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ARTICLE INFO ABSTRACT 
Keywords: Climate change and resource depletion are issues accelerating the development of a circular 

economy (CE). The question arises of whether and how real estate companies, through their 
activities, support the development of the circular economy. To answer this, both qualitative 
and quantitative methods were used. Firstly, a review of the literature on the development of 
the circular economy was conducted. Secondly, the ESG reports and strategies of real estate 
and construction companies listed on the stock exchange were analyzed in detail, focusing 
on the development of circular construction, circular policies, goals, and principles against 
the background of the ESRS E5. The study identifies four key disclosure areas: organization, 
stakeholders, construction investments and surroundings, and the construction process. The 
reported circular economy practices are limited and vary in alignment with circular economy 
principles, the ReSOLVE model, and the 10R principles. The growing emphasis on ESG is 
driving the real estate sector to adopt circular economy solutions. Public authorities must 
support this change by creating favorable legal, economic, technological, and social 
conditions, which will lead to improvements in the quantity and diversity of the applied 
circular solutions, as well as the quality and transparency of reporting. 
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1. Introduction 

Global challenges, such as climate change, resource 
depletion, and environmental degradation pose 
significant issues for businesses, authorities, and 
society. Reducing greenhouse gas emissions, adapting 
to climate change, and adopting sustainable resource 
management practices are crucial for the real estate 
sector, which in the European Union (EU) is responsible 
for 38% of CO2 emissions, 50% of resource 
consumption, and 35% of waste (European 
Commission 2024). Transitioning from a linear to a 
circular economy (CE) is a key development direction. 
Public sector strategies are being developed to 
promote CE principles in buildings and construction, 
given their significant raw material consumption and 
high potential for circularity (European Commission, 
2020; Gemeente Amsterdam, 2020). 

Environmental, social, and governance (ESG) criteria 
offer substantial potential for circular and responsible 

actions in business, yielding significant financial, social, 
and environmental benefits (Shaheera Banu & Vimala, 
2024). However, selecting appropriate indicators and 
measuring their impact on the CE remains challenging, 
affecting the consistency and comparability of reports 
(Soyka & Feldman, 2022; United Nations Office for 
Disaster Risk Reduction, 2024).  

The Corporate Sustainability Reporting Directive 
(CSRD) aims to improve and standardize sustainability 
reporting for companies operating in the EU. It is part 
of the European Sustainability Reporting Standards 
(ESRS). The ESRS aims to ensure that companies 
provide consistent, comparable and transparent 
information on their environmental, social and 
governance performance. This information is crucial for 
investors, stakeholders and the general public to 
understand how companies are addressing the 
challenges of sustainable development. The ESRS 
includes the ESRS E5 standard, which focuses on 
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resource use and CE principles to support the EU's 
Circular Economy Action Plan (European Commission, 
2020). 

Understanding how CE practices in real estate 
companies align with circular design strategies 
(Gervasio and Dimova 2018; Mayor of London, 2022), 
the ReSOLVE model, which incorporates circular 
business strategies (Regenerate, Share, Optimie, Loop, 
Virtualie, and Exchange) (Zimmann et al., 2016; Alhola 
et al., 2019), and circular principles 10 R, which 
comprise refuse, rethink, reduce, reuse, repair, 
refurbish, remanufacture, repurpose, recycle, remine, 
and recover (Ocicka et al., 2022), is crucial. Despite this, 
research on these practices disclosed in real estate 
companies’ ESG strategies and reports is lacking. 
Additionally, evaluating how companies implement 
ESRS E5 guidelines, including the quality and quantity 
of information and measuring outcomes, is necessary 
to identify reporting gaps and development needs in 
circular construction. 

The article aims to shed light on the current trends 
in CE reporting within the ESG strategies of companies 
in the real estate sector, including the circular practices 
adopted and the directions for standardizing reporting 
in this sector. The findings contribute to the 
development of circular construction and highlight the 
need for standardized reporting in the sector. Circular 
construction means creating, using and reusing 
buildings, construction elements, products, materials 
and reusing space and infrastructure. The aim is to 
prevent the depletion of natural resources, and reduce 
environmental pollution and negative impacts on 
ecosystems (European Commission 2024). The main 
goal is to identify the current directions of information 
disclosure by real estate and construction companies in 
the area of the CE and to propose a uniform reporting 
framework. To achieve this objective, three research 
questions were formulated: (1) How do real estate and 
construction companies report on the CE in ESG? (2) 
What methods do companies disclose, and how do 
they align with circular principles and strategies? (3) 
What are the directions for CE reporting in the real 
estate sector? 

2. Material and methods  

Financial markets play an increasingly important role in 
promoting responsible investing. Stock exchanges, as 
trading platforms, support responsible investing by 
incorporating ESG criteria into their activities and by 
promoting and educating market participants in this 
regard. The study is based on an analysis of the 

literature on the subject as well as ESG reports and 
strategies. The focus of the study was on companies 
listed on the WIG-real estate and WIG-construction 
indices of the Warsaw Stock Exchange. Both qualitative 
and quantitative methods were applied in the research. 
Between April and May 2024, a study was conducted 
on companies listed on both indices, identifying a total 
of 59 entities. Among them, 20 companies, including 11 
development companies and 9 construction 
companies, had an ESG strategy or report for 2022 and 
2023. The available strategies and reports were 
subjected to a detailed content analysis regarding the 
development of circular construction, policies, goals, 
and circular principles, including compliance with the 
ESRS E5 standard.  

