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Summary 

This report, prepared by the Clean energy for EU islands secretariat, falls within the framework of 
Mörbylånga Municipality’s policy effort for the promotion of good planning practices in solar 
photovoltaic development and for the achievement of an all-round sustainable energy supply. It 
describes the methodology and results of an assessment of PV's potential capacity in Mörbylånga.  

The analysis focuses primarily on the potential of ground-mounted solar parks and briefly touches 
on the potential of rooftop PV to estimate the possible contribution of each to the island's future 
electrical supply. In particular, the report provides an estimate of the ground-mounted PV potential 
in light of the existing environmental constraints. On top of that, it provides an overview of the 
available rooftop potential. All the results are to be intended as theoretical potential, aimed at 
supporting the elaboration of municipal policies for the exploitation of part of it. 

The estimation of the ground-mounted PV potential was performed in light of local environmental 
constraints and protected cultural sites, as well as technical restrictions related to terrain and land 
use. Given the significant impact of the cultural heritage layers, two scenarios were generated in 
this regard: one does not consider the cultural heritage constraints. The resulting areas were then 
classified and scored based on their proximity to the HV substations. Assuming a specific installed 
capacity of 150 Wp/m2 (corresponding to a ground coverage ratio of 47%), the following potentials 
were identified: 

- Baseline scenario (without cultural heritage constraints): 27.6 GWp potential, of which about 
8.0 GWp is at a distance lower than 2.9 km from HV substations, and 8.1 GWp at a distance 
between 2.9-5.4 km from HV substations. 

- Worst-case scenario (with cultural heritage constraints): 5.2 GWp potential, of which about 
1.5 GWp is at a distance lower than 1.5 km from HV substations, and 1.9 GWp is at a distance 
between 1.5-2.6 km from HV substations. 

The potential of rooftop PV was assessed based on available layers, including building footprints, 
and on a classification of building types and functionality. Assuming a specific installed capacity of 
200 Wp/m2, this yields a gross total rooftop PV potential of about 780 MWp. Of the total potential, 
12% is available for agricultural, industrial, business, and societal functions buildings, whereas 38% 
is available for dwellings (primary buildings). The remaining part is available in secondary 
(complementary) buildings. 

With a total electrical consumption in Mörbylånga of approximately 181 GWh/year (reference year: 
2022) and a specific production of PV plants estimated at approximately 1 130 kWh/kWp/year, and, 
in light of the results achieved in estimating the technical potential, the exploitation of a small part 
of the overall PV potential would enable the achievement of ambitious renewable energy shares in 
the electricity mix. 
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1. Introduction 

In late 2023, the Transition Team of Öland island applied to the 30 for 2030 technical assistance 
programme provided by the Clean energy for EU islands secretariat [1]. Following the selection of 
Öland for the programme, the Team is receiving tailored technical assistance to develop clean 
energy projects over a 3-year period. This report is a result of such technical assistance activities, 
ultimately aimed at supporting the transition of Öland toward a 100% clean electricity supply by 
2030. 

The Municipality of Mörbylånga (Öland) has in the past developed and published a “Wind Energy 
Development Plan” that sets out the key criteria for the development of wind energy plants within 
its administrative territory. While the policy document for wind energy is currently being updated, 
Mörbylånga is also reviewing the definition of a “Solar Energy Development Plan” that should state 
the municipal policies regarding the development of solar photovoltaic (PV) plants. 

This report falls within the framework of such policy efforts to promote good planning practices in 
solar photovoltaic development and to achieve an all-round sustainable energy supply. In particular, 
it describes the methodology and results of an assessment of PV's potential capacity in Mörbylånga. 
The analysis focuses primarily on the potential of ground-mounted solar parks and briefly touches 
on the potential of rooftop PV to estimate the possible contribution of each to the island's future 
electrical supply.  

The report is structured as follows: 

• Section 2 describes the materials and methods used for the assessment of the photovoltaic 
potential. 

• Section 3 presents the results of such an assessment. 

• Section 4 provides key conclusions from the analysis, as well as recommendations for the 
development of the “Solar Energy Development Plan” of Mörbylånga. 
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2. Methodology 

2.1. Overview 

A municipality-wide assessment was conducted of the potential of two types of PV installations: 
ground-mounted and rooftop. 

