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1. Introduction
Understanding of land-sea interactions is critical to the successful delivery of maritime spatial planning
(MSP), as marine and coastal activities are often closely interrelated. Coastal landscape can be perceived
as an interface where new offshore developments interact with place identity and well-being of coastal
communities and thereby raising concerns and debate among stakeholders.
Land-Sea-Act case study of Southwestern Kurzeme, Latvia aimed to develop proposals for balancing
national interest in offshore wind park (OWP) development with that of local communities in preserving
the landscape and boosting coastal tourism and recreation. For that purpose, multiple values of landand seascapes were assessed by applying an ecosystem services approach. Particular attention is devoted
to mapping and assessing landscape qualities. The assessment results were applied in discussing
alternative scenarios or pathways for achievement of ambitious goals for offshore wind energy production
by 2050, which would be in balance with sustainable tourism development and preserving coastal
landscape and nature assets. Thereby, the case study has developed an ecosystem-based assessment
framework for addressing LSI, which allows to integrate multiple economic, social and ecological values,
including coastal landscape and ecosystem service trade-offs in complex decision-making situations such
as development planning of coastal areas.
The case study report provides an overview on the policy context that guided the formulation of the case
study objectives and the main concepts and approaches applied (chapter 2), and describes the
governance, planning, and stakeholder context in which the case study is embedded (chapter 3),
highlights the land sea-interaction challenges and diverse coastal-marine values recognised by the
stakeholders as well as the elaborated path or solutions for addressing the challenges (chapter 4),
reflects on obstacles and opportunities for co-planning to support sustainable transition of the coastal
areas (chapter 5) as well as summarises key lessons learned and recommendations for replicating and
upscaling of the applied approaches (chapter 6).
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2. Framing of the case study
a. Development aims addressed in the context of coastal governance and blue economy
The case study addresses tourism and offshore wind energy production as two essential sectors in coastal
governance and enhancing blue economy. The development objectives considered by the case study are
defined by the strategic planning documents of Latvia.
Sustainable tourism and recreation as well as offshore renewable energy production are declared as
strategic priorities of the national Maritime Spatial Plan of Latvia, adopted by the Government in May
2019 (Ministry of Environmental Protection and Regional Development, 2019). The long-term vision of
the plan for 2030 anticipates that tourism will be a sector with high export potential, providing
employment and income to the coastal areas, complying with environmental standards, adapted to
climate change, and not posing a threat to the coastal ecosystem. It also suggests that the infrastructure,
developed for tourism, raises the quality of life in local municipalities. The vision also envisages that
“Latvia reasonably uses the renewable energy sources available in the sea, supporting the energy security

