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Abstract

With global population growth and increasing urbanisation, it is important to mon-
itor and mitigate the impacts of land-use change on ecosystems and biodiversity. In
order to foster a culture of accountability among companies, the EU has introduced
the Corporate Sustainability Reporting Directive (CSRD), aimed at expanding the
scope of sustainability reporting to include more companies. The aim is also to en-
hance the comparability, trustworthiness, and inclusion of relevant data in sustain-
ability reporting. There are 13 Reporting standards within CSRD called European
Sustainability Reporting Standards (ESRS), and the focus here is ESRS E4 which
covers biodiversity and ecosystems. The aim of this master's thesis is to investigate
how the construction and building company Derome can measure ecosystem services
and biodiversity, and use the results to report this in line with CSRD.

This master's thesis is done in collaboration with Derome which is a company situ-
ated in the south-west of Sweden. From the �scal year of 2025, Derome is obligated
to report according to CSRD and ESRS E4, which means that Derome need to
develop methodologies for measuring and monitoring their impact on biodiversity
and ecosystems. A literature study and a semi-structured interview study with
employees at Derome were conducted to achieve this. The results of this master's
thesis shows that indicators, for ecosystem services and biodiversity can be identi�ed
using the combined framework, DPSIR-E. This framework, built upon the DPSIR
(Drivers, Pressures, State, Impact, Response) model, incorporates three additional
steps to ensure the development of suitable indicators: one dedicated to the actors
engaged in indicator development, another focused on de�ning the purpose of the
indicators, and a third dedicated to establishing evaluation criteria, resulting in the
additional �-E� to the combined framework. The e�cacy of this combined frame-
work was demonstrated through its application to two of Derome's construction sites,
resulting in the identi�cation of 22 indicators measuring ecosystem services and bio-
diversity at Göinge by and Göingegården, including example values for Göinge by.
Lastly, the importance of sector-speci�c disclosure requirements for the construc-
tion and building sector were identi�ed. Further, common monitoring data points
or indicators is needed to ensure comparable results regarding companies impacts
on ecosystems and biodiversity within the sector.

Keywords: Ecosystem services, biodiversity, CSRD, ESRS E4, ecosystems, DPSIR,
indicators, construction site
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1
Introduction

Anthropogenic impacts on Earth are causing climate change, negative impacts on
ecosystems and a worldwide decline in biodiversity (Neugarten et al., 2024). While
the standard of living has increased for a majority of humans, the cost of converting
habitats for economic advancement and societal development has had a negative
impact on several million people due to climate change. The concept of planetary
boundaries where �rst developed by Rockström et al. in 2009 and include descrip-
tions on the state of di�erent biochemical and biophysical systems and humanity's
interference with these. According to Richardsson et al. (2023), six out of nine
planetary boundaries have been overstepped which may result in irreversible dam-
age on these systems and therefore alter the balance in nature and in ecosystems.
The planetary boundaries and their status in 2023 is illustrated in Figure 1.1.

Figure 1.1: The planetary boundaries and their status in 2023 which shows six out of
the nine boundaries have been exceeded (Richardson et al., 2023). CC BY-NC 4.0

Due to the current development in the world, including an increasing global popu-
lation and urban expansion, securing production and availability of food and energy
whilst ensuring a livelihood are of importance. Therefore, it is important to plan
the development in urban expansion, energy production and agricultural activities
to ensure the essentials of human life, since these sectors a�ect the environment

2



1. Introduction

(Neugarten et al., 2024). Despite the coordinated planning for the future develop-
ment of di�erent sectors to ensure food, energy and livelihoods, development often
does not aim to improve the conservation of ecosystems, ecosystem services (ESs)
and biodiversity. Therefore, there is a con�ict between maintaining nature and pur-
suing current development goals. In the article by Neugarten et al. (2024), the need
for decision-making at a national and sub-national level regarding conservation and
development is highlighted.

Initiatives like the Paris Agreement, the United Nations (UN) Sustainable Devel-
opment Goals (SDGs) and the Kunming-Montreal Global Biodiversity Framework
(GBF) are proof of an increased global recognition of climate change and its con-
nection to biodiversity and sustainable development. However, as can be seen in
Richardson et al. (2023) more e�orts are needed to reverse the negative trend in the
environment. Currently, large companies in the EU are obliged to disclose an annual
sustainability report, including their impact on the environment (EC, 2023b). The
latest sustainability reporting directive from the EU came into force on January
5th , 2023 and is called Corporate Sustainability Reporting Directive (CSRD) (EC,
2023b). The scope of CSRD is expanded from the previous one, both in terms of
the number of companies included but also in the quality, comparability and trans-
parency of the reports (EC, 2023b). Further, one aim of CSRD is to map and report
on the whole value chain of the company along with providing in-depth disclosures
on how sustainability issues impact a company's business and its activities' societal
and environmental e�ects. Since Sweden is a member of the EU, companies op-
erating in Sweden are obligated to report according to CSRD. However, there are
no additional demands of reporting on ESs and biodiversity currently on a national
level in Sweden. There are regulations on what is permitted and not in the Swedish
Environmental Code and the Swedish Planning and Building Act, however these are
not related to sustainability reporting.

Since results of measures in nature often have a high level of complexity, indicators
can be used to provide simple yet accurate information on the current state in na-
ture, e.g. for sustainability reporting. To evaluate ESs and biodiversity, quantitative
indicators can be used to provide information regarding the state of nature (IPBES,
nda). The indicators that are used to illustrate the state in nature must be of high
quality and comprehensive to cover the issue that it is intended for. To ensure the
quality of the indicators among other things, the European Environmental Agency
(EEA) introduced the DPSIR framework (Drivers, Pressures, State changes, Im-
pacts, Responses) to ensure that created indicators are of high quality (EEA, 1999).
The EEA provides independent facts and is a part of the EU. The created indicators
can be used to communicate the impact that a company has on ecosystems, ESs and
biodiversity. Further, it can also be used to for sustainability reporting (EFRAG,
2023).