As for ground-mounted PV, a GIS (Geographic Information System) constraint mapping analysis was 
performed to delineate potential zones for development of ground-mounted solar parks in the 
municipality. For this purpose, the analysis considers environmental constraints that prohibit or 
restrict the development of solar parks, mainly technical restrictions related to terrain and land use, 
as well as the preservation of existing infrastructure and both protected nature and protected culture 
(heritage) sites.  

Given the significant impact of three cultural heritage layers on the assessment results, as they 
cover much of the municipality's land area, the results are presented in two scenarios: a baseline 
scenario and a worst-case scenario. The former scenario does not consider the UNESCO World 
Heritage Site, the areas of national interest for recreation (Riksinteresse friluftsliv) and the areas of 
national interest for culture (Riksinteresse kulturmiljövård) as constraints, while the latter scenario 
does. This should provide the opportunity of a tiered approach to prioritise PV development in the 
worst-case potential (“easier targets”) before moving on to the baseline potential. 

The inverse of the summarised constraint layer for each scenario then shows the areas of potential 
in the municipality for that scenario. Within this potential, the available areas are classified and 
scored based on their proximity to local grid connection opportunities, specifically the existing HV 
substations, with higher scores indicating closer proximity. 

In addition, the potential capacity of rooftop PV was assessed using a vector data layer representing 
the footprint of buildings within the municipality, with the data classified by building type and 
functionality, enabling assessment of potential for both residential and non-residential uses. 

Section 2.2 provides an overview of the available GIS data layers for the analysis (Table 1), while 
Section 2.3 and Section 2.4 describe the methodology for ground-mounted PV and rooftop PV, 
respectively, in more detail. 

2.2. GIS data 

The analysis is performed in the Geographic Information System (GIS) of QGIS [2]. The GIS input 
data for the analysis is mainly available in two formats: raster (geotiff) and vector (shapefile). The 
geodata is either publicly available on the European INSPIRE geoportal [3] or the Swedish 
Länsstyrelserna [4][5] and Naturvårdsverket [6] geodata catalogues, or was provided to 3E by the 
municipality of Mörbylånga. Some of the data can be retrieved from all the mentioned databases. 
An overview of the input data is provided in the table below. 
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Table 1: Summary of the environmental constraints considered for ground-mounted solar parks in the municipality of Mörbylånga 
(Öland, Sweden) 

Constraint 

type 

GIS data layer GIS data 

type  

Definition  Scenario Source 

Infrastructure Buildings  Vector 
polygon 
(shapefile) 

Considered as a 
constraint for ground-
mounted PV as part of 
the built area land cover 
class.  

Considered as a potential 
for rooftop PV. 

- Mörbylånga 

Roads  Vector 
polygon 
(shapefile) 

Excluded with a 10 m 
buffer.  

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

High voltage grid 
(substations)  

Vector 
polygon 
(shapefile) 

Substations are excluded 
with a 10 m buffer (no 
distance requirements 
are considered for power 
lines and pylons). 

Baseline 
scenario & 
worst-case 
scenario 

3E 

Terrain Elevation  Raster (tif)  GEBCO terrain model 
indicates a maximum 
elevation of 60 m above 
sea level on Öland, hence 
not considered as a 
constraint. 

- GEBCO [9] 

Slope  Raster (tif)  Slope map derived from 
the terrain model 
indicates a maximum 
slope of 3° on Öland, 
hence not considered as 
a constraint 

- 3E 

Land use Land cover  Raster (tif)  11 land cover classes, of 
which 8 are considered 
excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

Sentinel-2 [10] 

Natural 

constraints 

National parks 
(Nationalpark)  

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Woodland key 
habitats  

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Natural object 
(Naturminne)  

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=thematicOverview&theme=none&resourceId=073348de-ae24-4940-aef1-0457089fc09e
https://download.gebco.net/
https://livingatlas.arcgis.com/landcoverexplorer/#mapCenter=16.46924%2C56.91500%2C9.36&mode=step&timeExtent=2017%2C2023&year=2023
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=priorityOverview&theme=none&resourceId=bfc33845-ffb9-4835-8355-76af3773d4e0
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=themeOverview&theme=none&resourceId=826540b3-0f0b-4864-9d3f-7d4e1771c70c
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=themeOverview&theme=none&resourceId=c6b02e88-8084-4b3f-8a7d-33e5d45349c4
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Constraint 

type 

GIS data layer GIS data 

type  

Definition  Scenario Source 

Animal and plants 
protection areas  
(Djur- och 
växtskyddsområde)  