of the country, while causing no damage to the environment, marine ecosystem or significant losses to
other users of maritime resources and space [..]. When issuing licences and permits for the use of
renewable energy resources, the cumulative impact thereof is also evaluated and an incommensurable
burden on the marine ecosystem and landscape or the cultural heritage is not allowed [..] .” The strategic
objectives of the plan are defined as follows: i) rational and balanced use of the marine space, preventing
inter-sectoral conflicts and preserving free space for future needs and opportunities; ii) the marine
ecosystem and its ability to regenerate is preserved, ensuring the protection of biological diversity and
averting excessive pressure from economic activities; iii) integrated use of marine and terrestrial areas
by promoting development of maritime related businesses and the development of the required
infrastructure.
Sustainable tourism development is also addressed by the Latvian National Long Term Thematic
Plan for Development of the Coastal Public Infrastructure (Ministry of Environmental Protection
and Regional Development, 2016). The vision of the plan describes the coastal zone as a unique, diverse,
sustainable, and economically developed space and attractive destination for foreign tourists. It also
highlights the coastal landscape as the most essential asset and resource for development. Strategic
objectives of the plan include i) development of a unitary network of public infrastructure, which is
balancing nature conservation and economic interests and facilitating development of a joint tourism
product, as well as ii) good coastal governance based on cooperation between municipalities, state
authorities, entrepreneurs, landowners and NGOs.
The objectives for renewable energy production are prescribed by the National Energy and Climate
Plan of Latvia 2021-2030, adopted by the Government in January 2020. The objectives set by the
plan include ensuring that at least 50% of the share of renewable energy in Latvia's final energy
consumption, reducing share of imported energy in domestic energy consumption to 30-40% as well as
fully connecting electricity infrastructure to the European continental grid and ensure at least 60%
interconnection. The plan also envisages to establish by 2030 one at least 800 MW offshore wind park in
cooperation with Lithuania or Estonia.
According to the European-wide assessment of offshore energy potential (Wind Europe, 2019) Latvia
could reach 2.9 GW of offshore wind energy production capacity by 2050, which would require ~580 km2
of marine space. This target was applied for scenario building in the case study.
b. The localities/ regions and main stakeholders engaged
The case study area is located in the Kurzeme Region on the South-western coast of Latvia in the Eastern
part of the Baltic Sea, including terrestrial part, up to 10 km inland from the shoreline, as well as a marine
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part, comprising the adjacent territorial waters and EEZ. Administratively it is a part of the newly
established Dienvidkurzeme municipality and includes five parishes (Rucava, Nīca, Liepāja, Grobiņa and
Pavilosta), Liepāja city (with 78 thousand inhabitants), Pāvilosta town (with 860 inhabitants), 10 coastal
and 7 inland villages and other smaller settlements.
The coastal ecosystems in the terrestrial part of the case study area are characterised by sandy (as well
as stony and pebble) beaches, wooded and grey dunes, coniferous forests, wetlands, lakes, and rivers
as well as grasslands and arable land, including polders. Maritime ecosystem is formed by benthic habitats
on sandy and mixed substrates, reefs, as well as the Gotland Deep and its slope covered by muddy
sediments. Coastal waters are important for fish spawning and nursery as well as for birds during
migration season and winter.
Important economic activities in the case study area are coastal tourism, fishing, and shipping (it includes
one large port in Liepaja and a small recreational port in Pāvilosta). The terrestrial part is used for
agriculture, forestry and, more recently, wind energy production. Wind turbines have been installed in
the onshore part and there is emerging interest from developers to build offshore wind farms in the
adjacent territorial waters and Exclusive Economic Zone.
The main stakeholder groups directly engaged in the case study are representatives of local authorities,
national and regional environmental & nature conservation authorities, and other governmental
institutions as well as representatives of the tourism and renewable energy production sectors. The
anticipated offshore wind energy development is raising concerns among local stakeholders regarding
negative impact on landscape and coastal tourism. At the same time, stakeholders are worried about
expansive, uncontrolled tourism development and insufficient tourism infrastructure, resulting in damage
to fragile coastal habitats and landscape.

