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This study examines how European Union’s regulations End-of-Waste and REACH are 
reflected in circular public procurement in Finland’s construction sector. Additionally, this 
study analyses the barriers and enablers that influence the implementation of circular public 
procurement in relation to these regulations. This study adapts a circular procurement 
framework and conducts a theory driven qualitative content analysis of annual reports from 
three Finnish construction companies. The results indicate that End-of-Waste and REACH 
reflect indirectly through uncertainty, traceability issues, and careful corporate practices 
rather than direct references. Circularity’s integration to procurement practices and design is 
slowed down due to inconsistent documentation, unclear reuse criteria, and limited data on 
material flows. Enablers involve voluntary commitment, environmental design choices, 
supplier reporting requirements, and pilot projects that support organisational learning. The 
findings illustrate the central role of regulatory clarity and data quality as precondition for 
scaling circular public procurement.  
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Tämä tutkielma tarkastelee sitä, miten Euroopan Unionin sääntelyt kuten End-of-Waste ja 
REACH heijastuvat julkiseen kiertotaloushankintaan Suomen rakennusalalla. Lisäksi tämä 
tutkimus analysoi esteitä ja mahdollistajia, jotka vaikuttavat kiertotalouden mukaisten 
hankintojen toteutumiseen näiden sääntelyjen näkökulmasta. Tämä tutkimus hyödyntää 
viitekehystä kiertotalouden hankinnoista, ja tutkimus on toteutettu teoriaohjaavana 
laadullisena sisällönanalyysinä. Tulokset viittaavat siihen, että End-of-Waste ja REACH 
heijastuvat epäsuorasti epävarmuuden, jäljittämis- ongelmien ja varovaisen 
organisaatiokäyttäytymisen kautta eikä niinkään suorien viittausten kautta. Kiertotalouden 
integroiminen suunnittelu- ja hankintapäätöksiin on hidasta epäjohdonmukaisen 
dokumentoinnin, epäselvien uudelleenkäyttökriteerien ja materiaalivirtojen rajallisen 
informaation vuoksi. Edistäviin tekijöihin kuuluu vapaaehtoinen sitoutuminen, 
ympäristökriteerien huomioiminen suunnitteluvaiheessa, toimittajaraportointi ja pilotit, 
jotka tukevat organisaation oppimista. Nämä tulokset osoittavat, että sääntelyn selkeys ja 
tiedon laatu ovat keskeisessä roolissa kiertotaloushankintojen yleistymisessä.  
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1  Introduction 

The construction industry is one of the largest waste producers in the European Union, 

being responsible for over 35% of the waste generated (European Commission, 2025a). 

Thus, it plays an important role in the adoption of the circular economy. To support this 

needed shift, initiatives such as pre-demolition guidelines have been introduced by the 

European Union (European Commission, 2015). However, the circular economy remains 

in its early stages, and it is not implemented to its full potential. The circular economy is 

viewed more as recycling rather than reusing (Ghisellini, Cialani and Ulgiati, 2016, p. 11). 

This highlights a regulatory environment that does not adequately encourage material 

recovery. This raises questions about how these regulations affect the implementation of 

circular economy practices, particularly in public procurement where material movement is 

extensive.  

 

Major challenges lie in the lack of a legal framework and inadequate government policies. 

(Sajid, Aftab et al. 2024) Fragmented and conflicting instructions create uncertainty for 

companies operating across member states. As a result, investing in innovative solutions 

might be seen as too time-consuming and expensive since they might face unclear market 

circumstances. Even though the European Union has ambitious goals that are outlined in 

the Circular Economy Action Plan, due to the lack of clear and cohesive regulation, the 

efforts are slowed down (European Commission, 2025b). Therefore, navigating these 

complex regulations makes the implementation of the circular economy slow and 

burdensome for companies, potentially resulting in the European Union inadvertently 

limiting the adoption of circular public procurement.  

 

 

The utilisation rate of construction waste is subject to both national law and EU 

regulations. Important regulatory aspects are End-of-Waste criteria and REACH, which 

determine how the secondary materials are classified and allowed to enter the market.  

In view of this, the European Commission has acknowledged that REACH might be 

inconsistent with recycling practices (Simon, 2012). REACH and End-of-Waste both affect 
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the life-cycle approach in procurement. Therefore, it is crucial to understand these 

regulations so the challenges that affect the integration of circular practices in the 

construction sector can be addressed. These regulatory instruments may create barriers but 

also opportunities for the use of secondary materials. 

 

For instance, previous research identifies hard and soft barriers in the implementation of 

circular procurement in the construction industry. Hard barriers are commonly technical, 

whereas soft barriers are associated with organizational practices (Sajid, Aftab and Ullah, 

2024). This highlights the importance of recognizing patterns which help allocate policy 

measures into the right direction. A case study conducted in China found that, relational 

contracting, protecting interests of both parties and transparency in information sharing, 

were able to promote the circular economy in the construction industry (Bao et al., 2019, p. 

19). Innovative procurement models are making the shift towards the circular economy 

faster. On the other hand, in the context of member states these models might not work as 

effectively due to the regulatory environment.  

 

Moreover, this research analyses a topic that has relatively limited previous research, and it 

provides more understanding of how the European Union’s regulation is reflected in the 

Finnish context. In addition, the conducted study aims to answer how this regulatory 

environment shapes the transition towards circular procurement.  

 

Large companies in the construction industry in Finland such as SRV, Skanska Oy and 

YIT might find it strategically challenging to adapt life-cycle thinking due to unclear 

regulations that affect both public and private procurement processes. 

(Ympäristöministeriö, 2025a) The construction industry faces pressure to adapt and 

integrate circular procurement. Therefore, the problem goes beyond waste management 

and sustainability. My research reflects a broader political and societal debate on how 

member states such as Finland transition towards sustainability and climate neutrality 

while maintaining competitiveness in resource-intensive industries.  
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1.1 Thesis objectives 

 

This study aims to analyse how these regulatory instruments affect the recycling of 

secondary materials in the construction industry’s procurement practices in Finland. This 

study is particularly relevant because the use of secondary materials in the construction 

industry has a significant impact on the goals of the circular economy that Finland and the 

European Union aim to meet.  

