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Abstract
This master’s thesis was done by request of Volvo Group Real Estate (VGRE) in
Gothenburg, Sweden. The aim of this master’s thesis was to decide upon a frame-
work for biodiversity assessment and to develop an action plan for biodiversity for
VGRE. A literature study in which criteria was found in order to identify a suitable
biodiversity assessment framework was conducted. In addition, a field study, during
which an assessment of VGRE:s approach to biodiversity was made. The field study
took place at the VGRE site in Tuve, Sweden.

The research questions in this master’s thesis gained insight into the data needed
when performing a biodiversity assessment and which framework for biodiversity
assessment that is most suitable for VGRE. They also investigated what the direct
drivers of biodiversity loss that VGRE:s site in Tuve contributes to, how VGRE
can reduce their negative impact on biodiversity at their site in Tuve and what ac-
tions that can be put in place in order to enhance and/or restore biodiversity at the
site. During the master’s thesis it was found that a recurring issue for businesses
and industries is that there are many variables and corresponding complications
when performing biodiversity assessments. The frameworks for biodiversity assess-
ments, developed by various organisations (both governing and independent), are
more complicated than they make light of. There is a certain level of knowledge and
expertise needed to implement and/or supplement the frameworks used for biodi-
versity assessments.

The literature and field study was iterative and the selected framework was Biodi-
versity Net Gain (BNG). In addition, the framework should be able to handle time
and resource constraints that may appear while leaving space for the inclusion of
tools for continuous reassessment and evaluation. Therefore, in addition to BNG
the company will need to adhere to the Mitigation Hierarchy. It was also suggested
that the company will use the State, Pressure and Result (SPR) framework to find
suitable indicators to monitor their efforts in a quantifiable way. The criteria that
the selected framework needed to adhere to was decided upon during both the lit-
erature study and the field study. The action plan was divided into two parts, one
for areas that are to be exploited and one for areas that are already exploited. In
addition, good principles, are included as guidelines for the company to follow.

Keywords: Biodiversity, Biodiversity Assessment, Ecosystem Services, Biodiversity
Net Gain, Mitigation Hierarchy, Sweden, Genetic Diversity, Real Estate, Framework,
Biodiversity Enhancement and Restoration.
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Below is the list of acronyms that have been used throughout this thesis listed in
alphabetical order:

BNG Biodiversity Net Gain
BGP Biodiversity Gain Plan
DEFRA Department for Environment, Food & Rural Affairs
EIA Environmental Impact Assessment
ESs Ecosystem Services
GBF Global Biodiversity Framework
LPA Local Planning Authority
NCP Natures Contribution to People
NVI Nature Value Inventory
OBGP Overall Biodiversity Gain Plan
PBGP Phase Biodiversity Gain Plan
SBTs Science Based Targets
SPR State, Pressure and Response (framework)
SQS Subcommission on Quaternary Stratigraphy
SES Socio-Ecological Systems
STES Socio-Technical-Ecological Systems
STS Socio-Technical Systems
UN United Nations
VGRE Volvo Group Real Estate
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Glossary

Biodiversity 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 (United Na-
tions Environment Programme, 1992).

Biodiversity Assessment A measurement of certain specified ecosystem compo-
nents. (e.g. species richness and their relative abun-
dance) (Winter et al., 2017).

Biodiversity Gain Plan A plan that states how the objective of a 10% increase
in biodiversity will be gained through the development
project. It must contain a certain amount of information
on specific matters to enable the LPA to grant the plan
(DLUHC, 2024).

Biodiversity Net Gain A way of improving or creating biodiversity in an area
by putting demands on development projects to have a
positive impact (DLUHC, 2024)

Biotope The spatial environment of a biotic community. An area
of uniform environmental conditions providing a living
place for a specific assemblage of plants and animals. Is
sometimes used interchangeably with ’habitat’.

Data Simply put, it is information that can be used to analyse
something or make decisions. It can be facts or numbers.

DEFRA Abbeviation for “The Department for Environment,
Food and Rural Affairs” which is one of the ministerial
departments of the Government of the United Kingdom.

Grey Literature This is scientific information that is not formally pub-
lished as articles in scholarly journals.

Habitat The spatial environment of specific species. An area
of uniform environmental conditions providing a living
place for a specific assemblage of plants and animals. Is
sometimes used interchangeably with ’biotope’.
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Nature Value Inventory A survey that should be performed by experts in the
field of ecology, biology and ecosystems. In Sweden it
should be done according to the Swedish standard ftSS
199000:2021 (formerly ftSS 199000:2013).

Terrestrial Ecoregions Defined as areas of land that share a large majority of
dynamics, species and other environmental conditions
(WWF, 2012). Globally there are 867 terrestrial ecore-
gions which can be further grouped toghether into 14
different types of biomes (forest, grassland, taiga etc.).

The Anthropocene A proposed geologic epoch spanning from the year 1952
and forward (Witze, 2024). It was rejected by geologists
on the 6th of March 2024 but is still a valid cultural
concept describing the era of accelerated human impact
on our planet.

The Holocene The current geologic epoch which started 11700 years
ago and spans up until the present day (Fairbridge and
Agenbroad, 2019).

Volvo Group Real Estate A global function within the Volvo Group that focuses
on property management. Group Real Estate is respon-
sible for the entire life cycle of the facilities including
related services and solutions.
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1
Introduction

Biodiversity is in decline, you might have noticed the lack of bugs on the car window
when driving during the summer (Cardoso et al., 2020). The money saved on wiper
fluid might seem like a nice counterweight to the ever-increasing price of produce.
Or you might have noticed, just as Rachel Carson did in 1962, an eerie silence during
a spring morning. Silence, which is usually disturbed by the sound of hungry, newly
hatched baby birds. The contributing factor of the silence may differ from that of
which Carson wrote about in her book Silent Spring, but the silence persists. Bird
control spikes and other forms of hostile architecture does exactly what it’s supposed
to. It works, and the pesticide we spray also works and we are left with silence and
clean windows. It truly is a dream come true, for human wellbeing. If the irony is
unclear, this is not a dream come true, this is not beneficial for human wellbeing,
this is cause for concern. But what is biodiversity, and why should we care if it is
in decline?

The Convention on Biological Diversity (United Nations Environment Programme,
1992), article two defines biodiversity as:
“The variability among living organisms from all sources including, inter alia, ter-
restrial, marine and other aquatic ecosystems and the ecological complexes of which
they are part; this includes diversity within species, between species and of ecosys-
tems”

Biodiversity can be enhanced and reduced. When reduced it is commonly referred
to as biodiversity loss and when humans are to blame it is called anthropogenic
biodiversity loss. This is not to be confused with natural biodiversity loss follow-
ing seasonal changes, wildfires, floods or volcanic eruptions (Rafferty, 2024). The
ecosystems are continuously adapting to these changes due to ecological succession
(Rafferty, 2024; Thompson, 2024). This natural biodiversity loss is temporary and
is actually dependent on the original biodiversity to get through these natural shifts
of habitat composition (Thompson, 2024). However, the anthropogenic biodiversity
loss is severe, long lasting and often viewed as permanent (Rafferty, 2024). This
issue surrounding biodiversity loss is important for businesses and industries to take
into account, and they can do so through biodiversity assessments.

A recurring issue for businesses and industries is that there are many variables
and corresponding complications when performing biodiversity assessments (Lee
and Kim, 2021; Andréasson, 2023). The frameworks for biodiversity assessments,
developed by various organisations (both governing and independent), are more

1



1. Introduction

complicated than they make light of. There is a certain level of knowledge and
expertise needed to implement and/or supplement the frameworks used for biodi-
versity assessments (Andréasson, 2023). This said knowledge and expertise can be
outsourced to consulting firms which then can cause internal and external issues for
the company. These issues can be one or some of the following:
(1) External: A perceived financial loss with a perceived “non-financial gain” when
defending biodiversity enhancing investments to stakeholders and investors (An-
dréasson, 2023).
(2) Internal: The company does not have sufficient knowledge about the product
requested. In those cases problems arise when the work is done and the product is
gone over within the company. If there is a lack of knowledge surrounding the prod-
uct or service ordered, the company can’t double-check that everything has been
done. Nor can one make demands on those who perform the service (Sustainability
Manager, VGRE, personal communication, 2024).

In order to see the value of implementing biodiversity enhancing actions, different
governing bodies can use varying policy instruments to push the sector with its
businesses, industries, companies and investors in the right direction (Lee and Kim,
2021; Andréasson, 2023). Fines for destruction of ecosystems and harm to biodi-
versity is one way to go and subsidies for biodiversity enhancing actions is another.
However, the latter is difficult to measure and monitor in a consistent way since
ecological scales, more often than not, don’t align with the spatial planning scales of
which urban planning resides (i.e., local, regional, national and international) (Sen
and Dhote, 2023). But there is a way suggested and currently used by the UK
government, implementation of the Biodiversity Net Gain (BNG) framework (Baker
et al., 2019; DLUHC, 2024).

The case company of this master’s thesis is Volvo Group Real Estate (VGRE), a
function within Volvo Group that focuses on real estate acquisition, development
and maintenance. It is a global function with 300 employees in 30 nations. VGRE
is currently reliant on external contractors such as architecture firms, environmen-
tal consultant agencies and consults with specific expertise when expanding or de-
veloping, already existing and/or new areas for developmental projects. In order
to be able to make demands to said contractors regarding biodiversity planning,
VGRE needs more knowledge to identify the most vital actions for biodiversity
management. This issue mostly stems from poor structures and lack of established
frameworks for the employees to follow (Sustainability Manager VGRE, personal
communication, 2024). With all this in mind, it is crucial to investigate the bio-
diversity adaptation and mitigation requirements and initiatives currently in place
at the VGRE, and eventual corresponding knowledge gaps that may exist, before
conducting the study. The company also wants to be able to perform biodiversity
enhancing actions in a quantifiable way (Sustainability Manager VGRE, personal
communication, 2024).

2



1. Introduction

1.1 Aim and Objectives
Aim
The overall aim was to develop an action plan for biodiversity management within
VGRE. This was achieved by:

1. Conducting a literature study in which criteria was found in order to identify
a suitable biodiversity assessment framework

2. By doing a field study during which an assessment of VGRE:s approach to
biodiversity was made. The field study took place at the VGRE site in Tuve,
Sweden.

General objective
Suggest a framework for assessing biodiversity for VGRE that fits the criteria de-
cided upon in the literature study. In addition, the framework should be able to
handle time and resource constraints that may appear while leaving space for the
inclusion of tools for continuous reassessment and evaluation.

Specific objectives for VGRE, Tuve site
Investigate how previous and current biodiversity assessments are performed at the
Tuve site in regard to how they map current ecological infrastructure (habitats,
flora, fauna etc).
Investigate if the assessments cover how the current land use and land use change
impact the biodiversity in the company owned land and in the adjacent environment.
Assess and evaluate the current data gathering process at the site and identify key
data that is, or can be, vital for continuous long-term assessment of biodiversity.

1.2 Research Questions
1. What data is needed in order to perform a biodiversity assessment?
2. What biodiversity framework is suitable for VGRE to use when performing

a biodiversity assessment and how can it be specified in order to meet the
company’s demand?

3. What are the most prominent direct drivers of biodiversity loss that VGRE:s
site in Tuve contributes to?
(a) How can VGRE reduce their negative impact on biodiversity at their site

in Tuve and what are the actions needed to be put in place in order to
enhance and/or restore biodiversity?