Derome is a construction and building company located in the south of Sweden
which is to report their activities according to CSRD from the �scal year of 2025
(A. Carlsson, personal communication, 23 February, 2024). Being a company within

3



1. Introduction

the construction and building sector, their activities are a�ecting ESs and biodiver-
sity due to exploitation of land (Hald-Mortensen, 2023). Currently, in the munic-
ipality of Varberg Derome is building a new residential area called Göinge by and
Göingegården.

1.1 Aim

The aim of this master's thesis is to investigate how construction and building
companies can measure ESs and biodiversity regarding land-use, and report this in
line with CSRD, more speci�cally ESRS E4. The company of Derome is the client
of which speci�c indicators will be provided for one of their construction sites.

1.2 Research questions

Three main research questions (RQs) were compiled in order to reach the aim of the
master's thesis:

1. How can ESRS E4 be applied on Derome's operations regarding land-use?
2. How can suitable indicators, regarding ESs and biodiversity, be identi�ed by

the usage of a framework?
(a) For whom is the framework and the indicators designed to be used?
(b) Who are the results of the indicators intended for?
(c) What is the purpose of the indicators?
(d) How can data be collected for the indicators?

3. What are suitable indicators derived from the created framework for measuring
ESs and biodiversity at Derome's construction site, Göinge by and Göingegår-
den?

The four sub-questions to RQ 2 address the meaning of the word �suitable� in
the same RQ, since the de�nition of the word can vary. The four sub-questions
ensure that the created combined framework can develop suitable indicators for the
intended purpose, and the sub-questions are reviewed as criteria. The framework
mentioned in RQ 2 can be applied to Derome, but also companies within the same
sector.

1.3 Delimitations

This master's thesis focuses mainly on three aspects, both related to Derome's op-
erations. Firstly, Derome's aim to measure their impact on ESs and biodiversity to
further report on it, is a delimitation since the focus is on their operations. Another
important delimitation is when developing indicators in RQ 3 it is for Göinge by
and Göingegården only.

4



2
Topic Overview

This chapter presents an overview on ESs and biodiversity, relevant information re-
garding legislation on a national level and reporting demands on an international
level. The company Derome and the geographical area, where the case study is lo-
cated, is presented and the construction and building process in Sweden is described.

2.1 Ecosystem services & biodiversity

In this part, ESs and biodiversity are presented to gain insight of the importance of
these topics. Further, drivers for biodiversity loss and red listed species are described
as well.

2.1.1 Ecosystem services

ESs as a concept was �rst presented during the 1980s, addressing human dependency
on the natural environment (Muradian and Gómez-Baggethun, 2021). Nature and
ecosystems have an important role in sustaining human life and enhancing its qual-
ity, which is covered in the ESs concept (IPBES, 2019). The Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) formed in
2012, functions as an independent intergovernmental organisation with the purpose
to enhance the connection between science and policy within biodiversity and ESs
(IPBES, ndb). Nature provides essential elements for survival such as food, energy,
medicine, a variety of materials and genetic resources. Additionally, nature and
ecosystems actively regulates processes on Earth, contributing to the habitability of
the planet for various living organisms (IPBES, 2019).

An ES is a type of service provided by an ecosystem due to its inherent functionality,
e.g. pollination, nutrient cycling and fruit-and seed dispersal (IPBES, 2016). ESs are
categorised into provisioning, regulating, cultural and supporting services depending
on the type of service provided (MA, 2005). Provisioning ESs are products obtained
from ecosystems e.g. food, fuel and freshwater. Further, bene�ts acquired from
regulations of ecosystem processes are called regulating services and include climate
regulation, disease regulation, water regulation and puri�cation. Cultural services
are non-material bene�ts from the ecosystem e.g. spiritual and religious, aesthetic,
educational and cultural heritage. Lastly, supporting ESs are services provided by
the ecosystem which are necessary for the production of all other ESs for example
soil formation, primary production and nutrient cycling (MA, 2005). See Figure 2.1
for an illustration of the di�erent types of ESs on land (NatureScot, 2023).
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Figure 2.1: Ecosystem services on land divided into the four categories (NatureScot,
2023). CC BY-NC 4.0

The ESs framework presents a particular worldview that has its foundation in mod-
ern Western culture, and the main theme is the society/nature division. A hierarchi-
cal division between nature and humans, where humans are not only separated but
above nature (Muradian and Gómez-Baggethun, 2021). ESs are crucial to humans
because they signi�cantly impact human well-being, however, they do not directly
measure it. Although they are interconnected, ESs and human well-being are dif-
ferent entities. This is why it is essential to include ESs in the developed indicators,
even though they do not directly measure human well-being but rather provide an
estimation of its e�ects (Berghöfer and Schneider, 2015).

Ecosystems and ESs are not the same, but interconnected (IPBES, 2019). ESs are
the direct and indirect contribution from the ecosystems which a�ects human well-
being. They are therefore a way to assess and measure ecosystems by looking at the
services they provide. The maintenance of ESs is important for the economy and
human society, hence concern about ecosystem's protection must be raised (Mura-
dian and Gómez-Baggethun, 2021).