 

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Natura 2000 [11] Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Nature Reserves 
(Naturreservat)  

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Key biotope areas 
(Biotopskyddsområde) 
[1] 

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Coastal protection 
(Strandskyddsområde)  

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

Länsstyrelserna 
[5] 

Nature conservation 
areas (Riksintresse 
Naturvård)  

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Protected wetland 
(Myrskyddsplan)[3] 

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Water protection 
areas 
(Vattenskyddsområde) 

Vector 
polygon 
(shapefile) 

Excluded for PV 
development. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

Cultural 

constraints 

Areas of national 
interest for recreation 
(Riksinteresse 
friluftsliv)  

 

Vector 
polygon 
(shapefile) 

Excluded for PV 
development in a 
separate scenario due to 
its significant impact on 
the municipality’s 
potential. 

Baseline 
scenario 

Naturvårdsverket 
[6] 

Areas of national 
interest for culture 
(Riksinteresse 
kulturmiljövård)  

 

Vector 
polygon 
(shapefile) 

Excluded for PV 
development in a 
separate scenario due to 
its significant impact on 
the municipality’s 
potential. 

Baseline 
scenario 

Länsstyrelserna 
[5] 

https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=thematicOverview&theme=none&resourceId=b4bb8837-8980-4093-be7e-c09f650df996
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=priorityOverview&theme=none&resourceId=945e918f-8426-4155-8fd6-3f780a85dd8f
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=priorityOverview&theme=none&resourceId=2921b01a-0baf-4702-a89f-9c5626c97844
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=thematicOverview&theme=none&resourceId=c3dd73b1-1c82-4db5-aac3-c8c6f240fa25
https://ext-geodatakatalog-forv.lansstyrelsen.se/PlaneringsKatalogen/GetMetaDataById?id=8537df85-6ea0-40a8-9a8c-04e97fa9a9ee_C
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=themeOverview&theme=none&resourceId=dd8371a0-f692-44e3-bd0b-25de8dee8906
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=themeOverview&theme=none&resourceId=f2d8691f-8b75-4a62-8d94-7cb1982cceea
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=priorityOverview&theme=none&resourceId=ae8d79d2-a799-4e1b-b500-05747a428816
https://geodatakatalogen.naturvardsverket.se/geonetwork/srv/swe/catalog.search#/metadata/22afb5cb-cdb0-4f3a-8b0f-a34344285864
https://ext-geodatakatalog-forv.lansstyrelsen.se/PlaneringsKatalogen/GetMetaDataById?id=378391e2-f11e-495c-930d-2ddbcbfebb23_C
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Constraint 

type 

GIS data layer GIS data 

type  

Definition  Scenario Source 

UNESCO World 
Heritage  

Vector 
polygon 
(shapefile) 

Excluded for PV 
development in a 
separate scenario due to 
its significant impact on 
the municipality’s 
potential. 

 

Baseline 
scenario & 
worst-case 
scenario 

UNESCO [12] 

Protected cultural 
sites and monuments  

Vector 
polygon 
(shapefile) 

Karl Gustavs Mur was 
excluded with a 500 m 
buffer. Other monuments 
were excluded with a 
200 m buffer. 

Baseline 
scenario & 
worst-case 
scenario 

INSPIRE [3] 

 

 
  

https://whc.unesco.org/en/list/968/maps/#map
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search#/datasetdetails?country=se&view=themeOverview&theme=none&resourceId=b338e893-1a47-4ba3-8b27-ed610fe6eb39&accordion=download_options
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2.3. Assessment of the potential of ground-mounted solar parks 

The assessment of available areas for ground-mounted PV installations is based on a constraint-
mapping exercise, in which all no-go areas are removed from the municipality's land area. Section 
2.3.1 covers the installation constraints and the excluded areas individually in detail, while Section 
2.3.2 covers the combination of the excluded areas and the Section 2.3.3 covers the proximity-based 
scoring of available areas based on their proximity to existing substations. 

