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This thesis analyses the transition to a circular economy (CE) in the Finnish housing sector,
focusing on the impact of EU and Finnish government policies and regulations. It
investigates how regulatory frameworks influence the application of CE principles in the
housing sector, in order to clarify both the supporting effects and the barriers they create.
The study shows a clear shift from voluntary commitments to legal obligations, which is
reflected in policies that standardize processes in the sector. Such as the EU Circular
Economy Action Plan, the European Green Deal, Finland’s Circular Economy Roadmap
2016, the Strategic Circular Economy Programme 2021 and the Construction Act 2025.
Despite the progress, the sector still faces significant challenges, for example, Finland’s
circular materials penetration rate is only 0.6% compared to the EU average of 11.5%;
recycled materials are at a disadvantage in terms of certification and costs; and SMEs often
lack technical and financial capacity. The thesis concludes by emphasizing that the pace of
CE development depends on the interaction between market readiness, technological
capacity and clarity in regulatory implementation. Stronger certification schemes,
incentives, and digital integration are essential to ensure Finland’s progress towards carbon
neutrality by 2035.
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1 Introduction

1.1 Background of Study

Sustainability has become a central development objective throughout different industries
operating in Finland. In order to address growing environmental concerns and resource
limitations, many companies are adopting the Circular Economy (CE) model as a pathway
to reduce waste and improve material efficiency. The Circular Economy concept has been
embraced by the Finnish home construction sector as a viable way to maximize resource use
throughout building development, reduce waste, and improve material efficiency.
Construction businesses can accomplish environmental reduction, economic growth, supply
chain resilience, operational excellence, and regulatory compliance by putting CE concepts
into practice. Additionally, the housing construction sector has gained its long-term
sustainability targets through CE approaches that include material reuse, design for

disassembly, and selection of renewable or recycled inputs.

However, despite its potential, the implementation of CE in Finnish housing construction
encounters multiple regulatory and policy-related obstacles. Some government regulations
and EU directives may hinder the adoption of circular economy practices. For example,
building and safety standards often prioritize new materials over reused or recycled ones,
leading to the limitation of the practical use of secondary materials. Moreover, the current
procurement and tendering frameworks lack incentives for circular solutions, which reduces
sector innovation by not providing rewards for approaches. Waste classifications and
stringent compliance requirements can also restrict the scalability of CE approaches, despite
their demonstrated environmental and economic benefits. Thus, this study examines how
Finnish government policies and EU regulations influence the sustainable development in
the housing construction sector, with a particular focus on the opportunities and barriers

presented by the Circular Economy model.



1.2 Research Problem and Questions

Although the Finnish construction industry has been paying more attention to the concepts
of the Circular Economy, their application is still inconsistent and constrained by a number
of constraints. There is still a dearth of thorough data linking these practices to national and
international legal frameworks, even though a number of scholarly journals and government
policies with diverse CE strategies and sustainability initiatives have been examined.
Particularly, the impact of Finnish government policies and European Union regulations on
the practical application of CE in the construction sector has not been explored. This research
aims to fill that gap by examining how policies at both levels influence the sustainability of
the Circular Economy development in Finnish housing construction. Answering two major

questions:

1. How is the circular economy being implemented in the Finnish construction

industry?

2. How do Finnish government policies and EU regulations influence the adoption of

circular economy principles in construction?

This study intends to answer the primary research objectives, give a comprehensive picture
of how the Circular Economy functions in the Finnish construction sector, and examine how
government regulations and the real-world implementation of CE principles interact. The

following follow-up questions provide additional evidence for these main questions:

o What is the CE principles? What are the challenges and opportunities that appeared
when applying CE principles in the Finnish housing sector?

o  What misunderstandings or misapplications of CE practices currently exist in the

Finnish construction industry?

o Which EU and Finnish policies directly affect the implementation of CE in housing

construction?

o What is the evolution of EU and Finnish policies on the development of the circular

economy in the construction sector?



o How do Circular Economy initiatives positively or negatively affect the development

of Finnish housing construction?

o What case studies illustrate successful or unsuccessful CE implementation in housing

in Finland?

Therefore, this study intends to produce important insights into the role of governance in
promoting Circular Economy practices by carefully analyzing this gap and creating a
thorough understanding of both Finnish policies and EU regulations related to sustainable

development in the housing construction sector.

1.3 Aim and Objectives

The objective of this thesis is to fill the knowledge gap concerning the impact of Finnish and
European Union regulations on the adoption of CE practices in the housing construction
sector. Providing a clear overview of how these regulations facilitate or hinder sustainable
development efforts in Finland’s construction industry. The research aims to analyze the
practical operations of CE principles within housing projects, finding both the challenges as
well as potential opportunities that are presented by regulatory frameworks for improvement
and innovation. Additionally, the research helps to raise knowledge and comprehension of
the regulatory role in influencing the building sector's transition to sustainability. Therefore,
the thesis provides a broad review of how regulatory regimes impact the transition to more

sustainable building and how the CE model might be applied to this industry.

1.4 Scope and Limitations

With an emphasis on national goals, alignment with EU policy, municipal initiatives, and a
few chosen pilot projects, this thesis investigates the creation and use of CE policies in
Finland's housing construction industry from 2000 to 2025 This analysis is based on a
qualitative approach that examines documents and policies thoroughly. Official government
and local records, EU communications and regulations, scholarly works, project reports, and
trade journals are some examples of sources. The study takes into account digital enablers

such as the Ryhti Built Environment Information System and highlights important tools:
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Sitra's Leading the Cycle roadmap, the EU Circular Economy Action Plans, the Level(s)
framework, the Renovation Wave, the Strategic Circular Economy Programme, and the 2025

Construction Act.

Based on publicly accessible secondary sources, the study excludes primary empirical data
such as surveys or interviews and detailed quantitative modeling of CE adoption rates or
economic impacts. Additionally, it is restricted to the housing segment, excluding heavy
industrial and commercial construction, and some of the policy measures discussed were

still in effect at the time of writing and could change.

1.5 Methodology

This study uses a qualitative, literature-based approach to investigate how EU and Finnish
rules affect the use of Circular Economy concepts in the housing building industry. This
includes a focus on both EU directives and national legislation to understand how they
influence decisions related to construction, from material use and building design to waste
management. The primary method involves literature review and analysis of academic
literature, official government publications, policy documents, and EU directives related to
sustainable construction and circular economy. The study will begin by identifying and
categorizing all the main policies that are related to CE in construction, with a focus on both
Finnish and EU-level legislation (e.g., Circular Economy Action Plans, EU Green Deal,
Circular Economy Action Plan...). These documents will examine the evolution of
sustainability-related policies and evaluate their stated objectives, implementation
mechanisms, and alignment with CE principles. The policy analysis will be complemented
by reviewing industry-focused reports and academic studies to understand how these
regulations affect practical CE implementation in areas such as material reuse, circular
design, waste management, and life-cycle planning. Through this approach, the study aims
to identify critical regulatory trends, gaps, and barriers that either facilitate or hinder CE
adoption in Finnish housing construction. The analysis will also explore how policy
frameworks can be optimized to support more effective integration of circular strategies in

the sector.



2 Circular Economy in Housing Construction context

2.1 Previous Studies, Limitations, and Research Gap

CE has become a familiar concept within industry; it is not only a regular method but also
an objective or ambition of companies towards sustainable development. CE is a continuing
system that minimizes resource usage, waste, energy consumption, and reduces toxic
emissions by adopting long-lasting design, maintenance, reusing, refurbishing, and
recycling. According to Mazur (2021), the circular economy has drawn more attention and

solidified its standing as a useful instrument for achieving ultimate sustainability.

Furthermore, Stock and Seliger (2016) have validated the advantages of CE and enabled the
production systems to be more integrated, decentralized, and connected by showcasing the
advancements in industrial production systems and exposing new levels of innovation that
have ushered in the digitalization era of the manufacturing sector. While the benefits of the
Circular Economy are being well demonstrated within different industries, there are still
some sectors that need deeper attention when implementing CE initiatives. Especially the
construction industry, presenting an urgent need to approach a suitable circular economy

method.