Nature's Contribution to People (NCP) is a new and more inclusive term similar to
ESs. NCP recognises the central role of culture between humans and nature instead
of using economic terms as in ESs framework (Muradian and Gómez-Baggethun,
2021). The di�erence is that NCP includes both positive and negative contributions
that nature has on human well-being (Muradian and Gómez-Baggethun, 2021; Díaz
et al., 2018).
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2.1.2 Biodiversity

One important supporting ESs is biodiversity. Biodiversity, or biological diversity, is
according to Convention on Biological Diversity (CBD) de�ned as �... the variability
among living organisms from all sources including, inter alia, terrestrial, marine and
other aquatic ecosystems and the ecological complexes of which they are part; this
includes diversity within species, between species and of ecosystems.� (CBD, 2006).
Environmental issues cause severe e�ects on the ecosystems on Earth which in turn
may alter the possibility and conditions of future life on Earth, see Figure 1.1,
where biodiversity, or biosphere integrity, is one of the planetary boundaries which
has exceeded its tipping point. This means that the system approaches collapse
which in turn will a�ect the environment and nature negatively (Richardson et al.,
2023). To ensure that the balance in nature is maintained, biodiversity is important
to preserve (EEA, 2020).

2.1.3 Drivers for biodiversity loss

Biodiversity loss is caused by multiple factors pressuring the balance of the ecosys-
tems further towards their tipping point. There are both direct and indirect drivers
which a�ect biodiversity loss, but in di�erent modes of action. The direct drivers
are factors that in themselves are a�ecting biodiversity and the ecosystem (Jau-
reguiberry et al., 2022). Indirect drivers may reinforce the direct drivers, or other
indirect drivers, which in turn cause biodiversity and ecosystem alteration (Lazarova,
2017).

According to IPBES (2017), the direct drivers for biodiversity loss are �land-use
change, climate change, pollution, natural resource use and exploitation, and inva-
sive species�. Land-use change (LUC) and sea-use change are caused by expansion
in agriculture and urban areas and extraction of marine resources (Hald-Mortensen,
2023). With an increasing global population, urbanisation is predicted to expand
accordingly (Grimm et al., 2008). According to IPBES (2017), LUC is �...the major
human in�uence on habitats...�. LUC a�ects biodiversity in a shorter time-span
than climate change. Despite land-use altering biodiversity at a faster velocity, cli-
mate change is and will continue to a�ect biodiversity on a large scale. This argues
for focus being laid on multiple factors rather than solely prioritising the immediate
temporal driver.

Land-use in urban areas a�ects both the local and surrounding environment in
terms of exploitation leading to disturbances in ecosystems. Further, the building
materials used for the construction of the area result in e�ects on the ecosystem
and biodiversity at other locations (Jianguo Wu et al., 2014). There is a positive
correlation between societal and economic improvements and urbanisation, however
the environmental impacts are often negative as land is transformed into urban areas
and there is an increased need of raw materials for construction. �Urban Ecology�
has been introduced to the �eld and is de�ned as �The study of spatio-temporal
patterns, environmental impacts, and sustainability of urbanisation with emphasis
on biodiversity, ecosystem processes, and ecosystem services� (Wu, 2014). Thus, by

7



2. Topic Overview

implementing the concept of urban ecology into the planning, the negative impacts
of construction and living of urban societies on the environment can decrease.

2.1.4 Red listed species

Red listed species are a classi�cation system created with the aim to give indica-
tions of a species status. Further, it is used by governmental bodies, NGOs and
businesses etc. to assist in the assessment of species and if preservation actions are
needed (SLU Artdatabanken, 2020). There are eight classi�cations on the species
in the red list which are (SLU Artdatabanken, 2020):

ˆ Extinct (EX)
ˆ Extinct in the wild (EW)
ˆ Regionally extinct (RE)
ˆ Critically endangered (CR)
ˆ Endangered (EN)
ˆ Vulnerable (VU)
ˆ Near threatened (NT)
ˆ Least concerned (LC) (SLU Artdatabanken, 2020).

Further, there are two categorisations for species that lack data or are yet to be
assessed. Threatened species are a type of classi�cation in the IUCN Red list,
which is divided into three classi�cations: vulnerable species, endangered species
and critically endangered species (IUCN Standards and Petitions Committee, 2024).
See Figure 2.2 for an illustration of the IUCN's red list categories.

Figure 2.2: IUCN's red list with the extinction risk according to nine di�erent categories
(Dublin, nd).
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2.2 International agreements & directives related
to ESs and biodiversity

There are several international agreements and directives, mainly from the UN and
the EU, which have the overall aim of improving the environment. The agreements
and directives presented here are all addressing ESs, ecosystems and biodiversity.

2.2.1 International agreements

The SDGs were rati�ed by the UN and its member states in 2015. It consists of
17 goals including both social, economic and environmental objectives and includes
goals relating to biodiversity (UN, 2015). Goal 14 �Life Below Water� and Goal
15 �Life on Land� are directly related to preservation and protection of ESs and
biodiversity. Further, there is a correlation between preserving ESs and biodiversity
for achieving SGD 2 (Zero Hunger), SDG 6 (Clean Water) and SDG 13 (Climate
Action) (Saleh et al., 2024; UN, 2015).

Another international agreement is the GBF, initially the Post-2020 Global Bio-
diversity Framework. It was drafted in December of 2022 by the UN's Environ-
ment Programme with the main vision and goal �By 2050, biodiversity is valued,
conserved, restored and wisely used, maintaining ecosystem services, sustaining a
healthy planet and delivering bene�ts essential for all people.� (CBD, 2022). Fur-
ther, the purpose with the GBF is to facilitate action, by implementing long-term
goals for 2050, towards halting biodiversity loss by including governments, munici-
palities and regions.