 The main research question is formulated as follows:  

 

• How are EU the End-of-Waste criteria and the REACH regulation reflected in 

circular public construction procurement regarding the use of secondary materials 

in Finland? 

 

The main research question is supported by a sub-question that this thesis aims to answer 

as well: 

 

• What barriers and enablers influence the implementation of circular public 

procurement in Finland’s construction sector, particularly in relation to the End-of-

Waste criteria and the REACH regulation? 

 

This research is connected to the theoretical discussion of the circular economy, circular 

procurement, regulatory issues and corporate responsibility.  

 

 

1.2 Limitations 

 

 

The theoretical framework is based on how regulations affect the adaptation of circular 

practices in the construction industry in Finland. Specially, REACH and End-of-Waste 

criteria are under examination because they provide the guidelines and restrictions for the 

use of secondary materials. The framework binds together procurement practices, the 

circular economy and regulation. The material use is given boundary conditions from the 
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EU and the procurement decision works as the central mechanism for implementing them. 

Therefore, this thesis participates in a broader discourse about how these regulations guide 

the circular economy and how circular public procurement takes part in sustainable 

material flows.  

 

The data collection focuses on the years 2022-2024, since in the year 2022 concrete 

attained End-of-Waste criteria (Ympäristöministeriö, 2022). This regulatory update is 

essential because concrete is one of the main materials used in the construction industry. 

Furthermore, the corporate sustainability reporting directive is being gradually 

implemented, which affects the chosen companies from the year 2024 (European 

Commission, 2025c). These enhanced reporting criteria and regulatory changes increase 

the relevance of this period by providing insight into adjusted corporate and procurement 

practices. 

 

Since this thesis focuses on Finland, the findings cannot be directly generalized to other 

member states. However, the findings will serve a reference to a wider context. Moreover, 

regulations other than REACH and End-of-Waste are disregarded. These regulations were 

chosen since they are the key regulatory instruments affecting the use of secondary 

materials in the procurement decisions. Additionally, perspective is limited to procurement 

and material flow consequently the circular economy’s social dimension is out of scope. 

This approach allows more focused analysis on the regulatory framework and its effect on 

the chosen research topic.  

 

 

1.3 The structure of the study 

 

The structure of this thesis is organized around five main chapters: Introduction, 

Theoretical framework, Methodology, Analysis and Findings, Discussion and Conclusion. 

The introduction focuses on providing background information about the topic, introducing 

the research questions, objectives, and limitations of this thesis. Chapter 2 presents the 

theoretical framework of the study, combining previous literature on circular procurement, 

the circular economy, and EU regulation to form the conceptual basis for the analysis. The 
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third chapter is centred on data collection and the research methods that were applied. The 

fourth chapter presents the results of the research. The fifth chapter discusses these 

findings in relation to the research questions. Finally, the last chapter focuses on 

conclusions, including suggestions for future research.   
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2  Literature review  

This chapter reviews the most important concepts that are the foundation for the empirical 

part. Moreover, this chapter focuses on providing information about the key concepts, 

including the circular economy, circular procurement, and regulatory frameworks. These 

concepts are particularly important for the research problem and how EU regulation shapes 

the implementation of circular procurement in the construction sector in Finland. 

Additionally, previous studies are reviewed for formalising a conceptual basis that will guide 

the data analysis and findings.  

2.1  Circular economy in the construction industry 

The circular economy has numerous definitions from different scholars. Kirchherr, Reike 

and Hekkert (2017) have examined 114 definitions for the circular economy in doing so, 

they contributed to the conceptualization and coherence of the concept. Through coding, 

they developed a framework for the circular economy: an economic system that operates at 

the micro level, meso level and macro levels while aiming to recover materials in the 

consumption and distribution processes. The focus is on accomplishing sustainable 

development, consequently contributing to social equity, economic prosperity, and 

environmental quality enabled by innovation in business models and conscious consumers. 

(Kirchherr, Reike and Hekkert, 2017) However, the goals of the circular economy are 

somewhat the same, what hinders understanding is the challenge of translating the goals into 

measurable outcomes.  

 

In Europe, the construction industry uses resources most intensively, consequently 

contributing to negative environmental outcomes. Additionally, the construction sector uses 

approximately 50% of raw materials, therefore creating the need to shift towards secondary 

materials. (Aiello et al., 2023) In view of this, it is evident that the construction sector plays 

an important role in transition to the circular economy. Materials used in the construction 

sector have a high potential for reuse if handled appropriately. Regulations that require strict 

quality and safety standards make the use of secondary materials costly.  
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In a study conducted by Charef, Morel and Rakhshan (2021) six barriers are identified. These 

are categorized politically, organizationally, sociologically, economically, technologically, 

and environmentally. These categories emphasize the complexity of implementing the 

circular economy in the construction sector. Political barriers are related to a lack of 

sufficient policies and standards (Charef, Morel and Rakhshan, 2021). In the Finnish context, 

this general obstacle is reflected in the regulatory environment shaped by the EU. Therefore, 

Finland, together with other Nordic countries, advocates that the European Union should 

facilitate regulation concerning circularity in the construction sector (Ympäristöministeriö, 

2025a). 

 

In addition, the advancement of the circular economy in the construction sector focuses on 

three life-cycle stages: building from a longevity perspective, enabling effective material 

flows, and focusing on using the already existing building stock as effectively as possible. 

(Ympäristöministeriö, 2025a) These may be regarded as strategies to mitigate the barriers 

frequently identified in the existing literature. Mitigating organizational and economic 

barriers is related to embedding life-cycle thinking in the planning stage, in which Finland 

aims to improve resource efficiency.  

 

At the European level policy frameworks guide the transition towards a more efficient 

circular economy. Initiative, the EU’s Circular Economy Action Plan, founded in the year 

2020 is part of the European Green Deal, which aims to ensure that resources stay in the 

economy as long as possible. Additionally, in the year 2026, Circular Economy Act will be 

adopted, which focuses to strengthen the market for recycled materials. (European 

Commission, 2025b). These policies target specifically the construction sector, due to its 

resource intensity.  