1.3 Delimitations
The scope of the study was delimited to VGRE:s site in Tuve, Sweden and the direct
drivers of biodiversity loss that they contribute to. The time frame of this project
was delimited from the time when Volvo started their exploitation in the area of the
site and goes on indefinitely. During the literature study, delimitations was made
regarding the criteria for the selection of framework. The field study was made at

3



1. Introduction

the VGRE site in Tuve. However, the overall goal of the study was to generate a
generic action-plan for VGRE to use at varying geographical sites and therefore the
geographic delimitation’s vary throughout.

1.4 Limitations
Field study The study was only related to the outdoors environment and docu-
ments (grey literature) relating to the the outdoors and no assessment of the indoor
environment or documents relating to it was made.

Literature study The goal of the study was to find a framework for biodiversity
assessment which fits a set of criteria which was also decided upon during the liter-
ature study. With that in mind other ways to go about was left out of the selection
process. The study was limited by language (English and Swedish).

4



2
State of the Art

This chapter gives insight into the current knowledge surrounding selected topics
which are deemed of interest to this master’s thesis. Some parts is to be further
discussed upon in Chapter 4 “Results and Discussion” while other parts are for
background purposes.

2.1 Socio-Technical-Ecological Systems
In the field of systems thinking there is a rise of using the term Socio-Technical-
Ecological Systems (STES) (Ahlborg et al., 2019; Tan et al., 2020). This stems
from a choice being made to take the formerly separate terms Socio-Technical Sys-
tems (STS) and Socio-Ecological Systems (SES) and viewing them as one. When
the technical curriculum, the social sciences and the field of ecology is viewed as
entirely separate entities it contributes to many issues within our societal system.
If we look back a few years, we can lift the following quote from Andrew Revkin,
written in The New York Times 1992:

“Two billion years ago, cyanobacteria oxygenated the atmosphere and powerfully
disrupted life on Earth, but they didn’t know it. We’re the first species that’s be-
come a planet-scale influence and is aware of that reality. That’s what distinguishes
us.”

The quote is as relevant today as it was in 1992 and we, as a species, might have
to get used to being responsible for the creation of, and the living standards of “the
Anthropocene”. This concept is the most common suggestion to use when referring
to the geological epoch in which humans have impacted and altered earth system
processes (Ahlborg et al., 2019). However, in a press statement on the 6th of March
2024 the Subcommission on Quaternary Stratigraphy (SQS) voted against the con-
cept being used. After the vote was cast and the result was revealed, two members
of the SQS are trying to challenge the vote one more time. But, the decision is sup-
posed to be viewed as “final” and put an end to the 15 year debate (Witze, 2024).

The funny thing about any decision made by a small number of persons such as a
commission, is that the vote does not really matter for human culture. In this context
it is impossible to erase the cultural impact that the concept of “the Anthropocene”
has had on society (Witze, 2024). It has been used for numerous years and all
literature mentioning it cannot be altered or redacted from history. This is the main
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2. State of the Art

reason for the concept being used in this master’s thesis, it may not be recognised
as a geologic epoch but the overall definition still holds meaning in society.

2.2 Ecosystem Services and Nature’s Contribu-
tion to People

Recently researchers have shifted the view of society from STS and SES to STES, as
earlier descibed (Tan et al., 2020; Ahlborg et al., 2019). To fit the new view of soci-
ety and be inclusive of the benefits humans reap from nature, other than those we
can put economic value on a new trans-disciplinary tool was developed (Hill et al.,
2021; Ellis et al., 2019). The concept we know as “Ecosystem Services” (ESs) is
now being referred to as “Nature’s Contribution to People” (NCP) in multiple more
recent publications, but the concepts are not directly interchangeable (Kadykalo
et al., 2019). You might wonder why, rightfully so, because both concepts ulti-
mately work as tools when valuation of nature is on the table. Well, the names
of the tools give an indication on how they differ. The ESs concept is based on
an anthropocentric view where the ecosystems surrounding humans provide society
with services. The reaping of benefits are one sided, favouring society. The second
tool, NCP, is also one sided as in who reaps the benefits and it also favours society.
However, the wording makes a difference. While skipping over the etymology of
the words “services” and “contribution”, the difference should still be clear. It is
basically the same as “having an expectation of something being provided” versus
“having something, which is deemed as vital, being given with no charge”. The latter
is more likely to invoke a feeling of gratefulness while the former makes for quite a
spoiled and entitled outlook on life. The words used are important, the words used
have value and how we use words are likely to change even more in the future, all
to correct past mistakes. Even though Díaz et al. (2015), in the IPBES concep-
tual framework, started introducing the term NCP, the human absolute dependance
on natural capital is not a revolutionary discovery (Díaz et al., 2015; Diaz et al.,
2018; Hill et al., 2021; Tan et al., 2020; Jax et al., 2013). However, the “how to”
regarding economic valuation of biodiversity and biodiversity management can be. . .

The concepts of ESs and NCP are not interchangeable in the means of that they
don’t refer to the exact same things (Kadykalo et al., 2019). This is vital to take
into consideration when reading literature and collecting data, as it may otherwise
become confusing. The NCP concept is in no need for the concept of ESs to be
replaced. It rather permits that ESs can be used as a tool when there is a need
for descriptions to be made regarding the human-nature interactions (Hill et al.,
2021). While the ESs concept uses four groups when describing the human-nature
interactions known as “provisioning, regulating, cultural and supporting” the NCP
concept uses three: “material, non-material and regulating”. In this paper the ESs
have been fitted into NCP categories to adhere to the evolving language. This is
visualised in Figure 2.1.
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Figure 2.1: How the groups in ESs fits within the groups of NCP. Adapted image
from (Diaz et al., 2018).

These two groups differs in a few ways, for instance; using the NCP groups does not
confine the entities of nature which provides the contributions to the ecosystem level.
The NCP approach also emphasises that human culture penetrates all interactions
with nature and is therefore included in all three groups instead of having a stand-
alone group as in ESs. Nevertheless, the ESs categories can in most instances fit
rather well into the 18-NCP classification and reporting system (Hill et al., 2021).
The 18-NCP classifications and three groups in which the human-nature interactions
are described according to NCP is seen in Figure 2.2.
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Figure 2.2: The 18-NCP classifications and how they fit into the three NCP groups.
Adapted image from (Diaz et al., 2018).

2.3 Ecosystem services and ethics
It is impossible to discuss the concept of ESs without taking values and ethics into
account (Jax et al., 2013). This is due to the fact that ESs refers to human needs
and puts the interest of humans first and foremost.

When a human being believes that the only thing possessing intrinsic value in life is
human beings that humans belief is referred to as “Anthropocentrism” (Rottman,
2014). One with this ethical view believes that all other life holds instrumental
value, i.e., value because it brings benefits to the one entity with intrinsic value.
The opposite of anthropocentrism is “Biocentrism” in which one believes that all
life has equal moral standing and is entitled to equal moral consideration.

When delving into more ethical views one can ponder on what one consider immoral.
If one has an “anthropocentric” view on life one can still believe that pollution of
the environment is immoral. But not because it harms the environment per se. No,
rather because it may cause harm to or negatively affect lives of people. One can also
from a “biocentric” point of view argue to convince one with an “anthropocentric”
viewpoint that depletion of resources is immoral because it takes away from future
generations. The main takeaway is this, if you know your own moral standing and
ethical view you can use it to your benefit if you try to argue your point across to
someone with another (Rottman, 2014).
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2.4 Genetic Diversity
When trying to maintain/reestablish the long-term health of ecosystems it is vital to
look at factors besides species loss. It is known that loss of genetic diversity, mainly
in combination with fast population decline, raises the probability of inbreeding
(Rafferty, 2024). Genetic diversity is important because high genetic diversity makes
a population more resilient to disease, makes it easier to adapt to changes in the
environment, raises the success rate of reproduction, enables innovation and raises
the overall ecosystem health visualised in Figure 2.3 (University of Gothenburg,
2020; Heller and Zavaleta, 2009).

Figure 2.3: Image depicting the importance of genetic diversity by comparing
a large population to smaller, isolated populations. Adapted from (University of
Gothenburg, 2020).

Genetic diversity is listed as a “limitation” in a study by Sen and Dhote (2023),
indicating (by definition) that the researchers could not take that into account due
to external constraints (Sen and Dhote, 2023). What these external constraints
are and how they can be mitigated is not mentioned. Furthermore, due to being
a limitation they omitted instruments that account for genetic biodiversity in their
study. They did mention that the United Nations (UN) deemed it important to take
genetic diversity into account and how other researchers listed genetic diversity as
one of the defining traits of urban biodiversity. The concept of urban biodiversity or
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rather “the inclusion of biodiversity into urban planning” is what the authors of the
2023 study is aiming to construct a framework for (Sen and Dhote, 2023). There-
fore, by omitting genetic diversity as a variable within their suggested framework
their work will need further development before being suitable for use. It is however
vital to note that in some cases limitations can be necessary in order increase the
generalisability of studies.

As per the paragraph above, there is a knowledge gap in the literature regarding
genetic diversity. It is suggested that the biodiversity assessment frameworks lack
tools that take genetic diversity into account in a meaningful and measurable way.
However, global research efforts on metabarcoding to identify organisms from en-
vironmental DNA (eDNA) may very well bridge this gap in the future (Pinakhina
and Chekunova, 2020). The method of taking eDNA samples to monitor/assess
invasive and endangered species is already a proven method, which in more recent
years (since the mid-2000s) have gained a lot of traction. The eDNA samples can
be collected from ice and permafrost, lake sediments, soils, cave sediments, air and
water from stagnant water bodies, rivers, brooks, and oceans.

At the site in Tuve eDNA samples are taken to decide on if certain species (amphib-
ians) are present in the area (Hernvall et al., 2022). The findings from those samples
showed that that was the case but the amount of individuals still had to be counted
by hand (Hernvall et al., 2022). The government in Sweden, through the Swedish
Environmental Protection Agency (SEPA), is currently funding research on eDNA
to be used as a tool for biodiversity assessments (SWEDNA, 2023; Naturvårdsver-
ket, 2019). Hopefully, this research will give future generations more resources to
work with when assessing genetic diversity.

2.5 Ecological Succession
The progression of species following ecological succession can be predicted, given that
there is knowledge regarding the surrounding habitats, because the chain of events
are not random (Thompson, 2024). Ecological succession can be either primary or
secondary. Primary succession takes place on barren lands where a previous volcanic
eruption or a retreating glacier has left the soil in a state which is unfavourable for
lifeforms to reside within. Secondary succession, on the other hand is basically triv-
ial disturbances that does not leave the area void of either nutrients or life. The area
left behind is not fully deserted of life and the communities that formerly inhabited
the area are removed, but not in full. Nevertheless, both primary and secondary
succession (i.e. ecological succession) is followed by pioneer species settling into the
area (Sottosanti, 2023). After the pioneering species comes the intermediate species
and it ends in a climax community (Sottosanti, 2023; Eds Encyclopaedia Britan-
nica, 2024). Pioneering species, such as lichens, mosses, fungi and different types
of microorganisms, are the initial species that will reside in the area (Sottosanti,
2023). Their growth and reproduction rate enables them to settle and thrive in the
barren areas before larger species arrive. The larger species are referred to as inter-
mediate species in Figure 2.4 and Figure 2.5. In the last stage, when the area
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is deemed to be stable, it is referred to as a climax community (Eds Encyclopaedia
Britannica, 2024). The climax community is often viewed as “permanent” in the
sense that the existing species composition successfully reproduce themselves and
eventual threatening species fail to establish themselves in the area. It is vital to
note that the overall time it takes for an area to go through primary succession is
far, far greater than the time it takes to go through secondary succession as seen in
Figure 2.4 and Figure 2.5.