Across Europe, the construction sector is known as one of the significant producers of waste,
and it 1s accused of being a substantial portion of material consumption and greenhouse gas
emissions. Thus, the authorities are seeking to transform to a circular economy within the
built sector to reduce environmental impact and meet sustainability targets. Among those
countries that respond to the challenges, Finland stands out as a country actively aligned to
national and municipal strategies with CE principles. For instance, the city of Helsinki sets
rules that complement the local sustainability strategy through planning and public
procurement in building. Additionally, the city establishes specific goals for reducing
emissions and outlines precise steps to achieve those goals in "The Carbon-Neutral Helsinki

2035 Action Plan" (Castell-Riidenhausen et al., 2021, p. 8).

In general, these local initiatives reflect the national commitment to sustainability, as Finland

continues to improve and integrate circular economy principles into its legal and strategic
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framework. Besides local, Finland also introduces a national-level plan called “Circular
Economy Roadmap” which shows clear goals in reducing resource consumption,
minimizing waste, and encouraging material reuse (Sitra, 2016). These frameworks are
particularly important in the housing sector, where large amounts of construction material
consumption, rising demand for housing, and environmental impacts pose both challenges
and opportunities for circularity. While CE implementation in Finnish housing construction
is being shaped by the industry practices, it is also being influenced by multilevel policies,

from European directives to national laws and urban regulations.

Numerous studies have emphasized the importance of policy frameworks in implementing
circular economy principles within construction activities. According to Yu et al. (2022),
public policies are crucial for enabling systemic CE transformations in construction by
aligning project practices with waste reduction, material reuse, and lifecycle assessment
principles. Sdez-de-Guinoa et al. (2022, p. 2) also note that the construction sector in the EU
"accounts for 36% of greenhouse gas emissions" and that policy contribution is vital for
shifting the sector to a circular model. In addition, Castell-Riidenhausen and his colleagues
(2021) are promoting the CE business model due to policy instruments supporting in creation
of a favourable environment for businesses working in reuse, recycling, and CE-oriented

construction services.

Moreover, policy frameworks that incorporate circular economy principles at early project
stages, such as design for disassembly, modular construction, and material passports,
encourage innovative solutions in building refurbishment and sustainable architecture
(Fernandes and Ferrao, 2023). By incorporating these requirements into the design stage,
policies not only facilitate innovation but also ensure circularity from the beginning
(Fernandes and Ferrdo, 2023). Therefore, this supports resource-efficient design and extends
building and material lifespans. The Finnish housing construction industry is also positively
influenced by policy levels, as the European Union increasingly emphasizes renovation and
reuse strategies in its CE Action Plan (European Commission, 2020a), in which housing
construction is considered a priority sector due to its high material consumption and

emissions discharge.

However, Finland’s policy uptake in the construction sector remains fragmented. These
initiatives are pointed out to still face systemic barriers, such as a lack of clear policy

alignment and standard metrics when implementing CE (Yu et al, 2022). Their
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operationalization in the housing construction sector remains limited by market readiness
and regulatory gaps. Additionally, several studies identify key barriers to their effective
implementation; for instance, it is stated that virgin materials are more readily available and
less expensive than their recovered counterparts (Castell-Riidenhausen et al., 2021, p. 13),
which is the secondary material. Moreover, landfilling is thought to be a more economical
option for the demolition company (Castell-Riidenhausen et al., 2021, p. 11). Similarly,
other researchers noted that cost competitiveness remains one of the primary obstacles to CE

adoption in construction (Sdez-de-Guinoa et al., 2022).

Besides, regulatory requirements such as the CE marking of products can apply equally to
both virgin and reused materials, which creates compliance challenges, especially for
materials whose original composition or element is unknown, such as wood, concrete, or
glass without clear traceability (Castell-Riidenhausen et al., 2021, p. 4). The Construction
Products Regulation (305/2011/EU) requires CE-marking for all materials, but full
knowledge of content is often unavailable for reused components. Not only does this
establish an objection to meeting product standards, but it also introduces logistical and
economic challenges. For reuse, dismounting needs to be timed to coincide with delivery;
otherwise, storage expenses will occur, compromising the operational and financial viability

of circular practices (Castell-Riidenhausen et al., 2021).

Furthermore, Castell-Riidenhausen et al. (2021) continue presenting the lack of
performance-based indicators due to most CE metrics still relying on basic recycling rates,
ignoring upstream actions such as waste prevention, reuse, and modular design. Fernandes
& Ferrao (2023) also argue that CE policy lacks operational clarity and fails to reach
stakeholders at the project level. In addition to customizing the circular economy model to
appropriate policy levels, CE also needs consensus and acceptance from stakeholders to be
allowed to operate. In contrast, there is a lack of awareness and approval of CE concepts
among many construction stakeholders, especially regarding design for material reuse (Saez-

de-Guinoa, A. et al., 2022)

Across topic-based literatures, they mostly focus on qualitative or case-based approaches,
such as surveys or local evaluations, limiting the generalizability of findings. Some of the
literature addresses either national policy or EU-level directives in isolation, rather than
considering their combined influence. Similarly, the Finnish housing construction sector is

still underresearched in terms of policy-level impact assessment without actually having a
12



comprehensive view of its influences on the construction industry. On the other hand,
Circular Economy studies often emphasize the circularity of materials or innovations, while
ignoring the financial or policy requirements and constraints that directly influence housing

construction decisions (Castell-Riidenhausen et al. 2021).

Although recent Circular Economy literature has increasingly focused on policy
frameworks, existing studies still show methodological and contextual limitations. This
hinders a comprehensive understanding and perspective of how policies shape CE
implementation in the construction sector. A clear gap in the comprehensive analysis of the
interaction between EU and Finnish regulations affects the sustainability performance of the
residential construction sector (Morganti et al., 2021). Across the topic-based literature, the
theory of circular economy and sustainability goals, strategies, or plans are always included
in many policies at all levels. Although CE policies have been thoroughly studied and
analyzed in theory, their practical impact on the industry, especially on actual construction
activities, remains unclear and does not reflect their specific relevance to different types of

residential construction projects (Saez-de-Guinoa et al., 2022).

In addition, existing studies often focus on product creation and waste management, with
little attention paid to early stages such as material sourcing, planning, design, and long-term
construction activities (Fernandes and Ferrao, 2023). This lack contributes to a fragmented
view of how CE principles are linked and applied throughout the life cycle of a building.
Thus, increasing lack of understanding and awareness of circular systems, leading to them
often being misunderstood or misapplied, reducing their effectiveness, and undermining
confidence in their implementation. These limitations hinder both academic understanding
and the ability of policymakers to scale and refine sustainability initiatives in a

comprehensive and impactful way.

This thesis aims to provide an overview of the impact of Finnish government policies,
combined with EU circular economy regulations, on sustainability practices in the Finnish
housing sector. Specifically, the thesis seeks to analyze the specific actions of these policies
on construction companies, standards and housing project outcomes. Therefore, the study
would make a valuable contribution to the synthesis of empirical evidence on the impact of

policies on CE adoption in the Finnish construction sector.
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2.2 Concept of Circular Economy

In contrast to the conventional linear "take-make-dispose" strategy, the concept of CE has
evolved as a transformative economic model. The Ellen MacArthur Foundation, established
in 2010, was one of the most prominent organizations in the development and promotion of
the Circular Economy concept. The Ellen MacArthur Foundation: Towards the Circular
Economy Vol. 1 (2013) defines a circular economy as a purposefully restorative or
regenerative economic system. The "end-of-life" notion should be replaced with restoration,
renewable energy should be used instead of harmful chemicals, and waste should be
eliminated through better design of goods, systems, materials, and business models (Ellen
MacArthur Foundation, 2013). By recycling, reusing, and renewing, Vargas et al. (2022)
have also verified that the circular economy is conceived as a system that includes the
transformation of business models, putting away the idea of the linear economy. Thus, this
vision highlights the role of CE in aligning economic activity with environmental

constraints.

