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Ecovoltaics in Sweden
Views on integrating measures for biodiversity in solar parks

Mans Ljungstrom
Johanna Hornelius

Department of Technology Management and Economics
Chalmers University of Technology

SUMMARY

In line with the process of society converting to renewable energy sources and the increasing levels of
electrification, solar power becomes a more important and prevalent energy source. One part of the
development in Sweden is the growth in size and numbers of solar parks. Another issue facing
humanity is the looming biodiversity crisis addressed in COP 15. In Sweden the ground mounted
solar parks might pose a risk to biodiversity, but also presents an opportunity with the implementation
of ecovoltaics. Ecovoltaics is the dual land use principle of combining measures for biodiversity and
solar power. This study therefore aims to investigate how solar parks in Sweden utilize ecovoltaics in
their design and what the industry needs to implement ecovoltaics more widely as well as
investigating existing and potential incentives for increasing ecovoltaics in Sweden. The methods
utilized in this thesis were a literature search and an interview study, with the methodology of
Systematic Text Condensation used to analyze the interviews. The study reached the following
conclusions: the use of ecovoltaics has grown in recent years, all interviewees reported the use of
some measures, the most prominent categories being aiming to avoid, minimize or offset impacts on
biodiversity. The industry reported three actions as essential: the development of more research and
best practices examples, clear and national regulations and a standardized measurement system for
biodiversity. There are no subsidies for ecovoltaics specifically. Further, it was found that there is an
opportunity to align investor and landowner interests with biodiversity through the use of economic
incentives.
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1. Introduction

In modern times, it is clear that global warming is affecting the earth as a result of greenhouse gas
emissions. A major portion of these consist of CO2 emitted from energy generation and
transportation. In an attempt to combat this, society is going through a period of electrification,
meaning not only does electricity generation need to shift from fossil fuels to sustainable sources, but
also more electricity needs to be generated in total.

One of the proposed ways to meet these new challenges is by expanding our society’s potential for
solar energy. The most prevalent technology in the field is currently the photovoltaic system, often
abbreviated PV (IEA-PVPS, 2021). PV-cells can be mounted almost anywhere and generate
electricity, but one of the more prevalent arrangements are ground mounted power cells in
concentrated areas called solar parks. Since the cells are usually mounted on poles, the ground in the
parks is unutilized.

Another issue facing our society and planet is the loss of biodiversity. Biodiversity loss is one of the
most pressing issues today and one that is strongly linked to climate change (United Nations, n.d.). In
the Swedish context, when discussing biodiversity, one of the more pressing issues is the loss of
meadowlike grassland (Naturskyddsforeningen, 2023). Meadowlike grassland are areas very rich in
species and the loss of meadowlike grassland disproportionately affects the biodiversity in the area,
mainly pollinators, which in turn impacts the Swedish ecosystems. One way to combat this is adapting
solar parks to create a similar habitat to meadowlike grasslands by implementing measures for
biodiversity. This practice of combining solar parks with measures to preserve or increase biodiversity
is called ecovoltaics (Pettersson et al., 2022).

Combining solar parks with measures for preserving or promoting biodiversity has the potential to
create positive impacts on two of the most pressing challenges that society is facing, minimizing CO2
emissions and at the same time minimize biodiversity loss. However, the concept of ecovoltaics is
rather new in the industry. According to a study made in 2021 by Bjérnsson et al., (2022), where
actors developing large-scale solar parks in Sweden, parks producing over 1 megawatt (MW), were
asked about their parks, half of the respondents had implemented measures to promote biodiversity.
One fourth of the respondents had also used sheep grazing for managing the vegetation in the park.
There are still rather few large-scale solar parks in Sweden. In 2022, there were 64 solar facilities
producing over 1 MW, connected to the electricity grid, compared to the total amount of solar
facilities which were 147 691 (Energimyndigheten, n.d.). In 2021, ground mounted solar facilities
contributed with 8 % of the total grid-connected solar energy production in Sweden (Lindahl & Oller
Westerberg, 2021). A number that will most likely increase when the demand for renewable energy
rises. To minimize the negative impacts on biodiversity from land use changes and increase
biodiversity in Sweden, it is important that biodiversity becomes a natural part of the development of
large-scale solar parks in Sweden.

Measures for biodiversity could potentially be associated with additional costs, more maintenance or
be more time-consuming which profit focused energy corporations might not necessarily be interested
in. To understand how the industry views the subject and investigate how ecovoltaics could
potentially be more widely implemented in Sweden, this study analyzes the industry’s attitude



towards the subject, to understand what measures are used today, what barriers there might be for a
higher implementation and what incentives, regulation or subsidies that potentially could be
implemented to incentivize the adoption of ecovoltaics in Sweden.

1.1. Aim and objectives

The aim of the study is to investigate how solar parks in Sweden utilize ecovoltaics in their design and
what the industry needs to implement ecovoltaics more widely. Also, the study aims to investigate
existing and potential incentives for increasing ecovoltaics in Sweden.

To achieve the aim, the study set out to answer the following research questions:

How is ecovoltaics implemented in solar parks in Sweden?

What barriers does the industry see with implementing ecovoltaics?

What additional costs occur when implementing ecovoltaics in solar parks?

Which economic incentives that are in place to preserve or increase biodiversity can be
applied to ecovoltaics in Sweden?

What does the solar energy industry see as necessary for a higher implementation of
ecovoltaics? What incentives or actions, from academia, authorities and the energy sector, are
seen as necessary?

1.2. Scope and Delimitation

The report will be limited in scope, with the following major delimitations:

This study will only investigate ground-mounted solar parks and will not include solar
facilities on buildings or floating PV.

This study will be focusing on ecovoltaics which includes grazing but excludes other forms of
agricultural activity.

This study will only investigate ecovoltaics in parks located in Sweden. Additionally, the
study will only include economic incentives that could potentially be available for Swedish
solar parks, including subsidies from the state, the European Union and potentially other
organizations. However, good examples and potential incentives from across the world will
be included for a deeper understanding of the subject and inspiration.



2. Background

In this section, background information about biodiversity, solar energy and solar parks are supplied
in more detail. Also, information on the potential impacts from solar parks on the environment and the
mitigation hierarchy is provided.

2.1 Biodiversity

Biodiversity is a term that describes a wide range of different diversities. The United Nations defines
it as “The variability among living organisms from all sources including, inter alia, terrestrial, marine
and other aquatic ecosystems and the ecological complexes of which they are part; this includes
diversity within species, between species and of ecosystems”, from "The UN Convention on
Biological Diversity : Follow-up in EEA Member Countries 1996 (1997). These broad descriptors
can be broken down to mean the need for genetic diversity within species, species diversity within
ecosystems and a broad range of different environments defining these ecosystems, both aquatic and
terrestrial. Biodiversity is essential for the health of the planet and the human race (Final Text of
Kunming-Montreal Global Biodiversity Framework Available in All Languages, 2022). Under current
business as usual scenarios, biodiversity is set to decrease going into the future, mainly as a result of
climate change and over exploitation. To combat this, the UN has negotiated the COP 15, agreeing to
the final vision of “living in harmony with nature”.

To combat the loss of biodiversity, the European Union has enacted the “EU Biodiversity Strategy for
2030” as part of the EU’s “New Green Deal”, which contains four main strategic approaches, protect
nature withing the EU, restore nature within the EU, enabling transformative change and supporting
biodiversity globally (European Commission, 2021). Sweden, as part of the EU, is obliged to
contribute to these goals.

Three of the EU’s biogeographical regions are today part of Sweden, “continental” mainly in and
around Skania, “alpine” in the Scandes and the rest being “boreal” (Naturvardsverket, 2020). Sweden
has a number of Natura 2000 areas, roughly 4000, spread over each of these biogeographical regions.
The most threatened type of habitat within Sweden is currently by far grassland, followed by costal
dunes, marine habitats and forests.

Grasslands in Sweden are today assessed as having an overall unfavourable outlook on preservation.
Additionally, most grassland habitats preservation status seem to have a negative development curve
(Naturvardsverket, 2020). The main factor driving this development is the modernisation of both
agriculture and forestry. Due to a lack of profitability, natural pastures have become less attractive to
use in animal husbandry. Without the grazing of animals or other management, open fields are
threatened by overgrowth. To combat this trend, the management of open fields need to increase and
the mosaic these areas create in the landscape need to be more connected.

Wetlands in Sweden are not in an as bad shape as the grasslands, with a majority of the habitats in this
category having an inadequate preservation status as opposed to the unfavourable status. However,
outside of the alpine areas, wetlands all show a negative development trend. This is, just as with
grasslands, mainly caused by a lack of grazing or other vegetation management, causing overgrowth
(Naturvardsverket, 2020).



2.1.1 Ecosystem services

Biodiversity is essential for humanity in the sense that it contributes to creating ecosystem services.
The EU defines ecosystem services as “Ecosystems services are the contributions of ecosystems to
economic, social, cultural and other benefits that people derive from ecosystems” (Maes et al., 2021,
p. 9). Ecosystem services can be categorized into four types of services, regulating, supporting,
provisioning and cultural services (Millennium Ecosystem Assessment, 2005). The regulating
services include, inter alia climate regulation, water and air quality regulation, pollination as well as
pest and disease control. Provisioning ecosystem services include products that the ecosystem
provides e.g, food, fresh water, medicine, materials and fuels for energy. Ecosystems also benefit
humans through cultural services such as providing educational and aesthetic values, inspiration,
space for recreation and increased social relations or eco-tourism. There are also supporting services
which include photosynthesis, soil formation and nutrient and water cycling. These services do not
directly affect humans but support the other categories which in turn provide services to humans
(Millennium Ecosystem Assessment, 2005).

