways from this thesis

The primary aim of this thesis was to investigate the economic impacts of imple-
mented CE practices in construction companies that operate in Finland. In addi-
tion, a secondary objective was to explore CE practices that those same compa-
nies have implemented into their operations. Finally, the thesis also aimed to ob-
serve what kind of measurement practices regarding the economic impacts of
implemented CE practices are in place in those companies. Because some aspects
of the subject of the study are somewhat weakly understood, especially in the
chosen industry, and the aims were associated with gaining insight into these
aspects, the qualitative approach was seen as a suitable research method for the
study. Primary data for the study was collected by interviewing ‘experts” in the
subject from construction companies that operate in Finland. The qualitative data
gathered through semi-structured interviews was analyzed by using thematic
analysis. Through that analysis, a variety of themes were formed to answer the
aims of the thesis. The results provide knowledge about the current state of CE
implementation and implemented CE practices in construction companies oper-
ating in Finland. The thesis also contributes to achieving a better understanding
of the economic impacts associated with CE implementation. In addition, the
findings of this thesis shed light on measurement practices that are associated
with the economic impacts of implemented CE practices.

Regarding implemented CE practices, the findings indicate that there are
seven notable practices associated with CE during the construction phase that
can be divided into three categories: waste management, sustainable procure-
ment, and cooperation and research. Practices related to waste management
stood out as the most concrete CE practices currently in use. This indicates that
even though CE is understood holistically within the industry, its practical im-
plementations are still largely associated with regenerating materials and energy
from waste. Procuring sustainable materials was recognized to have a crucial role
in achieving companies' environmental sustainability goals, such as carbon neu-
trality. However, the findings of this thesis suggest that implemented practices
regarding the procurement of recycled building materials are still rather limited.
Nevertheless, besides interviewees” apparent interest towards the subject, it is
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also a widely researched topic within the industry, which implies that the prac-
tical implementations will increase distinctly in the future. The research findings
indicate that cooperation within supply chains is extensively practiced within the
construction industry in Finland. This thesis suggests that implemented CE prac-
tices during the construction phase in construction companies operating in Fin-
land are in general in line with current literature.

The results of this thesis imply that the economic impacts of implemented
CE practices are mainly seen as positive by construction companies’” ‘experts” in
environmental sustainability. Few interviewees supposed that in the short-term,
there are more costs than economic benefits associated with CE implementation.
However, those costs were either expected to pay back in the future (investments
in research) or were expected to decrease (material costs), and long-term eco-
nomic impacts were almost entirely expected to be mainly positive.

Finally, this thesis suggests that the economic impacts of implemented CE
practices in construction companies operating in Finland are not measured as an
ensemble. However, costs associated with waste management and energy usage
were monitored by various companies. The most notable finding regarding the
measurement of economic effects of implemented CE practices was that most
companies were genuinely interested in possibilities regarding it, and some had
even recognized a demand to develop measurement practices to monitor the suc-
cess of CE implementation and economic aspects related to it.

6.2 Trustworthiness & limitations

This chapter aims to evaluate the trustworthiness of this thesis and present limi-
tations that may influence its results. Data analysis has been characterized as the
most complex part of qualitative research (Thorne, 2000). To produce a trustwor-
thy study the researcher must address that the data analysis has been carried out
precisely, thoroughly, and consistently through recording, systematizing, and
disclosing the analysis methods in detail to ensure the study's credibility (Nowell
et al., 2017). Throughout the whole project, and especially during data analysis,
various steps have been taken to produce trustworthy data and minimize possi-
ble limitations. To achieve this during the methodological process, the researcher
followed the criteria of credibility, transferability, dependability, and confirma-
bility that Lincoln and Guba (1985) introduced to refine the trustworthiness of
research.

Credibility is achieved by being familiar with the topic and having col-
lected sufficient data to merit the claims of the study (Eriksson & Kovalainen,
2008). In addition, to produce a credible paper, there must be a logical link be-
tween observations and conclusions derived from them (Eriksson & Kovalainen,
2008). Section 3 of this thesis introduces the research methodology and, moreover,
aims to explain the reasoning and decision-making processes to appear as trans-
parent as possible. Transferability is associated with the responsibility to show a
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degree of similarity between the study in question and prior studies in the field
(Eriksson & Kovalainen, 2008). The transferability of the results of this thesis to
other studies is apparent. This is presented in detail in Section 5 of this study.
Dependability can be achieved by ensuring that the research process is logical,
traceable, and well documented (Nowell et al., 2017). Because this is a Master’s
Thesis, a supervisor from the university has been involved in the process by ob-
serving and instructing the researcher during the whole process to strengthen its
dependability. Finally, confirmability is ensured by clearly addressing that re-
search findings are derived from the data by showing how conclusions have been
made (Nowell et al., 2017). Chapter 3.3. aims to fulfil the criteria concerning the
confirmability of this thesis. Moreover, throughout the whole process, the re-
searcher has been striving to be as transparent as possible with what he is doing,
why it is done, and how it is done to ensure the trustworthiness of this thesis.