2.2.2 The European Green Deal

The European Green Deal (EGD) was approved in December 2019 by the European
Commission (EC) with the objective to reach climate neutrality within the EU bor-
ders by 2050 (European Council, 2023). It consists of a set of policies to set the EU
on the pathway towards a green transition. The EGD is also a type of an overarch-
ing policy framework to reach the goal of climate neutrality (Dupont et al., 2024).
Further, the EGD includes initiatives which address: climate, environment, energy,
industry, agriculture, transport and sustainable �nance in a cross-sectoral e�ort to-
wards a sustainable future (European Council, 2023). Within the EGD, the aim is
also to decouple resource-use from economic growth by 2050 in key areas (Fetting,
2020). �Preserving and Restoring Ecosystems and Biodiversity� is one of the main
areas in the EGD, see Figure 2.3, which acknowledges ecosystems and biodiversity
as important where LUC, sea-use change, direct exploitation of natural resources,
and the impact of climate change are considered main drivers of biodiversity loss
(Fetting, 2020).
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Figure 2.3: The European Green Deal and its main areas (EC, 2019). CC-BY-4.0

2.2.3 EU Biodiversity Strategy for 2030

To reduce the degradation of the ecosystems and ensure that nature and its ecosys-
tems gets acknowledged in policy making, the EU created the �EU Biodiversity
Strategy for 2030� in 2021. It provides a framework consisting of multiple targets
and actions that the member states need to align with (EC, 2023a). The framework
consists of four pillars which aim to create plans leading to actions for improving
and protecting biodiversity until 2030 and are de�ned as (EC, 2023a);

ˆ Pillar 1 : Protecting nature in the EU
ˆ Pillar 2 : Restoring nature in the EU
ˆ Pillar 3 : Enabling transformative change
ˆ Pillar 4 : A global biodiversity agenda (EC, 2023a).

The EU Biodiversity Strategy for 2030 encourages a wider and stronger protection
of habitats and species than previous legislation (EC, Directorate-General for En-
vironment, 2021). To ensure an increased protection of habitats aligned with the
framework, 30% of land and sea area require protection. A third of the area should
be covered by an even stricter preservation status, corresponding to 10% land and
sea area respectively.

2.2.4 The EU Birds and Habitats directives

To protect and preserve Europe's vulnerable species and habitats there are two di-
rectives from the EU, each addressing one of these categories (EC, 2015). The Birds
Directive was adopted in 1979 and has the objective to protect all wild birds and
their habitats in the EU. The Habitats Directive was adopted in 1992 and expanded
the scope of the Birds Directive to another 1000 rare, threatened, or endemic species
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of wildlife and �ora, commonly known as species of European signi�cance. The two
directives have overall the same aim, to safeguard species and habitats, which is
why they are referred to as one (EC, 2015). The species and habitats which are
protected through the directives are supposed to be restored to a �favourable con-
servation status throughout their natural range within the EU� according to the
European Commission (2015).

2.3 Sustainability reporting: CSRD & ESRS E4

Reporting on the environmental impact that a company has was initiated in the
1980s whilst social impacts and responsibility was reported upon in the 1960s
(United Nations Environment Programme, 2019). To ensure the use of common ter-
minology when reporting on impacts, the Global Reporting Initiative (GRI) among
others was established in 1997, becoming the most widely adopted standards or-
ganisation. GRI includes di�erent standards including universal, sector-speci�c and
topic standards (GRI, nd). However, reporting according to the GRI standards is
voluntary leading to many companies lacking sustainability reports.

2.3.1 CSRD

As a part of the EGD, the EC developed the CSRD from the former directive, the
Non-Financial Reporting Directive (NFRD) estabilsed in 2014 (EC, 2023b). CSRD
is a standardised format for corporate sustainability reporting and it came into
power in January 2023. In addition, CSRD is a consolidated version of the NFRD
since it was no longer adequate to achieve the goals of the European Green Deal
(Odoba²a and Maro²evi¢, 2023). Consequently, this new directive is more thorough
since it ensures reporting that is more comparable, trustworthy and includes relevant
data regarding risks and opportunities across various dimensions of sustainability
(Odoba²a and Maro²evi¢, 2023). It expands the scope of sustainability reporting by
including all large companies that meet the criteria (EC, 2023b):

ˆ Have more than 250 employees
ˆ At least ¿40 million in turnover
ˆ At least ¿20 million in total assets (EC, 2023b).

Further, CSRD also includes Small and Medium-sized Enterprises (SMEs), which
the former directive, NFRD, did not (EC, 2023b). CSRD's application is mandatory
from the �scal year 2024 meaning that the reports will be published in 2025. The
published corporate sustainability reports will be made available to the public with
the intentions that individual businesses will gain a clear insight of their own impact
in all aspects of sustainability (Odoba²a and Maro²evi¢, 2023). The reports will be
advantageous for customers, investors, Non-Governmental Organisations (NGOs),
policy-makers and for the EU and can be used to compare the progress of the com-
pany. When viewing the results from the reports, the development and progress can
be monitored. The goals to be achieved are outlined in the SDGs, the Paris Agree-
ment, the EGD and other delegated acts which aims to transition into a sustainable
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future (Odoba²a and Maro²evi¢, 2023).

According to CSRD, the companies have to report in line with the European Sus-
tainability Reporting Standards (ESRS) and an accountant from a audit �rm needs
to revise it (EC, 2023b). The report has to be third-party assured and the audit
�rms are allowed to apply national assurance standards. Auditors must ful�ll cer-
tain criteria beyond the educational quali�cations mandated by the Audit Directive
2006/43/EC to conduct assurance engagements for sustainability reporting. The
assessment of professional competence is intended to ensure that they have the re-
quired theoretical knowledge and can apply this knowledge (Accountancy Europe,
2023). Further, it is the independent body of the European Financial Reporting
Advisory Group (EFRAG) who developed these standards that were published in
December 2023 (EU, 2023). There are in total 13 ESRS that cover all sustainability
issues and ESRS E4 speci�cally covers ecosystems and biodiversity, see �gure 2.4.

Figure 2.4: The 13 ESRS, where the ESRS E4 addresses biodiversity and ecosystems
and is highlighted in green. Based on and modi�ed from EFRAG & Raad voor de Jaarver-
slaggeving (2022). CC BY-NC 4.0

The ESRS covers �ve di�erent areas of sustainability. The Environmental Standard
cover: climate, pollution, water and marine resources, biodiversity and ecosystems,
resource use and circular economy (EU, 2023). The di�erent environmental stan-
dards are interconnected since nature and environment consist of systems that are
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all dependent on each other. These interactions are between ESRS E4 and; ESRS
E1 (Climate change), ESRS E2 (Pollution), ESRS E3 (Water and marine resources)
and ESRS E5 (Resource use and circular economy) (EFRAG, 2023).