Changes in land use, climate change and biodiversity loss are all strongly connected to the decline of
ecosystems and in turn also the reduced supply of ecosystem service. Globally, ecosystem services are
estimated to be worth between 125-140 trillion US dollars each year (OECD, 2019). However,
between 1997 and 2011 the economic losses from reduced ecosystem services due to land-cover
changes and land degradation were estimated to USD 4-20 trillion and USD 6-11 trillion respectively,
and the declining of ecosystems and biodiversity it still ongoing.

2.1.2 EU Biodiversity strategy for 2030

The Biodiversity strategy for 2030 is a long-term plan from the EU with the aim of reversing
degradation of ecosystems and biodiversity and will contribute to the protection of nature and the
recovery of biodiversity by 2030 (European Commission, 2021). For this aim, the EU has set out
targets for 2030 including reversing decreasing levels of pollinators, creating protected areas out of 30
% of EU’s land- and 30 % of the sea areas, restore degraded ecosystems and create biodiversity-rich
landscapes out of 10 % of the European farmland. The strategy was introduced on the 20" of May
2020 and has since then launched actions to help create a path towards the targets (European
Commission, n.d.-a). One of the key actions within the Biodiversity Strategy for 2030 is the launch of
the EU Nature Restoration Plan (European Commission, 2020)

The EU Nature Restoration Plan is a plan that aims to restore ecosystems and nature (European
Commission, 2020). The plan includes a variety of commitments including strengthening the legal
framework of the EU on nature restoration to minimize regulatory gaps for restoration, increase
sustainable practices within agricultural land and bring back nature in these areas. Another focus is on
soil ecosystems and restoring areas that have been poorly managed e.g., areas where there has been
unsustainable farming or overgrazing. The EU Nature Restoration Plan also focuses on energy
generation and how to find win-win solutions that can fight both climate change and at the same time
biodiversity loss. One solution that is mentioned in (European Commission, 2020) is solar farms
which implement biodiversity-friendly soil cover.



As one part of the Biodiversity strategy for 2030, the European Commission are proposing to
establish a new law called the Nature restoration law which will aim to restore ecosystems that has
been degraded and increase biodiversity, secure ecosystem services, limit global warming and
increase resilience (European Commission, n.d.-b). The proposed law is a continent-wide law which
will contain targets for a variety of ecosystems, habitats and species, from agricultural ecosystems to
forest ecosystems to pollinating insects among others. With the Nature restoration law, Member States
will have to submit national restoration plans for their country and are expected to report their
progress to the European Commission.

2.2 Solar energy

To minimize the effects on global warming and climate change, greenhouse gas emissions have to be
limited. For this to happen the world needs to reduce the use of fossil fuels and make a transition
towards using renewable energy sources. This transition plays an important role in tackling the
environmental problems that society is facing today. To tackle this, the Swedish parliament has
decided upon energy targets for the future. This includes that 100 % of the electricity production
should come from renewable sources in 2040 (Regeringskansliet, n.d.). This goal necessitates an
expansion of renewable energy systems like solar power, wind power and hydropower.

Solar power is increasing every year in Sweden. Since 2016, grid-connected solar cell facilities have
increased more than 14 times from 10 000 to over 147 000 facilities in 2022, from 140 MW to over
2,3 GW (Energimyndigheten, n.d.). Looking at large-scale solar cell facilities, the expansion went
from 3 facilities producing over 1 MW in 2016 to 64 facilities in 2022. In 2022, solar power increased
by 75 % compared to 2021 to a production of 2 TWh (Energimyndigheten, 2023b). However, the total
electricity production from solar power still only contributes approximately 1 % of Sweden's total
electricity production. With the goal of 100% electricity from renewable sources in 2040, the Swedish
Energy Agency made a report with a proposed strategy where the scenario showed that 5-10% of the
Swedish demand for electricity could potentially come from solar power (Energimyndigheten, 2022).
However, for this scenario to be true, actions have to be implemented to promote solar power.

2.3 Solar parks

Larger solar facilities are becoming more common within the energy sector. These large-scale
installations of photovoltaics, working as large generating stations which can produce high amounts
of power to the electricity grid are called solar parks (Wolfe, 2012). Ground-mounted solar parks are
large-scale installations of solar PV with panels usually constructed in arrays. The panels can be
attached to the ground through different mounting structures, for example piles driven into the
ground, concrete blocks or piers, or through earth screws (Lammerant et al., 2020). Solar parks can be
designed in many ways, with variations in array width and heights, the direction of the arrays, how the
arrays are mounted and the tilt angel of the panels.

Large-scale solar facilities like solar parks are still relatively new in Sweden, the first solar park with
an effect over 1 MW was built in 2014 (Stridh, 2016). In 2021, ground-mounted solar parks
contributed with 8 % of the total grid-connected solar energy production in Sweden (Lindahl & Oller



Westerberg, 2021). However, the development of solar parks is increasing rapidly both in Sweden and
across the world.

One factor that could possibly have had an affect the expansion of solar parks in Sweden are the lead
time. According to a report made by the Swedish Energy Agency (2018), lead times for solar power is
usually shorter than for other energy technologies where lead times for other technologies can range
between 5-10 years. In addition to the shorter lead times, other factors that potentially could explain
the expansion of solar facilities and solar parks are public acceptance, accessibility to areas with low
economic value and more affordable prices for the technology (Energimyndigheten, 2019a). The
falling prices for PV have enabled the technology to become a competitive technology for energy
production and the prices are assumed to continue to fall in the future.

2.3.1 Choice of location

Large-scale solar parks require large land areas for their establishment. Some of the factors that are
mentioned in the literature to affect the choice of location for solar parks are the solar radiation and
shadowing effects, connection and distance to electricity grid and low costs for the land area.

Solar radiation

When deciding on the location for a solar park, one important factor is the proportion of solar
radiation. The amount of solar radiation differs throughout Sweden, from 750 kWh/m? in the north to
1050 kWh/m2 in the south (SMHI, 2017). To maximize energy generation per area the width and
height of the panel arrays has to be designed properly to fit the topography and latitude in the chosen
location (Wolfe, 2012). Another important factor is that the location is an open area to reduce the risk
of shadowing the panels. According to Bjornsson et al., (2022), when mapping solar parks over 1 MW
in Sweden in 2021, the general rule was to use open areas with high solar radiation.

Connection and distance to electricity grid

From the study by Bjornsson et al. (2022), according to the respondents, the two most important
factors when choosing the location for a solar park were the price for buying or leasing land area and
the distance to the electricity grid. To minimize the costs for the project, it is important that the park is
located close to the grid. Long distances from the electricity grid can lead to high additional costs for
the project (Energimyndigheten, 2019b; Wolfe, 2012). Also, it is important that the chosen site is
located where the electricity grid has the capacity for the planned installation. If the electricity grid
does not have capacity, there is a risk of additional costs from reinforcement of the electricity grid.

Price and type of land

In addition to the proportion of solar radiation and the distance to the electricity network and its
capacity, another factor that affects the choice of location is the price of land. The price of buying or
leasing land was one of the main factors when choosing location for large-scale solar parks, according
to Bjornsson et al. (2022). To make the solar park profitable, it is important that the economic value of
the area is low (Energimyndigheten, 2019b). The choice may also depend on the current land use,
which could affect the development of the project (Wolfe, 2012). The study by Bj6rnsson et al. also
showed that 65% of the large-scale solar parks in Sweden were built on agricultural land. Other land
types that were used were open areas alongside roads or by closed airports, on industrial land or
pastures.



2.3.2 Permits and regulations

There is usually no requirement for a building permit for solar parks in Sweden as long as the
installation is not legally seen as a building (Energimyndigheten, 2019b). Usually, the only
requirement is to apply for consultation with the County Administrative Board, according to the
Swedish Environmental Code 12th chapter 68 (12:6). The consultation is needed for measures done in
nature that could substantially change the environment. However, there are a few elements that need a
building permit even if the panels themselves do not need one. For example, there is a need for a
building permit for transformer stations (Boverket, 2018). It can also be required to have a building
permit for construction trailers (Boverket, 2022a).

If there is a risk that the solar park substantially affects or changes the environment, which includes
damage to e.g., materials and natural resources, biodiversity or valuable environments, the developer
has to apply for consultation according to 12:6 in the Swedish Environmental Code
(Energimyndigheten, 2019b). The Consultation Application is submitted to the County Administrative
Boards in the county where the park is planned. The application, according to 12:6 in the Swedish
Environmental Code, refers to measures or activities which are not covered by any other permits or
obligations within the Environmental Code (Naturvardsverket, n.d.-c). The County Administrative
Board have the right to demand that the developer prevent or limit the damage to the environment by
taking necessary measures or they can decide to prohibit the activity if the damage to the environment
is too high.

2.3.3 Potential negative impacts on biodiversity

One common foundation option for ground-mounted solar facilities are pile systems where panels are
held up by piles driven into the ground. If using piles, the area being directly affected by the structure
is minimal. This creates good opportunities for mitigating the impact on nature where biodiversity can
be preserved or even increased. However, if solar parks are not planned or managed properly, there is
a risk of negative impacts on the environment and the biodiversity in the area. Some negative impacts
that may occur include loss or degradation of habitats, habitat fragmentations due to fencing and
disturbance for wildlife (Lammerant et al., 2020).

One common consequence from land use changes is habitat loss and by occupying land for solar
parks, there is a risk of negative impact on habitats and species in the area (Blaydes et al., 2021;
Lammerant et al., 2020). Aside from the direct consequence of habitat loss from changes in land use,
habitat may also be degraded or transformed when the environment is changed into a solar park.
According to New Jersey Department of Environmental Protection (2017) some potential
consequences from solar parks on the environment are reduced vegetation and infiltration, increased
runoff, lower air and water quality, lower soil activity and compaction of soil. Furthermore, the panels
may also lead to changes in microclimate by affecting shadowing, rainfall distribution as well as
changing the temperature, which could impact the growth of vegetation (Lammerant et al., 2020).
Furthermore, by habitat loss or degradation, solar parks may create barriers for species to reach
suitable habitats in other areas.