Figure 2.4: Primary succession over time on a barren land. (Image Source: Ency-
clopædia Britannica, Inc. (2006). Primary Ecological Succession [Image]. Encyclo-
pedia Britannica. https://www.britannica.com/science/ecological-success
ion/images-videos).

Figure 2.5: Secondary succession over time with a forest fire being the driving force
behind the succession taking place. (Image Source: Encyclopædia Britannica, Inc.
(2006). Secondary Ecological Succession [Image]. Encyclopedia Britannica. https:
//www.britannica.com/science/ecological-succession/images-videos.)
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2.6 Anthropogenic biodiversity loss
Globally, the direct drivers of anthropogenic biodiversity loss is a current issue that
is high on the agenda for various governing bodies (Jaureguiberry et al., 2022; Eu-
ropean Commission, 2020a; SCBD, 2020). The five major direct drivers of anthro-
pogenic biodiversity loss are: land/sea use change, direct exploitation of natural
resources, climate change, pollution, and the spread of invasive species visualised in
Figure 2.6. When assessing the direct drivers of anthropogenic biodiversity loss
there is an overarching need to view the issue using different scopes (e.g. global,
regional or national). Starting with a global scope, the major direct driver (on a
terrestrial level) is land use change followed by direct exploitation as the second
biggest contributor (Jaureguiberry et al., 2022).

Figure 2.6: The five major direct drivers of global anthropogenic biodiversity loss.
Made by the author.

During recent years developers and researchers have been trying to mitigate the
current drivers and reduce anthropogenic biodiversity loss. Suggestions regarding
inclusion of new design elements and promoting biodiversity enhancing building
measures are made and put to the test (Grossenbraeucker, 2020; Panlasigui et al.,
2021). When looking at how biodiversity can be included into urban planning there
is a concept called “biophilic design” within the building and architecture sector
(Panlasigui et al., 2021; Lee and Kim, 2021). This concept makes for the inclusion
of elements such as environmental features into the planning stage when designing
urban areas, this can result in designing urban greenspaces to support biodiversity
(Panlasigui et al., 2021). However, biophilic design is viewed through an anthro-
pocenic perspective and the main goal of its implementation is human well being
and mitigation of urban environmental problems (Lee and Kim, 2021). By viewing
the implementation of nature to urban areas through a myopic lens it poses a threat
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towards reaching long-term ecological stability.

At VGRE, biophilic urban design elements are sometimes included in the architec-
tural plans for expansions from architectural firms. The inclusion of beautiful, lush
greenspaces in an area can benefit biodiversity but if negative aspects for biodiversity
are included, such as lightfixtures aimed upwards which disturbes nightliving crea-
tures are included just to benefit humans, it may be relevant to rethink those aspects
(Naturvårdsverket, 2023b; Panlasigui et al., 2021; Lee and Kim, 2021). Therefore,
a challenge the company faces is to find complementary strategies and actions to
the concept in order to transform it to be truly beneficial for biodiversity, rather
than omitting the concept from the internal channels of communication. This is
especially true if the company wants to obtain and retain a more biocentric view
and outlook.

2.7 Global Frameworks
You can realise why it is hard to regulate and monitor biodiversity on a global level.
Biodiversity, simplified, is ‘all the different kinds of life you’ll find in one area’ and
therefore one can set the scope as one find suitable. However, it does not take much
critical thinking skills to realise that if one wish to go in to specifics, a global scale
is far too broad (Sen and Dhote, 2023; Heller and Zavaleta, 2009). The biodiversity
enhancing actions that may work in 1 of the 867 terrestrial ecoregions of the world
does not necessarily fit the all or even 1 of the others (WWF, 2012). Simply put,
there is no ‘one solution fits all’ and therefore global regulations must be broad and
unspecific to ensure that it does good rather than harm. And when they are broad
and unspecific the regulations are open for interpretation which can result in some
nations doing the bare minimum or refraining from following the regulations at all.
There is also a great difference in socioeconomic status in between nations and that
also affects how well the nation are able to follow the global regulations.

2.7.1 Kunming-Montreal Global Biodiversity Framework
The Global Biodiversity Framework (GBF) is the replacement to the Strategic Plan
for Biodiversity and the corresponding Aichi Biodiversity Targets (Andréasson, 2023;
Naturvårdsverket, 2023c). It was adopted in December 2022 at the 15th meeting
of the Coference of the Parties (COP15) to the Convention on Biological Diversity
(CBD). The GBF includes 4 goals and 23 target which are to be achieved by 2030.
The 4 goals are: Halt loss and restore nature; Use land and seas sustainably; Share
benefits and services and Mobilise necessary resources. The 23 targets can be seen
in figure 2.7.
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2.8 EU policies and regulations
The EU policies and regulations direct and indirectly affect VGRE. Due to the fact
that Volvo Group is based in Sweden which is a part of Europe and also the EU,
all branches needs to adhere to the European reporting standards (Sustainability
Manager VGRE, personal communication, 2024).

2.8.1 Regulations
The EU Taxonomy Regulation EU 2020/852 (‘the EU Taxonomy’)
The EU Taxonomy is used in order to classify sustainable economic activities (Euro-
pean Commission, nda). This is done in relation to the six environmental objectives
of the EU:

1. Climate change mitigation
2. Climate change adaptation
3. Sustainable use and protection of water and marine resources
4. Transition to a circular economy
5. Pollution prevention and control
6. Protection and restoration of biodiversity and ecosystems.

In order for an activity to be viewed as “sustainable” according to the EU Taxonomy
it needs to have substantial contribution to one or more of the objectives (European
Commission, nda; Andréasson, 2023). But, that is not all, it is also crucial that the
activity does not cause significant harm to the other objectives which it doesn’t con-
tribute towards and also that it meets a certain defined minimum safeguard. Keep
in mind that the EU taxonomy is supposed to be a reflection of current technology
and policy developments and is therefore updated regularly.

The Nature Restoration Law
The law, adopted by the European Commission, entails that member nations will
have to report their plans as of how they aim to restore at least 20% of land and
sea by 2030 (European Commission, ndb). The final goal is to restore all areas of
ecosystems in need in the EU by the year 2050.

2.8.2 Directives
The Habitat Directive
The legislation aimed at conserving biodiversity and protecting natural habitats and
species within the European Union (WWF and Bain & Company, 2023; Andréas-
son, 2023). It establishes a network of protected areas known as Natura 2000, which
includes Special Areas of Conservation (SACs) designated for habitats and species
of European importance. The directive requires member states to take measures to
maintain or restore habitats and species listed in its annexes to favorable conserva-
tion status, through habitat conservation and restoration, species protection, and
appropriate land management practices. Member states are also required to assess
the potential impacts of projects and plans on Natura 2000 sites through appropri-
ate assessments (known as Habitats Directive Assessments) and to ensure that such
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projects do not adversely affect the integrity of these sites.

The Water Framework Directive
This directive is aimed at protecting and improving the quality of surface water
bodies (such as rivers, lakes, and coastal waters) and groundwater across the Euro-
pean Union (WWF and Bain & Company, 2023; Andréasson, 2023). It establishes a
framework for integrated water management, setting objectives for achieving “good
ecological status” or “good ecological potential” for all water bodies. The directive
requires member states to develop and implement river basin management plans
(RBMPs) that outline measures to achieve these objectives, including pollution con-
trol, habitat restoration, water flow management, and monitoring.

Corporate Sustainability Reporting Directive (CSRD)
CSRD is a EU legislation aimed at enhancing the transparency and comparability
of sustainability information disclosed by companies (WWF and Bain & Company,
2023; Andréasson, 2023). It requires companies to report on a wide range of sustain-
ability topics, including environmental, social, and governance factors. CSRD aims
to standardise sustainability reporting across the EU, making it easier for investors,
stakeholders, and the public to assess a company’s sustainability performance.

European Sustainability Reporting Standard Environment 4
European Sustainability Reporting Standard Environment 4 (ESRS E4) is a tool
that in the future can be used for assessing the potential impacts of development
projects on biodiversity, ecosystems and ESs (EFRAG, 2022a; EFRAG, 2022b).
It helps decision-makers identify and evaluate the ESs that may be affected by a
project and assess the potential consequences of those impacts. ESRS E4 provides
a structured framework for incorporating ESs considerations into strategic environ-
mental assessments, allowing for more informed decision-making. The ESRS E4 tool
is part of the full ESRS tool in which there are two cross cutting standards an ten
topical standards visualised in Figure 2.8. As of writing there is no specification
on reporting for developmental companies written.
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Figure 2.8: All ESRS standards and how they align with one another. Made by
the author.

2.8.3 EU Green Deal
The EU Green Deal aims to transform the EU in order to strengthen the economy
and being more resource-efficient (European Commission, 2020b; Andréasson, 2023).
The three pillars of the EU Green Deal are:

1. no net emissions of greenhouse gases by 2050
2. economic growth decoupled from resource use
3. no person and no place left behind

The European Commission is overall striving for Europe to become the first climate
neutral continent (European Commission, 2020b). It is up to the reader if you find
this goal reasonable due to the fact that all nations within the continent is not
member nations of the EU. Note that the EU itself is just that, a union, made up
of 27 nations (European Union, 2023). The full number of nations within Europe
is between 46 and 51 (Jones, 2023). The number vary depending on how they are
counted and by whom they are counted (i.e., it depends on how one define Europe’s
borders and what one recognises to be an independent country). So by a swift
calculation one can find that the member states makes up somewhere in between
53-58% of the total number of nations on the continent. It is also worth to note
that the geographic size, Gross Domestic Product (GDP) and sociopolitical climate
of the non-member states vary greatly.
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2.8.4 Fit for 55 package
The EU Fit for 55 package is a comprehensive set of legislative proposals aimed at
accelerating the European Union’s efforts to combat climate change and achieve its
climate targets (The European Council, nd). Introduced in July 2021, the package
is part of the EU’s overarching goal to reduce greenhouse gas emissions by at least
55% by 2030 compared to 1990 levels. As of now, all 27 EU Member States have
accepted this deal and pledged to reduce emissions by 55% (European Commission,
2019).

2.9 Swedish policies and regulations
In Sweden the environmental demands are on national, regional and local scales.

2.9.1 The Swedish Environmental Code
The Swedish Environmental Code (Miljöbalken, SFS 1998:808) is a comprehensive
legal framework that governs environmental protection and management in Sweden
(Naturvårdsverket, nd). It integrates principles such as; sustainable development,
precaution, and public participation to safeguard Sweden’s natural resources and
ecosystems.

2.9.2 A Swedish strategy for biodiversity and ecosystem ser-
vices

This strategy aims to address the complex challenges facing biodiversity conservation
and ecosystem management while promoting sustainable development and human
well-being (Ministry of Climate and Enterprise, 2015). It provides a framework
for coordinated action among government agencies, stakeholders, and the public to
safeguard Sweden’s rich biodiversity and ecosystem services for future generations.

2.10 Biodiversity in Gothenburg
The municipality prioritizes the preservation and enhancement of green spaces,
parks, and urban forests to promote biodiversity and provide recreational opportuni-
ties for residents (The environmental administration Gothenburg, 2021). Initiatives
include planting native vegetation, creating wildlife habitats, and establishing green
corridors. There is no protected biotopes by the municipality other than those cov-
ered by the general biotopes protection. The biotopes covered by the general biotope
protection in Sweden is (Naturvårdsverket, 2024):

• Alley
• Spring with surrounding wetland in agricultural land
• Cultivation heap in agricultural land
• Pollard willow
• Small water source and wetland in agricultural land
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• Stone wall in agricultural land
• Field islet

2.11 Biodiversity at Volvo Tuve
This section gives at a quick glance an overlook of the current situation at VGRE
at the site in Tuve.