 

However, the success of life-cycle thinking depends on how widely it is applied across 

construction projects. In member states such as Finland, construction industry still faces 

institutional barriers related to market acceptance of secondary materials 

(Ympäristöministeriö, 2025a) Altogether, this subsection highlights that while the principles 

and the definition of circular economy are widely recognized, their implementation in the 

construction sector is still complex and slow.  
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2.2  Circular public procurement 

This subsection focuses on the concept of circular public procurement, which is one of the 

main mechanisms for integrating circularity into public procurement practices. Circular 

public procurement can be seen aiming to minimize waste, close material loops and extend 

product longevity through purchasing. Procurement that takes place through circular 

products, characterized by longevity, innovative circular products, novel circular business 

concepts, and a focus on enabling investments in circular ecosystems is considered circular 

procurement. (Alhola et al., 2019) It can be understood as sustainable procurement that 

integrates circularity into procurement practices, aiming to transform waste into a resource, 

and incorporate sustainability criteria throughout the processes (Witjes and Lozano, 2016). 

In view of this, understanding how circular procurement differs from traditional approaches 

provides insight into its transformative potential.  

 

There is a significant difference when comparing traditional and circular procurement. 

Traditional procurement fundamentally fails to support circularity, as it relies on the 

extraction of raw materials instead of capitalising on existing ones (Sajid, Aftab and Ullah, 

2024). While traditional procurement seeks cost efficiency and is guided by the dominant 

linear economic model that emphasises taking, making, and disposing, circular 

procurement can be achieved by shifting the emphasis towards resource efficiency, 

focusing on life-cycle planning, and fostering collaboration among stakeholders 

(Ghisellini, Cialani and Ulgiati, 2016; Witjes and Lozano, 2016). Additionally, 

incorporating criteria that support social and environmental aspects into tenders, can 

improve what circular public procurement aims for (Sönnichsen and Clement, 2020). 

Therefore, the shift from traditional procurement to circular procurement focuses on 

moving towards processes that support the circular economy. In view of this, procurement 

can be seen as the strategic policy tool that supports this transition.  

 

Another key difference is specifically about economic focus. Traditional models aim to 

achieve immediate cost-efficiency, whereas circular procurement considers the whole life-
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cycle cost. Therefore, promoting circular procurement might be achieved by enhancing 

market dialogue and focusing on life-cycle cost and life-cycle approach (Alhola et al., 

2019). This suggests that it might cost more to embed these circular approaches initially 

but later save money due to their longevity.  

 

Compared to sustainable public procurement and green public procurement, circular public 

procurement extends these principles by emphasizing systemic transformation through the 

circular economy principles, rather than creating sustainability merely by purchasing 

greener services and products. Despite the differences, all three concepts aim to address the 

complexity of public procurement instead of being solely based on lowest purchase upfront 

price. (Sönnichsen and Clement, 2020)  

 

Furthermore, financial aspects are the most considered barrier to implementing circular 

public procurement practices (Sönnichsen and Clement, 2020). Nevertheless, according to 

McCrudden (2004) public sector organisations are more likely to implement circular public 

procurement if legislation and policies are in line with these practices. Empirical findings 

show that even though regulations, legislations and public standards are the same, there are 

differences in member states. In the United Kingdom, there is an inclination to request 

better environmental consideration from suppliers whereas in Italy focus is on mandatory 

policies (Sönnichsen and Clement, 2020). This highlights that achieving circularity in 

circular public procurement depends not only on organizational commitment but also on 

coherent and clear policies and regulations across member states and sectors.  

 

 

As earlier mentioned, circular public procurement in different sectors such as in 

construction sector offers significant opportunity to promote long-term sustainability and 

resource efficiency by closing material loops, their integration needs clear policies and 

consistent regulation. In the view of this, regulatory mechanisms are essential for scaling 

circular practices in procurement. The next subsection explores the role of regulation and 

how it shapes the implementation of circular procurement. 
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2.3   End-of-Waste criteria 

In this study, regulation refers to a legal framework, in which member states need to comply 

with legally binding rules, directives, and standards. This regulatory environment is 

established by the European Union and implemented by member states’ national authorities. 

Therefore, this study applies a multi-level governance perspective. National authorities in 

Finland control and guide aspects related to material use, procurement and waste 

management (Ympäristöministeriö, 2025b). Regulations construct the framework that 

determines how to implement circularity in public procurement, since they determine which 

secondary materials can enter the market and when. Hence, the following section examines 

the key EU regulatory instruments that affect these dynamics and how they are reflected in 

the Finnish context.  

 

The European Union has set policy frameworks that will guide member states towards 

sustainability and circularity within the economy. One of the main policies launched in the 

year 2019 is The European Green Deal, which aims to be the first climate-neutral continent 

by the year 2050 (European Commission, 2025d). Within this green deal are other 

frameworks such as the Circular Economy Action Plan, which is one of the cornerstones of 

the European Green Deal. This plan was designed to ensure that waste generation is 

minimized, and resources are kept in the economy for as long as possible. Furthermore, it 

highlights the need for a systematic change in resource-intensive industries. (European 

Commission, 2025b) 

 

The Waste Framework Directive (2008/98/EC) is an instruction for legislation related to 

waste management in the European Union. This directive aims to protect humans, animals 

and the environment from dangerous substances. Its key principles are waste hierarchy and 

End-of-Waste criteria. However, there are inconsistencies among member states due to a 

lack of criteria for different materials.  (European Commission, 2025e) There are two 

regulations that are particularly important, since they shape the secondary material use and 

market access: the REACH regulation and the End-of-Waste criteria. 
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End-of-Waste criteria as a legal concept were introduced in 2008 to assess when waste 

becomes a product. Once the waste meets certain criteria it can obtain End-of-Waste status 

and become a product. These criteria are related to having a market demand, fulfils certain 

technical requirements, being environmentally justifiable, and legitimate. (Johansson, 2023) 

End-of-Waste criteria was developed to assist recycling by making legislation for waste less 

burdensome. Additionally, it aims to ensure the production of high-quality recyclable 

materials while simultaneously addressing health considerations and environmental 

objectives on the market. (Zorpas, 2016) EU-wide criteria have been made for iron, steel and 

aluminium scrap, glass cullet, and copper scrap (Environmental Protection Agency, 2025). 

This transition from waste to a product is essential for the circular economy, particularly in 

resource-intensive industries. However, its implementation remains complex.  