The content analysis process consisted of three 
stages. The first stage involved a thorough analysis of 
the documents to identify content related to the 
companies' approach to resources and the circular 
economy. The second stage involved appropriately 
categorizing the implemented solutions and relating 
them to the existing literature. The third stage allowed 
for a quantitative summary of the solutions. The 
identified circular practices were classified, which 
enabled the identification of four main areas of 
corporate reporting regarding resource use and the 
circular economy (see Tables 1 and 2). These practices 
were related to circular design principles, the 10 Rs 
principles, and the ReSOLVE strategy. The result of the 
study was a list of reporting directions and 
measurement support for the ESRS E5 areas (see Annex 
1). 

3. Results 

3.1. Circular economy reporting by companies in 
the real estate sector 

The study sheds light on the directions of circular 
actions and information disclosure by developers and 
construction companies. The structure, quantity, and 
detail of the information provided vary. The analysis of 
the strategies and reports of the listed companies 
highlighted the terminology related to the CE. It 
revealed that the terminology used varies, ranging from 
“resource use and circular economy” (as per ESRS E5) 
to “waste management,” “sustainable management of 
resources,” and “material use and circular economy.” 
We recommend standardizing the terminology used 
and adopting the terminology proposed in ESRS E5.  

The ESRS E5 standard, specifically in area E5-1 
(Policies related to resource use and circular economy), 
recommends that companies address their policies on 
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resource use and the CE. Real estate companies can 
demonstrate how they are moving away from the use 
of non-renewable primary raw materials and increasing 
the proportion of renewable resources in their acquired 
materials. They may also refer to internal sustainability 
standards, certifications, and Circular Business Models 
(Minunno et al., 2018; Jonker et al., 2022). 

In the analyzed ESG documents, companies commit 
to reducing the impact of buildings and construction 
on climate change, minimizing environmental impact, 
reducing demand for energy and water, improving 
biodiversity, adapting to climate change, and 
advancing the CE. They refer to the 17 Sustainable 
Development Goals. They emphasize the need to limit 
global warming to 1.5°C and the need to achieve 
climate neutrality by 2050. All of the entities set targets 
for reducing greenhouse gas emissions in the short 
term, medium term (2030), or long term (2050). 

The study found that in the adopted CE policies, 
only one real estate company referenced the ReSOLVE 
model and one referred to the Rs principles, i.e. refuse, 
reduce, reuse and recycle. This suggests that those 
policies lack references to fundamental circular 
strategies and principles. Companies exhibit significant 
originality in their policies, referring to internal 
sustainability standards. Thus, measuring E5-1 is 
challenging. To combat this, companies should include 
references to the ReSOLVE model, the 10Rs principles, 
and circular building design principles. 

Disclosure Requirement E5-2 (Actions and resources 
related to resource use and circular economy) requires 
companies to disclose the actions and resources they 
will use now and in the future to achieve their policies 
related to resource use and the CE. In this section, the 
company should address the actions taken in relation 
to the waste hierarchy (Prevention, Reuse, Recycling, 
Recovery, Disposal) (European Union, 2008). According 
to the hierarchy, the most desirable solutions are those 
at the Prevention and Reuse levels, followed by 
Recycling. Approaches based on waste incineration 
with or without energy recovery, as well as landfilling, 
are considered less desirable, falling under Recovery 
and Disposal. 

The analysis of ESG documents allowed us to 
categorize the various circular practices into four areas: 
organization, stakeholders, construction investment, 
and construction process. These areas cover 
certifications and resource savings, stakeholder 
engagement, investments in buildings and 
surroundings, and the construction process (see 
Table 1). 

In Area 1, organizations report their certificates 
which are the ISO 14001 standard. Companies disclose 
practices related to resource consumption in office 
spaces, focusing on reducing energy and water 
consumption and improving waste management. 
Solutions include building management systems, 
upgraded HVAC systems, water-saving fixtures, 
electronic document management, and internal resale 
of furniture and vehicles. 

In Area 2, educational practices related to 
sustainability and the CE for both internal and external 
stakeholders are disclosed. They include employee 
training on waste management and proper waste 
segregation at branches and construction sites. It also 
covers environmental education for tenants during the 
handover of properties, as well as for subcontractors 
and business partners regarding environmental 
management. Practices disclosed include the selection 
of sustainable suppliers and contractors based on their 
waste management approaches (e.g., waste 
segregation on-site, waste minimization, and the reuse 
of unused materials) and ISO 14001 certification. 
Another practice is to choose local materials and 
suppliers to reduce carbon footprints, pollution, and 
noise. 

In Area 3, within the building category, practices 
mainly focus on the design of structures, the materials 
used, and construction technologies. The design phase 
has a decisive impact on the entire lifecycle of a circular 
building (Basbagill et al., 2013). The circular practice 
disclosed in ESG involves the use of materials and 
solutions that allow for safe disassembly, reuse, or 
recycling. Design considerations such as the ease of 
product replacement without altering the building’s 
structure, as well as the flexibility for rearranging and 
replacing building elements, help unlock the circular 
potential of the building throughout its entire lifecycle. 

A circular practice in the building materials category 
involves the use of eco-friendly and low-emission 
materials. These include products with a low carbon 
footprint, minimal environmental impact, and that are 
free of harmful substances. Such materials often have 
an Environmental Product Declaration (EPD), eco-
certifications or come from suppliers with ISO 14001 
certification. They are made from renewable resources, 
are recycled or recyclable, and can be reused. 
Additionally, photocatalytic paint or concrete are other 
examples of materials that help reduce air pollution. 
Using high-quality and durable materials is also a 
practice that extends a building’s lifespan and usability. 