As some constraints have a dominant impact on the assessment of energy potential, the results are 
presented in two scenarios: a baseline scenario and a worst-case scenario. The worst-case scenario 
is the strictest of the two in relation to the constraints that are considered and thus implies a “worst-
case” in terms of energy potential. 

2.3.1. Environmental constraints 

This section details the environmental constraints considered for ground-mounted PV development 
individually. For reference, Section 2.2. includes an overview of the considered constraints and their 
source data. 

 

2.3.1.1. Land use and land cover 

Land cover data of Sentinel-2 [10] has been used as information on existing land use, as presented 
in Figure 1. The dataset classifies land use types into 11 classes, as presented in Table 2. The data 
is available in raster format, in which the terrain is covered by a grid of pixels (10 m resolution), 
each of which is assigned a class value. The land cover data allows prioritising the development of 
ground-mounted solar parks on land-use types compatible with PV exploitation (such as agricultural 
land and grasslands) and to prioritise development on open terrain to avoid the need for 
deforestation and the deconstruction of built areas. The classes in this dataset that are compatible 
are cropland (class 5), bare ground (class 8) and rangeland or grassland (class 11). All other classes 
are considered as excluded zones. 

The raster data was therefore reclassified into a binary mask layer, with the 3 compatible classes 
assigned a value of 1 (available for ground-mounted PV) and the incompatible classes assigned a 
value of 0 (not available for ground-mounted PV). This mask layer is presented in Figure 2. Based 
on land use, the majority of the available land in the municipality can be identified as cropland (class 
5) and rangeland (class 11). 
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Table 2: Sentinel-2 land cover classification 

Value Name Description 

1 Water Areas where water was predominantly present throughout the year; 

may not cover areas with sporadic or ephemeral water; contains 

little to no sparse vegetation, no rock outcrop, nor built-up features 

like docks; examples: rivers, ponds, lakes, oceans, flooded salt 

plains. 

2 Trees Any significant clustering of tall (~15 feet or higher) dense 

vegetation, typically with a closed or dense canopy; examples: 

wooded vegetation, clusters of dense tall vegetation within 

savannas, plantations, swamp or mangroves (dense/tall vegetation 

with ephemeral water or canopy too thick to detect water 

underneath). 

4 Flooded vegetation Areas of any type of vegetation with obvious intermixing of water 

throughout most of the year; seasonally flooded area that is a mix 

of grass/shrub/trees/bare ground; examples: flooded mangroves, 

emergent vegetation, rice paddies and other heavily irrigated and 

inundated agriculture. 

5 Crops Human planted/plotted cereals, grasses, and crops not at tree 

height; examples: corn, wheat, soy, fallow plots of structured land. 

7 Built Area Human-made structures; major road and rail networks; large, 

homogeneous impervious surfaces, including parking structures, 

office buildings, and residential housing; examples: houses, dense 

villages/towns/cities, paved roads, and asphalt. 

8 Bare ground Areas of rock or soil with very sparse to no vegetation for the entire 

year; large areas of sand and deserts with no to little vegetation; 

examples: exposed rock or soil, desert and dunes, dry salt 

flats/pans, dried lake beds, mines. 

9 Snow/Ice Large homogenous areas of permanent snow or ice, typically only 

in mountain areas or highest latitudes; examples: glaciers, 

permanent snowpack, snow fields. 

10 Clouds No land cover information due to persistent cloud cover. 

11 Rangeland Open areas covered in homogenous grasses with little to no taller 

vegetation; wild cereals and grasses with no obvious human 

plotting (i.e., not a plotted field); examples: natural meadows and 

fields with sparse to no tree cover, open savanna with few to no 

trees, parks/golf courses/lawns, pastures. Mix of small clusters of 

plants or single plants dispersed on a landscape that shows 

exposed soil or rock; scrub-filled clearings within dense forests that 

are clearly not taller than trees; examples: moderate to sparse 

cover of bushes, shrubs and tufts of grass, savannas with very 

sparse grasses, trees or other plants. 
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Figure 1: Sentinel-2 land cover classification of the territory of Mörbylånga (class descriptions are presented in Table 2)  
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Figure 2: Excluded land cover types overlayed on the land cover data.  
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2.3.1.2. Terrain: elevation and slope gradient 

Terrain elevation data from General Bathymetric Chart of the Oceans (GEBCO) [9] on a 15 arc-
second resolution in raster format was used for analysing elevation constraints. The terrain on the 
island is uniformly flat, with the highest elevation at 60 m above sea level.  