2.3.2 ESRS E4

Reporting on a company's impacts on biodiversity and ecosystems has not been
mandatory prior to the upcoming legislative reporting demand that is CSRD, and
ESRS E4. The Disclosure Requirements states what type of information and data
that the companies should include in their report (EFRAG, 2023). There are in
total three categories within the ESRS E4: Strategy, Impact, risk and opportunity
management and lastly Metrics and targets and a total of eight disclosure require-
ments:

ˆ ESRS E4-1
ˆ ESRS 2 SBM-3
ˆ ESRS 2 IRO-1
ˆ ESRS E4-2
ˆ ESRS E4-3
ˆ ESRS E4-4
ˆ ESRS E4-5
ˆ ESRS E4-6

There are disclosure requirements from ESRS 2 included in the ESRS E4 since it
includes �General, strategy, governance and materiality assessment disclosure re-
quirements� meaning it is more general. The aim of the requirements in ESRS E4 is
to ensure that companies, within their sustainability reporting, provide clear infor-
mation on: their impact on biodiversity and ecosystems and the measures taken by
the company to prevent or mitigate negative impacts, and to safeguard and restore
biodiversity and ecosystems, as well as to manage associated risks and opportunities
(EFRAG, 2023). Further, the company's strategies and ability to adapt its busi-
ness model including notable risks, dependencies, and opportunities linked to the
company's biodiversity and ecosystems, along with how they are managed should
be disclosed in the sustainability reports. The �nancial implications of signi�cant
risks and opportunities stemming from the company's e�ects on, and reliance on,
biodiversity and ecosystems, which may a�ect the company over the short, medium,
and long term should be included (EFRAG, 2023). To summarise, the aim of the
Standard is to comprehend the impacts on biodiversity and ecosystems, both posi-
tive and negative, and the potential contributions to the drivers of biodiversity loss
and ecosystem degradation (EFRAG, 2023). Further, any mitigation or prevention
actions for biodiversity loss and ecosystem degradation is also important to under-
stand. ESRS E4 mentions the importance of addressing possible actions being taken
in relation to the mitigation hierarchy which can be seen in Figure 2.5.
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Figure 2.5: Mitigation hierarchy. Il lustration based on EFRAG (2023) and made by
authors. CC BY-NC 4.0

Further, the corporation should align its strategy with EU-directives, and UN goals
and targets. Both dependencies and opportunities related to ESs and biodiversity
and how these are handled and the �nancial e�ects from the dependencies and im-
pacts are included in the goals of this Standard (EFRAG, 2023). This Standard
mandates organisations to disclose information about their impact on terrestrial,
freshwater, and marine habitats, biodiversity within and between species, ecosys-
tem diversity, and their interactions with indigenous peoples and other a�ected
communities, according to the CBD's de�nition of biodiversity. For an overview of
ESRS E4, see Table 2.1.
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Table 2.1: An overview of the Disclosure requirements in the ESRS E4, and a short
description of what each entails (EFRAG, 2023; Deloitte, 2024).

Category ESRS Disclosure Requirement

Strategy E4-1: Disclose information on how the impacts on biodiver-
sity and ecosystems, dependencies, risks, and opportunities
arise from and the adaptation of its strategy and business
model.
E2 SBM-3: The company is required to provide a compi-
lation of signi�cant operational sites within its operations
and disclose any adverse e�ects on regions having delicate
biological diversity, along with their impacts and interdepen-
dencies. Additionally, it must assess the ecological condition
of these areas and pinpoint those harbouring sensitive bio-
logical diversity.

Impact, risk and oppor-
tunity management

E2 IRO-1: Explanation of procedures for recognising and
evaluating important impacts, hazards, interdependencies,
and potentialities concerning biodiversity and ecosystems.
E4-2: The company's strategies for addressing substantial
impacts, risks, interconnections, and potential bene�ts asso-
ciated with biodiversity and ecosystems.
E4-3: The measures implemented by the company concern-
ing biodiversity and ecosystems, along with the resources
appointed for their execution.

Metrics and targets E4-4: Objectives established by the company for biodiver-
sity and ecosystems.
E4-5: Indicators of the company's signi�cant e�ects on bio-
diversity and ecosystems.
E4-6: Anticipated �nancial outcomes from signi�cant risks
and opportunities linked to biodiversity and ecosystems.

The ESRS E4-1 titled �Transition plan and consideration of biodiversity and
ecosystems in strategy and business model� belongs to the �rst category:Strat-
egy (EFRAG, 2023). The aim is to facilitate the comprehension of the resilience
in the business strategy and the company's strategy should be described in terms
of the resilience of the strategy and business model both in relation to biodiversity
and ecosystems (EFRAG, 2023). In total there are two Disclosure Requirements in
the Strategy category, and the other one is calledESRS E2 SBM-3 : �Material
impacts, risks and opportunities and their interaction with strategy and business
model� (EFRAG, 2023). Identifying the impacts and dependencies to the ecological
status of the areas and negative impacts in relation to land degradation, deserti�-
cation and soil sealing. Lastly, it should be included if the sites a�ect threatened
species (EFRAG, 2023).