Another disclosed practice is the use of Building 
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Information Modeling (BIM). BIM enables intelligent 
building modeling by creating a ‘digital twin’, allowing 
collaboration and information exchange among all 
project stakeholders throughout the building’s 
lifecycle. It optimizes solutions and resources, increases 
productivity and efficiency, improves communication, 
and enhances the construction process while tracking 
progress and reducing costs and project clashes (Al-
Ashmori et al., 2020). This technology supports building 
design by optimizing material needs and solutions and 
reducing waste. It also helps rationalize planning, 
procurement, and logistics processes for building 
materials during construction. 

At the design stage, circular practices such as the 
collection and reuse of rainwater and greywater are 
also considered. Additionally, the reports emphasize 
the design and implementation of renewable energy 
sources, such as photovoltaic panels, to reduce 
buildings’ energy demand and decrease reliance on 
non-renewable resources in line with CE principles. 

Practices in the category of construction 
technologies include the development of modular and 
prefabricated components and buildings, such as stairs, 
floors, and entire structures. These technologies help 
reduce the demand for natural resources and minimize 
waste generation. 

Practices in the category of spatial planning include 
the revitalization and renovation of buildings, 
supporting the sustainable development of cities and 
urban areas. This practice involves the use of existing 
structures as well as already developed (contaminated, 
low ecological value) lands, which helps reduce the 
demand for primary resources. Additionally, it 
contributes to urban development and the CE while 
improving the quality of life. Other practices include 
undertaking projects in urban areas to limit urban 

sprawl, implementing the 15-minute city strategy, and 
investing in mixed-use developments. 

In Area 4, Category of Construction Sites, companies 
disclose practices related to sustainable waste 
segregation and recycling. On construction sites, 
companies aim to reduce waste generation, properly 
segregate waste, and designate areas for hazardous 
waste storage. A waste management and monitoring 
system is implemented, with waste directed to 
appropriate entities for safe disposal and recycling. 
During demolitions, effective waste management 
practices are employed to maximize recovery and 
recycling. Another practice involves reducing the 
demand for raw materials and optimizing their use to 
minimize waste production, e.g., planning the sequence 
of construction activities and limiting the removal of 
earth from the site. Companies also strive to utilize and 
generate renewable energy on construction sites (for 
buildings and site operations). Other practices include 
recovering and reusing materials and products for their 
original or new functions. For example, excavated soil 
and demolition rubble are used for surface 
stabilization, glass waste is redirected for window 
production, and construction material pallets are 
returned to suppliers. Reusing formwork, sales 
pavilions, and fences on subsequent construction sites 
is also practiced. 

In the category of construction equipment and 
machinery, practices include renting small equipment, 
mobile cranes, scaffolding, containers, fencing, and 
printing services, following the principle of “product as 
a service.” In the transport category, practices focus on 
using low-emission transportation and shortening 
supply chains by selecting local raw materials and 
products.

 
Table 1 

Areas, Categories, and Disclosed Circular Practices in ESG Reporting by WIG Real Estate and Construction Sector Companies 
Area Category Disclosed Circular Practices 

Organization 

Certification • ISO 14001 (5 companies). 

Office Spaces 

• Energy efficiency: Building management systems, modernization or installation of 
HVAC systems (8 companies). 

• Water management: Water-saving systems (4 companies). 
• Waste management: Waste segregation and recycling, paper reduction through 

electronic documentation, internal resale of furniture and vehicles (3 companies). 

Stakeholders Internal/External  
• Education on sustainability and circular economy (employees, subcontractors, 

business partners, tenants) (9 companies). 
• Selection of sustainable suppliers and contractors (8 companies). 
• Use of local materials/suppliers (6 companies). 



 

Journal homepage: 
www.remv-journal.com 

 

 

REAL ESTATE MANAGEMENT AND VALUATION - vol. 33, no. 2, 2025 
 eISSN: 2300-5289 | Received 2024-11-07 | Revised 2025-01-18 | Accepted 2025-03-14 113 

Construction 
Investment and 
surrounding 

Buildings and 
structures 

• Design: Design for disassembly, reuse, or recycling; optimization of environmental 
solutions and resources (2 companies); Building Information Modeling (BIM) (3); 
rainwater or greywater collection and use (5); renewable energy (8 companies). 

• Materials: Eco-friendly or low-emission materials, high-quality (10 companies) and 
durable materials (2 companies) and materials that absorb harmful substances (3 
companies). 

• Technologies: Modular and prefabricated components and buildings. (4 companies). 
• Certified Investments: Multi-criteria certification (e.g., BREEAM, LEED) (6 companies). 

Spatial planning 

• Renovation or revitalization (6 companies). 
• Investments in urban areas to counter urban sprawl (2 companies). 
• 15-minute city strategy (4 companies). 
• Mixed-use spaces (1 companies). 

 
Construction 
Process 

Construction Site 

• Waste segregation and recycling (9 companies) 
• Reduction of material and resource demand (6 companies). 
• Use and generation of renewable energy on-site (2 companies). 
• Recovery and reuse of materials and products (4 companies). 

Equipment and 
Machinery 

• Rental of equipment and machinery (product as a service) (1 companies). 
 

Transport • Use of low-emission transportation (4 companies). 
• Shortening supply chains through local sourcing (6 companies). 

Source: Own study based on ESG analysis of WIG-real estate and WIG-construction index companies. 
 

The ESG analysis reveals that circular practices align 
with the first three principles of the waste hierarchy: 
Prevention, Reuse, and Recycling. The range of 
solutions is diverse, demonstrating high circular 
potential. However, these practices are disclosed 
sporadically, suggesting that they are also 
implemented within real estate companies. Directly 
addressing CO2 emission reductions, 19 entities made 
references, while 11 highlighted connections to the 
circular economy. Only 2 entities referred to the 
ReSOLVE model. 