The elevation data were subsequently converted into a slope map showing the slope gradient in 
degrees. The highest slope found in the project area is approximately 3° (5%). Hence, both the 
elevation and slope parameters were found to be non-limiting for the construction of solar parks 
and were not considered constraints in the analysis. 

 

2.3.1.3. Protected nature 

10 types of protected nature zones have been considered as constraints [11]: 

→ Coastal protection areas 

→ Nature reserves 

→ Protected forests 

→ Key habitat inventories 

→ Natural monuments with a 200m protective buffer 

→ Natura 2000 areas 

→ Wetland protection areas 

→ Animal and plant protection areas 

→ Water protection areas 

→ Natural areas of national interest 

These protected areas are available in vector format as digitised polygons that form excluded zones 
for solar parks and were summarised to form a global nature constraint layer. The analysis, in 
general, takes a conservative approach to protecting nature, as all available nature restrictions are 
taken into account without exception. 

While the excluded nature protection areas cover a significant portion of the municipality's territory, 
the main development potential associated with the open agricultural land is largely spared from 
these nature restrictions. 

 

2.3.1.4. Protected cultural heritage and landscapes 

4 types of cultural heritage sites have been taken into account as potential constraints [12]: 

→ UNESCO heritage sites (Agricultural Landscape of Southern Öland) 

→ Areas of national interest for recreation (Riksinteresse friluftsliv) 

→ Areas of national interest for culture (Riksinteresse kulturmiljövård) 

→ Monuments with protective buffers (Inspire register): 
o General buffer of 200m for monuments  
o 500m buffer for the Karl X Gustav wall 

These protected sites and landscapes cover most of the municipality’s territory, including large parts 
of the open agricultural landscape, and are therefore critical to the analysis. Instead of following a 
strict approach comparative to the nature constraints, both national interest layers (for culture and 
for recreation) and the UNESCO layer of the protected Agricultural Landscape of Southern Öland 
could be disregarded as constraints in the analysis for a more lenient approach as these three zones 
cover such a large area of the municipality of Mörbylånga that deciding to consider these areas as 
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strict constraints for PV development will result in a significantly more limited potential for 
development throughout the municipality’s territory, mainly in the South of Öland, where the 
UNESCO heritage zone is located. 

Given the potential significant impact of the cultural, recreational and heritage elements on the 
results, a distinction is made between two scenarios. The “baseline” scenario includes only the 
protected monuments with their respective buffers, while the additional “worst-case” scenario also 
includes the UNESCO area and the cultural and recreational areas of national interest as constraints. 

Figure 3 presents the difference in constraint severity between the two foreseen scenarios as a 
direct result of excluding the three data layers, as described above. 
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Figure 3: Combination of nature constraints and culture constraints in both the baseline and worst-case scenarios.   
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2.3.1.5. Existing infrastructure 

To adopt a conservative approach, the assessment prioritises preserving existing infrastructure as 
much as possible. Buildings are already preserved in the “built area” class of the land cover data. 
Three additional types of infrastructure are preserved in the assessment: roads, airfields and 
substations. Existing infrastructure, such as substations and roads, can also provide a foundation 
for new solar parks. The roads and substations have been provided with a protective buffer of 10 m, 
taking into account potential easements on the land surrounding the infrastructure.  

Note that public data about the location of electrical grid infrastructure was unavailable to 3E. The 
substations have therefore been digitised manually by 3E based on aerial imagery. The study does 
not consider pylons in the existing HV grid, and there will be some local restrictions due to easements 
near these Pylons.  