Barriers can be created by fencing off areas, commonly done around solar parks, which can lead to
fragmentation of habitats (Lammerant et al., 2020; Lovich & Ennen, 2011). It can also create barriers
for genetic exchange between populations through obstructing movement (Lovich & Ennen, 2011).
Also, because of fencing and fragmentation, there is a risk of reduced feeding and resting places for
wildlife (Lammerant et al., 2020).

In addition to habitat loss, degradation and fragmentation of habitats and species, other consequences
that may occur in solar parks, mainly during the construction phase, could be disturbance from noise
emissions (Lovich & Ennen, 2011). The consequences from noise emissions may include increased
levels of stress in wildlife, changes in their behaviors and habitat use and reduced immune systems
and reproduction. Another potential negative impact on the environment from the construction phase
could be that with clearance of vegetation or earth movements, habitats for invasive species may be
created (Lammerant et al., 2020).

The potential negative impacts on the environment from solar parks creates a risk for reduced
biodiversity in the area. This could in turn lead to effects on ecosystem services. According to Raberg
et al. (2021) solar parks risk reducing supporting ecosystem services like photosynthesis or
biogeochemical cycles due to changes in water or light access under the panels. Also, regulating
ecosystem services may be endangered as a result of this. With changes in soil composition, biomass
or reduced biodiversity in the area, consequences like weakened regulation of water and air quality,
risk of poor water flow regulation or reduced carbon storage may occur. Solar parks could also have
negative effects on pollinator populations through land use change and damaging of habitats for
pollinators (Blaydes et al., 2021). Pollination is another important ecosystem service that provides
benefits to humans through for example contributing to securing and improving food production, wild
plant populations and helping preserve ecosystems.

Solar parks may also risk having an effect on cultural ecosystem services by creating barriers for
pedestrians, changing the landscape view or affecting the esthetic or recreational value of an area.

2.3.4 Opportunities for biodiversity in solar parks

Despite the potential negative effects including habitat loss or degradation, fragmentation or
disturbance, the characteristics of solar parks could potentially also create good opportunities for
preserving or even promoting biodiversity in the area. As mentioned earlier, the area used for the
construction is usually very small. According to (BRE, 2014), if piles are being used, 95% of the area
in the park is not disturbed by the construction, where the piles and the additional infrastructure
occupy less than 5% and 1% respectively. Meaning that 95% of the area could be utilized in other
ways, for example by vegetation growth or other measures for biodiversity. In addition to the large
area unutilized by the construction, creating good opportunities for vegetation to grow under and
around the panels, solar parks usually have relatively low human activity that creates an environment
without disturbance for wildlife. Also, because of the long operation time of solar park, at least 20
years, the area will be protected from other disturbance over a long time. This creates good
opportunities to establish habitats for wildlife which could work as havens (Parker & Monkhouse,
2022).



Solar parks, if planned and managed properly, also have the chance to not only preserve the existing
biodiversity, but if built in an area with low biological values, increase biodiversity as well. One
common type of land that is often used for solar parks in Sweden is agricultural land (Bjornsson et al.,
2022). Agricultural land that has been used for production and where fertilizers have been commonly
used usually has very nutritious soil that often only suits a small variety of species (Pettersson et al.,
2022; Raberg et al., 2021). Turning agricultural land into solar parks could reduce intensively
managed land with few species into less nutritious land, by not using fertilizers and herbicides, with
conditions that suit a variety of species instead of monocultures.

The characteristics of solar parks create good opportunities for biodiversity. By preserving or creating
a high plant diversity in a park, valuable habitats could be developed which could provide a large
range of species, for example insects, reptiles, birds and small mammals, with benefits like shelter and
feeding areas (Parker & Monkhouse, 2022). With higher biodiversity, ecosystems could become more
resilient to adverse effects from climate change and also enhance ecosystem services.

2.4 The Mitigation Hierarchy

The mitigation hierarchy is a useful tool for contributing to biodiversity and preventing its loss. For
maximum effect Pettersson et al. (2022) recommends that the tool should be utilized early in the
process of constructing a solar park, as early as the planning stage if possible. Through its use, the
mitigation hierarchy minimizes the environmental impact of a construction project and aims to
potentially provide a net gain.

The principles of the mitigation hierarchy, in order of importance: firstly, vulnerable areas and
ecosystem features should be avoided to as large an extent as possible. Secondly, any impact should
be minimized. Thirdly, any damage incurred should be restored. And lastly, any residual impacts
should be offset. This is illustrated in Figure 1.

Avoidance is most effective when implemented early in the planning stage but can be utilized during
construction and end-of-life as well. It is based on identifying and avoiding, both spatially and
temporally, potential impacts from the project on the environment (Bennun et al., 2021). The second
principal, minimization, generally refers to the possibility of reducing the duration, intensity or extent
of impacts. Minimization can be applied during several steps of the project cycle of the solar park,
from the project design phase to the end-of-life phase. The principle of restoration, in the context of
the mitigation hierarchy, refers to the restoration of habitat and ecosystem features that were damaged
by the project, despite the application of avoidance and minimization, to their pre-project state. In this
context, it only refers to the repair of features on their original location, not compensatory measures in
other locations. Restoration is performed during construction or during the end-of-life phase.

The offset measure differs from the other principles, in that it is not only meant to compensate for the
damages created but create additional biodiversity (Bennun et al., 2021). It is meant to offset any
impact not mitigated by the other principles. Offset aims to achieve this by creating new habitats in
the same, or another, location as the project. Additionally, offset measures can be implemented at any
time during the project’s lifetime.



Figure 1. Graph illustrating the temporal flow of the 4 principles of the mitigation
hierarchy, avoidance, minimization, restoration and offset. The impact on biodiversity is
on the X-axis and time is on the Y-axis. Modified from “Figur 4" in Pettersson et al.
(2022).
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2.5 Best practise guides for ecovoltaics

Guidelines and best practice reports can work as incentives for increasing biodiversity in solar parks
where stakeholders and actors within the solar industry can get inspiration and knowledge in how
solar parks can benefit biodiversity and what measures are suitable to implement in parks. Some
reports and manuals are presented below.

Ecovoltaics and agrivoltaics — a manual on solar parks that benefit biodiversity and ecosystem
services

Ecovoltaics and agrivoltaics — a manual on solar parks that benefit biodiversity and ecosystem
services (original title “Ecovoltaics och agrivoltaics - en handbok om solcellsparker som gynnar
biologisk mangfald och ekosystemtjinster” translated by the authors) is a manual created by the
Research Institutes of Sweden (RISE) together with Ecogain AB and was published in October 2022
(Pettersson et al., 2022). It is a manual with guidelines for how to create solar parks with no impact or
a positive impact on biodiversity, ecosystem services or cultivation. The manual is part of the project
Eko-Sol which was preformed between 2020 and 2022 by RISE and Ecogain AB and was financed by
The Swedish Energy Agency (RISE, n.d.). Except for the manual, the project also includes a mapping
of solar parks in Sweden, a survey about large-scale solar parks, a literature study and a case study.

The manual was created to help actors working with large-scale solar parks to create parks that can
have a positive effect on biodiversity and ecosystem services such as cultivation or animal husbandry

(Pettersson et al., 2022). It includes guidelines for both ecovoltaics and agrovoltaics, combining solar
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parks with measures for agriculture. According to Pettersson et al. (2022), the guidelines are primarily
written for entrepreneurs in the solar energy industry, but also actors working with biodiversity and
ecosystem services within County Administrative Boards and municipalities, interested land or
property owners could use the guide for building biodiversity positive solar parks.

The manual offers guidelines and recommendations on how to work in the different stages of solar
park development, from planning to building, managing and dismantling of a solar park to benefit
biodiversity and ecosystem services (Pettersson et al., 2022). It also includes lists of actions and
measures for ecovoltaics and agrovoltaics that are suitable to implement in solar parks. Furthermore,
the manual includes a chapter on technical solutions for ecovoltaics and agrovoltaics.

Solar, Biodiversity, Land Use: Best Practice Guidelines

Solar, Biodiversity, Land use: Best Practice Guidelines (SolarPower Europe, 2022), is a report
developed by SolarPower Europe together with co-author BirdLife and was published in October
2022. SolarPower Europe is a member-led association for the solar PV sector in Europe, representing
over 280 organizations and works as the link between the solar PV sector and policymakers to work
towards solar becoming the leading energy source in Europe (SolarPower Europe, n.d.).

The report is developed to work as a guide for stakeholders within the solar industry to provide
information and recommendations about the synergy between solar PV and biodiversity. This, is done
through providing information about EU regulations that are relevant for solar projects and also on
environmental protection. The guide also includes how these are being applied in different EU
Member States through case studies. The report identifies suitable land types for solar projects and
provides a toolbox for stakeholders to help identify suitable land for solar projects. The guidelines
also include best practices and examples from sites in Europe where measures have been used.
Furthermore, the guide offers information about measures throughout the different phases of the
project.

Realising the Biodiversity Potential of Solar Farms — A Practical Guide by Wychwood
Biodiversity and Naturesave Insurance

Realising the Biodiversity Potential of Solar Farms — A Practical Guide by Wychwood Biodiversity
and Naturesave Insurance is a guide developed by Wychwood Biodiversity and Naturesave Insurance
(Parker & Monkhouse, 2022). It is written by Dr Guy Parker and Joseph Monkhouse from the
consulting group Wychwood Biodiversity and the guide was edited and published in April 2022 by
Naturesave insurance. The guide was developed through information gathering from many sources
that includes experiences from the team at Wychwood Biodiversity, solar farm owners and
communities, conservation NGOs, landscape companies, Wildlife Trust and Buglife.