In the area of organization, companies most often 
include energy savings in their activities (8 companies). 
In the stakeholder area, the most frequently disclosed 
practice is sustainability education (9), followed by the 
selection of sustainable suppliers and contractors for 
waste management (8). In the construction investment 
and surrounding area, the most common practices 
include the use of eco-friendly and low-emission 
materials (10), renewable energy sources (8), 
revitalization or renovation (6) and certification (6). In 
the area of construction process, the most frequently 
indicated are waste segregation and recycling (9), 
reduction of material and resource demand  and 
shortening supply chains (6).  

Area E5-3 (Targets related to resource use and 
circular economy) requires companies to set goals 
related to resource acquisition and waste and material 
generation. Companies should define the level of the 
waste hierarchy each goal addresses and refer to 
ecological thresholds, both mandatory and voluntary, 
that are specific to the entity. Goals should be SMART: 
Specific, Measurable, Achievable, Realistic, and Time-

bound. These goals can be set for the entire 
organization, specific circular processes (e.g., waste 
segregation), or areas of operation (e.g., implementing 
modern technologies). 

ESG documents primarily outline goals related to 
waste segregation levels on construction sites. 
However, there is a lack of targets concerning the use 
of renewable and non-renewable resources, 
implemented solutions, and waste generation. The 
goals do not adhere to the SMART criteria, lacking 
thresholds and indicators for measuring the goals. In 
the absence of mandatory thresholds in legal 
regulations, it is suggested that companies develop 
voluntary thresholds to build a competitive advantage 
in the market. 

Disclosure Requirement E5-4 (Resource inflows) 
recommends disclosing information about the 
resources acquired by real estate entities, including raw 
materials, products, and fixed assets. This includes the 
total mass of materials and products used during the 
reporting period, the mass and percentage of materials 
from renewable sources or that are reused or recycled.  

The study revealed that companies disclose 
resource and material usage in two ways: for all 
completed investments and for specific investments. 
Typically, the reported data includes weight and 
volume. However, this presentation does not indicate 
whether the amount of resources and materials used 
should be reduced. As investments generally increase, 
so does the overall quantity of resources used. 
Therefore, it is recommended that data be presented as 
indicators, such as the amount of materials per square 
meter of building volume, enhancing understanding 
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and comparability. The study also found a lack of 
reference to the disclosed data in relation to set goals 
and mandatory or voluntary thresholds.  

Disclosure Requirement E5-4 (Resource inflows) 
also encompasses the land used for construction 
investments. Companies could use an indicator 
showing the proportion of investment areas that are 
either of low ecological value or previously altered by 
human activity. Additionally, they can present the 
percentage of investments completed on urbanized 
lands, aligning with efforts to limit urban sprawl and 
implement the 15-minute city strategy. 

Area E5-5 recommends disclosing information 
regarding the generation of material resources, 
including waste. In the real estate sector, the product 
will be a building or a group of buildings, which should 
be described through the lens of circular principles, 
such as durability, reusability, reparability, disassembly, 
remanufacturing, refurbishment, recycling, biological 
recirculation, and optimized use. For waste, the 
reporting period should include the total amount of 
waste generated, measured in tons or kilograms, as well 
as the weight of waste and hazardous waste 
categorized by operations for preparation for reuse, 
recycling, or other recovery processes, incineration, 
landfilling, and the total amount and percentage of 
waste not subjected to recycling. This information 
should cover waste generated on construction sites as 
well as within the company’s office premises. 

The analysis revealed that companies present the 
total amount of waste generated, including hazardous 
waste. The data provided are general for all 
investments, with a lack of specific indicators, such as 
the amount of waste generated per cubic meter of 
investment; this makes it difficult to properly assess the 
state of waste management. It may also be challenging 
to determine exactly what happens to the waste once 
it leaves the construction site. Company responsibility 
can be based on waste segregation and choosing a 
specialized firm that directs suitable materials for reuse 
and recycling. This could be facilitated by a trusted 
database of companies specializing in waste collection 
and processing. 

Area E5-6 (Potential financial effects from resource 
use and circular economy-related impacts, risks, and 
opportunities) requires companies to disclose 
quantitative or qualitative information about the 
anticipated financial effects. This includes providing 
details on risks and opportunities related to resource 
use and transitioning to a CE, along with their 
associated impacts over a specified time frame. In the 

analyzed documents, this area is most often 
overlooked. 

The research results are presented in a table, 
outlining reporting directions and measurement 
proposals for ESRS E5 areas (Appendix 1). 

3.2. ESG Circular Practices in the Context of Circular 
Principles and Strategies 

 The disclosed circular practices have been related to 
principles and strategies of circular construction (Table 
2). First, these practices are compared to principles of 
designing circular buildings, including building in 
layers, designing out waste, designing for longevity, 
designing for adaptability or flexibility, designing for 
disassembly, and using systems, elements, or materials 
that can be reused and recycled (Gervasio & Dimova 
2018; Mayor of London 2022). 

The first principle, building in layers, involves 
designing and constructing buildings in a layered 
manner, allowing for greater flexibility and adaptability 
of the building. Easy access to different layers facilitates 
maintenance, saves time, and reduces waste, as it is 
possible to replace or reuse individual layers or building 
components. However, the disclosed ESG practices do 
not indicate any clear incorporation of the building-in-
layers principle during the design phase. 

Another principle, designing out waste, focuses on 
reducing waste from construction to demolition by 
redirecting all generated waste for recycling or 
reintroducing it into the supply chain, thereby 
increasing its functional and economic value. Preferred 
construction solutions include modular and 
prefabricated structures. The analysis revealed the use 
of prefabricated and modular elements, as well as a 
responsible approach to waste management, including 
on-site waste segregation. 