Furthermore, the CE concept is presented by Ghaithan et al. (2023) as a paradigm that
minimizes resource consumption, improves efficiency, and achieves waste reduction while
decoupling organizational growth and resource consumption. The authors of Ellen
MacArthur Foundation (2013, p. 2) have examined the economic potential of applying the
CE concept and calculated that by 2025, a more restorative approach will save over USD
600 billion in net material costs, net of material costs incurred during reverse-cycle activities.
The report argues that CE provides a unified framework for redesign at the system level,
enabling the harnessing of creativity and innovation for a more sustainable and resilient
economy (Ellen MacArthur Foundation, 2013). By using the modern model, the CE
facilitates improving mainstream including environmental, economic, and social, generating
strong positive influence on those areas. According to the Ellen MacArthur Foundation
(2013), CE is essential for separating economic expansion from the overuse of natural
resources. The adoption of the circular economy improves the world by promoting re-
consumption, which removes accumulated trash and prevents the environment and society

from being destroyed (Gandhin et al., 2023, p. 2).

Additionally, in this literature, Ghaithan and his fellows (2023, p. 2) has CE has a beneficial

effect on manufacturing companies' viability and profitability since it creates new value
14



through the recovery of resources and assets that lead to new income streams. Thus, it helps
organizations achieve desired growth by reshaping how companies respond to their
environment and deploying new business models. In addition to reducing the use of
hazardous materials, which would enhance public health and safety, the circular economy
also implements beneficial practices at the individual level, such as cooperative product

sharing, renting, or pooling that would save money (Ghaithan et al. 2023, p. 2).

However, in order to implement circular economy model, firms still face with several
barriers when adopting CE, including economic challenges (e.g., high initial investment
costs), technical limitations (e.g., lack of knowledge, standards, and quality assurance), and
organizational issues (e.g., supply chain complexity and limited cooperation among actors)
(Kirchherr et al. 2018). In particularly, there is a lack of standardized metrics in its
implementation which making difficult to evaluate the progress (Fernandes and Ferrdo,
2023). Furthermore, although better natural resource management is beneficial to humanity,
the social components of sustainable development are not explicitly acknowledged, making
it unclear how the circular economy contributes to increased social fairness (Vargas Merino
etal.,2022). Still in Vagas-Merino et al. document (2022, p. 9), they collected other scholars’
perspectives and opinions, show that “social impact of CE is not fully defined, as the
implications of implementing the CE in solving social problems such as gender equity, social

justice, or social inclusion, just to mention a few, are not yet known”.

The circular economy concept is difficult to implement due to social implications, but one
of the primary obstacles to its adoption is consumer behavior and understanding. According
to Kirchherr et al. (2018, p. 264), the main challenges to the circular economy are perceived
by businesses and governments as cultural hurdles, particularly a conservative corporate
culture and a lack of customer participation and comprehension. To support findings they
gathered the writings of other authors on the subject, such as "the low prices of many virgin

nn

materials would prevent CE products to outcompete their linear equivalents," "many
materials are not recycled because it is uneconomical relative to the production of virgin
material," and "CE initiatives would frequently be so expensive that they would require
financial subsidies to ensure their economic viability" (Kirchherr et al., 2018, p. 268). Based
on that information, another potential challenge appeared: Finance and Economy, “access to
suitable sources of finance is key for firms aiming to transition to a CE” (Kirchherr et al.,
2018, p. 268). Transforming from linear model to CE concept require a high initial

15



investment cost in which technologies, system innovative, product designs, etc.; especially
for Small and Medium Enterprise (SMEs). As a result, investors who have access to
inexpensive natural resource-based building materials might not choose to pay extra for

recycled materials.

2.3 Overview of Circular Economy in the housing industry

2.3.1 The Environmental Impact of Construction and EU's Circular Economy

Response

Globally, the buildings and construction sector accounted for approximately 36% of global
final energy consumption and 39% of energy- and process-related CO: emissions in 2018,
with around 11% attributed to building materials production (IEA, 2019). In the European
Union, buildings were responsible for about 40% of final energy demand and 36% of
greenhouse gas emissions in 2020 (European Commission, 2020c, p. 1). Additionally,
construction and demolition activities generate around 30% of total solid waste, making the
sector a strategic priority in circular economy policies and legislation (European
Environment Agency, 2024). More than 820 metric tons of construction and demolition
waste are produced in the European Union each year, according to Soto-Paz et al. (2023).
France, Germany, and the United Kingdom are the top producers, with 246 metric tons, 200
metric tons, and 100 metric tons, respectively, while Poland, Spain, and Portugal produce

less than 100 metric tons. Highlighting how important it is to develop a sustainable plan.

By implementing CE, the construction industry may significantly contribute to
decarbonization and, ultimately, to achieving a future with zero emissions in order to battle
climate change (Saez-de-Guinoa et al. 2022). Moreover, this action will be considered vital
to achieving global sustainability goals. The "Renovation Wave" initiative of the European
Green Deal, which aims to greatly improve energy efficiency in the EU, will be implemented
in line with the circular economy's tenets, specifically optimized lifecycle performance and
longer life expectancy of built assets, based on those goals (European Commission, 2020a).
The circular economy has thus started to be incorporated into national frameworks in a

number of EU member states in response to these ambitious European ambitions.
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2.3.2 Circular economy evolution in Finland construction industry

Throughout its history of creating circular solutions, Finland has shown a strong
commitment to sustainability before the term "circular economy" was widely used. This is
because Finland's dearth of fossil fuel deposits has forced society to look for cyclical
solutions, such as increasing the generation of renewable energy and turning waste streams
into energy. By transforming to alternatives, Finland's sectors meet a strong positive flow,
especially in industries general, which is the most energy and resource-consuming. Thus,
Finland’s practical solutions for sustainability are rapidly researched and implemented, and
one of the industries that is going through significant transformation is the construction

industry, because it plays a crucial role in driving sustainable development.

CIRCULAR ECONOMY EVOLUTION IN FINLAND
CONSTRUCTION INDUSTRY

Future Outlook

New Construction Act (2025)

. Waste managemend & recycling - Mandatory LCA
+ LCA adaption (steel piles, steel vs. concrefe . Stricter energy standards
- Structured CE integration . Renswable energy focus

Demolition waste recycling

1990s-2015 ) @

* First in world (Sifra 2016)
. WCEF 2017 & 2019

+ Sharing economy & Housing first program
+ Social housing (Aurora House, PAAVO I

Table 1: Circular Economy Evolution in Finland Construction Industry

a. Finland’s Early Commitment to CE in Construction (1990-2015)

Among them, Finland stands out as a pioneer, demonstrating an early and structured
commitment to the circular transition in the built environment. As a result, Finland has
demonstrated a pioneering attitude in the practical implementation of the circular economy

(Morganti et al., 2021). The early years of the Finnish building sector in the 1990s were
17



devoted to waste management and recycling (EastCham Finland 2025). From these initial
trials, comprehensive national programs aiming at long-term ecological sustainability have

gradually evolved.

Finland has long since begun to develop balanced policies to facilitate the sustainable use of
natural resources, to integrate them into their governance framework (Junnila, 2004).
Strategic instruments like Life-Cycle Assessments (LCA) are being used to gather
comprehensive data for determining the relationship between the various life-cycle
components and possible environmental effects. With LCA, Finnish researchers identified
key lifecycle phases and material flows that offered the greatest leverage for environmental
improvement. Junnila (2004, p. 7) lists a few instances where LCA has been used to the
analysis of specific building elements: A thorough life-cycle assessment of steel pilings was
carried out by Gorgolewski in 1999, covering the piles' construction, energy consumption,
recycling, and reuse; In 1996, Bjorklund et al. used life cycle assessment (LCA) to compare
the environmental effects of steel and concrete structural building frames. Until now, those
methods are still being used as an evaluation and measurement tool for evaluating the

sustainability performance of construction projects across Finland and beyond.
b. Finland’s National CE Roadmap and Policy Innovations (2016—2020)

Moving to the year 2016, Finland is the first nation in the world to have a circularity roadmap
in place. The Finnish Innovation Fund SITRA (2016) claims that, under Sitra's direction,
Finland was the first nation in the world to create a national roadmap for a circular economy.
A roadmap for incorporating synergistic circular concepts into the country's economy was
presented at the 2017 Helsinki World Circular Economy Forum (WCEF), an international
conference aimed at promoting communication and interaction between business and public
stakeholders. The roadmap for the second edition of WCEF in 2019 has also been evaluated
(Sitra, 2017).