The next category calledImpact, risk and opportunity management includes
�rstly the Disclosure Requirement which isESRS E2 IRO-1 called �Description
of processes to identify and assess material biodiversity and ecosystem-related im-
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pacts, risks, dependencies and opportunities� (EFRAG, 2023). A scenario analysis
regarding ecosystems and biodiversity can be included to identify and assess the
risks in di�erent time horizons. The company has to disclose if its sites are located
near a bio-sensitive area, and if its activities negatively a�ect these areas. If there
have been biodiversity mitigation measures implemented according to several Direc-
tives from the EU, this should also be included. Next, the Disclosure requirement
ESRS E4-2 with the title �Policies related to biodiversity and ecosystems� is also
included in the same category (EFRAG, 2023). In general, it states that the policies
implemented by the company concerning biodiversity and ecosystems, along with
the resources designated for their execution should be conveyed. The aim with it
is to understand the extent of the company's e�ort in addressing biodiversity and
ecosystems with regards to policies and action (EFRAG, 2023). �Actions and re-
sources related to biodiversity and ecosystems�,ESRS E4-3 , has the goal for the
company to realise the key actions, both planned and taken, to reach targets and
objectives regarding biodiversity and ecosystems. Furthermore, the aspects of biodi-
versity o�sets in action plans should be disclosed including the aim, �nancing e�ects
and a thorough description of the o�sets (EFRAG, 2023).

The category isMetrics and targets and includes three Disclosure Requirements:
ESRS-E4-4, ESRS E4-5 and ESRS E4-6. Firstly, theESRS-E4-4 with the title
�Targets related to biodiversity and ecosystems� has the purpose of disclosing how
the adopted targets can reinforce the policies related to biodiversity and ecosys-
tems, and highlight the important impacts, dependencies, risks and opportunities.
Further, the company should include information on ecological thresholds and al-
location when creating goals. References to both the GBF and relevant aspects of
the EU Biodiversity Strategy for 2030 have to be disclosed as well.ESRS E4-5 is
de�ned according to EFRAG (2023) as �Impact metrics related to biodiversity and
ecosystems change� with the objective of emphasising the performance of a com-
pany concerning substantial impacts on biodiversity and ecosystems. Data points
related to the identi�ed sites located near or in biodiversity-sensitive locations if the
company directly contributes to the impact drivers of LUC, freshwater-use change
and sea-use change have to be disclosed (EFRAG, 2023). Finally, the Disclosure
RequirementESRS E4-6 , called �Anticipated �nancial e�ects from material biodi-
versity and ecosystem-related risks and opportunities� is an exception since the �rst
year of reporting, the company does not need to disclose this information (EFRAG,
2023).

2.4 Swedish residential development process

In Sweden, several legal documents and assessments guide the process from land
to the development of a residential area. This process involves legislation such
as the Swedish Planning and Building Act (Plan och bygglagen in Swedish) and
the Swedish Environmental Code (Miljöbalken in Swedish), as well as assessments
like the Strategic Environmental Assessment (SEA, Strategisk miljöbedömning in
Swedish), Natural Value Inventory (NVI, Naturvärdesinventering in Swedish), and
Environmental Impact Statement (EIS, Miljökonsekvensbeskrivning in Swedish).
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Furthermore, the process involves various stakeholders, including the municipality,
companies, locals, governmental agencies and consultancies.

2.4.1 Municipal comprehensive planning process

The municipality needs to make a comprehensive plan for the whole municipal area
with the aim to show how the land and water should be used in the long term
(Boverket, 2024). The comprehensive plan should be updated every 10th year to
stay current (M. Johansson, personal communication, 23 February, 2024). The
Swedish Planning and Building Act states what should be included and how the
process to create a comprehensive plan looks like (Boverket, 2023). The Swedish
Planning and Building Act was implemented in May 2011 with the aim to ensure a
sustainable living environment within Sweden including the environmental impacts
of the construction, societal and economic aspect (SFS 2010:900, 2010a).

Further, a SEA is conducted to identify and evaluate the potential environmental
impacts of the comprehensive plan, and is included in this process of creating it ac-
cording to the Swedish Planning and Building Act. It is stated in the The Swedish
Environmental Code on how this assessment should be done. The Swedish Environ-
mental Code, was established in 1999 with the aim to ensure both inter- and intra-
generational equity regarding the environment and human health (Naturvårdsver-
ket, ndb). It covers all of the activities and projects impacts on the environment
and does not distinguish between business-related and private activities. EU di-
rectives regarding sustainability are incorporated into the Swedish Environmental
Code (Naturvårdsverket, ndb; EC, 2015; EC, Directorate-General for Environment,
2021). More details about the Swedish Environmental Code is in Appendix A.3.

2.4.2 Permission process for initiation of construction

Before a company initiates the construction process on a certain area, permission is
needed. To generate more information regarding the land, a detailed comprehensive
plan is created by the municipality from the municipal comprehensive plan (Bover-
ket, 2024). A detailed comprehensive plan is a development plan in a smaller area in
the municipality, and contains more details about the development of the land and
water. This plan has a smaller geographical scope which results in a more detailed
description of cause-and-e�ect chains. This includes doing both a NVI and an EIS
of the area, to assess the status of nature and the e�ects on the environment. The
EIS should include the state of the environment in the area and possible impacts
that the project might have (SFS 1998:808, 6 ch. 11Ÿ). It is the business practi-
tioner who is responsible for conducting an EIS. The consequences and e�ects of a
project should be included in the EIS (Ryegård and Åkerskog, 2020). A NVI is a
report of the quality of the area, regarding biodiversity and natural value, and is
done according to the SIS-standard (Boverket, 2021).