 

End-of-Waste requires all the criteria to be true at the same time, which creates unnecessary 

bottlenecks. Therefore, a paradox called Catch-22 is created, since there must be a demand 

for a material while it is still considered waste, yet this demand cannot exist until the material 

ceases to be waste and becomes a product. Consequently, operators face uncertainty. 

(Johansson, 2023, p. 174)  Uncertainty and risks limit and discourage innovation, which is 

needed for the shift towards the circular economy. In the context of circular procurement, 

the transition towards the use of secondary materials is also slowed down.  

 

Moreover, there are burdens associated with interpretation across member states. The 

absence of EU-wide criteria for all materials results in fragmented national approaches. 

These discrepancies in interpretation can lead to a situation where a material is classified as 

waste in one country but as a product in another.  (Johansson, 2023) Consequently, cross-

border secondary material flow faces significant barriers.  

 

In Finland, End-of-Waste is applied under the supervision of Finnish Environment Institute 

(SYKE) and Ministry of Environment. Beyond the EU-wide criteria, Finland has introduced 

two national End-of-Waste criteria: crushed concrete and mechanically recycled plastic. 

(Ympäristöministeriö, 2020; Ympäristöministeriö, 2025b) This update is particularly 

important, since crushed concrete is a widely used material in the construction industry. 
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Additionally, the update supports public infrastructure projects by enabling broader 

secondary material use in tenders. Finland’s steps to develop national criteria are aligning 

with European Union’s objectives. However, differences in interpretation across member 

states are a problem for companies operating across borders. Yet, obtaining End-of-Waste 

criteria does not guarantee access to market – REACH regulation further defines the use and 

safety of secondary materials.  

 

2.4  REACH regulation 

The REACH Regulation (EC 1907/2006) stands for Registration, Evaluation, Authorisation, 

and Restriction of chemicals. The regulation’s main objective is to protect the environment 

and human health from harmful chemicals and their effects. REACH applies to both 

secondary materials and virgin raw materials. Therefore, REACH is a key regulatory 

instrument influencing the implementation of circularity in procurement practices. 

(European Commission, 2025f). Notably, REACH entered into force before the circular 

economy became European Union’s main strategy.  

 

The REACH regulation continues to apply even after a material has fulfilled the End-of-

Waste criteria and ceased to be classified as waste. (Zorpas, 2016) Waste and chemicals are 

separated by different legislation. Therefore, the lack of coherence between these legislations 

creates gaps in the tracking of hazardous substances. Once a material becomes waste, it is 

no longer traceable under REACH. Additionally, two different regulations cause varying 

standards for chemical safety, which may restrict circular materials from entering the market. 

These challenges have led to uncertainty regarding non-virgin raw materials, since there is 

not enough information. (Alaranta and Turunen, 2021) As a result, operators find it hard to 

assess if secondary materials contain hazardous substances. This is a challenge for circular 

procurement, since public buyers require guarantees of chemical safety.  

 

In Finland, these challenges have been acknowledged. Together with other Nordic countries, 

Finland has advocated for greater coherence and clarity in the EU legislation. 
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(Ympäristöministeriö, 2025a) Finland has made progress by introducing national End-of-

Waste criteria, which aim to support the use of secondary materials. However, regulatory 

complexity remains a challenge across EU member states, including Finland, affecting the 

implementation of circular procurement. Altogether, the Finnish context illustrates how both 

national and EU legislations shape the regulatory environment affecting the implementation 

of circular practices in resource-intensive industries such as construction.  

 

2.5  Theoretical framework 

This section presents the theoretical framework that guides the empirical analysis is 

presented. The framework for this thesis is adapted from the study conducted by Ababio, Lu 

and Ghansah (2023). Their conceptual model outlines circular procurement as a multiphase 

process that can be embedded in construction by linking policy, organisational strategy, 

procurement decisions, and end-of-life material flows. (Ababio, Lu and Ghansah, 2023) This 

thesis adapts this model to the context of European and Finnish regulatory environments, 

particularly examining how regulation shapes the adoption of circular practices in public 

construction procurement. The following section outlines the six components of the 

conceptual framework within the context of this study.  

 

The circular procurement framework developed by Ababio, Lu and Ghansah (2023) 

identifies six components affecting the circularity in procurement. These components are 

interpreted in the Finnish context. Firstly, the policy environment is the foundation of 

circularity in procurement practices, since it defines the legal and regulatory conditions 

under which secondary materials can be used. In Finland, the relevant policies affecting this 

are the End-of-Waste criteria and the REACH regulation. Fragmented regulation creates 

uncertainty for operators. Secondly, circular strategy and design emphasise planning and 

how organisations translate policies into material decisions. It helps to analyse whether 

regulations support or constrain early-stage decisions related to secondary materials. 

Additionally, circular sourcing refers to how procurement criteria are formulated, how 

contracts are selected, and how suppliers are evaluated. This stage is a bottleneck, since 
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circular goals become irrelevant if there is no possibility to include secondary materials in 

tenders without uncertainty.  

 

The circular platforms component refers to information systems and technical tools that 

support circular procurement. This framework component helps to identify the information 

upon which procurement units rely. Insufficient traceability and lack of data and platforms 

make it hard to comply with the REACH regulation. Waste and asset design management 

component emphasises the end-of-life stage, and it helps to identify whether secondary 

materials can be used in public procurement. Collaboration and integration component refers 

to sufficient coordination among authorities, construction firms, recyclers, designers, and 

policy makers. Collaboration can overcome soft barriers.   

 

In conclusion, by applying these components of Ababio, Lu and Ghansah’s circular 

procurement framework to the Finnish context, this study outlines how the regulatory 

environment interacts with the procurement practices across different components. 

Therefore, this subsection provides the conceptual basis for the empirical analysis.  

 

 

Figure 1: Conceptual framework for circular procurement implementation (Ababio, Lu and 

Ghansah, 2023) 
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3  Methodology 

This chapter presents the research methodology applied in this study. It outlines the research 

approach, research design, data collection, and data analysis methods. Finally, reliability and 

ethical considerations are also addressed.  