2.11.1 Potential direct drivers for biodiversity loss
The main direct drivers of biodiversity loss that VGRE contrubutes towards at the
Tuve site is land use change (habitat loss and fragmentation), pollution (light, soil
and air) and the introduction of invasive species (WWF and Bain & Company,
2023; Thorn et al., 2021; Van den Heuvel et al., 2020). The land use change stem
from the fact that developmental projects have been ongoing at the site since 1975
(Sustainability Manager VGRE, personal communication, 2024). This has led to
that the former agricultural landscape, on and off, has gone through both rapid and
slow changes. The pollution is being caused by the day to day operation of the
factory, past pollution, expansions of the factory and the employees commuting too
and from the site. A current concern that has to do with pollution is that PFAS is
found at the site. This PFAS, which initially was introduced to the ground through
the use of fire extinguishers containing synthetic foams rich in PFAS many years
ago, is still there today. These foam extinguishers are designed for fires of flammable
liquids where the PFAS act as surfactants, reducing the tension of the liquid which
enables the foam to spread and suppress the fire. The introduction of invasive
species is mainly caused by the introduction of mono cultures (grass lawns etc)
and reducing the resilience of established ecosystems in the area by depleting them
or removing them (Sustainability Manager VGRE, personal communication, 2024).
Invasive species was also found on the premises during a site visit which presumably
comes from an earlier project at the site when excavated masses where put in a
specific area to make a small hill (Property Manager Tuve, personal communication,
2024). More on that specific matter is not further investigated in this master’s thesis.

2.11.2 Incentives to work with biodiversity
The incentives to work with biodiversity at VGRE is both internal and external and
is quite intertwined (Grigg et al., 2021). The main contributors to the internal incen-
tives to work with biodiversity is a combination of: Wanting to keep old and attract
new investors; Wanting to attract future employees; The internal need to attract the
correct competence and; The internal standard the company want to adhere to (Sus-
tainability Manager VGRE, personal communication, 2024). The external incentives
to work with biodiversity stems from policy and regulation (Naturvårdsverket, 2024;
WWF and Bain & Company, 2023; Andréasson, 2023; European Commission, ndb;
European Commission, nda; Naturvårdsverket, 2023c).
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2.12 Tools and frameworks
This section contains a quick summary of the Mitigation Hierarchy, the State, Pres-
sure and Response framework and the Biodiversity Net Gain framework.

2.12.1 Mitigation Hierarchy
The Mitigation Hierarchy is a framework used to guide decision-making in environ-
mental management and impact assessment (Bennun et al., 2015). It can be used by
companies when they are developing and deciding on the implementation of strate-
gies to minimise their impact on biodiversity and ESs. The areas most in need of
mitigation measures can be identified by the use of ESRS E4. The strategies and the
identified areas can then be disclosed as part of the company reporting under CSRD.

When applying the mitigation hierarchy it is vital to let each step take its time and
to avoid rushing through the steps (Cares et al., 2023). The mitigation hierarchy
consists of four steps: avoidance, minimisation, restoration, and offsets (Bennun
et al., 2015). However, in more recent publications a fifth step, enhance, is included
which refers to the implementation of measures to create new benefits in an area
(Cares et al., 2023). The mitigation hierarchy prioritises actions that will avoid or
minimise negative impacts on ecosystems, ESs, and biodiversity, followed by efforts
to restore (or rehabilitate) affected ecosystems and, if necessary, offset any residual
impacts through compensatory measures (Bennun et al., 2015; Cares et al., 2023).
The overall prioritisation triangle can be seen in Figure 2.9.

Figure 2.9: The Mitigation Hierarchy. Adapted from (Cares et al., 2023).
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An overall challenge when applying the mitigation hierarchy in practice is; using
it in a correct way and ensure that one is able to monitor biodiversity outcomes
in a quantifiable way (Cares et al., 2023). This is can stem from the fact that
projects have a tendency to skip the first steps of avoidance and minimisation and
jump straight towards compensating actions. A study made by Cares et al. (2023)
showed that there was a strong bias towards using compensating actions which in-
dicates that the mitigation hierarchy is used in a poor manner. When biodiversity
related indicators are not used for every step of the mitigation hierarchy there is no
way to allow measurements of net gains (Cares et al., 2023). The overall success of
utilising the mitigation hierarchy depend on enforcing monitoring post the decision
which can certify the effect of the mitigation measures (i.e. one need to implement
a monitoring program for each of the measures taken).

When applying the mitigation hierarchy in a correct way it is important to let each
step take the time necessary (Cares et al., 2023). As seen in Figure 2.9 the first
step has been given the biggest slice of the triangle and therefore should be viewed as
the most important step. The size of each step (or level) or the mitigation hierarchy
is vital to note to get a grasp on how much time effort that should be put towards
each of the steps. However, this does not mean that one can skip any of the steps
when starting to work on a project (Cares et al., 2023; Bennun et al., 2015). But,
when to move from one step to another is lacking guidance, just as there is no clear
guidance on how to classify impacts within the mitigation hierarchy (Cares et al.,
2023). This contributes to that first step of avoidance in the mitigation hierarchy is
often applied in a bad way or even fully disregarded. It is important to note that the
mitigation hierarchy needs to be used iterative. If one has gone through the steps of
avoidance and minimisation and, when moving on to restoration and offsets, realises
that it is impossible to compensate for the harm being done one must start over and
at the avoidance step once more.

2.12.2 State, Pressure and Response Framework
This State, Pressure and Response (SPR) framework is used to develop indicators for
site-based impacts (UNEP-WCMC, 2020). The “State” indicators should show the
current condition and status of biodiversity at the site. The “Pressure” indicators
should entail the main cause of biodiversity loss as well as the extent of biodiversity
loss att the site. The “Response” indicators should give an overview of the actions
taken to reduce the pressure on biodiversity and therefore also improve the “State”
indicators.

2.12.3 Biodiversity Net Gain
Biodiversity Net Gain (BNG) is an approach designed to ensure that development
projects result in a net increase in biodiversity (Baker et al., 2019; DLUHC, 2024).
In essence, it means leaving the natural environment in a better state than be-
fore development took place. According to DEFRA (Department for Environment,
Food & Rural Affairs), BNG involves assessing the biodiversity value of a site be-
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fore development, implementing measures to avoid or minimise harm to biodiversity
during development, and then delivering measurable improvements to biodiversity
post-development (Baker et al., 2019). Implementing Biodiversity Net Gain (BNG)
within a real estate branch of a global company involves integrating biodiversity
considerations into the planning, design, and management of development projects.
A starting point can be to develop a company-wide strategy to pledge to deliver
BNG. It is also important to know that the mitigation hierarchy is a cornerstone
when working towards achieving BNG (Baker et al., 2019). It is impossible to
achieve BNG for development projects if you bypass the initial steps of avoidance
and minimisation and move on directly to compensating actions. Biodiversity gains
or net gains should be reached for every step of the mitigation hierarchy throughout
a project.

When submitting a Biodiversity Net Plan it is demanded to include certain elements
(DEFRA, 2024; DLUHC, 2024). The first thing that needs to be included is infor-
mation about relevant steps either already taken or to be taken to minimise negative
effects that the development will have on the biodiversity value of habitats onsite or
offsite. The second and third things are the pre-development biodiversity value and
the post-development biodiversity value of the onsite habitat/habitats which both
are calculated by using a specific tool (further described below) (DEFRA, 2023; DE-
FRA, 2024). The fourth and fifth things also needs to be included, i.e., if there are
any eventual off-site biodiversity gains registered as allocated to the development
and if there has been any biodiversity credits purchased. However, these five things
are not all that needs to be included when submitting an Overall Biodiversity Gain
Plan (OBGP) or a Phase Biodiversity Gain Plan (PBGP). In these cases companies
will have to look towards their Local Planning Authority (LPA) to see the specific
demands put in place according to them. DEFRA currently has their additional de-
mands for both OBGP and PBGP listed on the UK government website (DEFRA,
2024). More on specifics regarding OBGP and PBGP will not be included in this
master’s thesis and they are only mentioned to inform the reader about the fact
that there is exceptions to the five things that are to be included when submitting
a Biodiversity Net Plan to the LPA.

Calculating pre- and post- development biodiversity values
The biodiversity net gain should result in a 10% increase of biodiversity and this is
calculated against the pre-development biodiversity value of the site (Baker et al.,
2019). This value represents the initial value of the habitats on the site the day
the planning permission is granted (Baker et al., 2019; DLUHC, 2024). The pre-
biodiversity value can be calculated using an official biodiversity metric tool “the
statutory biodiversity metric tool” (DEFRA, 2023). To enable easier use of the
tool DEFRA has published guidance material (DEFRA, 2024). Once the pre-
development biodiversity value is calculated in accordance with an approved Bio-
diversity Gain Plan it can’t be changed for the sake of that specific planning per-
mission. In order to do these calculations you need to be an ecologist (Baker et al.,
2019; DLUHC, 2024).
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The methodology used was a mixed methods research (i.e., the data is both quan-
titative and qualitative). The whole process was also iterative with the literature
study contributing to the field study and vice versa.

3.1 State of the Art
The Introduction and the State of the Art was based on the literature study. The
overall goal of the sections was to identify knowledge gaps, set a theoretical founda-
tion, generate a problem statement, provide justification that the thesis contributes
to the current knowledge and also validate the overall research approach (Paré and
Kitsiou, 2017). However, with this goal in mind there is always a risk of bias when
conducting a literature study (Paré and Kitsiou, 2017). This pitfall stems from the
author’s overall disregard to studies that don’t fit the point of view the author aims
to make. In these cases the author has a specific point of view in mind from the
start when accumulating literature. With this approach, the final study can contain
biased statements and interpretations. This is due to the subjective selection of
information from the articles and that the inclusion criteria is unspecific or lacking.
The author had this in mind and took precautionary actions on how to mitigate these
circumstances, especially those related to confounding variables (Hassan, 2024).

3.2 Literature Study
The literature study within the report was performed as one part of the overall aim.
This was: identify criteria for the selection of a biodiversity assessment framework,
to select said framework and to develop an action-plan for VGRE.

Methodology
The literature search was conducted through Scopus and Google Scholar. The main
search process was snowballing. Search Terms: Nature, Assessment, Framework,
Biodiversity, Ecosystem, Industry, Urban, Planning, Real Estate, Mitigation & En-
hancement.

Where websites or other sources of information is needed as a source the search was
done through the search engine “duckduckgo” in order to limit advertisements and
otherwise skewed search results. The search results was only viewed if they were
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written in English or in Swedish. The selected literature had to use the proper ter-
minology according to the field of research it claims to adhere to. The literature had
to be from a trusted source and been peer-reviewed. When necessary, with inclusion
of studies from additional sources: Initial screening of sources other than articles
and resources from VGRE, Scopus and Google scholar (i.e. websites and books) was
done by using the plugin “mybib” which gives an indication regarding how trustwor-
thy the source is. If the literature passed the initial screening the website, sponsors
of the publications and authors was checked upon to see if there was any risk of bias.

3.3 Field Study
The field study was made in order to achieve the second part of the overall aim of
the project. This was: assessing VGRE:s approach to biodivesity. In accordance
with the specific objectives of the project the field study analysed the frameworks
currently in place at the site, defined VGRE’s demands on a biodiversity assessment
and the resources available to perform one. During the study the author evaluated
what they are missing in accordance with the literature study. The field study was
also necessary in order to answer the research questions relating to the current state
of the environment. The field study was done in order to properly assess the current
situation and evaluate the plans for biodiversity at the site. During the field study
the following employees are paraphrased and not cited in the report due to no formal
interviews taking place:

• Sustainability Manager, VGRE
• Environmental Manager, Sweden
• Environmental Manager, Tuve
• Property Manager, Tuve
• Property Project Manager, Tuve

Methodology
The field study was performed at the VGRE site in Tuve. Tuve is an industrial
site with heavy traffic and major areas that are covered with asphalt. Images of
areas deemed of interest to the study was included. The data and the interpretation
strategy was balanced by the findings in the literature study.