2.3.2. Delineation of zones of potential for ground-mounted PV 

The individual constraint layers, as described in the previous sections, have been combined into a 
global mask layer that represents land excluded for PV development for each scenario: 

→ Baseline scenario: 
o 8 excluded land cover classes 
o 10 protected nature areas  
o 3 monuments with protective buffers 
o 3 types of infrastructure with protective buffers 

→ Worst-case scenario (“strict on culture constraints”): 
o 8 excluded land cover classes 
o 10 protected nature areas  
o 3 monuments with protective buffers 
o UNESCO heritage area 
o Areas of national interest (culture & recreation) 
o 3 types of infrastructure with protective buffers 

The zones of potential for ground-mounted PV in each scenario are subsequently delineated by 
inverting the respective constraint layers. Thus, all remaining land not covered by a constraint in 
each municipality is considered “available” for PV.  

Note that the outcome of the analysis mainly depends on the input data, specifically on whether 
the public datasets consulted for this exercise are complete and up to date. The consulted datasets 
are mainly national or regional, which may result in local accuracy deviations and, in some cases, 
minor inconsistencies in the results. 

In the end, two result layers are created in shapefile format, relating to each scenario. Each 
contiguous plot of available land is represented by a separate feature in the shapefiles. The resulting 
available land presented in the “worst-case” scenario can be considered as the low-hanging fruit. 

2.3.3. Priority scoring of potential land for proximity to high-voltage substations 

To reduce construction costs and facilitate connection to the high-voltage grid, solar parks can be 
planned in the vicinity of existing electrical infrastructure, specifically high-voltage substations. Note 
that public data about the location and the capacity of the electrical grid infrastructure was 
unavailable. The substations have therefore been digitised manually by 3E based on aerial imagery, 
and no details were available about those substations’ connection capacities. Hence, no further 
information can be provided about the need for additional investments to ensure that PV projects 
of a certain capacity can be connected to the grid at each substation. 
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The available land closer to existing substations is therefore scored more favourably. For this 
purpose, the delineated potential zones for ground-mounted solar parks have been assigned a 
proximity score between 0 and 1 (less favourable to more favourable, respectively), calculated by 
normalising the mean Euclidean distance of the centre point of a potential zone to the nearest 
substation. In addition to the mean distance, the minimum and maximum distances to the nearest 
substation are also provided, as the surface area of the delineated plots is highly variable. The 
surface area (in m2) is also provided per feature. 

As the proximity or distance calculation was performed on a raster grid with a spatial resolution of 
500 m, the calculated minimum distance is at least 500 m. 

2.4. Assessment of the potential of rooftop PV 

The rooftop PV potential of Mörbylånga is estimated using a vector shapefile in which all buildings 
in the municipality are modelled as individual polygons. In a first step, the surface area of each 
building’s footprint was calculated. This area, “A(footprint)”, was then multiplied by a factor of 1.155 
to model a 30° pitched (θ) two-sided saddle rooftop area “A(roof)”:  

𝐴(𝑟𝑜𝑜𝑓) =
𝐴(𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡)

𝑐𝑜𝑠(𝜃)
 

For simplicity, all rooftops are modelled as a single typology: saddle roof, and the effect of rooftop 
orientation is not taken into account. 

Secondly, the total potential capacity was calculated per building based on an estimated capacity 
of 200 Wp/m² on such a generic rooftop, representing maximum density of installed capacity and 
accounting for minimal gaps due to the roof’s structure, with a ground coverage ratio of 75%. The 
vector data contains embedded information on the building's functionality, enabling analysis of this 
potential by building type. 

No environmental constraints are considered for rooftop PV as the solar panels are installed on 
existing buildings. While it can be beneficial to prioritise installing solar panels on rooftops where 
the produced energy can be consumed locally, especially on large buildings, the assessment does 
not exclude buildings based on their specific functionality and/or size. For example, large buildings 
mainly used for the storage of goods could still be a viable option due to their potential installed 
capacity, even if energy needs within the building are rather insignificant, whereas small workplaces 
or small leisure buildings for recreational purposes could have high energy needs but provide little 
installed capacity. 
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Figure 4: Classification of buildings based on their functionality (Färjestaden) 
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3. Results 

3.1. Potential of ground-mounted solar parks 

3.1.1. Excluded land for PV developments 

Figure 5 and Figure 6 present the land that is excluded (red colour) for PV development in the 
municipality in the baseline and worst-case scenario, respectively, following the consideration of the 
combined environmental constraints as described in Section 2.3.1. The effects on the potential 
capacity of ground-mounted PV are further discussed in Section 3.1.2. 