The principle of designing for longevity involves 
using durable materials and components in buildings, 
reducing the need for maintenance, replacement, and 
repairs. This helps to lower costs and minimize the 
consumption of both renewable and non-renewable 
resources. The principle also includes the use of durable 
products to enhance resilience against natural hazards, 
climate change impacts, and anthropogenic threats 
(Gervasio & Dimova, 2018). Referring to the circular 
practices disclosed in ESG reports, it is important to 
highlight the use of durable and high-quality materials 
to extend the building’s lifespan and improve its 
resilience to extreme climatic events. These practices 
align well with the principle of longevity. 
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The principle of designing for adaptability or 
flexibility involves incorporating features into the 
design of a building that ensure long-term usability. 
During the building’s lifespan, external factors may 
necessitate a change in its function. For example, the 
decreased demand for office space due to the COVID-
19 pandemic and the rise of remote work highlights the 
need for buildings to be adaptable. To enhance a 
building’s resilience, its design should allow for easy 
and cost-effective adjustments to accommodate 
changing socio-economic conditions (Gervasio and 
Dimova, 2018; Engel et al., 2017; Gu et al., 2016). The 
study found a lack of practices aligned with this 
principle. 

The principle of designing for disassembly aims to 
maximize the recovery of materials and building 
components. When replacing or demolishing a 
building, the design solutions allow products to be 
reused in other buildings or redirected to recycling. This 
principle encompasses a set of strategies to optimize 

outcomes, such as reducing building complexity, 
developing a deconstruction plan, designing 
detachable connections, using prefabricated and 
modular construction, and designing components with 
standard dimensions (Cruz Rios et al., 2021). The 
disclosed practices include approaches focused on 
selecting materials to maximize their reuse or recycling, 
as well as the development of prefabricated and 
modular buildings. This indicates the application of this 
principle. 

The final principle in this classification, using 
systems, elements, or materials that can be reused and 
recycled, involves deliberately considering the type and 
quality of the solutions and materials used, which 
translates into the potential for reuse or recycling of the 
materials. The materials disclosed in ESG practices are 
eco-friendly and low-emission; some come from 
recycling or have the potential for recovery or recycling, 
such as wood and steel. This indicates that they align 
with the discussed principle. 

 
Table 2 

Disclosed Practices in Relation to Circular Principles and Models 
Disclosed Practices in Relation to Circular Principles and Models 

Circular design principles ReSOLVE  
model 

10 Rs  
Principles 

Building in layers - Regenerate + Refuse (R0) + 
Designing out waste + Share + Rethink(R1) + 
Designing for longevity + Optimize + Reduce (R2) + 
Designing for adaptability or 
flexibility 

- Loop + Reuse (R3) + 

Designing  for disassembly + Virtualize + 
 
 
 

Repair (R4), Refurbish (R5), 
Remanufacture (R6) 

+ 
 

Using systems, elements or 
materials that can be reused 
and recycled 

+ Exchange + 
 
 
 

Repurpose (R7) + 

Recycle (R8) + 
Remine (R9) - 
Recover (R10) - 

Source: Own study based on ESG analysis of WIG-real estate and WIG-construction index companies. 
 

The identified practices were further related to the 
ReSOLVE model (Schulze, 2016; Zimmann et al., 2016; 
Alhola et al., 2019). The Regenerate strategy emphasizes 
using renewable energy and materials, conserving and 
restoring ecosystems, and returning biological 
resources to the biosphere. Practices include using 
renewable energy in the fabrication of building 
materials, eco-friendly construction materials, and 
using renewable energy on construction sites, such as 
green roofs and biodiversity efforts.  

The Share strategy focuses on the sharing economy, 
aiming to maximize resource use and extend the life of 
products through maintenance, repairs, and durable 

design. Disclosed practices include renting equipment 
and machinery, and repeatedly using containers and 
fences, which is in line with the sharing economy 
strategy and Product as a Service. Another practice 
involves creating mixed-use spaces, maximizing 
resource and space utilization. 

The Optimize strategy focuses on enhancing the 
efficiency and performance of products, reducing waste 
in production processes and throughout the supply 
chain, and utilizing advanced technologies such as 
drones, the Internet of Things, and 3D printing (Ocicka 
et al., 2022). Disclosed practices include the use of 
prefabricated elements, modular solutions, planning 
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work sequences to optimize material usage, and 
employing durable, high-quality materials. This also 
encompasses practices based on the use of BIM 
(Building Information Modeling) and BMS (Building 
Management Systems) technologies. 

The Loop strategy focuses on keeping products and 
materials within closed loops through regeneration, 
renovation, and recycling, such as building and product 
renovations and material recycling. It involves 
maintaining the flow of resources and materials within 
technical and biological cycles. Disclosed practices 
include the reuse of humus and construction debris, 
revitalization and renovation projects, selecting 
investment sites with low ecological value, waste 
segregation on construction sites for recycling, and the 
use of recycled materials or materials with high 
potential for recovery and recycling. 

The Virtualize strategy aims to replace physical 
products and services with virtual ones and remote 
delivery. Disclosed practices include the use of BIM 
based on intelligent digital twin models and electronic 
document management.  

The Exchange strategy focuses on replacing 
outdated technologies with new ones, including 
environmentally friendly products and materials. 
Practices include the use of low-emission and eco-
friendly materials such as wood or photocatalytic 
concrete. 