The report is a practical guide for stakeholders owning or responsible for managing solar parks with
the aim of providing guidance on how to enhance biodiversity within parks (Parker & Monkhouse,
2022). It provides information about how solar parks can benefit biodiversity and gives practical
guidance in how to plan and design parks for increased biodiversity. Furthermore, it offers
information on how to create and manage wildlife habitats within the park and includes information
about monitoring biodiversity in solar parks.
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IUCN - Mitigating biodiversity impacts associated with solar and wind energy development -
Guidelines for project developers

Mitigating biodiversity impacts associated with solar and wind energy development - Guidelines for
project developers is a book published in 2021 by The International Union for Conservation of Nature
(IUCN) and The Biodiversity Consultancy and is a guide for project developers within solar and wind
energy to mitigate their impact on biodiversity and ecosystems (Bennun et al., 2021). The guidelines
are directed towards project developers, operators and investors of solar and wind energy projects.
However, the guidelines could also be used by a variety of stakeholders within the field such as
governmental authorities and policymakers or non-governmental organizations.

The aim is to provide information and knowledge through practical solutions and good practice
approaches for mitigating impacts on biodiversity (Bennun et al., 2021). The guide uses the mitigation
hierarchy as a basis and provides tools and approaches on how to work with the different stages of the
hierarchy to minimize the negative impacts on biodiversity and ecosystems, through all phases of the
project. The guide also supplies information about how projects within solar and wind potentially
could impact biodiversity and how to work both proactively with measures for avoidance and
minimization but also measures for restoration and offsets. Furthermore, the guide includes a list of
case studies from solar and wind energy projects, which supports the guidelines.
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3. Method

To be able to answer the research questions, a literature search and interview study was performed.
The study was done in five parts. The first part was the literature search, collecting data for the
background and result. The second part was constructing an interview guide, using the literature
search and through meetings with experts on ecovoltaics. The third part was contacting actors within
the field of Swedish solar parks. The fourth part was to conduct the interviews. The last part was to
analyze the interviews using Systematic Text Condensation.

3.1 Literature search

A literature search was conducted to gather information complimentary to the results of the interview
study. It also contributed to the background in the previous chapter. The literature gathered was on the
topics of solar power, biodiversity, biodiversity in solar parks and ecovoltaics. The search was
initially preformed using Scopus and Google Scholar. Thereafter, the snowball sampling, using the
sources of found sources to find more information, was used to gather additional information. Grey
literature and reports published by governmental authorities and intergovernmental organisations was
also directly sought out.

3.2 Interview guide construction

With the help of the information gathered during the literature search and the research questions, an
interview guide was constructed. The guide was divided into 6 topics to help direct the flow of the
interview. Interview questions were constructed and ordered within each of these topics. The chosen
topics are as follows, introduction, choice of location, measures for biodiversity, barriers, economic
incentives and closure. The questions were designed to be open ended, to facilitate a semi-structured
interview. Two meetings with experts on ecovoltaics were held to get inspiration for the questions in
the guide. The interview guide is provided in Appendix 1.

3.3 Contacting the interviewees

To get in contact with actors within the solar power industry two main strategies where utilised. The
first was to target companies having produced solar parks with effects over 1 MW. To reach these
actors their PR-departments or receptions were contacted through email or telephone and asked if
anyone at the company wanted to be interviewed for the project. The second method used was to ask
the ecovoltaics experts consulted during the interviewed guide construction for recommended contacts
within relevant solar power actors. In total 17 actors were contacted and 13 actors agreed to
participate.
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3.4 The interviews

Thirteen semi-structured interviews were conducted as the primary means to gather information for
the result. The interviews where all conducted remotely using Zoom except for two which were held
via telephone. All interviews were held in Swedish and all interviewees where fluent in the language.
The length of the interviews ranged from 30 to 75 minutes, with most falling in the 45-60-minute
range. The interviewees where all given the option to remain anonymous. All the interviews were
recorded and transcribed utilising the automatic transcription tool in Microsoft Word and was
subsequently proofread and corrected manually.

The interviews followed the interview guide but as the main questions were formulated to be open
ended follow up question where asked when deemed appropriate. A neutral stance was held through
all interview to avoid influencing the interviewees.

Of the interviewees, seven had constructed a solar park and out four of them owned the park. Fiver
interviewees had not yet constructed any solar parks, though they had projects in the development
phase. One of the interviewees represented an organisation.

Of the 13 interviews that were conducted, seven of the participants had already constructed at least
one solar park producing over 1 MW, where four of these owned their own park (Al, A2, A3, A4)
and the remaining three had only built parks but did not own the parks themselves (B1, B2, B3). Five
of the remaining participants had not yet constructed any solar parks in Sweden however, they had
projects in the planning or development phase (C1, C2, C3, C4, C5). One of the participants
represented an organisation (D1).

3.5 Systematic Text Condensation

In order to analyze the gathered material, the methodology of Systematic Text Condensation (STC),
developed by Kristi Malterud (2012) was used. STC consists of four distinct steps, total impression,
identifying and sorting meaning units, condensation and synthesis.

During the first step, total impression, all transcripts from the interviews were thoroughly reviewed
individually, with no communication between the co-authors. There was no attempt at systematization
of the material. Rather, a total impression of the material was developed, and common themes
throughout the material were identified and compiled into a list. The themes identified by the co-
authors were then compared and differences and commonalities were discussed, and a list of themes
were finally compiled. Lastly, themes not deemed to contribute to the research questions were
removed.

During the second step, identifying and sorting meaning units, all transcripts were read through again.
This time the themes identified during step one were kept in mind and meaning units, parts of the text
that contain some information about the research question, were identified and copied into lists
associated with the theme or themes they were deemed to align with most closely. During this step,
themes are kept loose. Similar themes were allowed to merge, and too broad themes were allowed to
be broken up into new themes.
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During the third step, condensation, the meaning units within each theme were sorted into subgroups
that each have a different perspective on the theme and contributing to the research question. By
reviewing each meaning unit within the subgroups their content and meaning can be combined into a
condensate, an artificial quotation maintaining, as far as possible, the original terminology of the
interviewees. The condensates are written in first person.

During the fourth step, synthesis, the condensates of a theme are synthesized into a final analytical
text written in third person. The texts were meant to collect and encompass the interviewees
experience and present it as the finalized result. These were accompanied by a title given to each
synthesized text, which provided a quick overview of the findings of the study and are presented in
Chapter 4. The synthesized texts were finally checked towards the original transcripts to make sure
the texts accurately represented the interviews.
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4. Result

In this chapter, the results from the literature search and the interviews are presented. For the
subsections 4.1.1 and 4.4.1 the findings from the literature search are presented first, followed by the
results from the interviews. All quotes were translated from Swedish to English by the authors.

4.1 Implementation of ecovoltaics in solar parks

In this section, measures for preserving or promoting biodiversity in solar parks are presented, both
measures that can be found in literature and measures commonly used or mentioned by the
interviewees. The measures discovered in literature are listed and described in Table 1-4. The
measures have been grouped in accordance with the principles of the mitigation hierarchy. In Section
4.1.2, measures used by the interviewees has been analyzed and presented in the three subgroups in
accordance with the principles of the mitigation hierarchy, avoidance measures, minimizing measures
and offset measures. The third principal, restoration, was left out because no measure pertaining to
this principal were mentioned during the interviews.

4.1.1 Inventory of measures for ecovoltaics

In this section, measures for biodiversity in solar parks discovered during the literature search are
provided. The measures have been categorized in accordance with the principles of the mitigation
hierarchy the authors deem the measure to align with most closely. All measures were sourced from
the best practice guides in 2.5 and are displayed in Tables 1-4.

Table 1: Avoidance measures

Designing the layout of the park in a manner that avoids
Park design damage to ecosystem features (Bennun et al., 2021;
Pettersson et al., 2022; SolarPower Europe, 2022).

Timing construction of the park to avoid disturbing natural

Scheduling cycles (Bennun et al., 2021; Pettersson et al., 2022).

Avoiding sensitive areas early in the planning phase and
potentially comparing viable alternatives from a biodiversity
perspective (Bennun et al., 2021; Pettersson et al., 2022;
SolarPower Europe, 2022).

Site selection
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Table 2: Minimization measures

Avoid temporal
disturbances

Timing upkeep of the park to avoid disturbing natural cycles
(Bennun et al., 2021; Pettersson et al., 2022; SolarPower
Europe, 2022).

Protect sensitive areas
within the park

Designing the park to keep construction and park equipment
a safe minimum distance from vulnerable areas (Bennun et
al., 2021).

Reduce compaction

Compact soil inhibits the growth of plants and can be caused
by heavy machinery. Reducing the area or amount of
compaction is beneficial for vegetation growth (Bennun et
al., 2021).

Reduce output of light,
noise and chemical
pollutants

Reducing light and noise pollution creates a calmer
environment for wildlife. Chemical pollutants are rare in
solar parks, but potentially hazardous none the less.
(Bennun et al., 2021; SolarPower Europe, 2022).

Reducing habitat
fragmentation

Not dividing existing natural habitats, such as using fences
that allows for wildlife passage (Pettersson et al., 2022;
SolarPower Europe, 2022).

Table 3: Restorative measures

Post-construction
restoration

Repairing biodiversity features damaged by the project as
soon as construction of the park finishes (Bennun et al.,
2021).

Post-use restoration

Restoring the park to its pre-developed state by repairing
biodiversity features damage by the project (Bennun et al.,
2021).

Restoring vegetation

Replanting of original vegetation to the extent possible,
following decommission of the park (Bennun et al., 2021).