The following steps were done in chronological order and were developed at the very
beginning of the master’s thesis. The reasoning behind each step and exact descrip-
tions are listed after each step.

The first step of the field study was gathering data on current biodiversity assess-
ments made at the VGRE site in Tuve. This data was in the form of discussions,
documents and tours of the area. This was done first since it is important to gain an
overlook of the current situation before starting an evaluation. This data can be for
internal use like for example, emails, internal assessments and opinions or for exter-
nal use which can be for public communication or for getting developments approved
by the local planning agency (LPA) which in this case is the City of Gothenburg.
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As the final report is to be published, some assessments done by consultants which
are only meant for internal use (i.e., are not allowed to be used for public com-
munication) had to be disregarded by the author. This was deemed to not affect
the content or the result of the report. All data collected, in whatever form, was
processed by the author either through reading, discussing or further researching
depending on what was deemed appropriate.

The second step consisted of collecting data on resources VGRE currently put to use
when conducting biodiversity assessments. This was done by discussing it with the
Sustainability Manager for VGRE and the Environmental Manager at Tuve. The
reasoning behind this step was to get a somewhat grasp on how much personnel,
money and time that goes into biodiversity assessments at VGRE Tuve.

The third step was to collect and summarise the demands VGRE has on a biodi-
versity assessment. This was done by collecting information regarding the subject
of biodiversity assessment on the internal channels and by discussing it with the
personnel. This was done in order to collect all demands in one place and to have
easy access to VGRE:s demands when comparing it to the expected outcome of the
suggested framework.

The final step of the field study was to evaluate actions for biodiversity enhance-
ment that was suggested by literature and also to evaluate those which are currently
discussed at VGRE. The field study yielded an overview of the current situation and
illuminated where improvements could be made. The selected areas eligible for im-
provements were then assigned corresponding mitigation measures according to the
action plan. All the suggested actions will be given a time frame for implementation,
monitoring and reporting in accordance with the proposed framework.

3.4 Validity of the report
The literature study is vital in order to ensure the internal and external validity of
the field study and vice versa. The literature study supports the internal validity by
ensuring that the data suggested for collection is meaningful and that the process
is repeatable. The field study supports the internal validity of the literature study
by defining demands and resources that VGRE has. The literature study supports
the external validity by addressing that the field study can be generalised to fit a
variety of geographic locations. The field study supports the external validity of the
literature study by ensuring that the suggested method from the literature study
can be tailored to specific locations without having to use external resources. To
enhance the overall reliability of the field study and the literature study the decision
is made to assess two different sites.
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4
Results and discussion

The overall project was an iterative process where the literature study contributed
to the field study and vice versa throughout the whole project. The discussion is
divided into the most vital topics of the study as well as utilising headings for the
different research questions. The research questions will be answered and step by
step field study will be commented upon.

4.1 Literature Study
The literature study laid some of the basis for the selection of relevant criteria. The
criteria for the suggested framework was also developed through discussions between
the author and the supervisor from VGRE during the field study. These discussions
evolved throughout the project as more information was obtained by both parties.
The four guiding criteria with relevant notes are described below:

1. The framework will need to follow the mitigation hierarchy.
The overall decision to have this criteria for the suggested framework is based on
wanting to facilitate the inclusion of a proactive agenda due to how the current
trends in real estate and biodiversity looks like (Lee and Kim, 2021; Andréasson,
2023; Bennun et al., 2015; Cares et al., 2023). It is also included as a criteria based
on the author’s own ethical views, this may be controversial to be transparent about,
but the overall notion that an author can remain fully unbiased is deemed to be a
construct of imagination.

2. The framework will need to be able to fit into the existing day to day of VGRE.
This criteria is based on the fact that frameworks and biodiversity work is perceived
as complicated for businesses (Andréasson, 2023). If the framework is overly com-
plicated the personnel that come in contact with it poses as a threat towards the
overall successful implementation of the framework. This is mainly due to the fact
that personnel may want to take shortcuts or perhaps will try to work around the
framework in order to avoid doing, what they view as, excess work. In this criteria,
communication, education and training on the selected framework is also included
because it was deemed as vital (Bennun et al., 2015). This is to minimise the feeling
of aversion towards the framework and also to illuminate how the implementation
can be made in an effective way for the personnel.
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3. The framework will need to be adaptable depending on scope.
Working at VGRE means that you work with real estate acquisition, development
and maintenance on many levels (Sustainability Manager VGRE, personal commu-
nication, 2024). It can include minor and major alterations of the landscape, as well
as having both positive and negative impacts. The goal of having this criteria in-
cluded is to ensure that the extent of the project doesn’t impede the implementation
of the framework. Depending on the scope, the indicators selected for monitoring
will differ (UNEP-WCMC, 2020).

4. The framework will need to be internationally recognisable.
This is included because VGRE is a global function of Volvo Group. If the suggestion
was to implement a framework specific or limited to Sweden or the EU the VGRE
branch would still need to make branched outside of the EU adhere to it. Therefore,
if it is recognisable it can be applied easier outside of the EU. Another option is
to adapt an existing one for the global market. This would result in even more
frameworks on the market or further complications of existing ones. This is already
an issue and the goal of this master’s thesis is not to further contribute to that issue
(Andréasson, 2023).

4.1.1 Data needed for a biodiversity assessment
What data is needed in order to perform a biodiversity assessment?
This question can be heavily debated as the data itself differs depending on geo-
graphic location, time frame of the project and the scale of the project (Sen and
Dhote, 2023; Winter et al., 2017; WWF, 2012; Tyler et al., 2021). The overall
quality and quantity of data that can be gathered also differs depending on those
variables. However, vital information needed in order to perform a biodiversity as-
sessment according to multiple sources on large scale and small scale projects are
the following:

• Species presence, both flora an fauna is important to collect data on (Tyler
et al., 2021; Winter et al., 2017). This can be done by doing an NVI and
meticiusly go over each area one by one over a set period of time (recommended
at least 1 year due to the fact that the species present vary throughout the
seasons).

• Habitats, remaining natural habitats, degrade habitats and destroyed habitats
(Winter et al., 2017). When habitats are identified it can contribute to find
expected species that will reside in the area or why a certain species might not
be in an area (Tyler et al., 2021; Winter et al., 2017).

• Environmental, what ecosystems that are present in the area and their eco-
logical features (Tyler et al., 2021; Winter et al., 2017).

• Chemical analyses, soil, air and water samples are important to collect (Winter
et al., 2017). This will make recommendations on vegetation to use easier for
a biologist. It also contributes to find expected species that will reside in the
area or why a certain species might not be in an area (Tyler et al., 2021).

• Time frame, what is the expected time that the project spans for (Winter
et al., 2017). This ensures that time lag due to ecosystem destruction and
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recreation is considered (Tyler et al., 2021; Winter et al., 2017).
• Geographical, for this remote sensing data can be used (Winter et al., 2017).

This will give an overlook of the area in question.
• Socioeconomic data, this is important to consider as, for example, how a coun-

try is run heavily impacts the overall success of a project long-term.
• Genetic Diversity, as mentioned in the Chapter 2.4 genetic diversity is vital

to maintain long-term health of ecosystems (University of Gothenburg, 2020;
Winter et al., 2017). This data can hopefully be collected by the use of eDNA
in the future (SWEDNA, 2023; Naturvårdsverket, 2019).

• Biological Indicators, for monitoring purposes (UNEP-WCMC, 2020; Cousins
et al., 2022; Winter et al., 2017).

• Threats, to the biodiversity in the area that the project poses and other threats
towards biodiversity present (Winter et al., 2017).

As previously stated all this data is sensitive to the parameters time and geographic
locations (Winter et al., 2017).
The BNG framework does not explicitly state what data is needed but rather that
a biodiversity assessment is a crucial first step to take when starting a new project
on both an existing site or at a new development (Baker et al., 2019). Due to the
complexity of data collected, the high variability of data and the high dependency on
multiple factor the company is recommended to hire an in-house ecologist to ensure
knowledge retention and transfer in between projects (Baker et al., 2019; DLUHC,
2024).

4.1.2 Selected framework
What biodiversity framework is suitable for VGRE to use when perform-
ing a biodiversity assessment and how can it be specified in order to meet
the company’s demand?
To identify a suitable framework one must initially set criteria which defines “suit-
able” in a specific context. The criteria developed for the framework to be used by
VGRE are the following:

1. The framework will need to follow the mitigation hierarchy.
2. The framework will need to be able to fit into the existing day to day of VGRE.
3. The framework will need to be adaptable depending on scope.
4. The framework will need to be internationally recognisable.

When the master’s thesis begun the first framework that came into light was BNG.
The BNG framework was already found to be used by one of the architecture firms
VGRE used. The Masterplan this architecture firm included the notation of the
total biodiversity net gain the implementation of certain measures such as green
roofs, rain gardens and meadow planting would have on an exploited site which
is on route to be further developed. However, some questions regarding how the
pre-development biodiversity value was calculated and what it was arose when the
masterplan first arrived (Sustainability Manager VGRE, personal communication,
2024).
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A current project taking place at Volvo is one that focuses on and maps the upstream
and direct activities that impact biodiversity (H., Johansson, personal communica-
tion, 20-05-2024; E., Mattsson, personal communication, 20-05-2024). This is a
project that look at Volvo from a global point of view. The frameworks used in
this project is Science Based Targets (SBTs) for Nature and Biodiversity Risk Filter
(BRF). Sadly the SBTs for Nature is unfinished as of writing this master’s thesis
and the BRF is incomplete in the sense that there is a lack of data needed to utilise
the tools within it (Andréasson, 2023). But, it can contribute towards a general
understanding on what the main driver of biodiversity loss that Volvo contribute
towards. However, for small scale projects the lack of data is deemed to make it
impossible to implement in a meaningful way.

With all this in mind, the selected and recommended framework for VGRE that
adheres to all set criteria is BNG. It most likely exist other frameworks that also
adheres to the set criterias but this was not further explored in this thesis. Note
that, when implementing the BNG framework it is vital to follow the mitigation
hierarchy (Baker et al., 2019). To ensure that eventual enhancing actions taking
place are quantifiable and can be monitored it is recommended to follow the SPR
framework to develop indicators for biodiversity (UNEP-WCMC, 2020; Scott, 2023).

4.1.3 Direct drivers of biodiversity loss at Tuve
What are the most prominent direct drivers of biodiversity loss that
VGRE:s site in Tuve contributes to?
This question is answered by viewing the issue from a straight forward perspec-
tive, limiting the direct drivers to the five major ones and by viewing VGRE as
a construction company (WWF and Bain & Company, 2023; Thorn et al., 2021;
Van den Heuvel et al., 2020). The major direct drivers for biodiversity loss that
VGRE contribute to are:

• Land use change (including habitat loss and fragmentation). This driver is
included due to the fact that by being a construction company, VGRE conducts
minor and major alterations to the landscape.

• Pollution (which contributes direct and indirect degradation of suitable living
environments). The constructed buildings at the site is a factory with multiple
departments, office buildings and parking spaces. A testing track for the trucks
being built at the site is currently under construction as well which will further
contribute to the pollution in the area.