In the next stage of the study, the applied practices 
were related to 10R-principles (Ocicka et al., 2022). The 
principle of refuse is based on rejecting materials and 
products, although when they are necessary, it 
recommends using more environmentally friendly 
options. The principle of rethink is based on increasing 
product usage and the sharing economy strategy. The 
principle of reduce focuses on decreasing resource 
demand and extending their usability over time. The 
principle of reuse involves reusing materials, products, 
and components in good technical condition for the 
same functions. The principles of repair, refurbish, and 
remanufacture can be related to disclosed practices 
regarding the revitalization and renovation of 
buildings. The principle of repurpose offers significant 
potential in the CE, especially in the development of 
industrial symbiosis (Sgambaro et al., 2024). In circular 
construction, cooperation between industries can 
present an opportunity to create new building 
materials (e.g., SCALIT material, www1).  

The ESRS E5 standard refers to the 9Rs principles 
(Refuse, Rethink, Reduce, Reuse, Repair, Refurbish, 
Remanufacture, Repurpose, Recycle). Thus, it does not 

refer to the remine and recover principles, which are the 
least preferred in the CE. The principle of remine 
concerns the use of materials and products after the 
landfill phase, while recover is based on recovering 
energy from waste that is not suitable for recycling 
through incineration. The disclosed practices also do 
not align with the principles of remine and recover, 
which is considered appropriate. However, they do 
align with the other circular principles of the 10Rs. 

In summary, the disclosed circular practices only 
partially align with circular design principles, the 
ReSOLVE model, and the 10Rs principles. Circular 
practices are rarely found in ESG documents for 
companies in the WIG real estate and construction 
indices, likely due to limited adoption. This highlights 
the need for both private and public sectors to develop 
better practices, knowledge, and technologies to 
promote circular construction. Emphasizing economic 
and social benefits, in addition to environmental ones, 
may be key to increasing adoption in the real estate 
market (Wuni, 2022). 

4. Discussion 

Non-financial disclosures related to ESG aspects are 
valuable resources for all stakeholders in the real estate 
sector (Shaheera Banu & Vimala, 2024). ESRS E5 
standardizes reporting on CE practices while also 
requiring companies, including those in the real estate 
sector, to disclose information related to significant 
resource consumption and waste production. However, 
support is needed in designing policies, setting goals, 
implementing actions and solutions, and measuring the 
expected outcomes for real estate market stakeholders. 

It should be noted that the EU introduced the NFRD 
(Non-Financial Reporting Directive, 2014/95/EU) to 
require non-financial reporting from companies with 
more than 500 employees, aiming to improve 
transparency regarding their impact on the 
environment, society, and the economy. However, the 
lack of standardization in reporting led to significant 
flexibility for companies in preparing their reports. In 
response to the weaknesses of the directive, the 
European Union introduced the new CSRD, which 
established mandatory reporting standards (ESRS) and 
expanded its scope to include more companies. 
Starting in 2025, it will apply to large companies 
meeting two of three criteria: employment of more 
than 250 employees, net revenues exceeding 40 million 
EUR, total assets exceeding 20 million EUR. From 2026, 
SMEs listed on stock exchanges will also be covered 
(www2). This means that we are currently at a stage of 
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significant changes in reporting, presenting an 
opportunity for increased corporate engagement in 
implementing circular and sustainable solutions. 
Studies have shown that previous reports prepared by 
companies highlighted the need for standardization 
due to their poor quality. The harmonization of 
reporting requirements not only organizes the 
disclosed information but also stimulates the growth of 
ESG actions taken by companies.  

The analysis of ESG strategies and reports from 
companies listed in the WIG-Real Estate and WIG-
Construction indices revealed a diversity of approaches 
to circular activities and information disclosure. In the 
environmental domain, all studied companies aim to 
reduce greenhouse gas emissions, as confirmed by its 
prominence in ESG reporting (KPM, 2024). The 
development of a CE contributes to the reduction of 
greenhouse gas emissions and the achievement of SDG 
(Sustainable Development Goals) targets (Almusaed et 
al., 2024; Cudečka-Puriņa et al., 2022).   

The reduction of greenhouse gas emissions is 
shaped by EU policies aimed at developing a low-
emission economy across all sectors, including 
construction (European Union, 2024). In real estate 
investments, achieving climate neutrality relies on, 
among other things, reducing energy demand through 
passive building solutions and renewable energy 
sources. These factors simultaneously enhance the 
attractiveness of investments and translate into 
financial benefits for buyers and tenants (Scherz et al., 
2023; Chen et al., 2024). Reducing greenhouse gas 
emissions in terms of targets and thresholds is 
supported by EU policies and Member States’ 
regulations. As a result, systematic and coherent 
guidelines translate into improved quality of disclosed 
information and implemented solutions. Standardized 
and mandatory emissions in reporting ensures 
consistent frameworks for calculating CO2 emissions 
(Protocol, 2011). 

In the CE, there is still a lack of regulations and 
policies to support reporting (Munaro & Tavares, 2023). 
One of the barriers to the development of circular 
construction is precisely the absence of appropriate 
legal regulations (Ghisellini et al., 2018; Campbell-
Johnston et al., 2019). The introduction of clear 
regulations and mandatory thresholds would allow for 
their inclusion in reporting, including the establishment 
of SMART goals. When there are no clear guidelines, 
companies can set voluntary thresholds, which may 
vary. While voluntary thresholds set by real estate 
sector companies can fill the gap in the absence of 

specific mandatory thresholds, they may also 
differentiate companies in terms of sustainable 
practices. This can lead to positive assessments from 
stakeholders, such as investors, rating agencies, and 
consumers (Shaheera Banu & Vimala, 2024). 