Similar to the comprehensive plan, the detailed comprehensive plan is not legally
binding but should be viewed as material used when constructing the detailed de-
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velopment plan. After these plans are developed and read, the company decides if
they want to invest in buying the land (M. Johansson, personal communication, 23
February, 2024). The purchase of the land is then followed by the company handing
in a planning noti�cation to the municipality which then decides if the company
is permitted to build on the land. If the planning noti�cation is approved by the
Building Committee, a time frame is given which explains when the project can be
initiated. The planning process can take up to two to four years which includes
the process of the municipality, together with the company, to construct a detailed
development plan. The detailed development plan includes processes such as con-
sultation of relevant actors, reviewing and adopting of the plan. The process of
adopting a detailed development plan, enables parties such as the Swedish Trans-
port Administration (Tra�kverket in Swedish), the county administration or private
persons, to appeal. If no appeal is handed in, the detailed development plan comes
into force within approximately four weeks. The company then appeals for building
permits which is followed by selling o� the residential plot, construction of the res-
idential buildings and lastly access is given to the buyers (M. Johansson, personal
communication, 23 February, 2024).

2.4.3 Natural Value Inventory

In most cases, the municipality includes a NVI in the detailed development plan
with the aim to map the status of nature in that area, and provide important infor-
mation about the area. NVI's are often used as a basis for EISs (Boverket, 2021). It
is a report of the quality of the area, regarding biodiversity and natural value, and
is done according to the SIS-standard by consultants who often are ecologists. How-
ever, it is not considered a sustainability report since it is not used by companies or
authorities to assess their impact on nature. The inventory can be done with varying
levels of detail but should entail information on the type of biotope which can act
as a base for mapping and analysing the ESs (Boverket, 2021). The NVIs should
include assessments on the value of nature in the area which ranges from one to four,
where one indicates a high natural value and four some natural value. There are
classi�cations between �ve and seven but these are rarely included in the inventory
due to them being classi�ed as having a low or even negative contribution to biodi-
versity or natural value. The di�erent classi�cations include assessments regarding
conservation species, red listed species and assessments regarding the value of that
area in terms of biodiversity on both regional, national and global level. The highest
natural value (nature valuation class 1) entails that the area has a very signi�cant
importance for biodiversity and the lower the classi�cation, the lower natural value
(Boverket, 2021).

In Sweden, there are seven di�erent types of general Biotope protection areas that
are legally protected which are (Naturvårdsverket, 2023):

ˆ lines of trees
ˆ springs with surrounding wetlands in agricultural areas
ˆ willow banks
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ˆ small watercourses and wetlands in agricultural areas
ˆ stone fences in agricultural areas
ˆ small stands of trees and bushes or rocks in the midst of a �eld (Naturvårdsver-

ket, 2023).

The reason for legally protecting these areas is their speci�c importance for preserv-
ing biodiversity in Sweden. Further, the Biotope protection areas enable Sweden to
reach international and national goals stated by the CBD and the Swedish Parlia-
ment (Naturvårdsverket, 2023). These seven areas are decided upon by the Swedish
government and are valid in all of Sweden. However, the municipalities and county
administrations have the authority to characterise the area with additional biotope
protection areas. In the geographical context of Sweden, these seven protection ar-
eas are important for biodiversity (Naturvårdsverket, 2023). Information regarding
this can be found in the NVI for each area.

2.5 Indicators & frameworks

According to IPBES, indicators can be de�ned as �... a simple, measurable and
quanti�able characteristic or attribute responding in a known and communicable
way to a changing environmental condition, to a changing ecological process or
function, or to a changing element of biodiversity� (IPBES, nda). In connection
to this, frameworks can be used to identify indicators. A conceptual framework
can be de�ned as a way too �simplify thinking, structure work, clarify issues and
provide a common reference point� (Potschin-Young et al., 2018). There are many
connections between indicators and conceptual frameworks which can be utilised for
identifying indicators, and this will be presented here.

2.5.1 Indicators

Since indicators help monitor and mirror the trends occurring in nature in a holistic
manner, they have become valuable for policymakers. However, it is di�cult for
policymakers to grasp the meaning of the indicators since indicators might be com-
plex, many and there exists such a variety of them. The main aim of environmental
indicators are communication, producing information on the current issue they are
monitoring (Gabrielsen and Bosch, 2003). Communication with policymakers re-
quires simplifying the data to make it understandable, indicators can be used. In
other words, environmental indicators are a simpli�cation of a complex reality and
usually focus on individual aspects, one at the time. According to the European
Environmental Agency (EEA) and Gabrielsen and Bosch (2003) there are four pur-
poses of environmental indicators:

ˆ To supply information on environmental problems, in order to enable policy-makers
to evaluate their seriousness;

ˆ To support policy development and priority setting, by identifying key factors that
cause pressure on the environment;
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ˆ To monitor the e�ects and e�ectiveness of policy responses, and
ˆ To raise public awareness on environmental issues. Providing information on driv-

ing forces, impacts and policy responses is a common strategy to strengthen public
support for policy measures (Gabrielsen and Bosch, 2003).

However, when using indicators there is always a risk of missing important aspects of
the issue in question. Since the indicators only demonstrate the parts of the reality it
is supposed to, there is a risk of misleading results (Meadows, 1998). Indicators can
be developed with the help of frameworks, to assess the relations between human
activities and the environment. One example used by the EEA is DPSIR due to its
simplicity and applicability of communicating environmental trends with the help
of indicators (Gabrielsen and Bosch, 2003).

2.5.2 Evaluation of indicators

When creating indicators to assess a situation, it is important that the indicators
are evaluated to make sure they �t. In the framework PICABUE, its last step, the
evaluation step, covers this. PICABUE is a framework to develop indicators that
concerns sustainability and consists of seven steps (Mitchell et al., 1995). The eval-
uation step is where the �nal sustainability indicators are reviewed (Mitchell et al.,
1995). In this particular step there are eight areas to cover:

1. Relevance and scienti�c validity
2. Sensitive to change across groups
3. Sensitive to change over time
4. Consistency of data
5. Comprehensible
6. Appropriate data transformation
7. Measurable data
8. Possible targets or threshold values (Mitchell et al., 1995).