• Introduction of invasive species (which out-compete the native species for food,
territory, space and other resources). This issue mainly stems from back in the
days as established invasive plants were found during the field study. However,
it is still vital to take into consideration as VGRE expand to not choose plants
that pose a risk of becoming invasive.
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4.1.3.1 Reduction of negative impact on biodiversity

How can VGRE reduce their negative impact on biodiversity at their site
in Tuve and what are the actions needed to be put in place in order to
enhance and/or restore biodiversity?
This question can be answered by the implementation of mitigation hierarchy, SPR
and BNG. It is important to note that the issue must be viewed from two scenarios
for VGRE Tuve. One of which where the area is already exploited and is in need
of biodiversity enhancing or mitigating actions. In the second scenario the area is
to be exploited and is in need of rethinking and avoidance methods. The difference
between the two scenarios are made clear in Chapter 5 of this master’s thesis and
the actions that need to be put in place is also listed in said chapter. However, the
common denominators for both of these scenarios is that it is vital to, collect all
data needed for a biodiversity assessment, calculate the pre- and post-development
biodiversity value in both instances, apply the mitigation hierarchy throughout the
projects and, implement a monitoring program with indicators. There are three
types of units that can be used when calculation the pre- and post-development bio-
diversity value (Baker et al., 2019). Those are: area habitat units, hedgerow units
and watercourse units. In between these units, the biodiversity output cannot be
summed, traded or converted. This is due to that you are required to deliver at least
10% biodiversity net gain for each type of unit that is applicable at the site. Simply
put, if there is a loss of a certain unit it cannot be compensated for by another.

Nevertheless, one vital finding during the field study is that it is sometimes better
to do something, backed by scientific research that actually brings about positive
change, rather than doing nothing at all. This is mainly due to the fact that when
the company expresses the willingness to contribute to enhancing biodiversity there
is “Good Principles” developed for that (Ecogain, 2020). By following said princi-
ples and complementing them with facts based on the local flora and fauna VGRE
in Tuve, Sweden, could start taking some action when it comes to benefiting the
biodiversity in the area (Naturvårdsverket, 2023b; Naturvårdsverket, 2023a). This
goes against what was found when researching the mitigation hierarchy for the State
of the Art which clearly states that this way to go about (in this sense it can be
considered a compensating action) is a poor application of the hierarchy (Bennun
et al., 2015). However, as the company is not aiming to report on this project or
report it to the LPA but rather just want to do a trial on biodiversity enhancement
it was deemed better to suggest a solution than to hinder the eventual progress.
The company is recommended to monitor the projects using biodiversity indicators,
and to develop those further by consulting with an ecologist (UNEP-WCMC, 2020).
Exactly what indicators that is to be used is not further investigated in this master’s
thesis.
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4.2 Field Study
The field study was conducted at the VGRE site in Tuve, Gothenburg.

4.2.1 Project planning issues
After assessing the current way to conduct day to day business at VGRE it has be-
come evidently clear that the main threats to biodiversity enhancing actions stems
from the core of the corporation structure. The very practice that ensures that the
company runs smoothly (division into smaller functions, aka “groups”) puts a halt
to long-term thinking and cooperation within the company and between all groups.
There is also a reduced willingness to pay for biodiversity enhancing activities as it
may lead to greater costs in the future when the company might want to expand or
build something new in an area on which they have started biodiversity enhancing
measures.

There is an overarching need for someone to obtain and retain a birds eye view
regarding the real estate projects at VGRE. This person needs to be able to access
information about former, current and future projects in order to sync the material
use and enforce biodiversity enhancing actions. The person needs to be able to ac-
cess this information from other groups within the company, preferably this person
should be included in projects from the very start. However, as the company is large
and the person may have to much to do an action plan is a good way to cover some
of the holes in the planning.

4.2.2 Step by step field study
Data on biodiversity assessments
At the site in Tuve there is an old factory for which the land was acquired in the
late 70’s see Appendix B for detail plan from 1975. Currently there is multiple
ongoing developmental projects at the site see Appendix A for current detail plan.
In the current master-plan there is suggestions for future developments. The data
collected for each project vary depending on what is demanded by the municipality.
The author suggests that the data collected should be that which is listed earlier in
this master’s thesis to ensure that it is the same for each project. The assessments
made at the site are NVI and Environmental impact assessments (EIA). These have
been made before the start of every project and are required in order to gain con-
struction permits.

Mapping of resources used by VGRE when conducting a biodiversity
assessment
VGRE is a small function of Volvo Group which consists of 300 people on a global
level and spans 30 nations. This contributes to the fact that consultants are heavily
relied upon. In addition, there is a lack of continuity as the consultancy firms used
differ between projects and so does the outcome of the assessments. This can be
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traced back to VGRE:s lack of proper guidelines when requesting the service (Sus-
tainability Manager VGRE, personal communication, 2024). The result will be that
they fulfill the legislation but miss the opportunity to gain higher knowledge and
improve biodiversity. A clearly structured guideline regarding what to include in
the request can mitigate this issue.

Summary of demands on biodiversity assessments
1. That the assessments within the biodiversity assessment (i.e., NVI and EIA)

follows the frameworks and standards set out for them.
2. That the information obtained is able to be retained within the company and

be allowed to be communicated to the public.
3. That the assessment highlights areas eligible for biodiversity enhancement, in

such a manner that specific actions can easily be formulated. These actions
should follow the principles in Section 5.3.1.

4. That the assessment takes habitat destruction into account and suggest even-
tual compensating actions that can be implemented within a set time frame.

The lack of strategies, guidelines and other tools surrounding the subject is a major
issue when VGRE are to put demands on the consultants that perform assessments
for them. There is a need to ensure that biodiversity assessments and NVI:s made
follow the national requirements (in the case of Sweden this is ftSS 199000:2023
formerly, ftSS 199000:2013). All information should be filled in. This includes:

• Nature value classification (1-5)
• Dominating type of nature
• Existing biotopes
• If any Natura 2000 habitats are present and what they are
• A description of the area
• A list of all conservation species present
• Any earlier documentation of the area
• If any area protection is applicable at the area
• Any comments
• The total size of the area (in ha)

Identify areas to be improved, evaluate actions for biodiversity enhance-
ment based on mitigating effect, availability and suitability
During site visits, questions arose regarding certain areas at the site in Tuve.

• Green Corridor. This was the first project that VGRE at Tuve voiced their
concern for and said that they needed assistance on (Sustainability Manager
VGRE, personal communication, 2024; Environmental Manager Tuve, per-
sonal communication, 2024; Environmental Manager Sweden, personal com-
munication, 2024; Property Project Manager, personal communication, 2024).

• Lawn Makeover. This was the second project that VGRE Tuve asked for
assistance on (Sustainability Manager VGRE, personal communication, 2024;
Environmental Manager Tuve, personal communication, 2024).
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4.3 Biodiversity enhancement projects at Tuve
Below two projects at the Tuve site is gone over, they are divided into the following
4 subheadings:

• Assignment, the project that VGRE asked for assistance on.
• Main focus, the elements that the author deemed to be of highest importance

and choose to focus on.
• Main goal, the overall goal for the area in question.
• Suggestion, the suggested actions that should be taken in order to reach the

main goal for the elements selected as the main focus.

In the end of this section the common theme for the projects are gone over.

4.3.1 Green Corridor
Assignment:
At the Tuve site there are questions raised regarding how to deal with excavated up
masses from when a parking lot is being built. The masses are suggested to be used
as a “sound barrier” against an open field and the masses are already being moved
to a designated area when the inquiry for assistance is made (Visualised as area
K in Figure 4.1 and in Figure 4.3). This is also when Gothenburg city rejects
the proposal due to the fact that the open field towards which the sound barrier
is facing is ’silent’ (i.e. there is plans to expand and build there in the future but
right now it is just a field. Therefore, Gothenburg city view the reasoning behind
the sound barrier as inadequate). Images depicting suggested developments of the
area is included in the detail plan Gothenburg city has (See Appendix A page
11). But, the suggested masterplan the company has (Figure 4.1) is not included.
Therefore, due to the fact that it is not an approved construction yet and not even
sent in as a suggestion and has no approved building permits the argument falls
short. I.e., the future eventual construction of buildings to the east cannot be used
as reasoning for the implementation of a sound barrier. So, the main issue now was
that the project was estimated to produce around 6000 cubic metres of soil and that
the company has nowhere to put it. If the excavated masses were to be moved by
truck it would take 600 trips to move it all. This is calculated based on that 1 cubic
meter of the excavated masses weighs approximately 1200kg, one truck can carry
around 12 tonnes. The environmental impact from the transport of this endeavour
alone further motivates VGRE in Tuve to utilise the excavated masses at the site
(Sustainability Manager VGRE, personal communication, 2024).

34



4. Results and discussion

F
ig

ur
e

4.
1:

O
ne

cu
rr

en
t

al
te

rn
at

iv
e

fo
r

th
e

su
gg

es
te

d
m

as
te

rp
la

n
fo

r
th

e
ar

ea
w

ith
ad

de
d

ar
ea

“K
”

fo
r

th
e

ex
ca

va
te

d
m

as
se

s.

35



4. Results and discussion

Main focus:
Gothenburg city has deemed that the stone wall and running water on either side
of the affected area does not fall under general biotope protection even though the
detail plan seen in Appendix A (page 37) clearly states so. Why that is, even
though the farmland is currently (as of May 2024) utilised as a farmland, is beyond
the authors comprehension. The author wants keep the main focus on the stone
wall, the small ditch of running water and the forest edge in area 6a. Mainly due to
the fact that the NVI that showed that amphibians, reptiles and small birds reside
in area 6 and 12. And the forest edge habitats in Sweden are vital for pollinator
(Naturvårdsverket, 2023b; Naturvårdsverket, 2023a). It is also not totally out of line
to make assumptions regarding that wild insects and pollinators uses the stonewall
for hiding and breeding. In order to mitigate the habitat fragmentation and habitat
destruction and also try to ensure that the favourable living conditions for these
species aren’t eradicated it is important to clearly define a main focus and goal for
the project. In this case the main focus was to connect two habitats which, according
to the NVI, have different “nature values” with area 12 being higher than 6a & 6b.
The goal was to keep important characteristics of the area while trying to enhance
connecting features between the areas. By using the excavated masses as topsoil
and planting trees and/or high bushes it will cause the stonewall to be covered by
shadow rather than being engulfed in light (which it is now as it is enclosed between
a parking lot and an open farmland).

Main goal and objectives The main goal is to facilitate habitat connection by
connecting two areas currently connected by a stonewall and a small ditch.
The smaller objectives are:

• To keep the stonewall sunlit.
• To implement a management plan for the existing ditch.
• To focus on habitats for insects, amphibians and small birds currently being

confirmed to reside in the area.

Suggestion:
The first suggestion during a meeting at VGRE is to use the masses as topsoil
and try to establish a green corridor between area 6 and 12 in Figure 4.2. The
suggested green corridor is illustrated in Figure 4.3. The excavated masses are
tested through ’declaration 28’ (anmälan 28) and are deemed to be of the same type
and quality as the area between area 6 and 12. The suggestion of using the 6000
cubic metres of excavated masses as topsoil is deemed to be unnecessary from a
ecological perspective, mainly because it is likely to cause more harm than good to
the already established plants. The second suggestion is to use the masses as topsoil
during the construction of one of the solar parks that are to be built in the area
visualised by the circled areas labeled with "X" in Figure 4.1. In any case the soil
is in need of being moved from Area K in Figure 4.3. Following the removal of
the soil Area K will then be in need of restoration. This will be the case even if the
masses are shipped away or used for another project.
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Figure 4.2: Image depicting nature values and area numbers from the NVI con-
ducted by Naturcentrum (2023) at the Tuve site see Appendix A). Nature values
for areas are indicated by the colour of the area with the corresponding number.
Red = High nature value, class 2; Orange = Tangible nature value, class 3; Yellow
= Intermediate nature value, class 4.