The development of the CE should not be viewed 
solely as an ESG obligation for real estate companies. It 
is a natural progression from a linear to a circular 
economy across all industries (Vogiantzi & Tserpes, 
2023). Public sector support is crucial for advancing the 
CE, positively impacting its outcomes and benefits for 
all stakeholders (de Melo et al., 2022; Shah & Rezai, 
2023). Creating appropriate economic conditions 
(costs, incentives for companies, preferential loans), 
technological conditions (technology supply and 
availability), social conditions (ecological awareness, 
attractiveness of circular buildings), and institutional 
conditions is essential (Ghisellini et al., 2018; Campbell-
Johnston et al., 2019). Overcoming barriers and 
enhancing success factors stimulate both the demand 
and supply of circular solutions and buildings. 
Additionally, broad-based education plays a significant 
role in the development of the CE (Kirchherr & Piscicelli, 
2019; Renfors, 2024), as a lack of knowledge and 
awareness of solutions and benefits will limit its 
development.  

Circular practices disclosed in the real estate sector 
are diverse, yet the opportunities and directions for 
their application in buildings and construction are 
significantly greater (Croxford et al., 2018; Nußholz et 
al., 2023; Hamida et al., 2025). Circular construction 
offers high potential in the revitalization and 
renovation of buildings (De Silva et al., 2023; Sáez-de-
Guinoa et al., 2022). Modular and prefabricated 
technologies exhibit innovative potential for circularity 
(Minunno et al., 2018; Machado & Morioka 2021; Zairul, 
2021; Garusinghe et al., 2023).  

A key trend in construction is the development of 
low-emission and eco-friendly materials, including the 
use of Cross Laminated Timber (Ahn et al., 2022; 
Ramakrishna & Jose, 2022). Meanwhile, the 
construction of wooden buildings, including high-rise 
structures, is increasing (Orta Rial et al., 2020; Wiegand 
& Ramage, 2022). Modern technologies, including 3D 
building printing (Fonseca & Matos, 2023), drones 
(Choi et al., 2023), BIM (Charef, 2022), and the Internet 
of Things (Giovanardi et al., 2023) offer significant 
potential for the CE. The development of circular 
construction is also being driven by BREEAM (Building 
Research establishment Environmental Assessment 
Methodology) and LEED (Leadership in Energy and 
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Environmental Design) certification (Wong et al., 2024; 
Eissa & El-adaway, 2024). Finally, the concept of the 15-
minute city, which supports resource savings by 
promoting walking through the strategic location of 
buildings with good access to public transport, 
commerce, services, social infrastructure, and green 
spaces, should also be highlighted (Abdelfattah et al., 
2022). 

In summary, there are numerous strategies that real 
estate companies can use to develop and integrate 
circular solutions into their operations. Nonetheless, it 
remains essential to promote the adoption of circular 
solutions in construction and to support these efforts 
through legal regulations. Implementing and 
accurately measuring the results of these solutions will 
improve information and reporting quality. 

5. Limitations, future research and practice 

The research is not without its limitations. The study 
covered companies from the WIG-real estate and WIG-
construction indices, ultimately focusing on ESG 
information from only 20 entities. However, given the 
limited number of reports and disclosures available, the 
sample size is satisfactory; thus, the analysis of reports 
and strategies allowed us to formulate key conclusions 
and recommendations. The research highlighted the 
needs and limitations of currently disclosed 
information. Thus, future studies should include real 
estate entities required to report in 2025, and 2026. A 
comprehensive analysis of reporting would help define 
detailed guidelines and assess the maturity of CE 
practices within companies. 

Future research should focus on identifying factors 
that could accelerate the development of circular 
construction investments. It would involve a holistic 
examination of best practices in the real estate market 
and consider the success factors for initiating and 
implementing investments. Key factors may include 
critical relationships between stakeholders, developed 
policies, existing financial and legal instruments, as well 
as economic and social aspects. Understanding the 
drivers of previous best practices will help pave the way 
for successful new circular construction investments. 

6. Conclusions 

Reporting in the real estate sector is varied in terms of 
the quantity and quality of information on the circular 
economy. There is a noticeable general and narrow 
approach to disclosing information in ESG reports and 
strategies, with policies, goals, thresholds, actions, 
solutions, and measurements requiring greater detail 
and transparency. Thus, there is a significant need for 

support in reporting, including defining SMART goals 
and mandatory thresholds. 

The research results identified four main areas 
related to disclosed circular practices: Organization, 
Stakeholders, Construction Investment, and 
Construction Process. The number of circular practices 
presented in ESG reports is currently low, most often 
relating to the use of eco-friendly and low-emission 
materials, sustainable stakeholder education, and 
sustainable supply chains. All practices narrowly align 
with circular building design principles, the ReSOLVE 
model, and, to a large extent, the 10Rs principles. 

There is considerable potential for real estate 
companies to implement circular practices, as there is a 
growing demand for more responsible and circular 
approaches. Investors, developers, and construction 
companies, which previously had limited sustainability 
initiatives, now face the challenge and opportunity to 
develop new strategies and directions, ultimately 
enhancing the attractiveness and competitiveness of 
their products and services. 

The development of ESG and non-financial 
reporting according to ESRS E5 serves as a regulatory 
impetus for the development of the CE. This stimulates 
the real estate sector to seek and implement circular 
solutions. The demand driven by companies should 
generally increase the supply of circular solutions. 
However, the responsibility for advancing circular 
buildings cannot solely fall on private entities, 
developers, investors, and construction companies. 
Therefore, it is essential to engage the public sector, 
both governmental and local, to stimulate the 
development of the CE across all industries. This will 
enable better synergy of actions, solutions, and the 
development of industrial symbiosis. As a result, it will 
be possible to develop circular construction, promote 
sustainable urban and regional development, and 
enhance the quality and transparency of reporting and 
responsible actions by companies in the real estate 
market. 
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Appendix 1 

Reporting directions and measurement proposals for ESRS E5 areas. 
Area 
ESRS 
E5 

Real Estate 
Sector   

Reporting Directions in the Real Estate 
Sector   

Examples of Qualitative (Y/N) or Quantitative 
Measurement 

E5-1 Policies related 
to resource use 
and circular 
economy 

• Circular company policy, including 
in relation to employees, suppliers, 
and subcontractors 

• Sustainable procurement policy 
• ReSOLVE model 
• Circular solutions in relation to the 

10 Rs principles 

• Does your company policy include a circular 
approach when selecting suppliers and 
subcontractors? 