Moreover, this road map is also based on the sharing economy operational guidelines to
generate a comprehensive method that also involves the resolution of social problems.
According to the Morganti et al. article (2021, p. 73), one of those alternatives is the Y-
Foundation's (Y-Saitio) Housing First program, which aims to support the homeless living
in rented apartments and improve their integration into the community. The program built

several social housing units throughout the nation and was financed by the government's
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AUNE (Action Plan for Preventing Homelessness in Finland) and PAAVO I-II (Finnish
National effort to Reduce Long-Term Homelessness) programs (Morganti et al., 2021, pp.
75-76). These include the 125-unit Aurora-House in Helsinki and the Vdin6l4 and Ruoritie
buildings, which were constructed in Kotka in 2016 and Espoo in 2014, respectively
(Morganti et al., 2021, p. 75). Only through the acquisition and restoration of damaged or
abandoned property, incorporating communal living, shared amenities, and co-housing
designs (Morganti et al., 2021, p. 73). Helping the homeless community with places and
service spaces is useful for reintegration. Supporting Finland becomes one of the few
countries in the world that can boast a substantial decrease in homeless people, given
reaching a possible zero within the next ten years (Morganti et al., 2021, p. 72). These efforts
thus demonstrate that the circular economy in Finland, especially in the construction
industry, is not only a technical or environmental strategy but also a cultural and social

commitment to urban development and public housing policy.
c. Toward 2025-2035: Projected Evolution of CE in Finnish Construction

From the beginning of 2025, the Finnish government submitted a breakthrough change to
the Construction Act (Mills, 2025). According to them, this invention is consistent with
climate policy, emphasizing sustainability and minimizing environmental effects (Mills,
2025). One of the most striking improvements in the new Construction Act is regarding
building materials, and to further reinforce this commitment to sustainability, the new laws
provide a required LCA for construction projects (Mills, 2025). This modification enhances
the quality of the projects and encourages a more environmentally conscious building
industry by directly influencing choices about energy use and material selection. In order to
encourage the use of renewable energy sources and increase energy usage efficiency, the law
also sets more stringent requirements for building energy performance (Mills, 2025).
Additionally, the government unveiled a comprehensive strategy for recycling demolition
trash that includes a plan for waste management and the incorporation of recyclable

materials.

Finally, the strengthening of building control functions to identify and address potential
construction errors during the building process. In other words, the law aims to “boost a
circular economy and digitalization” across the construction industry (Finnish Government,
2021). While reshaping the legislative, Finland is developing a nationwide Built

Environment Information System (Ryhti), that will serve as a national platform for managing
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LCA, Building Information Modeling models (BIM), permit data, and material passports
(ACCORD Project, 2024). This digital infrastructure will modernize building permit
processes, enhance traceability of materials, and support end-of-life planning by 2030.
Beginning in 2026, this new law will be enforceable (ACCORD Project, 2024). Since the
majority of professionally constructed structures these days are modeled, the building permit
procedure will undergo a substantial transformation. Finland also aims to significantly
increase its circular material use rate, which recorded as the lowest circular material use rate

in the EU at just 0.6 %, below the EU average of 11.5% (Eurostat, 2023).

By 2035, Finland targets doubling this rate through green public procurement criteria,
incentives for the use of recycled materials, and updated taxation models that discourage
virgin material use (Finnish Government, 2021). Simultaneously, Finland has the carbon
neutrality target for 2035, which puts construction under additional pressure to decarbonize
(Finnish Government, 2021). Because, according to Finland’s Ministry of the Environment
(2023), “In Finland, too, a third of the greenhouse gas emissions comes from the built
environment, which means that there is a lot of demand for low-emission solutions”.
Therefore, till 2035, Finland commits to aligning circular economy development with its
goal of climate neutrality (Finnish Government, 2021). Aspiring to become a global model
of CE driven construction, where legislation, digital systems, and industrial practices are
tightly integrated. This would not only fulfill national climate goals but also serve as a

replicable example across the EU and beyond (European Commission, 2025a).
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3 Policy Framework: EU and Finnish Regulations

3.1 Overview of the policy and regulatory affect the implementation of Circular

Economy on housing construction sector

Both European Union policy and state regulatory frameworks have a significant impact on
the application of Circular Economy principles in Finland's house construction sector. The
construction sector is one of the major industries that aimed to reduce the use of materials
and cut carbon emissions. As a result, several legislative initiatives have been developed to
push the built environment towards circularity. These policies include national acts,
environmental efforts, and Finnish municipals procurement rules, as well as EU strategic

roadmaps and directives.

Major frameworks at the EU level, including the Circular Economy Action Plan (2020), the
European Green Deal (European Commission, 2020b), the Construction Product Regulation
(305/2011/EU), and the Waste Framework Directive (2008/98/EC), showing a strong
emphasis on resource reusing, life cycle thinking, high recovery target for wastes from
construction and demolitions, and building energy performance. One example is the Circular
Economy Action Plan, which focuses on the construction industry and encourages resource
utilization through a building's lifecycle, also promoting durability materials, modular

designs, and reusing.

On the national level, Finland has taken significant steps with instrument such as the Circular
Economy Roadmap (Sitra, 2016), the newly adopted Construction Act (2025), and the
emerging Ryhti Built Environment Information System, which promotes digitalization, LCA
integrations, and material traceability in construction projects(Nordic Council of Ministers,
2023). In particular, Finland's Circular Economy Roadmap demonstrates a significant
national commitment for promoting CE. This strategy improves circularity by requiring
more stringent life-cycle assessments, boosting digitization, and focusing on material
traceability and structural performance. Furthermore, regional initiative like the green public
procurement program in Helsinki and Tampere shows that local and national sustainable
building goals are compatible (Shorokhova-Palolahti, 2024). For example, Helsinki has

operationalised its Circular Economy Roadmap and launched programmes such as the
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Circular Economy Cluster, designating construction as a priority sector (City of Helsinki,
2021; City of Helsinki, 2025). The city has supported experimentation, pilot projects, and
procurement innovations by applying “quality points” in tenders to incentivize material
reuse, waste minimization, and overall circular performance (City of Helsinki, 2025).
Similarly, in Tampere, initiatives have supported CE-driven public procurement in
construction, focusing on material reuse and low-carbon solutions (Shorokhova-Palolahti,
2024). These projects focused on reclaiming building materials and encouraging public
bodies to acquire reused components, thus promoting circular value chains and lowering
CO: emissions in line with Finland's national objectives. In addition to supporting the
national CE policy, these city-level efforts provide practical ways to integrate low-carbon
building, design-for-disassembly, and circular procurement into routine municipal

operations.

However, procurement laws frequently prioritize economic effectiveness above
sustainability, which undermines the objectives established by CE laws. For instance, it is
practically challenging to reuse elements with unclear compositions, such as recovered
timber or concrete, because the Construction Products Regulation applies uniform CE-
marking criteria to both virgin and reused materials (Castell-Riidenhausen et al., 2021).
Moreover, investments in circular solutions are sometimes hindered by logistical and
financial obstacles (Castell-Riidenhausen et al.,2021, pp. 10-11). Furthermore, the goals set
forward by CE rules are undermined in practice by procurement laws that usually place a
higher priority on economic effectiveness than sustainability. Municipalities and developers
are sometimes hesitant to implement circular models due to imprecise policy guidelines or a

lack of awareness about circular procurement techniques (Sdez-de-Guinoa et al., 2022).

Moreover, CE laws must be followed by building enterprises, but they usually lack the
technical knowledge to fully execute these rules (Sdez-de-Guinoa et al., 2022). Finally,
people and end users have an indirect role by expressing their preferences, awareness, and
approval of circular construction solutions (Sdez-de-Guinoa et al., 2022). As a result, while
policies at the EU and national levels provide a solid strategic underpinning for CE
implementation, their practical impact is varied, particularly in the housing construction
sector (European Court of Auditors, 2023). This section presents an overview of those

dynamics, which will be examined in greater depth in the subsequent subsections.
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3.2 EU policies related to Circular Economy

3.2.1 Development stages of EU Circular Economy policies in the Construction

Sector

Between 2000 and 2025, there was a significant change in the evolution of CE policies
throughout the European Union. A life-cycle strategy, emphasizing resource efficiency and
decarbonization, has gradually replaced the EU's waste-focused policy, especially in the
building industry. The Waste Framework Directive (2008/98/EC), which set recycling
targets and a hierarchy for building and demolition waste, was replaced by more
comprehensive instruments (European Parliament and Council, 2008). For example of this
strategic change, the European Green Deal and the Circular Economy Action Plan (2020),
highlight that the position of construction is a clear priority sector and requires material
recovery goals, lifecycle assessments, and sustainable requirements for building materials

(European Commission, n.d.).