A similar, but more simple evaluation method is presented in Brown et al. (2014)
and are as follows:

ˆ Relevant to the user's needs.
ˆ Understandable � conceptually how the measure relates to the purpose, in its

presentation and in the interpretation of the data.
ˆ Useable - for measuring progress, early warning of problems, understanding

an issue, reporting, awareness raising etc.
ˆ Scienti�cally sound � an accepted theory of the relationship between the in-

dicator and its purpose, with agreement that change in the indicator does
indicate change in the issue of concern and that the data used is reliable and
veri�able.

ˆ Sensitive to relevant change/issues.
ˆ Practical and a�ordable � to ensure its continued use and in this way improve

the rigour of the indicator as longer time series are collected (Brown et al.,
2014).
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The �rst criteria is related to the purpose, the user and the intended audience of
the indicator. The second criteria touches upon that the indicator must be under-
standable for the one who is creating the indicator, to the extent that the person
can put the indicator into context. With context, it is meant that the indicator
can be connected to other environmental issues and explained to show its intercon-
nectedness (Brown et al., 2014). The third criteria includes evaluations regarding
if the indicator can be measured or not and whether data regarding the indicator
is available. The availability of data can vary between di�erent actors, and avail-
ability to data is connected to access to knowledge (Brown et al., 2014). To give
an example, a consultant might be needed for executing this and depending on the
economics for an actor, this can be more or less di�cult. Further, the results of
the measurements must also give information regarding possible changes in nature
to monitor the impacts and its e�ects on nature. Lastly, the fourth criteria entails
the importance of using indicators that are well established to ensure the validity
(Brown et al., 2014). This can be achieved through either using governmental data
and research about the topic or use established literature.

2.5.3 Conceptual frameworks

The creation of a conceptual framework is considered to be the �rst step in ecosys-
tem assessment. Examples of conceptual frameworks within the area of ESs and
biodiversity are DPSIR and ecosystem services cascade (EEA, 1999; Zhang et al.,
2022). DPSIR is used for framing and assessing environmental issues, and is widely
recognised in research. Further, there are frameworks which are methodological, e.g.
PICABUE (Mitchell et al., 1995), which aims at measuring ecological integrity with
a variety of spatial and geographical scales. Depending on the purpose of using a
framework, di�erent frameworks will be a better �t than others.

2.5.4 DPSIR

To measure and assess changes and state in nature and the environment, the Eu-
ropean Environment Agency (EEA) developed the causal DPSIR framework (EEA,
1999). The primary objective of the framework was to o�er its audience, which was
�rst aimed at policymakers, an understanding of environmental impacts. Further,
the framework aims at capturing the issues in a holistic manner including the mul-
tiple feedback loops that an environmental issue constitutes of (Moss et al., 2021).
The DPSIR framework is iterative and the relations between the components is
described in �gure 2.6.
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Figure 2.6: The DPSIR framework. Modi�ed from EEA (1999) and made by the authors.
CC-BY-4.0

Drivers refer to the social, demographic and economic shifts within society which
consequently in�uence changes in lifestyles, overall consumption levels, and pat-
terns of production. Driving forces in this sense are the root causes in society which
bring signi�cant changes to the environment (EEA, 2003). Pressure indicators de-
�ne the change in dispense of emissions, both biological and physical agents, and
the allocation of land resulting from human activities. In other words, the human
activities which can a�ect the environment in this case. Next, the state changes
indicators provide a description of physical, biological and chemical phenomena in
a speci�c area. These descriptions of the states in the area are related to the pres-
sures mentioned, and what these pressures could lead to. These pressure changes
cause e�ects, impacts, on the functions on the environment, including human and
ecosystem health, depletion of manufactured capital, the availability of resources
and biodiversity (EEA, 2003). Impacts in this perspective are the consequences of
the state changes, and what di�erent repercussions it can lead to. One impact can
be linked to several state changes. The responses encompass the actions undertaken
by various societal groups, governmental e�orts with the objective to prevent, com-
pensate, improve or adapt to changes in the environmental state. These actions
could be directives, legislation or investments that are based on the e�ects on the
environment (EEA, 2003).

According to Moss et al. (2021), using the DPSIR framework is suitable for assessing
e�ects on ecosystems and biodiversity decline on both a larger and smaller scale,
both globally and nationally. Since most of the drivers for biodiversity decline and
disturbances on ESs are related to societal and economic factors, it is important to
consider these with the aim of understanding the causes and responses to increase
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the compatibility when using it for assessing ecosystem and biodiversity (IPBES,
2019).

2.6 Introducing Derome, Göinge by & Göingegår-
den

This section introduces Derome and their operations in Varberg known as Göinge
by and Göingegården. It also includes maps, NVIs, and EISs of the area.

2.6.1 Derome

Derome was founded in 1946 in Sweden and is a family-owned company within the
construction and building sector (Derome, 2023b). Derome has the whole value chain
from forest to �nished houses and products. As of 2022, the Derome Group reported
a total turnover of 12.1 billion Swedish crowns and employed 2614 individuals (Alla
Bolag, 2023). Due to its size, Derome is obliged to report in accordance with the
CSRD directive, although compliance will commence from 2025 due to its non-listed
status as of 2024 (A. Carlsson, personal communication, 23 February, 2024).

2.6.2 Göinge by & Göingegården

Göinge by and Göingegården are developing into a residential area, under Derome's
direction, located north of Varberg in the county of Halland, southern Sweden. Var-
berg municipality, located on the coast, is home to approximately 68 000 residents
(Varbergs Kommun, 2023). The project was initiated in 2008, with Göingegården
completed in 2020 and Göinge scheduled for completion in 2025-2026 (Derome, ndb;
Derome, nda). The development consists of approximately 1400 residential housing
and includes properties of apartments (both rentals and ownership), semi-detached
and detached houses. Prior to Derome's operations, the area consisted mainly of
agricultural land and apple orchards. This has been preserved to some extent in the
current residential area where the orchard acts as a social area. For an overview of
the area see Figure 2.7.
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