3.1  Research approach 

This study was conducted using qualitative content analysis. The aim of this study is to 

examine how the End-of-Waste criteria and the REACH regulation are reflected in circular 

public procurement practices in Finland’s construction industry. The qualitative approach 

was chosen because it allowed for an objective and systematic examination of texts and 

documents (Tuomi and Sarajärvi, 2024). This approach is effective for exploring complex 

regulations, as it focuses on understanding underlying mechanisms rather than quantifying 

effects. This study applies a descriptive and primarily deductive approach, guided by the 

theoretical framework presented in Chapter 2. The aim was to identify patterns within the 

data, thereby illustrating how the regulations affect circularity in the construction sector.   

3.2  Research design 

The research is based on secondary data. Content analysis is suitable for analysing textual 

materials such as sustainability reports. It enables systematic interpretation of written text 

and discovery of meanings and relationships between themes related to the research 

questions of this study. The key concepts are REACH, End-of-Waste, secondary materials, 

circular procurement, material traceability and life-cycle approach. 
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3.3  Data collection  

The data were collected from the annual reports of SRV, YIT, and Skanska (Skanska, 2023; 

Skanska, 2024; Skanska, 2025; SRV, 2023; SRV, 2024; SRV, 2025; YIT, 2023; YIT, 2024; 

YIT, 2025). The period was selected from 2022 to 2024, as it allows for the examination of 

developments following the introduction of the End-of-Waste criteria for concrete in 2022 

(Ympäristöministeriö, 2022). The Corporate Sustainability Reporting Directive added 

further relevance, since the chosen companies are obligated to report in accordance with it 

with increased obligations than before (European Commission, 2025g). SRV, YIT, and 

Skanska were selected based on their size, market position, and relevance in public 

procurement projects in Finland.  Therefore, they were suitable for analysing how the End-

of-Waste and the REACH regulation are reflected in their procurement practices, 

particularly in relation to circularity.  

 

The public construction sector in Finland is economically significant, since its estimated 

annual value is nearly 7 billion euros (KEINO-osaamiskeskus, 2025). This scale underlines 

the importance of examining how regulatory frameworks influence circular procurement 

practices in the construction sector.  

 

 

3.4  Data analysis 

The material was analysed using theory-driven qualitative content analysis and three stages 

were followed: reduction, clustering, and abstraction (Tuomi and Sarajärvi, 2024). First, the 

material was reviewed, and the goal was to identify the relevant parts for the analysis. 

Relevant text segments were extracted from the reports based on the theoretical framework 

components: policy environment, circular strategy and design, circular sourcing, circular 

platforms and data systems, waste and asset design management, collaboration, and 

integration. These were transferred to Excel as quotations and turned into codes with 

interpretations.  
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Following the initial review, clustering was conducted as the next step. Relevant texts were 

coded around theoretical components. Codes were unified so that similar expressions across 

different years were grouped consistently. Lastly, in the abstraction phase, five main 

categories were developed: barriers, enablers, circular procurement, End-of-Waste, and 

REACH. Finally, the findings were interpreted; themes were compared with the theoretical 

framework to conclude how EU regulation reflects and shapes circular public procurement 

in Finland.  

 

3.5  Reliability, validity, ethical considerations  

Reliability is ensured by using verifiable sources and official websites. Sustainability 

reporting is subject to the EU laws, and government documents are publicly available and 

validated. This study’s data collection is based on public documents; therefore, there is no 

significant concern regarding ethical risks. The data does not include any personal 

information or sensitive details about specific operators. Good scientific practice is followed 

throughout this thesis, including transparent reporting, objectivity, and accurate citation.   
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4  Analysis and findings 

This chapter presents the findings of the qualitative content analysis, and it is structured 

according to the conceptual framework adapted from Ababio, Lu and Ghansah (2023). The 

analysis followed reduction, clustering, and abstraction stages. After those stages, five main 

categories were formulated. The categories are guided by the theoretical concepts in Chapter 

2, but they evolved based on the empirical material: regulatory barriers, End-of-Waste 

challenges, REACH-related phenomena, circular procurement practices, and enablers 

supporting circularity. The empirical material consists of SRV’s, YIT’s, and Skanska’s 

annual reports, which were coded into recurring themes. An example of the process is 

presented in appendices 1 and 2. 

4.1  Regulatory barriers 

The policy and legislative foundation is the first component of the adapted framework 

(Ababio, Lu and Ghansah, 2023). Yet, the empirical material suggests that the regulatory 

environment in Finland does not fully support the transition to circularity within the 

procurement practices.  The challenges mainly emerge from topics related to End-of-Waste 

implementation, and broader uncertainty related to data limitations and traceability issues 

linked to REACH regulation.  

 

4.1.1  End-of-Waste related barriers 

Within the framework, the policy instrument and legislative support concept forms the 

foundation of circular procurement. For it to function effectively, it must provide direction 

for circular objectives and offer the support required for all remaining components. (Ababio, 

Lu and Ghansah, 2023)  
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However, the collected material shows that the policy environment affecting the Finnish 

construction industry does not yet meet these expectations to form circular procurement. 

SRV reports that industry-scale criteria for reuse eligibility are missing, implying that it is 

difficult to determine when the components can re-enter the market, since the criteria are 

ambiguous (SRV, 2025, p. 108). Correspondingly, in Skanska’s report, a similar note 

connected to reuse highlights that the waste prepared for reuse is not reported accurately, 

since waste managers do not record this category (Skanska, 2025, p. 71). This indicates that 

the policy environment does not support coherent institutional guidance required for uniform 

national data handling.  

 

The End-of-Waste criteria are designed to work as a supportive and guiding legal tool for 

circularity by defining when waste ceases to be waste and becomes a product (Zorpas, 2016). 

The inconsistency of it fails to support the idea of the framework’s policy environment that 

enables circularity in circular procurement. Yet, the criteria have inconsistencies that are 

hard to overcome which does not align with the framework’s expectation of clear policy 

environment. Although concrete has End-of-Waste criteria in Finland companies report 

uncertainty related to recycling and use of secondary materials (SRV, 2025; YIT, 2025; 

Ympäristöministeriö, 2022). This suggests that the policy environment does not provide the 

clarity needed for circular goals, and for organisations to incorporate non-virgin materials 

into procurement decisions.  