In particular, coherence across pertinent policy areas including climate, energy and resource
efficiency, building and demolition waste management, accessibility, digitalization, and
skills is ensured by the Strategy for a Sustainable Built Environment. It promotes product
sustainability in compliance with CE marking rules, enforces material recover targets and
building logbook, and promotes circular lifecycle thinking in building design and operations
in order to enhance traceability and long-term sustainability. This policy collectively
represents a strategic vision that not only reduces environmental impacts but also encourage
innovation, circular designs, and sustainable construction practices among member states,
thereby illustrating the EU transition from waste management to system change in the built

environment (European Commission, 2020c).
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The EU issued the Waste Framework Directive, which targets 70% CDW

2 0 0 0 — 2 O 1 O recycling, but enforcement is mainly through low-quality measures such as

backfilling, resulting in low circular value.

The EU promotes resource efficiency and life cycle investment through the
2 0 1 1 2 O -l 4 2011 Roadmap and 2014 Communications, emphasizing optimal design, data
= standardization and environmental impact reduction; laying the foundation
for the following CE policies.

The EU has launched its first Circular Economy Action Plan, complete with

2 01 5 f— 2 01 9 high-value use, design for relocation and secondary raw material standards;

however, it is largely voluntary, with progress country-specific.

EU launches 2nd CE Action Plan under the Green Deal, with focus on

2 0 2 0 -— 2 o 2 3 Renovation Wave, Level(s) toolkit and Digital Product Passport, to promote

reuse, energy efficiency and value chain transparency

The EU moves from planning to implementation, with ESPR 2024, updated
2 O 2 3 2 o 2 5 EPBD, new CPR and Digital Product Passport; and makes Level(s) a
- mandatory reference framework in some public projects, ensuring CE is put

into practice

Table 2: Development stages of EU Circular Economy policies in the
Construction sector

a. Stage 1: Waste-Oriented Regulations (2000-2010)

Using legislative authority to decrease waste was the EU's top objective in the early 2000s.
The Waste Framework Directive (2008/98/EC) was a noteworthy breakthrough that brought
together and modified previous EU waste laws. The official waste hierarchy, which
prioritizes recovery, disposal, recycling, reuse, and avoidance, is presented. Furthermore, it
establishes minimum recycling goals for CDW (construction and demolition waste): By
2020, at least 70% of non-hazardous building and demolition waste must be recovered
through reuse, recycling, and other means, including backfilling operations that use rubbish
to replace other materials (European Parliament and Council, 2008). This signalled a
significant change from reactive waste disposal strategies to methods of structured recovery
and reuse. Nevertheless, despite the admirable nature of these objectives, their practical
application revealed serious limitations. The EU's high recovery rates are frequently
deceptive because they are mostly the result of poor-quality practices like backfilling, such
as using crushed aggregates in road sub-bases rather than significant closed-loop recycling.

Moreover, reusing recovered materials in high-value applications is not feasible for many of
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them. As a result, recycled outputs have less inherent value, which reduces their usefulness

in the circular economy (European Environment Agency, 2020).

Furthermore, compliance is not always ensured by the presence of policies that support the
circular economy cause the regulatory frameworks may be enforced unevenly, experience
administrative hold-ups, or be incapable of being implemented locally (European Court of
Auditors, 2023). When poor recovery pathways are used excessively, circularity is limited,
and material quality finally deteriorates. These procedures deteriorate the materials' quality,
which reduces the recycled materials' intrinsic value and limits their ability to be used in
high-quality applications (European Environment Agency, 2020). In conclusion, the 2008
rule established a vital foundation for the EU's shift in construction waste regulations. It

institutionalized circular principles through targets and hierarchy models.
b. Stage 2: Resource Efficiency and Lifecycle Perspectives (2011-2014)

During 2011-2014, the EU started to expand the scope of its environmental policy by
incorporating resource efficiency and life cycle thinking into its sustainable development
goals. The construction sector is notably affected by the trend of upstream material
management and design optimization, which marked a substantial shift from downstream
waste treatment. In 2011, the EU's first major policy document was public, the Roadmap to
a Resource-Efficient Europe (COM/2011/571), which framed resource consumption as a
systemic issue with cross-sectoral repercussions (European Commission, 2011). It
emphasized the importance of decoupling economic expansion and environmental
degradation through increased material productivity and a lifetime perspective. It also
proposed life-cycle metrics and stated that the EU's largest proportion of resource use was
in the housing and building industries. Pointing out that improved building design and use
in the EU may help save up to 30% of water, roughly 35% of greenhouse gas emissions,
42% of final energy consumption, and more than 50% of all mined materials (European

Commission, 2011, p. 18).

Additionally, by releasing the Communication on Resource Efficiency Opportunities in the
Building Sector (COM/2014/445) in 2014, the EU reaffirmed its commitment to resource
efficiency in manufacturing (European Commission, 2014). Communication created a
lifetime perspective for buildings by promoting resource efficiency and reducing the overall

environmental effect of new and renovated commercial, residential, and public buildings
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over their entire life cycle. Thus, these two policy landmarks, the 2014 Communication and
the 2011 Roadmap, collectively created the theoretical and conceptual underpinnings for
applying the concepts of the circular economy to the building industry (European
Commission, 2014; European Commission, 2011). In order to ensure the facilitation of a
unified market for sustainable building materials and practices, they also emphasized the
significance of standardizing data, performance measurements, and building rules among

member states (European Commission, 2014).

Despite not being legally binding, the 2011 and 2014 frameworks set the stage for later EU
initiatives like the Renovation Wave, introduced under the European Green Deal (European
Commission, 2020b); the Level(s) building performance framework, launched by the
European Commission (2025¢); and the use of digital tools including building material
passports and BIM integration to improve traceability and disassembly design (European
Commission, 2011, 2014). In general, EU building policy underwent a conceptual shift
toward the Circular Economy between 2011 and 2014. It established the fundamental policy
and conceptual framework for future legislative development by redefining for legislators
and industry stakeholders the ideas of material value, design responsibility, and

environmental performance over the course of a building's existence.
c. Stage 3: First Circular Economy Action Plan (2015-2019)

A significant change in EU’s CE policy was brought about by the release of the EU Circular
Economy Action Plan (European Commission, 2015). Although the word "CE" has been
around for a while, it only became widely known in the EU in 2015 when the first EU
Circular Economy Package was introduced. It has since emerged in various policy areas and
is now crucial to the 2019 European Green Deal (EGD) (European Commission, 2019). The
action plan championed higher-value reuse of building materials, design for disassembly,
improved product design to allow for better recyclability, and the development of quality

standards for secondary raw materials (European Commission, 2015).

Soft laws, which are voluntary, informative tools, self-regulation, and private standards take
the lead, are the foundation of the majority of the initiatives in the two CE action plans, 2015
and 2020 (European Commission, 2015, 2020b). This reliance on voluntary implementation
meant progress depended heavily on national priorities, market readiness, and administrative

capacity. Nonetheless, the European Court of Auditors (2023) affirms that member states
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are not required to develop their own national circular economy strategy and that neither the
Circular Economy Action Plan 2015 nor 2020 are binding on them. All things considered,
the strategy provided an essential policy basis for subsequent initiatives including the
Sustainable Built Environment Strategy, the Renovation Wave, and the 2020 Circular

Economy Action strategy (European Commission, 2020b).
d. Stage 4: Second Circular Economy Action Plan (2020-2023)

A new Circular Economy Action Plan was introduced in March 2020 as part of the European
Green Deal, which established the circular economy as a pillar of the EU's climate strategy
(European Commission, 2020b). It is a key component of Europe's sustainable growth goal,
the European Green Deal. The plan concentrates on industries with a high potential for
circularity and substantial resource consumption, including electronics, ICT, batteries,
automobiles, packaging, plastics, textiles, building and construction, food, water, and
nutrition (European Commission, n.d.). One of the primary programs was the Renovation
Wave, which intends to renovate 35 million buildings, double renovation rates by 2030, and
create up to 160,000 new green jobs in the construction sector while also enhancing resource
recovery, boosting energy efficiency, and encouraging digitalization (European
Commission, 2020b). Accordingly, if the EU wants to achieve the 2030 emissions reduction
target of at least 55%, buildings must reduce their energy usage by 14%, their greenhouse
gas emissions by 60%, and their energy use for heating and cooling by 18%(European

Commission, 2020b).