Figure 4.3: Image depicting the location of the excavated masses and the suggested
location of the green corridor. K = Excavated masses; Green line = Green corridor.
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The green corridor project is suggested to be further developed while refraining from
using the excavated masses as topsoil. This is because some areas of the green corri-
dor could introduced to meadow plants and those kinds of plants thrive in nutrient
poor soil (Naturvårdsverket, 2023b). If the plan is to, in the future, build a parking
lot where the farmland currently resides the stonewall is still believed to be sunlit.
Therefore the suggestion is to evaluate planting low bushes and native flowers but
refrain from trees to try to connect area 6 to 12 (Naturvårdsverket, 2023b). These
bushes and native flowers should be planted a few metres from the stonewall in or-
der to ensure that it remains sunlit. The selection of species to use should be made
following the same principles as in the Lawn Makeover seen in the next section of
this master’s thesis (i.e., consult the NVI, consult relevant literature and consult an
ecologist). In addition, VGRE should consult the county board for more precise in-
formation even though the stone wall doesn’t fall under the Swedish general biotope
protection law. This is because it will be more efficient for VGRE in the long run
to ensure that what they do doesn’t harm the environment and that they can start
as early as possible to take the time lag of planting into account.

4.3.2 Lawn Makeover
Assignment:
At the Tuve site they want to transform an area from a green grassy lawn to a more
productive area which hopefully can benefit the local flora and fauna. The company
has a fence heading towards the road with some trees adjacent to it. The fence must
remain somewhat clear and visible for security reasons.

Main focus:
The main focus of this area was to facilitate birds and pollinators to thrive by in-
clusion of flowering and fruit bearing vegetation. It was also deemed vital to take
employee satisfaction into account as it will make it more likely for employees to
take care of the area. This has proven to be an issue as a tour of the full site showed
that even though trashcans are available the ground is quite littered at sites where
benches are present. The area was somewhat covered by the NVI. During a site
visit the soil was found to be quite moist.

Main goal and objectives:
The main goal is to implement structures that will transform the area from a grassy
lawn to an area rich in biodiversity that will facilitate birds and pollinators.
The smaller objectives are:

• To implement a management plan for the area.
• To focus on habitats the animals currently being confirmed to reside in the

area.
• To select appropriate vegetation to implement in the area.
• To identify biodiversity indicators for the company to use when evaluating and

monitoring the progress of the project. For this the SPR framework was used
(UNEP-WCMC, 2020).
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Suggestion:
The selection of plants to implement in the area were selected based on three dif-
ferent fact sheets downloaded from “Naturvårdsverket” (Naturvårdsverket, 2023b).
The selection of herbs was made by searching the internet for suitable non-invasive
herbs and then, to find the specifics regarding under what conditions the herbs will
thrive the herbs where identified in a book the author had gotten from her grand-
mother who has been gardening throughout her life (Seymour, 1978). The suggested
structures that are to be included at the site is visualised in Figure 4.4. Suggested
structures and the main benefactors from the different structures are visualised in
Figure 4.5 and described in Table 4.1 (Seymour, 1978; Naturvårdsverket, 2023b;
Naturvårdsverket, 2023a).
More exact descriptions of the suggested structures in the area are listed below:

• Solitary bushes: The solitary bushes are included in the plan as they, apart
from making the area interesting to look at, will flower and bear berries that
benefits biodiversity.

• Solitary trees: The solitary trees are implemented as they can contribute
shade, flowers and fruits.

• Hedges: The hedges are to act somewhat as sound and pollution deterrent
from the adjacent road. The hedge can not be closer to the fence than 2
meters as it will then be a security risk for the company (Property Manager
Tuve, personal communication, 14-05-2024)

• Herb garden: The garden will divided into two parts, one which is dry and
sunlit with lime rich soil and the other with damp soil, in a shaded area with
a more acidic soil. The “dry” garden will also implement an open sandy area
for solitary bees.

• Blanket box: A box with blankets for the personnel to use when they feel like
utilising the garden area.

• Fruit bearing bushes: Bushes that gives berries more commonly used for hu-
man consumption but is just as popular among birds.

• Pond: The pond will have refrain from having steep edges as to minimise the
risk of wildlife, insects etc to drown. The pond can also include a birdbath
adjacent to the structure.

• Compost: A pile of sticks and leaves that are left in a sunlit area at the end
of a stone wall that borders the lawn.
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4. Results and discussion

Figure 4.4: Suggested structures to be implemented in the area, mockup of place-
ments.

Figure 4.5: The full area of the project with suggested structures visualised as
capital letters, letter descriptions can be found in Table 4.1.
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Table 4.1: Letter descriptions of the suggested structures with their main benefi-
ciaries.

Lawn makeover
Letter Structure Main beneficiary
A Blanket box Employees
B Herb gardens Employees, pollinators and natural en-

emies of insect pests
C Hegdes Wild insects, birds, pollinators and

natural enemies of insect pests
D Compost/Pile of sticks Wild insects, wood fungi, mosses and

lichens
E Pond Birds, amphibians, wetland insects,

wild insects, wild flowers and field game
F Solitary trees Employees, Wild insects, Pollinators,

soil organisms and natural enemies of
insect pests

G Solitary bushes Employees, Wild insects, birds, pollina-
tors and natural enemies of insect pests

H Fruit bearing bushes Wild insects, birds, pollinators and
natural enemies of insect pests

I Birdhouses, bat boxes, dead
wood left on the ground, insect
hotels and a stonewall

Wild insects, wood fungi, mosses and
lichens, birds, bats, amphibians, wild
flowers and reptiles

J *not a structure, there is in-
vasive species that needs to be
taken care of in this area

The overall landscape will benefit

Trashcans are to be used, and they should look like trashcans (i.e. there should be
no reason to fail to see them or mistake them for something else). The compost pile
is not to be disturbed by day to day activities and should only contain sticks, grass
clippings and raked leaves from the vegetation in the area. No pesticides or fertiliser
are to be used. Mechanical weed removal is used throughout the area. Lawn mowing
should be kept at a minimum and the clippings are to be moved to the compost pile.

Suggested plants and their correlating structures are listed in Table 4.2 (Seymour,
1978; Naturvårdsverket, 2023b; Naturvårdsverket, 2023a).
Herb garden: The garden will divided into two parts, one which is dry and sun-
lit with limerich soil and the other with damp soil, in a shaded area with a more
acidic soil. Suggested plants for the gardens are: Thymus vulgaris, Petroselinum
crispum, Lavandula angustifolia, Salvia rosmarinus, Calluna vulgaris, Origanum
vulgare, Foeniculum vulgare, Allium schoenoprasum, Rumex rugosus, Artemisia
dracunculus, Salvia officinalis, Origanum majorana, Melissa officinalis, Hyssopus of-
ficinalis, Laurus nobilis, Levisticum officinale, Capparis spinosa, Allium × proliferum
and Sanguisorba minor (Seymour, 1978; Naturvårdsverket, 2023b; Naturvårdsver-
ket, 2023a).
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4. Results and discussion

4.3.3 Common Theme for the projects
The main direct drivers of biodiversity loss at the VGRE site in Tuve is stated
earlier in this chapter. But in accordance with those VGRE should implement these
precautionary actions throughout their work:

1. minimise land use change (including habitat destruction and fragmentation)
2. avoid, or at best, minimise pollution
3. minimise the introduction of invasive species and disease

These precautions are noted in some form in each of the projects listed above.

Suggested biodiversity indicators according to SPR
These indicator species and indicators are mere suggestions but will need to be
further developed in collaboration with an ecologist. In addition land-use change
should be looked into as being used as an indicator.

• State: Lichen, bats and amphibians as indicator species. Canopy cover as an
indicator.

• Pressure: Lichens are sensitive to air and nitrogen pollution (Scott, 2023).
Bats are sensitive to light pollution (Scott, 2023). Amphibians are sensitive
to changes in the water quality (Scott, 2023). Canopy cover can be used to
measure human impact.

• Response: Tree and lichen growth. Species present of amphibians. Canopy
cover.

Structure building descriptions:
When building (or buying) homes for insects one can go about in multiple different
ways depending on the species that one wish to benefit. But one thing insect hotels
has in common is that they should be placed in sunlit locations and in close proximity
to flowers. If one wish to build a bumblebee house, an upside down terracotta pot
placed so that the only thing above ground is the hole at the bottom will do just fine.
When trying to implement structures to benefit birds and bats the most common
thing to implement are boxes in trees. This is important, since old, hollow trees are
rare. These boxes can and should be specified to the species present in the area and
will provide them with nesting opportunities.

4.4 Sources of error
There is an underlying potential for bias when conducting a literature study. There
limitation to literature in English and Swedish also resulted a inevitable gaps in the
literature collected.
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5
Action Plan and Good Principles

This chapter contains the action plan developed for VGRE and lists good principles
to adhere to when working towards BNG. The action plan is divided into two parts.
One focused on areas that are already exploited and one that is more precautionary
focused on areas that are to be exploited.

5.1 Action Plan - For already exploited areas
1. Conduct a thorough biodiversity assessment to understand the current state of
biodiversity in the area. Identify any remaining natural habitats, species presence,
and ecological features.
2. Implement measures to mitigate existing biodiversity impacts and restore de-
graded habitats. This may involve habitat restoration projects, rewilding initiatives,
and green infrastructure improvements to enhance biodiversity values.
3. Develop strategies to compensate for biodiversity losses that have occurred due
to previous development activities. This may include funding conservation projects
in nearby areas, creating new habitats, or enhancing ecosystem services.
4. Implement monitoring programs to track biodiversity outcomes over time and
adjust management actions as needed. Regular monitoring helps ensure that BNG
targets are being met and that biodiversity gains are sustained over the long term.

5.2 Action Plan - For areas that are to be ex-
ploited

1. Conduct a comprehensive biodiversity assessment of the site before any develop-
ment activities begin. Identify key habitats, species, and ecological functions present
in the area. Determine the baseline biodiversity value of the site using recognized
assessment methodologies. For Sweden this is an NVI following Swedish standard
ftSS 199000:2023.
2. Design the development project to avoid or minimise impacts on biodiversity
wherever possible. This may involve selecting development sites with lower eco-
logical value, avoiding sensitive habitats, and designing infrastructure to minimise
habitat fragmentation. Incorporate green infrastructure elements such as perme-
able surfaces, green roofs, and rain gardens to minimise habitat loss and promote
biodiversity.
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3. Develop a detailed BNG action plan that outlines specific measures to enhance
biodiversity on-site and achieve a net gain in biodiversity. This may include habitat
creation, enhancement of existing habitats, and implementation of green infras-
tructure features. Develop a landscape plan that prioritises native vegetation and
habitat creation. Plant native trees, shrubs, and wildflowers to provide food and
shelter for local wildlife. Create wildlife corridors and green spaces to connect frag-
mented habitats and promote species movement. Install bird and bat boxes, insect
hotels, and other wildlife-friendly features throughout the development. Restore
degraded habitats such as degraded woodlands, grasslands, or wetlands through ac-
tive management techniques such as invasive species removal, planting, and habitat
restoration. Create new habitats such as wildflower meadows, wetland ponds, and
butterfly gardens to increase biodiversity value. A plan that states how the objective
of a 10% increase in biodiversity will be gained through the development project.
It must contain a certain amount of information on specific matters to enable the
LPA to grant the plan (DLUHC, 2024).
4. Develop a long-term management plan for the conservation and enhancement of
biodiversity on-site. Implement monitoring programs to track biodiversity changes
throughout the development process and ensure compliance with BNG targets. Reg-
ular monitoring helps identify any negative impacts and allows for timely adjust-
ments to mitigation measures. Engage with residents and community stakeholders
to promote stewardship of natural areas and encourage participation in biodiversity
monitoring and conservation activities.
Calculate the residual impacts of the development on biodiversity after avoidance,
minimization, and enhancement measures have been implemented. Develop a strat-
egy for offsetting these residual impacts through off-site biodiversity conservation or
restoration projects, such as land acquisition for conservation, habitat restoration
initiatives, or funding for biodiversity conservation programs in the local area. Com-
municate with stakeholders, including local communities, regulatory agencies, and
conservation organisations, throughout the project lifecycle to ensure transparency
and gather input on biodiversity enhancement efforts. Provide regular updates on
the progress of BNG implementation and biodiversity outcomes through newsletters,
community meetings, and project websites.