4.1.2  Data limitations and traceability challenges 

Additionally, the annual reports reveal institutional uncertainty related to changes in the 

regulatory environment and legislation, which affect innovation and adaptation of circular 

procurement. YIT notes throughout the years 2023-2024 that changes in sustainability 

legislation or the interpretation of regulations pose a risk and may weaken the operating 

conditions and financing opportunities (YIT, 2024; YIT, 2025). This demonstrates how 

regulatory changes can make long-term design difficult and innovations related to circular 

solutions may seem too volatile.  
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Data limitations are amplifying challenges related to compliance and regulatory uncertainty, 

since both REACH regulation and End-of-Waste criteria rely on verifiable information 

regarding quality and material origin (Alaranta and Turunen, 2021; Johansson, 2023). SRV 

reports that there is not enough data available on material traceability and quantities (SRV, 

2025, p. 111). This demonstrates that companies do not have the evidence to fully comply 

with End-of-Waste criteria nor with REACH regulation at the institutional level. Without 

traceable data companies cannot verify the absence of hazardous materials nor meet the 

requirements in the public procurement process which require certain criteria in tenders. As 

a result, secondary materials remain difficult to require in tenders, which reinforces the 

preference for virgin materials.  

 

Moreover, the reports refer to REACH compliance indirectly. SRV notes: 

“They include material inflows from SRV’s own procurement, but not inflows 
or outflows contained in subcontracted contracts” (SRV, 2025, p. 112). 

 

Therefore, verifying chemical substances in secondary materials becomes difficult, 

particularly with old building materials.  Skanska avoids substances listed in its restricted 

list, which is standard chemical safety control (Skanska, 2025, p. 64). However, the reliance 

on well-documented substances indirectly reflects a structural issue, in which virgin 

materials have broader chemical information, whereas comparable data for non-virgin 

materials is not adequate. This asymmetry can depress the inclusion of secondary materials 

in procurement, as companies may find it harder to ensure that all criteria are met, since 

traceability is limited.  

 

Altogether, the adapted framework’s first component does not yet provide the stability 

required to support the remaining components of circular procurement. This shapes the 

conditions in which rest of the components must operate.  
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4.2  Circular procurement practices  

The empirical material shows that the companies have started to incorporate the circular 

procurement framework into their operations. These operations are mainly associated with 

circular strategy and design, circular sourcing, and the development of digital systems. 

4.2.1  Circular strategy and design  

Furthermore, a recurring theme in the reports is related to procurement and design, which 

are used as a strategic tool to influence material choices. SRV reports that design and 

procurement influence material choices and shape the technical solutions adopted (SRV, 

2025). Skanska notes that early contractor involvement in the design phase is important for 

circularity (Skanska, 2024). On the other hand, YIT reports that design costs increase when 

circularity-related requirements are incorporated into early-stage planning. YIT also reports 

on recycling-related pilot, which improves waste-management. (YIT, 2023; YIT, 2025) 

 

Altogether, these findings are supported by the framework’s idea that circularity depends on 

the early-stage design where the material choices are made, which affects the life-cycle 

performance. The findings also highlight the differences between companies’ operations and 

risk emphasis in early-stage decisions. Managing materials so that they would be used 

beyond their first life-cycle is part of important circular economy principles, and the 

companies’ different strategies illustrate how these practices are achieved and 

operationalised.  

 

4.2.2  Circular sourcing and procurement choices 

In the reports, procurement is often mentioned to build more sustainable practices and move 

towards circularity on an operational level. SRV reports that they are considering 

procurement practices from an environmental perspective, which shows that in addition to 

cost and technical criteria environmental impacts are considered, even though they might be 
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more expensive (SRV, 2024). Skanska is shifting towards lower embodied carbon enabled 

through procurement, which illustrates the shift towards circular procurement practices 

(Skanska, 2023). These practices support the framework’s idea that suppliers and materials 

should be chosen according to circularity relevant criteria.  

 

SRV requires that suppliers report about emissions data monthly (SRV, 2025). This creates 

a condition where suppliers are required to offer solutions aligning better with circularity. 

Additionally, this is reflected in the framework’s view that supports not only internal criteria 

but also supply chain collaboration.  

 

Nonetheless, circular sourcing remains limited. As covered in Section 4.1, there are a lot of 

uncertainties related to End-of-Waste criteria, traceability, and material quality making it 

difficult to include secondary materials as a criterion in tenders. Consequently, circular 

sourcing is clear mainly in areas where regulation is not complex and where material 

properties can be verified.  

 

4.2.3  Data systems and practical implementation  

Digital solutions are common tools that the companies use to support circular procurement 

practices.  These tools are vital for recognizing the needed information about materials, 

environmental performance, and waste monitoring. These systems demonstrate the shift 

towards digitalized reporting practices, which directly corresponds to the circular platforms 

component in the framework.  

 

YIT reports that they make observations about the environment using a mobile tool (YIT, 

2024). This demonstrates that part of YIT’s reporting practices has been digitised. 

Additionally, Skanska similarly refers to the use of digital tools that increase transparency 

around emissions. SRV notes that they are collecting waste data from the construction sites, 

which represents another example of structured digital documentation (SRV, 2025).  
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Moreover, these practices demonstrate that the companies are developing their digital tools 

in a way that they support environmental aspects relevant to circular procurement. However, 

these practices cannot yet answer the broader traceability gaps identified earlier.  Data 

systems assist documentation and monitoring, but they do not support the verifiable material 

information needed for End-of-Waste criteria and REACH compliance. As a result, they 

support operational aspects but cannot independently overcome the barriers related to 

circular procurement that depend on secondary materials.  

 

Overall, the findings demonstrate that companies have started to adopt practices of circular 

procurement, particularly in design, sourcing, and digital tools. Yet, the absence of 

comprehensive material information continues to restrict the use of secondary materials. 

However, these data systems have the potential to address traceability issues in the future, 

but their success depends on investments and regulatory clarity.  

 

4.3  Enablers supporting circularity 

The reports identify several factors that favour the implementation of circular procurement. 

These enablers operate mainly by supporting collaboration, reducing uncertainty, and 

improving clarity of information. These aspects are related to the framework’s collaboration 

and integration components. SRV notes that they have participated in the voluntary 

Construction Plastics Green Deal, which demonstrates companies’ voluntary commitment 

to initiatives that support the implementation of greener practices (SRV, 2025). Additionally, 

these kinds of initiatives can function as a learning platform that encourages other companies 

and shared expectations can emerge, even if there is no clear regulatory guidance.  