.Un-compact soil

Uncompacting the soil after the parks use-phase ends.
Allows for plants to grow their roots more easily (Bennun et
al., 2021).
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Table 4: Offset measures.

Build amphibian hotels

amphibians can overwinter or find shelter (Pettersson et al.,

Construct and deploy shelters for amphibians where

2022; SolarPower Europe, 2022).

Build bird- and
bathouses

Construct and deploy bird- and bathouses for the benefits of

local bird and bat species respectively (Pettersson et al.,
2022; SolarPower Europe, 2022).

Build insect hotels

Construct and deploy insect hotels for the benefit of local
insect species (Pettersson et al., 2022).

Create sandy
environments

Provides a habitat for plants, some fungi and insects,
especially bees and bumblebees (Pettersson et al., 2022).

Establish flower beds

Relies on a meadowlike grassland having been established.

Planting meadow flower appropriate for the region provides

feedstock for pollinators, who are currently in low numbers

in Sweden (Parker & Monkhouse, 2022; Pettersson et al.,
2022; SolarPower Europe, 2022)

Establish grazing

Relies on a meadowlike grassland having been established.
Grazing helps establish a natural cycle in the grassland and
benefits all animals who has grassland as its primary habitat
(Pettersson et al., 2022; SolarPower Europe, 2022).

Establish meadowlike
grassland

Planting meadow grasses appropriate for the region and

cutting and removing grass creates a habitat for animals who

rely on meadowlike grassland, especially pollinators
(Pettersson et al., 2022).

Leave old and dead

Placing a pile of wood pieces of various sizes in a non-
obstructive location within the solar park (Pettersson et al.,

wood
2022).
. Placing cairns creates habitat and shelter for reptiles, insects
Place cairns .
and other invertebrates (Pettersson et al., 2022).

Plant trees and bushes

Trees and brushes create habitats for insects and birds and
can create a green corridor. Trees might however shade the
installations and reduce output (Parker & Monkhouse, 2022;

Pettersson et al., 2022; SolarPower Europe, 2022)

Restore ditches and
streams

Creates an aquatic environment for aquatic plants,
amphibians, insects and other invertebrates (Pettersson et al.,
2022). Low lying wetter areas are usually not suitable for
construction and highly suited for ditches or streams (Parker

& Monkhouse, 2022).




4.1.2 Ecovoltaics in Swedish solar parks

The analysis from the interviews showed that all interviewees had worked with some measure for
either preservation or promoting biodiversity. Most interviewees mentioned that biological values are
important when screening for locations and where areas with high biodiversity usually are avoided.
The interviewees also brought up minimizing measures with the most common ones being leaving
trees and vegetation standing in the park if possible, keeping distance to sensitive habitats and
working with wildlife fences that reduce the risk of fragmentation and creating barriers. For offset
measures, sowing flowerbeds or establishing grasslands were often mentioned. Also, establishing
sand dunes and log piles from old and dead wood were commonly mentioned measures. There is a
desire to use sheep grazing in the parks for managing vegetation, however, some of the interviewees
are uncertain about logistics and the feasibility of sheep grazing.

Avoidance

Most of the interviewees mentioned that they work a lot with site selection, either through an internal
mapping tool or using GIS. Through these tools they avoid sites with public and national interests,
such as Natura 2000 areas and other areas designated to have high biodiversity. The interviewees who
did not use a tool like the ones mentioned above, reported that they only look for land in a very
limited area. After a site has been selected an ecology consultant visits the site and determines if the
site contains high biodiversity, or if there are red listed species present. If this is the case, then the
development of the site is stopped. These measures ensure that areas with high biodiversity are
avoided.

Minimizing

Most of the interviewees reported that they apply some sort of minimizing measures. These include
leaving trees and other vegetation within the park to provide various habitats, or keeping a safe
distance to other micro habitats, like cairns and ponds. This can create wildlife corridors through the
park and minimize fragmentation. The use of wildlife fences or the lack of fences all together are also
used to minimize fragmentation, and most interviewees reported one of the two. Often it was also
reported that the timing of cutting and trimming the grass is adapted to avoid the breeding times of
ground nesting birds and that of spawning amphibians. Grass is still not allowed to grow high enough
to shade the PV cells.

Offset measures

Out of the 13 interviews, 7 participants had already built larger solar parks in Sweden at the time of
the interviews while many of the remaining interviewees were developing projects for large-scale
solar parks. From the interviews with actors who have built solar parks today the most commonly
mentioned offset measures were establishing flowerbeds or meadowlike grasslands, creating sandy
environments and dunes, leaving old and dead wood and create log piles within the park as well as
placing bird nests around the parks. The most common measure was to establish some type of
flowerbed or meadowlike grasslands, but the choice of sown species might differ depending on the
location. Leaving old and dead wood in the area or creating piles with dead wood was seen as one
rather easy measure according to the interviewees. They argued that by leaving trees that had to be cut
down for the installation or that the landowners had access to, this can be used to create a good offset
measure. Except for the above-mentioned measures, other measures that some of the interviewees had
implemented included planting hedgerows, creating insect hotels and placing beehives in the park.
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For the interviewees that are developing projects and planning to build solar parks the most common
measures are the same as for the ones that are already in place, establishing flowerbeds and
grasslands, creating sand dunes and piles of old and dead wood. These measures are mentioned by the
majority of the interviewees. A few of the interviewees also mentioned measures like bee hotels,
insect hotels and birding nests as measures that are planned to be implemented. Also establishing
wetlands and avoid fencing are measures that are planned in some parks. Except for these, some
measures that were also discussed by a few interviewees are tree corridors to reduce barriers, creating
ponds or place cairns.

Many of the interviewees discussed sheep grazing as a measure for biodiversity in solar parks.
However, only a few of the interviewees mentioned that they use sheep grazing for managing the
vegetation around and under the panels. Of the interviewees that discussed sheep grazing, there is a
desire to be able to use it, however arguments like problems with logistics and transportation, need for
careful planning as well as scheduling to fit with the vegetation growth are all mentioned as barriers
for using sheep.

4.2 ldentified barriers for a higher implementation of ecovoltaics

The barriers for a higher implementation of ecovoltaics that were brought up is the lack of knowledge
about biodiversity, lack of clear rules and regulations, difficulties because of site specifics conditions
and lack of prioritization for biodiversity within the industry. The interviewees see lack of knowledge
as one of the main barriers for a higher implementation, for project developers, investors but also
policy makers and county regulators. The lack of knowledge leads to uncertainties about
implementing measures for biodiversity. The interviewees also see the lack of clear rules and
regulations as one of the barriers, leading to differences in interpretations and uncertainties about what
is expected of the project developers. Most interviewees mentioned specific conditions for each site as
a barrier, creating uncertainties in how to create national rules that suit all locations. The last barrier
discussed by the interviewees was the lack of prioritizing for biodiversity, that the industry is
prioritizing other factors before biodiversity both within companies and their business models but also
for landowners and investors.

4.2.1 Lack of knowledge

All the interviewees mentioned lack of knowledge as one of the main barriers for the industry to
overcome. This deficiency is industry wide and on all levels of the project development chain, project
developers, investors, and county regulators. Very few within the sector are biologists or ecologists,
most mentioning that they are engineers and economists and therefore lack the expertise to work with
biodiversity. The actors therefore must rely on external expertise.

“Most of us who work here are not biologists or experts in biodiversity, so the intent is to

actually let people who are good at this stuff give suggestions”
-C3

20



Lack of knowledge results in uncertainties with regards to what measures to implement in what
location. A few even expressed concerns about the effectiveness of implementing any measures at all.
This was believed to be compounded by the inability to measure biodiversity.

The leading contributing factor mentioned is the relative youth of the industry, with very few effective
Swedish examples demonstrating the success of implementing ecovoltaics. Some of the interviewees
voiced a belief that with time the issue would resolve itself with one mentioning that most of the
larger solar parks have been built within the last year and the long-term effects of the implemented
measures in these parks have not yet been seen.

4.2.2 Lack of clear rules and regulations

Most interviewees see the lack of clear rules and regulations for solar parks as one of the major
barriers for a higher implementation. These interviewees expressed their concerns about the absence
of clear rules for solar parks as a cause for uncertainties in the planning process of solar parks. The
absence of clear rules and regulations leads to different interpretations of the regulation that is in place
today, which is the Swedish Environmental Code (12:6), both between different County
Administrative Boards but also for the developers of solar parks.

“There are specific writings in the The Swedish Environmental Code, different regulations
regarding wind, we lack that and that is precisely what causes County Administrative
Boards in Sweden to have a little trouble interpreting the Environmental Code and the

various regulations in a legally secure manner”
-B2

A few of the interviewees also mentioned the broad definitions of the words biodiversity and
environment as a problem when trying to interpret the Environmental Code. Another argument that
was brought up was the uncertainty about what should be included in the permit application when this
can vary greatly between counties.

4.2.3 Importance of site-specific conditions

Some of the interviewees believe that another hindrance could be that every site has its specific
conditions, making it difficult to have the same requirements for all locations and counties. What
implementations suit the location depends on the site’s specific conditions and the impact on the
landscape. They believe that implementations should be selected according to the conditions and
needs on the site and not just because of regulations, creating problems with too specific rules and
regulations for biodiversity in solar parks.

“We want it [implementations] to be based on the needs or the possibilities that really
exist, not what we think will be good”
-B2
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4.2 .4 Lack of stakeholder interest

Most of the interviewees also brought up the lack of interest or priority of biodiversity from the
involved stakeholders as a barrier. Arguments that were mentioned are that biodiversity might not be
as highly valued as profit, that some actors prioritize maximizing energy production and not
biodiversity as well as the industry’s lack of knowledge because biodiversity is not their main focus.