5.3 Good Principles
The principles in this section are sourced from the literature study (Ecogain, 2020;
Cares et al., 2023; Bennun et al., 2015; Heller and Zavaleta, 2009).

5.3.1 For biodiversity
1. Refrain from introducing invasive species to the area and remove any that are

present.
2. When planting, only use native plants that have a low risk of becoming inva-

sive.
3. Utilise local water sources and refrain from removing existing open water.
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4. Implement flowering and fruit bearing bushes and trees. Try to extend the
time when flowers bloom throughput the season and day by having a great
variation of plants.

5. Avoid implementing hard surfaces in areas where greenery, gravel or sand can
be used.

6. When designing light fixtures and calibrating them, remember to aim them
downwards to minimise the disturbance to wildlife active at night.

7. When designing new lawns or redesigning existing lawns, think about variation
when it comes to maintenance. Human utilisation is not the main goal here
so coexistence with insects and other wildlife should be taken into account.

8. Raise awareness of the biodiversity enhancing action that has been made, when
informed, employees and other visitors to the premises may be more inclined
to care for the area and educate themselves.

9. Base the suggested biodiversity enhancing measures that are to be made on the
existing area and existing habitats. Identify areas in need of habitat construc-
tion and identify what type of habitats that best fit the current landscape.

10. Consider that preserving the existing biodiversity at a site is usually better
than creating new. This is due to the fact that it takes years for the biodiver-
sity to establish itself and reach a climax community.

5.3.2 For areas that are to be exploited
1. Demand an NVI that adheres to a specific standard (e.g. Swedish standard

ftSS199000:2023).
2. NVI:s and EIA:s should be read and approved by a person responsible for

biodiversity and sustainability at the company (preferably an ecologist) to
ensure coherency in between projects.

3. Hire an ecologist to make an initial biodiversity value calculation according
to BNG, this company and person should be hired with long-term thinking in
mind to ensure that VGRE personell retains the knowledge.

4. Identify areas that are eligeble for “set asides” in which biodiversity enhancing
actions can take place.

5. Identify areas for biodiversity enhancing measures, such as habitat restoration,
creation and expansion. This can be based on the in-house ecologist recom-
mendations. Doing this as an initial step is more beneficial than doing it as
an afterthought.

6. Use native and regional plants and take the time to exterminate invasive
species.

5.3.3 For already exploited areas
1. Go over existing NVI:s and assess if they are current by consulting the mu-

nicipality or the county board. If they are, good. If not, order an NVI that
adheres to a specific standard (e.g. Swedish standard ftSS199000:2023).
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2. Identify areas that can be improved or restored at the site. This can be lawns,
rooftops, woody areas, parking lots or other areas not given as examples in
this master’s thesis.

3. Use native plants when planting.
4. Exterminate invasive species at the site. Refrain from using pesticides and

instead opt for mechanical removal of weeds and invasive plants.
5. Consult local gardeners regarding perennial plants and habitats for beneficial

insects.
6. Consult ornithologists regarding local birds. Design birdhouses and space them

out accordingly to the species present at the site.
7. Use information gathered from the Environmental Protection Agency of the

nation, in this case it is SEPA (Naturvårdsverket).
8. Include insect hotels and bumblebee houses.
9. Include bird and bat boxes.

5.3.4 According to Mitigation Hierarchy
This section contains the summarised information regarding key principles and steps
(Bennun et al., 2015; Cares et al., 2023).

Avoidance
• Always gain access to, and make use of, the most relevant data and expertise

available. Demand that biodiversity assessments, NVI:s and EIA:s are up to
code.

• Avoid habitat destruction and fragmentation. Account for territorial buffer-
zones.

• Engage project planners and engineers with ecologists/environmental profes-
sionals from the very beginning of a project.

• Ensure that there is effective communication between the technical, social and
environmental elements of the project (i.e., use STES not SES and STS).

• Make mitigation requirements explicit in contractor agreements.
• Plan and conduct appropriate stakeholder consultation, with results feeding

back into planning.
• Remember that this is an iterative process. If the restoration, offsets and en-

hancement can’t atone for damages that will be done there is a need to look
back towards the avoidance and minimisation steps of the process.

Minimisation
• Minimise light, noise, chemical and other types of pollution.
• Implement resource-efficient building design and construction practices to min-

imise the consumption of natural resources, energy, and materials.
• Utilise materials that may be sourced from the sites before ordering the same

material from another area or company to enforce circularity.
• Make use of the expertise that the relevant brought in specialists bring to the

table and make predictions regarding unavoidable negative impacts. These
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negative impacts should be unfeasible to avoid and minimisation measures
should be developed as a response.

• Inform all professions engaged in the project in a suitable way depending on
relevance to the project.

• Implement workshops in order to make for good communication and to set a
common goal for the project. Include ecologists, engineers, finance managers
and others. A vast mix of people makes for more perspectives to be brought
to light.

• On the same note, encourage all perspectives and innovation without letting
it go to far cost wise. If a measure is yet to be proven the discussion can tend
to escalate. Decide upon one person to lead the discussions, this could be a
consultant that is brought in for a specific project and should only be tasked
with retaining an unbiased view.

• Remain realistic. The feasibility of the minimisation measure is key, if the
method is unproven there is cause to be cautious. Remember that the sug-
gested method should work, not only on paper, but in real life as well.

• Make predictions regarding the risks and remaining negative impacts that
remain after the avoidance measures has been implemented. Determine the
technical feasibility and make a cost benefit analysis to decrease the number
of unrealistic options.

• Put all specifics into writing in order to gain approval from the LPA and to
further inform the relevant stakeholders of the selected methods of minimisa-
tion.

• Never stop looking towards additional minimisation actions and opportunities
during the whole lifespan of the project. New perspectives and opportunities
can arise whenever so develop a system, perhaps a suggestion box, to cate-
gorise the suggestions depending on site/project/species/ecosystem etc.

Restoration
• Implement waste reduction and recycling measures to minimise the generation

of construction and demolition waste.
• Make appropriate calculations regarding the pre-development biodiversity value

of the area in question.
• Decide upon and define a feasible goal for the restoration project. The main

goal should be clearly stated and make subsections for specific objectives that
the restoration can benefit and detail why specific choices were made.

• Define the ecosystems which are in need of restoration or rehabilitation.
• Monitor and manage adaptive throughout the project.

Offsets
• Apply the mitigation hierarchy.
• Evaluate and decide upon if the project has caused damage in such a way that

amends actually can be made in a meaningful way.
• Evaluate if the offset suggested indeed compensates for what will be lost during

the project.
• Is the overall outcome of the offset able to be quantified in regard to what
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biodiversity gains it will produce? Go over the design and implementation in
detail to make a well founded decision.

• What stakeholders are currently engaged in the project and during what time
frame are they expected to be involved? Evaluate if more stakeholders are
needed to diversify the pool and also evaluate if one type is over represented.

• Decide if the offset is will have a positive result that would not be possible if
the decision to take action was left unmade.

• Make sure that the offset made will last at least as long as the project will
impact the environment. Another important factor to take into account here
is that time-lag need to be accounted for.

Enhance
• Follow the good principles for biodiversity expressed in Section 5.3.1
• Implement habitat management plans, such as prescribed burning, invasive

species control, and habitat restoration, to maintain and enhance ecosystem
function.

• Implement environmental monitoring programs to track biodiversity indicators
and assess the effectiveness of mitigation measures.

• Replant native tree species in deforested or degraded areas to restore forest
ecosystems, increase carbon sequestration, and enhance biodiversity.

• Install green roofs, rain gardens, and permeable pavement to manage storm-
water runoff, reduce urban heat island effects, and enhance habitat connectiv-
ity.
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6
Conclusions

The master’s thesis found that for VGRE to be able to implement a new framework
there is some core changes that need to be made, but more on that in the next
paragraph. The literature and field study was iterative and the selected framework
was BNG. In addition, the framework should be able to handle time and resource
constraints that may appear while leaving space for the inclusion of tools for contin-
uous reassessment and evaluation. Therefore, in addition to BNG the company will
need to adhere to the Mitigation Hierarchy. It was also suggested that the company
will use the SPR framework to find suitable indicators to monitor their efforts in
a quantifiable way. The criteria that the selected framework needed to adhere to
was decided upon during both the literature study and the field study. The action
plan was divided into two parts, one for areas that are to be exploited and one for
areas that are already exploited. The good principles and action plan developed in
this master’s thesis is recommendations and are meant to be a step towards working
with biodiversity in a structured way at VGRE.

To circle back to the core changes that need to be made at the company in order
to implement the suggested framework, there is a need for a new way of thinking at
the company. New strategies, structures and guidelines will need to be implemented
to ensure that the employees can get the best possible opportunities to adhere to
the framework. This new way of working will mainly affect the beginning of the
project planning process as successful implementation of BNG, mitigation hierarchy
and the SPR relies heavily on biodiversity being thought of at the very start of the
project. There is a need for further development of the project planning process to
ensure that biodiversity is clearly included. The shift towards including biodiversity
in the process will take resources (such as time) and it will be relevant to oversee
the competences needed to be consulted at the beginning of a project. By using the
knowledge from ecologists, biologists and landscaping architects VGRE should have
good opportunities to seamlessly implement biodiversity into their day to day and
project planning process.
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6. Conclusions

6.1 Recommendations
For Volvo Group
As this master’s thesis was focused on, and limited to, VGRE and biodiversity it
is recommended to look further into how the different groups within Volvo Group
communicates on other types of projects and perhaps find better solutions regarding
knowledge transfer and retention within the company. In addition, at VGRE, it is
recommended to look further into hiring someone to further develop the specific
demands on a biodiversity assessment according to BNG and according to what
VGRE wants to accomplish in the future. This project is not to be rushed but is
recommended be started in the year of 2024.

For Gothenburg City
The city should look into how it can use the city Master Plan as a tool in order to
integrate biodiversity in the urban space (Sen and Dhote, 2023). The city have a
lot of power when it comes to building permits. Therefore, to put up demands on
implementation of the mitigation hierarchy on said permits is recommended to be
further looked into.

6.2 Further Studies
This master’s thesis does not go in to depth regarding biodiversity indicators and the
“how to” when to choose and pick them based on the region or nation one currently
resides in. This would be interesting to look further into as a set list for Sweden
depending on latitude/longitude and project type would be useful to have.

There is a need for more data on how biodiversity enhancing and mitigating actions
behaves over time (Heller and Zavaleta, 2009; Panlasigui et al., 2021). More infor-
mation regarding actions that are “always good” and “always bad” (depending on
geographic location and time of year) should be researched, as well as an expected
time frame for implementation of these suggested “always good” actions. This sug-
gested research should also go deeper into how biodiversity is linked to the mental
and physical health of human beings (Sen and Dhote, 2023). This would further
contribute to the beneficial view of STES within the field of ecology (Ahlborg et al.,
2019; Tan et al., 2020).
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