 

Another enabler is related to regulatory alignment. SRV notes in its report that their goals 

are aligned with Finnish waste legislation and the EU’s circularity frameworks, which 

provide a long-term direction (SRV, 2025). However, this does not remove the ambiguity of 
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practical regulatory requirements, it is important for companies, since they can align their 

internal strategies accordingly and anticipate future developments.  

 

Moreover, in the reports supplier audits and relationships emerge as an enabling element. 

There are growing expectations for suppliers to report about environmental effects, which 

strengthens the whole supply chain. These kinds of collaborative actions work as enablers 

for circular procurement, and data sharing will gradually reduce information gaps regarding 

materials. In addition, the pilot initiatives identified in the empirical material act as important 

enablers. YIT reports on a pilot that generates information on how high-quality recycled 

materials can be secured with better sorting practices (YIT, 2023). In this pilot, training and 

guidance played an important part as well. Therefore, this kind of pilot reduces the 

uncertainty related to the sorting of secondary materials, and strengthens the objectives 

aligned with circular procurement. This aligns with the framework’s emphasis on 

collaboration, learning, and integration across stakeholders.  

 

All factors considered, the identified enablers illustrate that construction companies are 

developing information flows, operational capabilities, and collaborative actions that 

circular procurement requires. Nevertheless, the influence of these practices remains 

gradual, since they serve an important function but do not overcome the traceability and 

regulatory barriers identified earlier. Therefore, circular procurement in the construction 

industry currently uses small-scale initiatives and capacity development rather than the 

large-scale use of secondary materials. These observations provide the foundation for the 

next chapter, which will discuss how organisational practices in the construction sector and 

regulatory frameworks are reflected in circular public procurement.  

 

5  Discussion 

This chapter discusses the findings presented in Chapter 4 focusing on the research 

questions, theoretical framework, and previous literature.  This discussion’s objective is to 
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interpret the results more broadly, and to analyse how the identified themes shape the 

implementation of circular public procurement in the Finnish construction sector. The 

Finnish context provides a unique background for this study, as the country is characterized 

by specific environmental and geographical conditions. Unlike many other EU member 

states, Finland possesses extensive reserves of high-quality virgin raw materials. For 

instance, the industrial use of raw timber remains high and even grew in 2024 

(Luonnonvarakeskus, 2025). Additionally, Finnish granite is a well-known building 

material, providing a steady supply of virgin aggregates (Geologian tutkimuskeskus, 2025). 

Consequently, the transition to circular procurement is driven more by national sustainability 

targets than by material scarcity. Finally, this chapter discusses the implications of these 

findings for both practice and theory.  

 

5.1  Reflection of End-of-Waste and REACH regulation in circular public 

procurement 

The first research question examines how the End-of-Waste criteria and the REACH 

regulation are reflected in circular public procurement within the Finnish construction sector. 

Although the reports mention neither the End-of-Waste nor the REACH regulation, the 

findings demonstrate that the effects of these regulations are visible indirectly through 

challenges related to data availability, chemical safety, material traceability, and reuse 

eligibility.   

 

The results indicate that End-of-Waste is reflected mainly through uncertainty. Construction 

companies refer to incomplete documentation on material flows, missing or unclear reuse 

criteria, and inconsistent reporting on fractions prepared for re-use. These findings suggest 

that End-of-Waste criteria do not always function as a practical regulatory tool to determine 

when waste ceases to be waste and can be used in procurement. Rather, the criteria lead to 

hesitation, as companies lack evidence that is required to demonstrate the compliance.  
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Moreover, the REACH regulation is reflected more indirectly. The companies refer to 

avoiding restricted substances and the challenges they report in material traceability indicate 

that compliance remains a concern. Nevertheless, REACH remains an essential framework 

for protecting human health and the environment. However, the composition of secondary 

materials, particularly those from earlier construction projects, is difficult to verify, since 

often older documentation is not available. This lack of traceability is an issue, since it 

creates uncertainty for procurement units that need verification from suppliers that the 

materials comply. Therefore, virgin materials are easier to favour, since they have verifiable 

documentation which poses a lower risk. Thus, End-of-Waste criteria and REACH 

regulation do not restrict secondary materials by principle, but through the practical 

challenges they pose.  

 

5.2  Barriers and enablers  

The second research question explores the barriers and enablers that influence the 

implementation of circular public procurement, including both operational and regulatory 

aspects. The findings indicate that several operational, technical, and organisational 

challenges hinder the integration of circular practices into construction procurement. 

Companies reported difficulties arising from practical limitations related to recycling 

processes, tracking material flows, variability in the availability of secondary materials. 

Therefore, it is hard to identify circular choices in the design phase where procurement 

decisions are shaped. The findings show that circularity is mainly constrained by the 

practical realities rather than strategic intentions.  

 

Additionally, organisational practices limit the implementation of circular procurement. 

Despite the development of the digital systems the collected information remains uneven 

across projects. Therefore, circular planning is difficult without visibility in documentation. 

As a result, procurers lack reliable project specific data needed to compare circular choices 

with conventional practices. This reinforces a cautious approach in both design and 

procurement decisions.  
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Despite these barriers, companies reported efforts towards circular procurement that can be 

classified as enablers. One company reported early-stage design choices that integrate 

environmental considerations creating an opening for greener material alternatives. 

Voluntary commitments were emerging in initiatives such as Construction Plastic Green 

Deal, demonstrating the commitment to align corporate actions with circularity objectives. 

Supplier reporting requirements are illustrating the importance of information flow across 

the supply chain improving transparency in emissions. Pilot projects are also an important 

insight related to training and operational adjustments, which can support circularity with 

higher expertise. These initiatives help to build organisational capabilities even if they do 

not answer to the structural constraints that hinder the broader use of secondary materials in 

circular procurement.  

 

5.3  Theoretical implications 

The empirical data provides implications for the circular procurement framework adapted 

from Ababio, Lu and Ghansah (2023), since the findings illustrate that the first component, 

policy environment, has more central influence than the framework originally implies. The 

findings suggest that when reuse criteria are unclear, organisations cannot fully 

operationalise the rest of the components of the model. This is supported by the findings that 

show the difficulties companies experience in sourcing decisions, design planning, and data 

availability.  