“A whole chain is needed. The person who is responsible for the service must be able to
offer these services in a way that creates biodiversity but those who buy must also
understand that they have to pay for it because it is a very small amount of money to create

a very large value”
- B3

Most of the interviewees lease land from landowners. Some interviewees expressed the importance of
the landowners’ interest in the subject, where it is important to find landowners that are interested in
creating biodiversity and biological values in the area. They also believe that the landowners could
make demands for preserved or increased biodiversity.

In addition to the need for interested and willing landowners, another barrier that is mentioned is the
lack of interest or knowledge from investors. A few of the interviewees also explained that there
might be a risk that investors will not be interested in funding projects where the legal requirements
for biodiversity are too high.

Some of the interviewees also brought up the structure of organizations and companies as a potential
barrier for higher implementation of measures for biodiversity. They discussed how the business
models or structure of the organizations might become a barrier if there is not a role or actor who can
prioritize and make time for biodiversity within the organization or company.

At the same time as the organization's structure or priorities might become a barrier, many of the
interviewees mentioned that they do have an interest and curiosity for the subject. They also work to
increase their knowledge and want to invest in biodiversity in solar parks.

“It feels like the issue is very much relevant as of late. Not only for us but for others as
well. People are talking more and more about, for example, sheep grazing or how it can be
used. Also, pastures in parks and in general there is a great interest from others within the

industry”
-Al

4.3 The costs of ecovoltaics

Most interviewees answered that there is little to no additional costs when adapting solar parks to
ecovoltaics. This means that the costs for measures are extremely small compared to the whole project
and revenue. One important factor to lower the costs for measures is to acquire the right knowledge,
which can be done by consultation with ecologists or biologists who have the knowledge or by
cooperating with non-profit organizations within biodiversity. One ecovoltaics measure that was
mentioned as potentially adding costs is sheep grazing, depending on the logistics of transportation of
sheep.
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4.3.1 Negligible cost

Most interviewees agreed that the cost for implementing ecovoltaics in solar parks are negligible or
marginal in comparison with the revenue of developing and running a solar park. Those that
elaborated agreed that the low cost mostly came from having or having acquired the right knowledge.
For example, adapting the time when the grass is cut to not interfere with the breeding times of birds
does not cost more than cutting the grass at any other time, providing it does not grow to cover the
solar panels.

The knowledge this requires was stated to be easy and cheap to come by. Most large solar parks
projects perform an Environmental Impact Assessment during the planning as part of their
Consultation Application and must bring in a consult to help them. The interviewees also claim that
the cost of the extra hours the consultants would have to spend to investigate and provide
recommendations for ecovoltaics measures would also be negligible. Many have also stated that they
have tried to engage non-profit organizations within biodiversity or ornithology to help them appraise
biodiversity before and after the park's construction.

In contrast to the statement about negligible costs, many interviewees said that they are interested in
having grazing sheep in their parks. Few actually implement it however, because if the landowner or a
neighbor to the solar park is not a sheep farmer the cost of transporting the sheep back and forth
quickly grows very expensive compared to cutting the grass. The only other mentioned “cost” is the
opportunity cost from leaving pockets of undeveloped land in the park and avoiding development of
areas with high initial biodiversity.

4.4 Economic incentives for ecovoltaics

There is no financial support for implementing ecovoltaics in Sweden that can be found in the
literature today. However, there are many organizations and authorities that can offer financial
support for projects regarding biodiversity both for creating habitats, restoration of areas or through
financial support for research. When asking the interviewees, a few of the economic incentives from
the literature were mentioned however the majority of the interviewees do not have the knowledge
about any economic incentives directly made for ecovoltaics or that they have not applied for any of
the grants that are in place for biodiversity today. There are also uncertainties about if these grants
will be available for the industry due to the main activity being energy production rather than
conservation.

4.4.1 Economic incentives inventory

No grants or subsidies that are directly made for ecovoltaics can be found in the literature today.
There are a variety of subsidies and grants that can be offered for biodiversity in Sweden including
Agricultural Subsidies or financial support for investments for water conservation measures from The
Swedish Board of Agriculture, the grant Lokala naturvardssatsningen (LONA) from the County
Administrative Boards as well as financial support for research, both from the Swedish Energy
Agency, the governmental research council FORMAS and from the EU. The different grants and
subsidies are explained further below.

23



Financial support from The Swedish Board of Agriculture

The Swedish Board of Agriculture have many different grants that can be offered to farmers and
actors operating in Swedish rural areas. One of the grants is an Agricultural Subsidy. It is a financial
support for farmers with an area of at least 4 hectare and can be offered for arable land used for crop
cultivation, pastures managed with grazing, trimming or cutting or for meadows where grass or herbs
grow that could be used as feed (Jordbruksverket, 2023). To get financial support, you have to be an
active farmer and have to use the land for agricultural activities including crop production, animal
husbandry or by actively preserving the area as agricultural land. However, according to The County
Administrative Board of the County of Scania, farmers will not qualify for the Agricultural Subsidies
for land where solar panels have been constructed (Lansstyrelsen Skane, n.d.). The County
Administrative Board means that by constructing solar panels, the land area does not meet the
requirements for areas eligible for the support.

Except for the Agricultural Subsidies, The Swedish Board of Agriculture also offers financial support
for investments for water conservation measures like investments for increasing water quality,
building two-stage ditches or by establishing or restoring wetlands in the agricultural land
(Jordbruksverket, 2022). The support is available for companies within agriculture activities,
gardening as well as companies working with reindeer husbandry.

Lokala naturvardssatsningen (LONA)

LONA is a financial support that is offered by the Swedish County Administrative Boards and is
available for municipalities for projects within nature conservation (Naturvardsverket, n.d.-b). Also,
projects benefiting public health and outdoor life can be supported by LONA. Some types of projects
that can be supported are projects for conservation and management, protection or restoration of
specific areas, habitats or species. Municipalities applying for the support can be granted
compensation for up to 50 % of the costs for the project. LONA can also be offered for projects
aiming to create or restore wetlands, in this case LONA can subsidize up to 90 % of the cost. This
financial support is only available for municipalities. However, other actors can initiate projects
together with the municipality. LONA cannot be offered for projects that lead to profit but rather to
projects locally initiated for nature conservation or benefiting outdoor life (Naturvardsverket, n.d.-b).

Financial support for research

Except for grants and subsidies from The Swedish Board of Agriculture and LONA, another option is
to find financial support for research projects. Three ways to get financial support for research
projects is through the Swedish Energy Agency, the EU’s research fund LIFE and support from the
governmental research council FORMAS.

The Swedish Energy Agency is the leading governmental authority for the transition towards a
sustainable energy system in Sweden and they work with increasing and spreading knowledge and
facts about the subject, they are responsible for the official energy statistics in Sweden and also work
with supporting research and innovation within the energy sector (Energimyndigheten, 2023a). The
agency offers financial support for research projects within a variety of themes, both within
technology development but also for knowledge-building projects (Energimyndigheten, 2023c).
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FORMAS is a governmental research council working with sustainable development and financial
support for research and innovation that contributes to sustainable development within their areas of
activity, environment, agricultural science and spatial planning (FORMAS, 2023). Each year, Formas
distributes around 1,8 billion SEK to projects for development of new innovative solutions and
knowledge building projects. Formas is also responsible for four out of the 13 national research
programs that the government has initiated: the national research program for Climate, Sustainable
Spatial Planning, Food and Oceans and Water (FORMAS, 2022).

LIFE is a program from the EU that started in 1992 and is a funding instrument for financial support
for projects within environment and climate actions (Naturvardsverket, n.d.-a). The program includes
four sub programs — nature and biodiversity, circular economy and quality of life, climate change
mitigation and adaptation and clean energy transition. The program supports projects for protection,
restoration and improvement of biodiversity and the environment as well as projects leading towards
the transition to a sustainable, energy-efficient circular economy. LIFE supports projects with
measures for restoration and protection, projects for best practices and knowledge building projects.
Within the sub-program “Nature and Biodiversity”, funding can be given to projects that include
restoration of nature, projects that increase knowledge within the field or develop best practice
solutions (Naturvardsverket, n.d.-a)

4.4.2 The industry's view on economic incentives

The general view from the interviewees on economic incentives for ecovoltaics is that there are no
specific incentives for solar parks that they know of. Some of the interviewees argued that there are
some incentives but that they choose not to apply for financial support for implementations for
biodiversity but instead planned on budgeting for this themselves. Some of the interviewees expressed
doubts for the economic incentives that are in place today, meaning that there are difficulties for the
industry to apply for financial support for biodiversity due to the main economic activity for the
company being energy production and not conservation.

One economic incentive that was mentioned a few times by some of the interviewees is LONA. This
financial support was discussed by a few of the interviewees to potentially be an incentive that could
be used for measures for biodiversity within solar parks. However, none of the interviewees have been
offered the support for a solar park yet.

Another financial support that was discussed by a few interviewees was subsidies from The Swedish
Board of Agriculture, which could be applied to by farmers for agricultural land or pastures. A few of
the interviewees believe that this could be an economic incentive that could be offered to landowners
who want to work with implementations for biodiversity in their solar parks and on their land.

Except for LONA and The Swedish Board of Agriculture, one interviewee also mentioned the

possibility to work together with researchers and get financial support for research projects in solar
parks, creating an opportunity for implementing measures for biodiversity in the park.
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4.5 Necessary actions for a higher implementation of ecovoltaics

The three main needs that the industry see as necessary for increasing ecovoltaics in Sweden is the
need for clear and national regulations, standardized measurements for biodiversity, increased
knowledge and more research about ecovoltaics and how solar parks effect biodiversity. To minimize
the risk of different interpretations and uncertainties about what is expected of the developers, there is
a need for clear regulations regarding solar parks. Policy makers have a large responsibility, and the
interviewees see that regulations are a rather easy way to force developers to do more for biodiversity
in parks. Except for clearer regulations, another thing that the industry is requesting is the ability to
quantify biodiversity. Being able to measure biodiversity, or giving it a monetary value, could
increase interest, knowledge and also work as a tool for policy makers. The last thing that was
mentioned as necessary for a higher implementation is increased knowledge and more research to
minimize uncertainties, create higher interest and may lead to faster and more secure decisions
processes. One thing that was requested from the interviewees is more research within Sweden.