 

 
Figure 5: Combined constraints in the “baseline” scenario – Mörbylånga  
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Figure 6: Combined constraints in the “worst-case” scenario - Mörbylånga  
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3.1.2. Delineated PV potential 

Figure 7 and Figure 8 present the land that is available for the development of ground-mounted 
solar parks in Öland in the baseline and worst-case scenario, respectively, considering the excluded 
land as presented in Section 3.1.1. The available land area in each scenario is calculated from the 
inverse of the respective constraint layers as presented in the previous section. 

The polygons of available land with a surface area of less than a hectare are excluded, as being 
deemed too small to be technically and economically viable for the exploitation of a solar park. 
Furthermore, the available land has been classified with a priority score based on its proximity to 
existing grid connection opportunities (HV substations), with plots of land scored near 1 being closer 
to existing grid connection infrastructure than plots of land scored near 0. 

For this purpose, the mean Euclidean distance was calculated for a given cell in a 500 m raster grid 
to the closest substation. By overlaying this raster grid with the available land areas, the mean 
distance for a given plot of available land was calculated as the mean of the distances from the 
underlying cells. Finally, the proximity score was calculated by normalising these mean distances to 
the dataset's minimum and maximum mean distance values, i.e., the smallest distance in the 
dataset corresponds to a proximity score of 1, while the largest distance corresponds to a score of 
0. 
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Figure 7: Available zones for ground-mounted PV in the “baseline” scenario – Mörbylånga. The 
normalised score represents the proximity to existing substations (orange points), where warmer 
colours represent closer proximity.  
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Figure 8: Available zones for ground-mounted PV in the “worst-case” scenario – Mörbylånga. 
The normalised score represents the proximity to existing substations (orange points), where 
warmer colours represent closer proximity.  
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Assuming a potential of 150 Wp per square meter of available surface area, the baseline scenario 
yields a total PV capacity of 27.6 GWp within the municipality. In the worst-case scenario, this 
potential is reduced to 5.2 GWp due to the inclusion of the UNESCO heritage zone and the 
recreational and cultural areas of interest as constraints. The installed density of 150 Wp per m2 is 
estimated based on a ground coverage ratio of 47% to provide sufficient inter-row distances 
allowing a minimum of 1 hour of direct insolation at the winter solstice.  

However, these results and capacities need to be further refined in light of other criteria and local-
level restrictions. The observed potential in both scenarios is, for example, mainly located on open 
agricultural land. Therefore, given that the main function of agricultural land is the production of 
food rather than energy, the aforementioned capacities should not be considered realistic capacity 
goals, but rather as an indication of the overall theoretical potential, in view of the balance to be 
maintained between food and energy production. 

Another example is that the analysis did not account for the municipality’s zoning plans. Hence, no 
further distinction could be made in the local functionality of the open grassland and agricultural 
terrain, which could also have other uses, such as recreation. 
  



Clean energy for EU islands 

GIS mapping of the PV potential in Mörbylånga, Öland, Sweden   Page 26 

 
Figure 9: Potential installed capacity (MWp) of ground-mounted PV in Mörbylånga in the baseline scenario per HV-substation 

proximity score interval and associated distance thresholds of the delineated development areas. 

 

 
Figure 10: Potential installed capacity (MWp) of ground-mounted PV in Mörbylånga in the worst-case scenario per HV-substation 

proximity score interval and associated distance thresholds of the delineated development areas. 
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3.2. Potential of rooftop PV 

Table 3 presents the total number of buildings by building function within the municipality of 
Mörbylånga, as well as the estimated total rooftop surface area by building category and the derived 
estimated rooftop PV capacity for these surfaces. The surface area was calculated from the building 
footprint in the vector data, assuming a two-sided saddle-roof structure pitched at 30°. The PV 
capacity itself assumes that each square meter of rooftop surface provides an installed capacity of 
roughly 200 Wp. Table 4 provides the average of this data for each individual building within each 
building category. 

The data in the tables below, therefore, provide insight into both the total potential for each building 
category and the potential of a typical rooftop within each category. Based on the 0.2 kWp/m2 
capacity assumption, the total rooftop PV potential in the municipality is roughly 780 MWp. 