 

The findings also show that the progress across the framework’s components is differs. In 

the enablers section it was clear that companies have begun incorporating environmental 

considerations into supplier reporting, piloting, and into design. However, these efforts 

require coherent and consistent information about material flows and qualities to be 

successful. This aligns with the previous studies, which identify fragmented organisational 

routines, and insufficient information flows as barriers to implementing circular construction 

practices (Charef, Morel and Rakhshan, 2021).  



 28 

 

In this context, the framework remains useful for understanding the structure of circular 

procurement, but the findings suggests that the components are mutually dependent, and 

their development individually is slower than it would be with a strong policy environment. 

Moreover, this illustrates the need to integrate policy coherence and data quality more 

explicitly into theoretical models of circular procurement, particularly in the construction 

sector where compliance and risk management are central to material choices.   

 

5.4  Practical implications 

The findings show several adjustments that need to be made to policies. End-of-Waste 

criteria need to be clarified and coherence across member states, since it is crucial for 

enabling the practical use of secondary materials in public construction projects. 

Furthermore, better alignment between End-of-Waste criteria and REACH regulation is 

required, so that the substance safety requirements can be met without discouraging the use 

of secondary materials. This highlights the importance of dialogue between policy makers, 

procurers and construction companies when developing guidance.  

 

The results also suggest that data quality about materials and traceability systems needs to 

be improved. Investments into digital tools need to focus on relevant information about 

material origin and presence of hazardous substances. Similarly, pilot projects, audits and 

supplier reporting practices can be made to support and build capabilities around the use of 

secondary materials even when regulatory environment is complex.  

 

In conclusion, this study suggests that circular public procurement in the construction sector 

is unlikely to scale through voluntary commitments or individual circularity projects alone.  

Without regulatory coherence and data availability, circularity is hard to implement beyond 

niche pilot projects and initiatives. In contrast, if these enabling conditions are strengthened, 

the existing efforts in design, sourcing and collaborative actions identified in the empirical 
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material can be used to gradually scale circular public procurement in the Finnish 

construction sector. However, clear regulation appears as a precondition rather than a 

guarantee for circular procurement. Without it, progress is slowed down, but even with it the 

success of circular practices depends on how organisations, supply chains, and markets 

choose to act.  
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6  Conclusions 

This chapter covers how well the study responded to its objectives, outlines its main 

contributions, illustrates the main limitations, and provides suggestion for future research.  

 

6.1  Summary of main findings 

The thesis examined two research questions:   

• How are EU the End-of-Waste criteria and the REACH regulation reflected in 

circular public construction procurement regarding the use of secondary materials in 

Finland? 

Sub-question: 

• What barriers and enablers influence the implementation of circular public 

procurement in Finland’s construction sector, particularly in relation to the End-of-

Waste criteria and the REACH regulation? 

 

Both End-of-Waste and REACH are reflected indirectly rather than through explicit 

mentions. Additionally, End-of-Waste criteria are primarily reflected through ambiguity and 

uncertainty in corporate practices. This study found that companies lack clear industry-scale 

criteria for re-use and have inconsistent reporting on fractions prepared for re-use. This 

creates a practical bottleneck: materials are ready for re-use, but companies lack the 

necessary tools, such as reliable documentation, to implement recycling practices on a large-

scale. REACH appears in the background through general notes on avoiding restricted or 

harmful substances, as well as through traceability issues. Consequently, this study can only 

suggest that REACH regulation contributes to a cautious attitude towards secondary 

materials.  
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Moreover, the second research question’s results indicate that there is a strong link between 

regulatory, informational and organisational aspects. A fragmented regulatory environment 

in which REACH and End-of-Waste contribute to traceability issues create uncertainty about 

how to comply, which makes it difficult to implement circularity in procurement and design 

solutions on a larger scale beyond small initiatives and pilots. Limited data on material flows 

and qualities makes it burdensome to consider and compare secondary materials with virgin 

materials. Nevertheless, the enablers that emerged were mainly related to collaborative 

efforts and capacity-building initiatives. These included environmental consideration in the 

design phase and adapting digital tools for emission monitoring, engaging in voluntary 

commitments and requiring stricter supplier reporting and initiating pilot projects improving 

sorting. These measures build organisational readiness but stay limited by the regulatory and 

data-related conditions.  

 

6.2  Contributions 

This study contributes to a discussion on circular public procurement by applying a circular 

procurement framework to a context where the regulatory environment is central. The 

findings illustrate that the policy environment works as an enabling condition for all other 

components in the circular procurement framework. This adds to the earlier research on 

barriers to circular construction by showing how the regulatory environment and information 

gaps interact with organisational practices.  

 

This study provides suggestions about policy focus for EU policymakers. End-of-Waste 

criteria need to be harmonised and clarified across the EU, and the interaction between End-

of-Waste and REACH must be considered, so that circular procurement can be implemented 

more systematically across the construction sector. At the organisational level companies 

need to invest in data systems that can generate verifiable information about secondary 

materials. Furthermore, this study is connected to a broader EU goal of climate neutrality.  
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6.3  Limitations and future research 

The empirical material consists of annual reports of the chosen three construction companies 

in Finland over a limited time. Therefore, these reports are shaped by the reporting 

requirements of CSRD and companies’ own communication choices, which means they may 

not reveal all internal practices. The focus is on Finland and End-of-Waste criteria for 

materials differ depending on the member state, which means that the findings are not 

directly generalisable to other member states or sectors. Moreover, the qualitative content 

analysis identifies patterns but does not explain the causal effects between regulation and 

behaviour.  

 

Comparative studies across member states could examine how different implementations of 

End-of-Waste criteria and other regulations influence the uptake of circular public 

procurement. Future research on digital tools for traceability and data-sharing initiatives 

could provide insight into how to reduce the information gaps identified in this study. 

Finally, including the social dimension of circular procurement could provide a more 

comprehensive understanding of how circularity in procurement contributes to sustainable 

transitions.  
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Appendix 1. Codebook for the content analysis 
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Appendix 2. Examples of the categorization and coding in the content analysis 

All quotations are taken from the annual reports of SRV, YIT and Skanska for 2022-2024 

(see chapter 3.3) 
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