The Level(s) framework, which was introduced as a component of the EU's sustainability
toolbox, offers a consistent vocabulary for evaluating and disclosing building sustainability
performance (European Commission, 2025c). Using important sustainability criteria, it
assesses how carbon, materials, water, comfort, health, and climate change affect a building
over its entire life cycle. It includes resource use, which measures how efficiently raw
materials are used and whether they come from renewable or recycled sources; carbon
emissions, which include both operational emissions from building use and embodied carbon
generated during material extraction, manufacturing, and construction; and demolition
potential, which evaluates how easily a building can be disassembled at the end of its life to
enable reuse or recycling of its components. By using these indicators, Level(s) ensures that
early design choices actively promote reuse, recycling, and overall resource efficiency by

integrating circular economy ideas into every phase of a building's life cycle, from
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conception and construction to operation and final deconstruction (European Commission,

2025c¢).

In addition, the Second Circular Economy Action Plan also introduced a legislative initiative
on sustainable products, including the Digital Product Passport (DPP), which is a suggested
tool for the EU that would store and distribute important product data in a uniform digital
format (European Commission, 2020b). By offering thorough details on each product's
origin, materials, environmental impact, and disposal advice, this project seeks to promote
transparency across product value chains. Thus, this strategy will enhance industry
collaboration and data exchange while also increasing product exposure and sustainable
practices. Collectively, showing how CE became a fundamental element of the European
Green Deal's push for a climate-neutral, digitally robust, and resource-efficient built

environment (European Commission, 2020b).
e. Stage 5: From Policy to Enforcement (2024-2025)

In 2023-2025, the EU Circular Economy policy will experience a significant transition from
strategic planning to real-world execution and quantifiable results. Building on the Second
Circular Economy Action Plan and the European Green Deal, the EU began operationalizing
circularity targets across priority sectors. The Eco-design for Sustainable Products
Regulation (ESPR), which was enacted in 2024 and supersedes the previous Eco-design
Directive 2009/125/EC, is one significant piece of legislation from this era (European
Commission, 2024). It greatly broadens the application of eco-design criteria. Along with
the implementation of the Digital Product Passport system for enhanced product traceability
and end-of-life recovery, this rule places required sustainability requirements like durability,

repairability, recyclability, and the presence of recycled content (Noerr, 2024).

For the built environment, energy rehabilitation is closely linked to material circularity aims
because of the 2023 update of the Energy Performance of structures Directive (EPBD),
which incorporated lifecycle greenhouse gas monitoring and established minimum energy
performance standards for existing structures (European Commission, 2020c). The
regulation makes it clear that a building's total life-cycle greenhouse gas emissions are
determined by its global warming potential (GWP), and lowering these emissions
necessitates resource efficiency, sufficiency, and circularity. In addition, the recast of the

Construction Products Regulation (CPR) seeks to harmonize environmental data reporting,
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guaranteeing that LCAs and environmental product declarations (EPDs) are similar and
verifiable throughout member states (Regulation (EU) No 305/2011). The recast "is now
published, including new rules on traceability, product LCA and end-of-life information”
(PINFA, 2025). CPR also establishes uniform guidelines for all construction materials sold
in Europe, outlining how to communicate not just technical and safety performance but also
environmental performance, life cycle assessment, carbon footprint, traceability, and end-

of-life (recyclability and reusability) states (EU No 305/2011).

Despite being a voluntary EU framework created to evaluate and document buildings'
sustainability performance over the course of their whole lives, Level(s) is not yet a required
compliance tool for projects receiving EU funding. Instead, it is still a freely open system
that is accessible to stakeholders and public agencies. Thus, during this phase, Level(s) was
expanded to become a mandatory reference framework for EU-funded building projects,
transitioning from a voluntary tool to a compliance requirement in certain public
procurement scenarios. In summary, the EU is moving from vision to verification in the
2023-2025 phase, making sure that the principles of the circular economy in construction
are not only included in laws but also embedded in real-world operations (European

Commission, 2025c).

3.2.2 Impact of EU policies on Circular Economy adoption in Finnish housing

construction

The way Finland approaches the CE in the housing construction industry has been greatly
influenced by EU laws. The Waste Framework Directive (2008/98/EC), the Energy
Performance of EPBD (2010/31/EU), and CPR (EU No 305/2011) are a few of the directives
that have been adopted into Finnish legislation. These directives establish required criteria
for waste reduction, energy performance, and environmental product disclosures. Strategic
initiatives such as the European Green Deal and the Circular Economy Action Plans (2015,
2020) have strengthened Finland’s policy approach. As a result of these frameworks, Finland
has matched EU priorities on carbon neutrality and resource efficiency with its national
roadmaps, such as the Circular Economy Roadmap (Sitra, 2016). In order to scale CE
standards across industries, including construction, the roadmap included specific initiatives

and pilot projects. To better link national goals with EU’s CE targets, a second edition of
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these plans was released in 2021 and updated to reflect EU targets and progress in 2023.
Along with the creation of a complete Strategic Circular Economy Program, supportive

impacts can be seen in several areas, including EU funding mechanisms.

At the same time, the Level(s) framework is presented by the European Commission as a
standard language for evaluating and disclosing building sustainability performance. The
voluntary Level(s) framework's introduction has encouraged LCA methods and impacted
Finnish green building certifications and municipal procurement requirements (European
Commission, 2025¢). By tying EU energy efficiency requirements with circularity aims and
encouraging innovation in material reuse and digital building information systems, the
Renovation Wave initiative has also strengthened Finland's building renovation programs

(European Commission, 2020c).

However, limitations and challenges persist as the European Court of Auditors observed in
2023 that the level of application varies widely among member states and CE
implementation is still highly dependent on national priorities and there are no uniform
mandatory requirements at EU level. National authorities are left to modify EU directives to
suit local conditions since they frequently establish high-level goals without outlining
precise implementation routes. Sdez-de-Guinoa et al. (2022) also have noted that although
EU circular economy policies have provided a common framework for the construction
sector, the flexibility in implementation across member states has led to significant
differences in the level of adoption. The authors highlight that the lack of harmonization of
technical standards and implementation support tools can slow down the transition,
especially in SMEs with limited technical and financial resources. Same in Finland, this has
sometimes resulted in delays in enforcement or uneven uptake to meet new reporting and

sustainability requirements.

Moreover, because Level(s) and other instruments are voluntary, market incentives are a
major factor in adoption (Ministry of the Environment of Finland , 2019). Disparities
between EU-wide standards and Finland's current building codes further complicate this
reliance on voluntary uptake. These differences can lead to administrative complexity,
especially when incorporating lifecycle carbon reporting and EPDs into permitting
procedures. Furthermore, in many countries, markets for secondary construction materials

are still emerging, and demand remains limited and fluctuates, which has slowed the
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practical realisation of CE ambitions despite supportive policy frameworks (European

Environment Agency, 2022).

3.3 Finnish policies related to Circular Economy

3.3.1 Development stages of Finnish Circular Economy policies

The Finnish legal framework is influenced by the Waste Framework Directive (2008) and

2 O 0 0 2 01 5 the Building Energy Performance Directive (2010), supplemented by the Waste Act 2011
- and the Energy Efficiency Act 2014; focusing on waste management, energy efficiency

and early experiments in sustainable procurement at the municipal level.

Finland publishes its first national Circular Economy Roadmap, moving from discrete

2 01 6 projects to unified policy. The roadmap emphasizes lifecycle design, reuse, BIM,
digitalization and service models, laying the foundation for a circular construction
inclustry

Finland strengthens and aligns with the EU, extends the roadmap into sectoral plans (CE
2 01 7 — 2 0 2 0 2.0), promotes secondary materials markets, L CA, digitalization and applies GPP in
Helsinki, Turku to prioritize reuse, low carbon materials and design for disassembly.