• Do you have an internal sustainable procurement 
policy? 
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• Implemented circular business 
models 

• Certificates obtained (ISO 14001, 
ISO 9001) 

• Does your company policy refer to the ReSOLVE 
model/10R principles/circular building design 
principles? 

• Do you have ISO 14001/9001 certification? 
E5-2 Actions and 

resources 
related to 
resource use and 
circular 
economy 

• Stakeholder training on the circular 
economy 

• Revitalization and renovation of city 
and municipal assets 

• Application of the 15-minute city 
strategy and combating urban 
sprawl 

• Development of mixed-use spaces 
• Use of modern technologies (e.g., 

BIM, Internet of Things, BMS, 
drones) 

• Development of sustainable 
transportation (sustainable mobility, 
eco-friendly transportation)  

• Multicriteria certification (BREEAM, 
LEED)  

• Circular building design principles  
• Use of low-emission and eco-

friendly materials, including 
certified, with EPD declarations, 
high quality and durability, from 
recycling or recyclable  

• Development of prefabricated, 
modular, and wooden investments  

• Reference actions to the 10R 
principles (tabular format)  

• Selection of a responsible waste 
management company 

• Do you train employees/suppliers/business 
partners in circular economy practices? 

• Do you support building revitalization/renovation 
processes? 

• Are you developing a 15-minute city strategy? 
• Do you use modern technologies? 
• Are you advancing certified construction? 
• Do you apply circular principles in the design 

phase? 
• Do you use low-emission materials? 
• Do you use prefabricated/modular/wooden 

technologies? 
• Which of the 10Rs solutions do you incorporate 

into investments? 
• Do you responsibly select waste management 

companies? 

E5-3 Targets related 
to resource use 
and circular 
economy 
 
 

• SMART goals related to mandatory 
national and EU thresholds for 
short-term, medium-term (2030), 
and long-term (2050) 

• Goals related to voluntary 
thresholds 

• Goals related to the waste 
management hierarchy 

• Do you have circular economy-related targets? 
Measurement example (Ellen McArthur 
Foundation 2024): No targets/Targets are being 
developed either for a relevant concept (e.g. 
materials circulation) or circular economy 
explicitly/Targets have been developed on the 
organizational level, but are not SMART 
targets/SMART targets have been developed on 
the organizational level/SMART targets have been 
developed on the organizational level and further 
down on a sub-unit/Innovation/Corporate 
strategy/Corporate finance/ Supply chain 
management (incl. procurement)/Production 
(plant or process) management/ Sales and 
marketing/Circular economy/sustainability 
function or equivalent 

• Are targets related to mandatory/voluntary 
thresholds? 

• Are SMART targets related to the waste 
management hierarchy? 

E5-4 
 

Resource inflows • Use of renewable materials (e.g., 
timber, glued laminated timber, 
OSB board, formwork plywood) 

• Use of non-renewable materials 
(e.g., concrete, reinforcement, 
bricks, concrete blocks, silicate 
blocks, ceramic blocks) 

• Area of low ecological value land 
used for investments 

• Share of renewable materials used in construction 
(percentage of total materials) 

• Share of recycled materials used in construction 
(percentage of total materials) 

• Share of materials with EPD declarations 
(percentage of total materials) 

• Share of FSC/PFSC certified wood materials 
(percentage of total wooden materials) 

• Share of reused materials (percentage of total 
materials) 

http://www.remv-journal.com/
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• Share of low ecological value/contaminated land 
used for investment (percentage of total land for 
investment) 

• Share of investment land in urban areas 
(percentage of total investment land) 

• Percentage of purchased land that is previously 
urbanized 

• Consumption of Cross Laminated Timber (m³) 
• Consumption of formwork plywood (m³) 
• Consumption of OSB boards (m³) 
• Consumption of concrete (m³) 
• Consumption of reinforcement (tons) 
• Consumption of silicate blocks (units) 
• Share of energy from renewable sources in 

construction (percentage of total energy) 
• Share of circular water in construction 

(percentage of total water) 
E5-5 Resource 

outflows 
• Number of buildings constructed 

according to circular principles 
• Mass of non-hazardous waste 

generated (e.g., brick rubble, 
insulation materials, mixed 
materials, plastics, packaging, 
wood) 

• Mass of hazardous waste 
generated 

 

• Percentage of investments that incorporate 
circular design principles out of total investments 
by type 

• Percentage of waste sorted on construction sites 
out of total waste 

• Percentage of waste sent for recycling out of 
total waste 

• Percentage of waste sent for reuse 
• Total amount of waste generated (tons) 
• Amount of waste generated by type (tons) 

E5-6 Potential 
financial effects 
from resource 
use and circular 
economy-
related impacts, 
risks, and 
opportunities 

• Expected Financial Effects Related 
to Resource Use and the Circular 
Economy 

• Risks and Opportunities Related to 
Resources and Transitioning to a 
Circular Economy 

 

• Do you have specific financial implications? 
• Do you have specific risks and opportunities?     

Source: Own study based on ESG analysis of WIG-real estate and WIG-construction index 
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