While the above-mentioned measures have been taken to ensure the trust-
worthiness of the thesis, there are some limitations associated with the study.
One of them is the rather small number of interviews. While close attention was
paid to choosing suitable interviewees, who are found to be “experts” on the sub-
ject in their field, the number of them still limits the generalization of the findings
of this thesis. On the positive side, all the interviewees were from different com-
panies, and all those companies can be regarded as major players in the chosen
field. Furthermore, the interviews were conducted in Finnish because all the in-
terviewees spoke the language fluently. While the thesis itself is done in English,
this meant that interviews required translation. All the data derived from the in-
terviews was translated by the researcher, who is not a professional translator. It
is also worth noticing that despite the researcher doing everything according to
his best abilities, this is still a Master’s Thesis and the author’s experience in con-
ducting scientific research is limited. The last noticeable factor regarding the lim-
itations of this thesis that may or may not affect the results is terminology. During
the interviews, it was noticed that all the interviewees had a broad understanding
of CE and its meaning. This was simply figured out by asking interviewees to
explain in their own words how they understood CE. However, when the con-
cept and different subjects related to it were discussed, there appeared to be slight
obscurity regarding which things were understood to be associated with CE and
which were not. For this reason, it is possible that something did not come up in
the interviews simply because the interviewee may not have regarded it as part
of CE.

6.3 Future research

CE implementation within the construction industry is still in its early stage, but
interest in it is rapidly growing. However, several factors that hinder the imple-
mentation were mentioned in the prior literature and also recognized in this re-
search. One that stood out from the research findings of this thesis was associated
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with the use of reused and recycled building materials. Benachio et al. (2020) even
stated that the reuse of building materials is one of the biggest barriers to the
adoption of the CE in the construction industry, and further research is needed
to develop standard practices for the reuse of building materials. The availability
of these materials was seen to be quite limited, which was expected to be because
of the strict quality requirements for building materials. Several interviewees
mentioned that they are researching and developing these circular materials and
their use together with their suppliers. While cooperation with universities was
also mentioned in the same context, more research could be done by scientific
researchers.

As it has been noted throughout the thesis, the literature regarding the
economic impacts of CE implementation and measurement practices associated
with those impacts is still rather limited within the construction industry. While
the research findings of this thesis shed some light on the economic impacts of
implemented CE practices and how the economic impacts are perceived, concrete
quantitative data is still non-existent, at least in public scientific literature. The
benefits of this kind of data could be vast because while the aspect of environ-
mental sustainability is central in CE, it must simultaneously be able to compete
with the linear model economically. A more comprehensive understanding of the
economic impacts of CE implementation could potentially speed up the transi-
tion to more holistic circularity within the construction industry. Regarding
measurement practices, the results of this thesis suggest that there could be a de-
mand for measurement practices and tools that can monitor the success of CE
implementation and the economic aspects related to it.
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APPENDIX 1 Interview frame

Pre-designed interview questions (translated from Finnish)

1. Background information
a. Could you briefly introduce yourself and tell me about your current job?

b. Could you tell me about the company you work for?

c. Could you describe your company’s business model? What does it do
and what kind of services or products does it produce?

d. What are the core values of the company?

e. What are the most central parts that ensure the success of your business?

2. Circular economy in the company’s operations
a. How do you understand the concept of circular economy?
b. How is CE associated with your work position?
c. Have any CE-related goals been mentioned in the company’s written
strategy/values?
i. If yes, what kind of goals?
ii. If not, why not? Are there any unwritten goals or plans to set
goals in the future?
d. How does the company take CE into consideration in its operations?
e. What kind of CE-related practices have been implemented into com-
pany’s operations?
i.  Practices related to supply chain management and cooperation
with different stakeholders?
ii.  Practices related to procuring recycled and reused materials?
iii.  Practices related to circularity of materials and waste minimiza-
tion?
iv.  Practices related to creating added value to the customer?
v.  Some other kind of CE practices?
f. Do CE-related practices mainly associate with internal processes or are
they rather related to cooperation with different stakeholders?

3. Economic impacts of CE practices
a. What kind of expectations and objectives does the company have regard-

ing implementation of CE practices and projects?
i.  Expectations and objectives related to environmental sustainabil-
ity?
ii.  Expectations and objectives related to economic impacts?
iii. Some other expectations or objectives?
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b. From the company’s point of view, how important are the economic im-
pacts of implementing CE into its operations?
c. What kind of economic impacts implemented CE practices have caused
in the company?
i.  Positive impacts?
ii.  Impacts associated with costs?
d. How have the economic impacts been in a short-term?
How are the economic impacts expected to be in a long-term?
f. Have the economic impacts of CE practices been mostly negative or posi-
tive?

4. Measurement of economic impacts
a. Are economic impacts from CE-related practices being somehow meas-
ured in the company?
i. If yes, how?
ii.  If not, why not? Are there any plans to start measuring those im-
pacts?
b. What kind of indicators are used for the measurement?
c. Are there any other practices in use to monitor how successful circular
economy related practices have been?

5. Ending and Thank You
a. Do you have anything else to add to subjects discussed today?
b. Is there something else that we should discuss about?
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