Buildings categorised as agricultural, industrial, business, or societal functions are generally large 
energy consumers, while at the same time offering larger rooftop areas and thus a higher potential 
for installed capacity per individual building. However, they are clearly outnumbered by dwellings 
and secondary (complementary) buildings. Together, agricultural, industrial, business, and societal 
functions buildings provide only roughly 12% of the municipality's total potential capacity. In 
contrast, all dwellings (considering only primary buildings) together account for 37.5% of the 
municipality's total rooftop PV potential, while secondary (complementary) buildings account for 
50% of the municipality's total rooftop surface area. 

 

Table 3: Total potential capacity of rooftop PV in Mörbylånga per building category based on the number of buildings and their 
estimated rooftop surface area 

Building type Number of buildings Estimated rooftop surface (m²) Total estimated capacity (kWp) 

Complimentary building 19,560 1,954,893 390,978.6 

Dwelling 12,239 1,463,301 292,660.2 

Societal function 482 158,551 31,710.2 

Industrial building 274 148,276 29,655.1 

Business 246 97,419 19,483.7 

Agricultural 87 60,957 12,191.5 

Other 402 18,759 3,751.8 

Total 33,290 3,902,156 780,431.2 
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Table 4: Average potential capacity of rooftop PV for an individual building per building category in Mörbylånga 

Building type Average footprint surface (m²) per building Average capacity (kWp) per building 

Complimentary building 86.5 20.0 

Dwelling 103.5 23.9 

Societal function 284.8 65.8 

Industrial building 468.5 108.2 

Business 342.9 79.2 

Agricultural 606.6 140.1 

Other 40.4 9.3 

Total 101.5 23.4 

 

Therefore, the main conclusion from the data is that the dwellings and their complementary 
buildings are key in optimising the full potential of PV on rooftops in the municipality. The distribution 
of the potential per building type is visually presented on a pie chart in Figure 11.  

 

 
Figure 11: Distribution of the total potential installed capacity of rooftop PV per building category in the municipality of Mörbylånga. 
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4. Conclusions 

The present report analyses the PV potential in the administrative territory of the Municipality of 
Mörbylånga, on the island of Öland. Its results are intended to support the Municipality's preparation 
of a “Solar Energy Development Plan”. 

In particular, the report provides an estimate of the ground-mounted PV potential, taking into 
account the existing environmental constraints. On top of that, it provides an overview of the 
available rooftop potential. All the results are to be intended as theoretical potential, aimed at 
supporting the elaboration of municipal policies for the exploitation of part of it. 

The estimation of the ground-mounted PV potential was performed in light of local environmental 
constraints and protected cultural sites, as well as technical restrictions related to terrain and land 
use. Given the significant impact of the cultural heritage layers, two scenarios were generated in 
this regard: one does not consider the cultural heritage constraints. The resulting areas were then 
classified and scored based on their proximity to the HV substations. Assuming a specific installed 
capacity of 150 Wp/m2 (corresponding to a ground coverage ratio of 47%), the following potentials 
were identified: 

- Baseline scenario (without cultural heritage constraints): 27.6 GWp potential, of which about 
8.0 GWp at a distance lower than 2.9 km from HV substations, and 8.1 GWp is at a distance 
between 2.9-5.4 km from HV substations. 

- Worst-case scenario (with cultural heritage constraints): 5.2 GWp potential, of which about 
1.5 GWp is at a distance lower than 1.5 km from HV substations, and 1.9 GWp is at a distance 
between 1.5 and 2.6 km from HV substations. 

The potential of rooftop PV was assessed based on available layers, including building footprints, 
and on a classification of building types and functionality. Assuming a specific installed capacity of 
200 Wp/m2, this yields a gross total rooftop PV potential of about 780 MWp. Of the total potential, 
12% is available for agricultural, industrial, business, and societal functions buildings, whereas 38% 
is available for dwellings (primary buildings). The remaining part is available in secondary 
(complementary) buildings. 

With a gross total electrical consumption in Mörbylånga of approximately 181 GWh/year (reference 
year: 2022) and a specific production of PV plants estimated in approx. 1 130 kWh/kWp/year, and, 
in light of the results achieved in estimating the technical potential, the exploitation of a small part 
of the overall PV potential would enable the achievement of ambitious renewable energy shares in 
the electricity mix. 
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