Finland is implementing a Strategic Circular Economy Programme, aiming for carbon

2 0 21 neutrality by 2035, aiming to double resource productivity and the proportion of
circular materials, integrating LCA into building permits, expanding pilots and aligning
with EU frameworks such as Retrofit Wave, Level(s).

Finland moves from incentive to mandatory, with the Building Act 2025, the Ryhti digital

2 0 2 3 — 2 O 2 5 system, LCA and EPD requirements in licensing, enhanced material traceability and life
cycle management, and the inclusion of CE in a tighter legal framework.

Table 3: Development stages of Finnish Circular Economy policies

a. Stage I: Early sustainability groundwork (2000-2015)

EU laws, especially the Waste Framework Directive (2008/98/EC), which establishes
recycling goals for CDW and a waste hierarchy, had a significant impact on the regulatory
framework governing the Finnish construction industry between 2000 and 2015 (European
Parliament and Council, 2008). In addition to supporting the establishment and maintenance
of networks for reuse and repair, the Directive outlines ways to avoid or lessen the negative
effects of waste management and generation, including the use of financial tools,
procurement regulations, quantitative goals, and other actions. The Energy Performance of

Buildings Directive (2010/31/EU) is a significant law that establishes minimum energy
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performance requirements for newly built and refurbished buildings, according to the
European Parliament and Council (2010). For structures or building units, Member States
must take the required steps to establish minimum energy performance criteria in order to
achieve optimal cost-effectiveness. Furthermore, it is critical to guarantee that building
energy performance is increased throughout major renovations to fulfill minimum energy

performance criteria.

At the national level, the Waste Act (646/2011) strengthened separate collection and
recycling requirements for CDW. It mentioned that the holder of waste must ensure that
waste is recovered, and, if this is not possible, that waste is disposed of appropriately. CDW
must be separated into at least the following fractions: hazardous waste, soil and stones,
gypsum-based waste, concrete, brick, metal, and wood (Finlex, 2011). For the Energy
Efficiency Act (1429/2014), the purposes are to guarantee that information about energy
efficiency and savings is readily available and to encourage Finland's energy efficiency to
improve (Finlex, 2014). It stipulates that companies with a total annual energy consumption
exceeding the threshold value shall conduct an energy audit every four years. In contrast to
upstream material design or CE concepts, governmental emphasis at this time remained

mostly on downstream waste management and operational energy efficiency.

However, a number of municipalities started experimenting with early circular practice
models. For example, the Environmental Policy and Plan 2012-2020 of the City of Helsinki
addressed sustainable procurement in construction projects; promoting eco-friendly
procurement practices across a range of industries, including building and infrastructure
development. Environmental factors including material selections and life-cycle impacts
must be taken into account when determining purchase criteria (City of Helsinki, 2021). By
2020, these commitments had evolved into measurable objectives under the city’s Carbon
Neutral Helsinki 2035 Action Plan, which required all major construction and renovation
projects use low-carbon materials, encourage the reuse of building components, and adhere

to stringent energy performance standards (City of Helsinki, 2025).
b. Stage 2: First national CE roadmap (2016)

In the fall of 2016, Finland published as the first national circular economy road map in
history (Sitra, 2016). This was a pivotal moment that turned circularity from a group of

independent projects into a unified national policy centered on exports, growth, and systemic
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transformation. The specific steps that can hasten Finland's transition to a competitive
circular economy are outlined in this road map. It has been monitored by Sitra in cooperation
with government agencies, municipalities, corporations, and academic institutions (Sitra,
2016). In order to enable national policy to be rapidly tested in practice prior to scaling, the
roadmap integrated three complementary implementation layers: policy actions, key
projects, and pilots. Because it allowed Sitra and partner ministries to combine strategic

signals with clear examples and rapid learning, this tripartite structure was essential.

This objective directed the path toward measurable pilots and commercially viable
technology rather than just descriptive policy announcements. By reorienting the focus from
managing end-of-life waste to planning for reuse, flexibility, and extended building
lifespans, the manifesto marked a fundamental shift in policy for the housing and building
industries. Specifically, the roadmap presented the idea of technical loops for the building
and materials sector, which refers to extending the useful life of materials and components
through design, maintenance, reuse, and enhanced end-of-life return procedures (Sitra,
2016). In order to facilitate material traceability and circular supply chain management, it
advocated the use of digitalization techniques such as BIM, supported the reuse of
construction materials, and pushed lifecycle thinking as a key design principle (Sitra, 2016).
Additionally, service models and digitalization were identified as key technologies that
facilitate circularity in the building industry. According to the plan, product intelligence and
innovative business models frequently provide more economic value than just the material

(Sitra, 2016).
c. Stage 3: Consolidation and Alignment with EU Priorities (2017-2020)

Finland underwent a phase of consolidation with the release of Leading the Cycle in 2016.
During those period, national CE goals were incorporated into sectoral policies, pilot
projects, and procurement strategies. This era was distinguished by increased conformity to
EU-level frameworks, specifically the European Circular Economy Action Plan (European
Commission, 2015) and the European Green Deal's preparatory work (European
Commission, 2019). Sitra expanded the roadmap into sector-specific action plans in 2017
with the launch of the Circular Economy 2.0 implementation program (Sitra, 2017). The
implementation program focuses on lifecycle thinking and digital innovation to build a
secondary raw material market, extending the circular economy's goals into real-world

actions across important sectors. The growth of secondary material markets, digital building
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data management, and LCA integration were the main focuses of these initiatives (Sitra,

2017).

In building tenders, municipalities like Helsinki and Turku started implementing Green
Public Procurement (GPP) standards that gave priority to recyclable materials, adaptability,
and disassembly (City of Helsinki, 2021). To encourage circularity, Helsinki, for instance,
piloted projects that reused wood materials left over from demolition and incorporated them
into new buildings, despite obstacles including logistical expenses and regulatory
uncertainty (Shorokhova-Palolahti, 2024). These initiatives, which demonstrate a strong
commitment to integrating circular concepts into urban planning, include creating
instruments for product eligibility verification and boosting knowledge of reuse techniques.
Turku also emphasized the significance of employing low-carbon building materials,
flexible and adaptable building designs, and clean construction sites. By promoting reuse
and recycling as regular practices and extending the life of infrastructure, the city hopes to

improve the circular economy in urban construction projects (Shorokhova-Palolahti, 2024).
d. Stage 4: Strategic Circular Economy Programme (2021)

Finland started the Strategic Circular Economy Program in 2021 with the goal of
accelerating the nation's shift to a circular economy society that is carbon neutral by 2035
(Ministry of the Environment Finland, 2021). It states that increasing resource efficiency is
the program's unique purpose and emphasizes the necessity of doubling resource
productivity and the rate of circular material utilization from 2015 levels. Furthermore, the
project highlights the importance of reducing the use of non-renewable natural resources
while promoting the sustainable use of renewable resources. Among its frameworks are the
Retrofit Wave initiative, which seeks to retrofit 35 million buildings by 2030, and the
Level(s) framework, which offers a common language for evaluating and disclosing building

sustainability performance in relation to EU priorities (European Commission, 2025c).