4.5.1 Clear and national regulations

Most interviewees believe that one of the most important factors for higher implementation of
ecovoltaics is clearer rules and regulations for solar parks. They believe that creating rules would be
the easiest way to give clarity of what is expected of them when planning and building solar parks.
Also, by creating regulations that take biodiversity into account, this could be an easy way to force the
industry to do more for biodiversity. They also expressed that the government, and the County
Administrative Boards have a big responsibility, and they expect more guidance. Some of the
interviewees also expressed the need for regulations and guidelines on a national level, wanting more
general guidelines to minimize the differences in interpretation of the rules between the counties.

“There is a need for clearer laws and regulations. It should be easy to do the right thing”
- A2

Some of the interviewees expressed their concerns about having too strict rules for solar parks and
biodiversity due to the site-specific conditions of each location. They believe that there is a risk that it
could lead to difficulties if the rules are too strict and general and argue that the site-specific
conditions have to be taken into account as well.

“Some of these things are quite simple to implement and then it is really reasonable, but if
it turns out that there will be requirements that may be difficult to maintain, then it may be
that it becomes negative. Actually, you have to find a good balance there”.

- A3
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4.5.2 Standardized measurements for biodiversity

One action that was mentioned by most interviewees is the need for standardized measurements for
the quantification of biodiversity. They believe that a standardized system will facilitate the gathering
of more knowledge about how solar parks affect biodiversity, to definitively be able to tell what
measures work and what does not. Also, being able to put a price on biodiversity in solar parks is
believed to increase interest from actors and may lead to higher implementations of measures for
biodiversity. It is also believed that it may increase investor interest if you can show with numbers
how their investment affects biodiversity.

“I think that many of the companies that we work with, they are interested as soon as it is
possible to just measure things, it becomes like green buildings but green PV parks
instead. And that, | think they will be super interested in being able to show this off ”

- B3

Another argument that was brought up by some of the interviewees is that a standardized system for
quantifying biodiversity could also be a tool for policy makers to use for regulations and demands for
preservation or promotion of biodiversity.

4.5.3 Increased knowledge and more research

One of the most widely held opinions amongst the interviewees, as can be read in Section 4.2.1, is
that there is a distinct lack of knowledge within the industry. To remedy this, most of the interviewees
requested that the industry needs to gain more experience and knowledge and academia needs to
provide more research. They expressed a belief that as park sizes increase with time, more knowledge
will be necessary to not become damaging to local biodiversity. What the interviewees request is not
very specific with some claiming that some basic research would help a lot.

The interviewees stated that one of the main problems with existing research is that it has been
performed abroad. Measures for biodiversity are believed to be very site specific, as is detailed in
Section 4.2.3, and most research has been done in other countries, especially Germany and the
Netherlands. The interviewees agree that Sweden is far behind the rest of the world. With examples of
best practice within Sweden it would be easier to mimic as the ecosystems would be more similar.

As was mentioned in Section 4.2.1, there is a belief that the lack of knowledge will remedy itself with
time. Despite this, a lot of cooperation with Swedish University of Agricultural Sciences has been
mentioned, to both help the interviewees gather information and contribute to research. The
interviewees also expressed a belief that these investments will pay themselves back with time.
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5. Discussion

In this chapter, the chosen method and potential limitations of the study is discussed, as well as the
implications of the results and potential future studies.

5.1 Potential limitations

The utilized methods were a literature search and an interview study. The literature search was done
to investigate what views and information could be found about ecovoltaics, what measures were the
most common and what incentives exist for increasing ecovoltaics in Sweden. In the literature search,
both research articles and grey literature were used, this was to compensate for the relatively small
amount of research done on the subject. The grey literature was mainly from authorities and
organizations working with biodiversity.

For the interview study, 13 actors within the industry were interviewed. A qualitative interview study
was chosen because it is more flexible than a quantitative study and focuses more on the interviewees’
view of the subject and what they think is relevant which suits the aim of the project. The interviews
were done in a semi-structured manner which creates an opportunity to adapt the interview depending
on the interviewee’s interests, experiences and knowledge, allowing for more information to be
extracted. It makes the replication of the methodology harder, but the benefits were considered to
outweigh the disadvantages.

One potential limitation with the study could be the choice of actors for the interviews. Most
interviewees are actors working either with already built parks, in the process of building parks or in
project development of large-scale solar parks. This could potentially cause the results to be biased
due to the possibility that the participants have a similar outlook. With a larger variety of actors
interviewed, the results could possibly have been more extensive and include a wider range of
perspectives which could be of interest. The study included mainly actors working with development
of parks, from actors building, installing, managing and owning parks. Some of the actors could
potentially have worked with the same parks, creating another uncertainty in the results. Also, a
higher number of participants could give more validity to the results. Furthermore, with semi-
structured interviews there is a risk that interviewees interpret the questions in different ways, for
example when asked about what measures they had worked with, some interviewees listed their
measures that they had used in existing parks while others talked more freely about what could be
done. Lastly, another potential limitation is reduced transparency due to enabling the participants to
be anonymous. However, by enabling the participants to be anonymous, they might be more open to
answering the questions truthfully, due to not having to concern themselves with their company’s
image.
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5.2 Growing interest and increasing implementation

The results show a broad inventory of possible measures for preserving or increasing biodiversity
when it comes to solar parks, from all principles of the mitigation hierarchy. For the first two
principles, avoidance and minimization, some of the measures mentioned in the literature were also
mentioned in the interviews. However, the variety of measures presented from the literature search
were higher than the measures that had been used by the participants. When looking at the offset
measures, the results from the interviews show that there are a few measures that reoccur both already
existing parks as well as in the plans for parks under development. However, for the parks under
development, a larger variety of measures were mentioned compared to what was already
implemented in existing parks. Also, the measures discussed or mentioned as planned included larger
and more difficult measures to implement such as creating wetlands and ponds.

The variety in number of measures mentioned between what has been implemented in existing
compared to planned parks could potentially be explained by higher knowledge and interest in
biodiversity within the industry today. According to a study done by Bjérnsson et al. (2022), about 50
% of the solar parks that participated in the study had by 2021 implemented some type of measure for
benefiting biodiversity in their park. On the other hand, in this study, when asking the interviewees
what measures they had implemented alternatively planned on implementing, almost every participant
mentioned one or more offset measures. This could potentially be explained by a higher awareness
and focus on biodiversity now compared to early years of large-scale solar parks being built in
Sweden. This raised focus on biodiversity can be seen on a European level with the new EU
Biodiversity strategy for 2030 (European Commission, 2021), which aims to reverse degradation of
ecosystems and increase biodiversity, as well as the EU Nature Restoration Plan and the proposed
Nature restoration law. These strategies and law indicate a higher focus on biodiversity and measures
for minimizing biodiversity loss has become more important. Also, more guidelines like the ones
presented in Section 2.5 are being published each year as well as good examples from around the
world, giving the industry inspiration for measures and guidance on how to work with ecovoltaics.

Except for more knowledge and guidance, another explanation could be that the industry believes that
it will help in the consultation process with the County Administrative Board, creating a more positive
attitude towards the parks if it does not damage to the environment and instead increase biodiversity.
With higher focus on biodiversity from the European Commission, the Member States will have to
step up their work for minimizing biodiversity loss. This may in the end affect the consultation
process for solar parks and by creating parks with high biodiversity, it may become easier to get
acceptance from the County Administrative Board.

5.3 How can the industry overcome the identified barriers?

The results show that the industry see four main barriers for higher implementation of ecovoltaics, a
lack of knowledge about biodiversity within the industry, the lack of clear rules and regulations for
solar parks leading to differences in interpretation, that biodiversity is not prioritized within the sector
as well as difficulties because of site specific conditions. All of the mentioned barriers could probably
be consequences of the industry’ being relatively young in Sweden. There is a lack of knowledge
within the sector but also policy makers lack the knowledge to create clear regulations. There is also
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an absence of good examples of ecovoltaics in Sweden, which the interviewees also request. To
overcome the barriers, the interviewees saw the need for three main actions: clearer regulations,
having a standardized tool for quantifying biodiversity and increased knowledge for the whole sector,
more research and good examples. As will be explored in this section, the only identified obstacle not
addressed by these actions would be “Lack of priority for biodiversity”.

5.3.1 Increased knowledge, research and more good examples

The increase of knowledge, research and more good examples works against two of the identified
obstacles provided by the interviewees, the lack of knowledge and site-specific conditions. Increased
knowledge will help solar park planners and constructors to select measures from an inventory and
apply them to the park effectively as well as help with the expressed concern that preforming any
offset measures might be detrimental. In a similar manner it will help with site specific conditions, as
more knowledge will help with adapting to varying locales. This will be especially effective with
good examples of best practice, allowing solar parks to adopt similar measures as solar parks in their
proximity.

More knowledge might also help with the obstacle of a “lack of clear rules and regulations”. One of
the problems for the industry is lack of knowledge on all levels and increased knowledge in
companies and institutions would help communication between them and therefore make receiving
permission for solar parks easier.

5.3.2 Local guidelines and national regulations

Some of the interviewees mentioned that there is a lack of national regulations and guidelines to help
the industry to implement measures for biodiversity. This works in tandem with the great differences
in site specific conditions to make highly specific criteria hard to implement, what works in one
location may not be a good option in another. One possible solution to this is to have national
regulations enforced through local guidelines on a municipal or county level. This would create a
twofold problem. The first is that this creates pressure on institutions to have sufficient knowledge to
handle their own local regulations. A lack of knowledge in the industry and institutions is a problem
already highlighted by the interviewees and this risk to exacerbate that problem. The other is that
there is a distinct risk of varying interpretations across Sweden and does therefore not address the
main obstacle sought to be addressed.