In addition to emphasizing the expansion of successful pilot projects carried out by
municipalities, the program set specific, quantifiable goals to raise the rate of circular
material use in the building industry (Ministry of the Environment of Finland, 2021). In order
to guarantee that environmental effects are carefully taken into account throughout project
planning and execution, a major emphasis was placed on improving the LCA approaches

into construction permitting processes. By using LCA tools to enhance transparency and
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comparability of environmental performance across building projects, the program clearer
environmental criteria incorporated into public procurement frameworks, and strengthened
national guidelines encouraging the reuse of construction materials (European Commission,
2025b). Furthermore, by encouraging the systematic adoption of circular practices and
advancing Finland's larger climate and resource efficiency goals, these initiatives sought to

transcend beyond trial phases.
e. Stage 5: Policy Consolidation and Regulatory Enforcement (2023—-2025)

In Finland's most recent stage of circular economy implementation, there has been a clear
change from voluntary suggestions to mandatory legal requirements. The national circular
economy roadmap's 2023 update emphasized quantifiable progress and accountability while
reinforcing and honing the circular economy's goals (European Environment Agency, 2024).
In addition, the 2025 Building Act imposed more stringent recycling regulations for CDW,
mandated digital data reporting via the Ryhti Built Environment Information System, and
created legally obligatory responsibilities for LCAs in specific building projects
(Shorokhova-Palolahti, 2024). Improved transparency and material traceability are made
possible by the Ryhti system, which is defined as a digital platform for full data management
in the built environment. Through these legislative amendments, EPDs are included in
permitting processes, material traceability is institutionalized throughout the construction
process, and Finnish rules are brought closer to the changing EU norms. For the housing
sector, a structural shift toward data-driven, lifecycle-based regulation is needed, supporting
better monitoring, enforcement, and continuous improvement of circular economy practices.
Not only in terms of regulatory compliance but also as a structural shift towards data-driven,
lifecycle-based governance of building projects. The integration of digital tools and
standardized environmental reporting sets the foundation for more effective monitoring,
enforcement, and continuous improvement of circular economy practices in construction

(Shorokhova-Palolahti, 2024).

3.3.2 Influence of Finnish policies on Circular Economy adoption in housing

construction

Although national and local regulations have a significant impact on the Finnish housing

industry's shift to a CE model by shaping the vision and providing incentives, there are still
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numerous obstacles that must be considered. In 2016, Finland took the lead in CE by
establishing a national Circular Economy Roadmap under the direction of the Sitra
Innovation Foundation (Sitra, 2016). A solid strategic framework has been established by
the roadmap, which outlines precise goals and actions to cut down on resource waste and
encourage material reuse. According to Sitra (2016), the roadmap has been an effective
instrument for igniting a circular transformation and forging strong bonds across Finnish
society. This demonstrates that the Roadmap serves as both a policy statement and a vehicle
to help develop shared ideas and rally support for the shift to a circular economy. Legislative
changes are a direct result of these policy actions. For instance, the proposed new Building
Act (Rakentamislaki) establishes more stringent requirements for buildings' energy
performance and mandates life-cycle assessments (Ministry of the Environment, 2023). The
Act covers the life cycle qualities of new structures, including their lifetime, adaptability,
and how they can be demolished and restored, according to the Finnish Ministry of the
Environment (Ministry of the Environment, 2023). As a result, developers and builders are
compelled to incorporate circular thinking into their planning and design processes rather of

concentrating just on the building life cycle's conclusion.

Finnish policies continue to encounter several implementation obstacles despite their great
accomplishments. The Finnish construction industry's rate of circular material utilization
still remains low. The Finnish Ministry of the Environment states: "Finland was committed
to using 70% of the building and demolition waste by 2020 as an EU Member State.
However, our current utilization rate is still less than 60%" (Ministry of the Environment,
n.d.). This illustrates the substantial disparity between the actual execution capabilities of
the industry and the legislative objectives. Moreover, recycled or used materials are often
more expensive and more difficult to get than fresh materials. According to some studies,
virgin materials are more readily available and less expensive than their recovered
counterparts (Karhu and Linkola, 2019). The fragmentation of the construction value chain
is another significant problem. Karhu et al. (2019) point out that the building and
construction industry's resistance to embracing new practices is a major barrier to integrating
the circular economy into its operations. These challenges are frequently caused by a lack of
coordination and life cycle understanding. The majority of existing regulations continue to
emphasize recycling rates over more sophisticated circular concepts, which restricts the

creation of creative solutions.
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3.4 Gaps, Challenges, and Criticism of Regulatory Frameworks

There are numerous significant obstacles to the building industry's shift to a circular
economy model, and these obstacles include challenges with policy, the economy, and
stakeholder awareness in addition to technological ones. Researchers indicate that one of the
primary grievances with CE regulatory frameworks is the ambiguity and inconsistency,
which make it difficult to evaluate the effectiveness of circular projects (Sdez-de-Guinoa et
al., 2022; Castell-Riidenhausen et al., 2021). Many regulations still have a broad focus,
concentrating mostly on recycling at the end of life while neglecting other crucial elements
such as design for re-use and waste minimization at the source (Castell-Riidenhausen et al.,
2021, p. 4). Furthermore, the building industry is frequently conservative and fragmented,
making it challenging to implement creative ideas (Karhu and Linkola, 2019). Additionally,
because present regulations often fail to completely incorporate CE principles into national
building rules, there is a wide gap between the ideal and the real situation. AlJaber and his
colleagues (2024), for instance, found that many nations lack precise norms and laws
pertaining to the reuse of materials or the design of disassembly, which leaves contractors
and investors in the dark. Moreover, policies are frequently not coordinated across supply
chain participants, ranging from demolition firms to designers and material manufacturers.
Furthermore, although Finland has introduced concepts such as “material banks” for
demolished structures, current policies still tend to prioritize waste management over

maintaining a closed material loop (Castell-Riidenhausen et al., 2021).

The development of CE in the construction sector is also significantly hampered by cognitive
and economic barriers, as implementing circular solutions often comes with higher upfront
costs than more conventional approaches (Kirchherr et al., 2018, p. 268). According to a
Nordic Cooperation study, disassembly is a more labor-intensive procedure than coal
destruction, particularly considering the practice's existing lack of experience (Nordic
Network for Circular Construction, 2023). Many stakeholders still lack a thorough
understand of CE’s long-term benefits, especially small and medium size enterprises, which
usually view CE as an additional cost rather than a business opportunity (Kirchherr et al.,
2018). The absence of precise certification and regulation also frequently raise concern
among contractors over the safety and quality of recycled materials s (Castell-Riidenhausen

et al., 2021, p. 4). Further, customers and developers often lack of support for circular
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construction products and services has resulted in poor market demand (Séez-de-Guinoa et
al., 2022). Businesses have limited motivation to invest in circular materials and processes

as a result (Castell-Riidenhausen et al., 2021, pp. 10-11).
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4 Conclusions

The circular economy (CE) transition in the Finnish construction industry shows that both
systemic cultural change and regulatory enforcement are necessary for development. A
conscious shift from voluntary adoption to mandatory compliance is demonstrated by the
move of the Construction Act 2025 from establishing a strategic vision in the Cycle
Leadership program to legally binding obligations. This adjustment demonstrates how
circular concepts can be integrated into the industry’s core processes through multi-level
governance and consistent government commitment. Consistency between policy objectives
and implementation mechanisms has been improved through national initiatives aligned with
EU frameworks such as the Innovation Wave, the Circular Economy Action Plan and Tiers.
By influencing the adoption of life cycle assessment and environmental performance
indicators, as well as harmonizing targets, these frameworks have standardized processes

across the industry.

However, there are still some challenges remain. Small and medium-sized businesses
(SMEs) have financial and technical challenges that erode market confidence, in addition to
the absence of strong certification programs for secondary materials (such as recycled bricks
and concrete made from building debris) and uneven legal interpretation. Compared to the
EU average of 11.5%, Finland's penetration of circular materials is still low at 0.6%,
underscoring the discrepancy between policy goals and actual implementation (Eurostat,
2023). These problems imply that in order to speed up adoption, more accurate management
tools, improved knowledge-sharing platforms, and improved market structures are required.
Additionally, insights from the study highlight the gap between policy targets and actual
implementation. For example, the lack of robust certification schemes for recycled materials
undermines market confidence. Furthermore, the importance of digitalisation and data is
highlighted, as platforms such as Ryhti will play a key role in creating “material passports”,
enabling traceability and efficient material management. Finland is also demonstrating its
role as a pioneer not only in technical but also in social terms, as the “Housing First”

programme has integrated circular principles to address housing.

Therefore, evaluating the degree to which national digital data systems can be connected
with EU-wide platforms to establish a smooth data flow will need to be the main focus of
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future research efforts. More study is required to determine the best ways to optimize policy
frameworks to remove current obstacles, such as creating standards for secondary materials
(such recycled cement or bricks) and creating efficient incentive programs for SMEs.
Finally, analyzing the long-term financial impacts of CE adoption on construction
companies, including assessing the viability of circular business models, would be a
pertinent research topic. As the Finnish experience shows, enacting long-lasting, sustainable

change requires both clear legislation and active industry engagement.
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