Another way to address the lack of knowledge, one that the industry has noticed, would be to have
loose national regulations with demands rather than mandatory actions. The decision on how to
conform to them is then up to the planner and constructor of the solar park. This relies upon one major
advancement and another obstacle highlighted by the interviewees, the ability to quantify biodiversity.
Institutions will not be able to enforce loser rules and regulations without this ability and companies
and other actors will not be able to measure the success of their own measures. As a standardized
measurement system for biodiversity has yet to be developed, this means the only current option is to
have inefficient and project specific requirements, in the vein of other energy industries, such as wind
power.
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5.3.3 Standardized tool for measuring biodiversity

A standardized tool for measuring biodiversity has not yet been established in the industry nor in any
other industry within the EU. It is being worked on by both companies and academia’s and would
help to regulate and increase biodiversity in all industries. Specifically for solar parks it would help to
combat three of the main obstacles identified by the industry. For the obstacle lack of knowledge it
would make it easier to determine which measures work and which do not. It would make regulations
on solar parks easier to legislate, enforce and follow. And it would make it easier to adapt to site
specific conditions. It would not however combat the obstacle that biodiversity is not the main
objective.

The Swedish standard for Inventory of nature conservation value, or NVI, is a standardized process
for investigating and documenting natural values. NVI fulfills many of the criteria that the
interviewees have requested. It was also mentioned in a majority of the interviews, so it is clear that
the interviewees are aware of this tool. It seems that the problem with NVI might be that it does not
yield a numerical value, and therefore it is hard to give biodiversity an economic evaluation, e.g.,
being able to show that X amount of money created Y amount of biodiversity in the solar park.

5.3.4 Economic incentives can encourage actors to collaborate

During the interviews it became apparent that the interviewees are not aware of any economic
incentives that are in place today and are specifically made for ecovoltaics, with the literature search
reaching the same conclusion. Most interviewees also agreed that measures for biodiversity generally
are not expensive if the correct measures are chosen, something possible with the right knowledge.
This cost, compared to that of the whole project, is described as neglectable. Most interviewees had
therefore not applied for any subsidies for biodiversity or believed that there was a need for such
subsidies.

Economic incentives for biodiversity could help with the last and unaddressed obstacle observed by
the interviewees, a “lack of prioritization for biodiversity”. As is described in Section 4.2.4, different
stakeholders have diverging interests. Landowners can make demands for the parks installed on their
land, highlighting the benefits of an interested landowner. Today, there is a large amount of
uncertainty about some grants for landowners, e.g., that Agricultural Subsidies is not offered to plots
of land if there are solar parks installed (Lansstyrelsen Skane, n.d.). If this was possible or expanded
when in combination with solar power, landowners would be more likely to demand and respond
positively to implementing measures for biodiversity.

In Section 4.2.4 there are two additional issues regarding prioritization for biodiversity. Investors are
mentioned as sometimes being uninterested in spending money on biodiversity, even if the sums are
small, and opt out if the landowner does not require it. A lesser problem is that some producers of
solar parks mention that they are energy producers first and the creation of biodiversity is a secondary,
or even lower, objective. An option to combat this would be the availability of green loans, loans with
better rates due to having requirements on environmental benefits. This would encourage both
investors and planners to adopt ecovoltaics. One way to achieve this is through the usage of the EU
taxonomy. The taxonomy allows for classification of sustainable and environmentally friendly

31



activities and gives investors and financial establishments the terminology to make sustainable
investments (European Commission, n.d.-c). In this way ecovoltaics could be classified and given the
benefit from the taxonomy, creating access to the aforementioned green loans and widening its
implementation.

5.4 Future studies

The study does, as discussed in Section 5.1, have some limitations including the number of
participants and the choice of actors interviewed. The results still give an indication of the attitude and
view of ecovoltaics but risk excluding valuable perspectives. Further studies with a greater variety of
stakeholders including landowners, nearby residents, investors, policy makers and ecologists, could
therefore be of interest to see how biodiversity and ecovoltaics is valued throughout the whole value
chain.

A follow up study regarding the development of biodiversity in solar parks using ecovoltaics would
also be of interest. There is a lot of solar parks in development in Sweden right now, with a large
portion of the large-scale parks completed in recent years. To investigate, on an industry wide level,
how biodiversity in the parks grew and developed depending on the measures implemented would be
highly valuable to the field.

One of the actions that the interviewees saw as necessary for a higher implementation was a
standardized measurement or a way to quantify biodiversity. However, how this tool is desired to
work or be designed was not investigated further. For future studies it could therefore be of interest to
investigate the industry's wishes and opinions about such a tool more in-depth. The study could also
be used to determine how the new tool would differ from NVI and therefore contribute to the
development of the new tool more suitable for solar parks and ecovoltaics.

Also, doing a more in-depth investigation of ecovoltaics from other countries and their legislations for

solar parks could be of interest for further research and contribute with knowledge and inspiration to
the Swedish governmental authorities.

32



6. Conclusion

The purpose with the study was to investigate how solar parks in Sweden utilize ecovoltaics in their
design and what the industry sees as necessary to implement ecovoltaics more widely. Also, the study
aimed to investigate existing and potential incentives for increasing ecovoltaics in Swedish solar
parks. This was done by investigating the industry's view of the subject through an interview study as
well as investigating views found in literature through a literature search. The findings from the
interview study and the literature search resulted in the following conclusions:

o Most of the interviewees work with measures from the mitigation hierarchy for their solar
parks, mostly with avoiding areas with high biodiversity and minimizing measures such as
leaving vegetation and sensitive micro habitats within the park.

o Almost all the interviewees have or plan to implement offset measures in their solar parks.
The most common one being the establishment of meadowlike grasslands and flowerbeds.

e For further implementation of ecovoltaics three actions are needed:

o More research from academia, knowledge accumulation within the industry and more
best practice examples within Sweden.

o Clearer national regulation specific for solar parks.

o A standardized measurement system for biodiversity.

o While there are economic incentives for biodiversity, no incentives are specifically aimed at
ecovoltaics.

o The absence of subsidies was not found to be a highly detrimental factor for the
industries implementation of ecovoltaics, due to the negligible costs of
implementations.

o The economic incentives in place for biodiversity can work effectively as an
incentive for research and should be kept in place or expanded for this purpose.

e The concept of ecovoltaics is still very young, especially in Sweden, which also can be seen
in the noneconomic incentives that are in place.

The study shows that there is an increasing awareness and interest for biodiversity and a desire to
work towards increasing biodiversity in Sweden. The interviewees see solar parks as a good
possibility to enhance biodiversity. However, the concept is still very young, and the industry needs
more research and good examples to reach a higher implementation of ecovoltaics. Also, it will be
important to follow up and investigate how existing parks affect biodiversity and to spread knowledge
within the industry. In the last two years many major best practice documents have been published
internationally and in Sweden. This is showing an increased focus on biodiversity and how solar parks
can be a good option to minimize the impacts on two of the greatest challenges that society faces
today, climate change and biodiversity loss.

The obstacles identified by the industry in the interview study were all effectively countered by the
proposed actions, except for the obstacle “lack of prioritization for biodiversity”. We propose that this
can be countered through economic incentives, especially geared towards landowners and investors.
All the obstacles are also countered to some extent by implementing a standardized way to measure
biodiversity and we therefore suggest that the development and adoption of such a tool should be a
priority for public as well as private interests.
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Appendix A

The interview guide includes the main questions that were asked to the interviewees. The questions
were translated from Swedish.

Introduction
1. Could you tell us a little bit about yourself, your background and role in the company?

2. Could you briefly tell us about the solar parks that you have built and/or are responsible for?
a. Alternatively solar parks that are in the project phase.

Choice of location

3. What type of land are you using for solar parks?
a. What does the process look like when choosing a location?
b. What factors are important when deciding on the location for a solar park?
c. What is the ownership structure of the park?

4. How do natural values affect the choice of location?
a. When choosing a location, are the natural values in the area explored?
b. Are these values taken into account when choosing a location?

5. How would you say that the construction of a solar park affects the environment?

Measures for biodiversity

6. How are the solar parks managed?
a. Who is responsible for managing the park?
b. How is vegetation under and around the panels managed?
c. Do you collaborate with other actors for the management of the solar park?

7. Have you worked with measures for preserving or promoting biodiversity in the parks or in the
nearby area? Which measures have you worked with?
a. Inwhat way do these measures affect biodiversity?
b. How have these measures been implemented?

8. Have you had any follow-up to evaluate the effectiveness of the measures implemented?
a. What results have you gotten from the follow up?
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9. Have you worked specifically with biological values in your parks?
a. Have you worked specifically with consultants for biodiversity, biologists or ecologists?

10. What benefits could be seen by implementing measures for biodiversity in solar parks?

Barriers

11. What reasons are there to why measures aren’t implemented more widely in solar parks in
Sweden today?
a. What barriers or obstacles are there for a higher implementation?

12. What permits are needed for building a solar park?
a. Are there any requirements or regulations for solar parks?

Economic incentives

13. How do ecovoltaics measures affect the costs for a project?

14. Are there any economic incentives that are in place that can be applied for ecovoltaics?

15. What actions or incentives are necessary/would be needed for a higher implementation of
measures for preserving or promoting biodiversity in Swedish solar parks?

Closure

16. How do you think the development of ecovoltaics will look like in the future in Sweden?

17. Anything you would like to add or you“ve come to think of?

18. Do you have any questions for us?
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