Figure 1. Case study are – Southwestern Kurzeme and adjacent marine area

c. Main approaches and concepts applied
The case study involved several approaches and concepts for assessing land-sea interactions and
development of solutions for balancing conflicting interests in offshore wind energy production and
preservation of coastal landscape as resource for tourism development and well-being of coastal
communities:
1) Ecosystem services and landscape assessment using combined/multiple methods:
Concept of ecosystem services emphasises the natural environment/ecosystem structure and functions
as a provider of benefits to society (Haines-Young and Potschin, 2010). The case study had a particular
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focus on cultural ecosystem services and aesthetic or landscape value. Cultural ecosystem services can
be defined as interactions between an environmental space or its physical settings and the cultural or
recreational practices that take place there (Fish et al., 2016; Bryce et al., 2016). Landscape is recognised
as an essential resource for tourism development and boosting the local economy (Domon 2011). This
has been acknowledged by the Latvian National Long Term Thematic Plan for Development of the Coastal
Public Infrastructure, highlighting coastal landscape as the most essential asset and resource for
development (Ministry of Environmental Protection and Regional Development 2016).
Mapping of ecosystem services was carried out at the land(sea)scape scale – the unit of assessment or
service providing area was defined as land(sea)scape area. Landscapes are recognised as basic spatial
units suitable for communication in planning and research (Hazeau et al. 2011), for mapping of ecosystem
services (Müller et al. 2010) and for defining landscape quality objectives (Sowińska-Świerkosz and
Chmielewski 2016). Identification of land(sea)scape areas was performed according to spatial distribution
of specific ecosystem structures and functions, thus defining land(sea)scape area as structurally and
functionally homogeneous areas with similar land-use patterns (only terrestrial part) and development
history (only terrestrial part). Identifying such landscape/seascape areas also involves recognising place
identity and cultural heritage and highlighting LSI. Due to overall heterogeneity of ecosystem structures
and functions as well as quality and scale of available spatial data and knowledge, the case study area
was divided in three spatial sections – offshore/marine, shoreline (beach) and onshore/inland.
Land(sea)scape areas in each of the sections were allocated using section specific criteria. 13 offshore
seascapes were delineated based on bathymetry and benthic habitat distribution data. Area (shoreline,
beach) adjacent to the shore were mapped in greater detail and their qualities were assessed in
connection with onshore landscapes. 17 seashore landscapes were delineated based on seashore width,
material texture (sand, gravel, pebbles) and morphology. 55 onshore landscapes (up to 10 km) were
outlined based on landcover type, land-use and function patterns, historical development and visual
features.
Mapping of ecosystem services in offshore seascapes was based on study of Armoškaitė et al. (2020) by
analysing links between marine ecosystem components and their functions and services. Mapped
ecosystem services were determined by the set of services described in the aforementioned study (2
provisioning, 6 regulating, 3 cultural services). Ecosystem services in onshore landscape areas were
mapped based on previous studies - provision of ecosystem services in farmland (Villoslada et al., 2018)
and analysis of land-use type distribution and intensity. In shoreline landscapes particular attention was
devoted to mapping and assessing cultural ecosystem services and landscape qualities. Extensive field
survey was carried out (both terrestrial and marine) to evaluate landscape qualities and tie them to
cultural ecosystem service assessment.
2) Trade -off analysis in supply of coastal ecosystem services:
Interactions among ecosystem services occur when multiple services respond to the same driver of
change or when interactions among the services themselves cause changes in one service to alter the
provision of another. Ecosystem service trade-offs arise when the provision of one service is enhanced
at the cost of reducing the provision of another service, and ecosystem service synergies arise when
multiple services are enhanced simultaneously. Both trade-offs and synergies can be managed to either
reduce their associated costs to society or enhance landscape multifunctionality and human wellbeing
(Bennet et al., 2009). Ecosystem service mapping results, including cultural ecosystem services and
landscape quality value can be used to assess development trade-offs and support more sustainable
sea/land use solutions and management of multiple ecosystem services across landscapes (Brown and
Hausner 2017; Raudsepp-Hearne et al., 2010). To assess potential trade-offs and synergies between
ecosystem services within the spatial section of landscape assessment (offshore, shoreline, onshore),
pairwise correlation and principal component analysis was carried out. The trade-offs and synergies
between ecosystem services from different spatial sections of case study were assessed based on
previous studies and expert judgment.

3) Participatory methods/stakeholder engagement in mapping of cultural ecosystem
services and defining objectives for coastal development:
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Although the mapping of cultural ecosystem services, including recreational potential, often is based on
physical attributes (Martínez-Harms & Balvanera 2012), the participatory mapping methods allow to
incorporate people’s experiences and perceptions and to capture plurality of ecosystem values (Scholte
et al. 2018). The case study applied participatory online GIS tools and surveys to collect local knowledge
to articulate the cultural ecosystem service values and address LSI. During the first stakeholder workshop
in Liepāja, October 2019, stakeholders were asked in a group work (ca. 5-6 people per group) to assess
the expert defined landscape units in scale 1-5 regarding four landscape qualities - diversity, scenic views,
attractive landscape elements and uniqueness. Assessment was performed using the ArcGIS Online
questionnaire (see Figure 2).
Figure 2. Stakeholders assess the landscape qualities of identified landscape units, using ArcGIS Online
survey tool

Another ArcGIS online survey was created (using the participatory GIS method) to collect information
about sites important for recreation and tourism. Respondents of the survey were allowed to submit
information about as many sites they like, indicating also for what kind of recreational activity the site is
suitable. The survey was first tested during the stakeholder workshop in Liepāja, October 2019 and
released online in August 2021 to reach a wider group of stakeholders. In total 80 recreation sites were
collected (see Figure 3).
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Figure 3. Participatory GIS survey on important sites for recreation and tourism using ArcGIS Online
tool

Local knowledge collected from stakeholders on landscape qualities and important sites for recreation
was used to supplement and verify the expert assessment. The results show that cultural ecosystem
services are not only related to the outstanding natural beauty of landscapes and seascapes, but also the
opportunity to have physical interaction and experiences (e.g., traditional bathing, different water sports,
including diving, windsurfing and kitesurfing, long-distance walks).
4) Scenario building by applying “target-seeking scenarios method” and assessment of
scenario impacts to coastal ecosystems, services and human well-being:
A target-seeking scenario (normative) method (IPBES, 2016) was selected to explore possible pathways
to meet offshore wind energy production targets and sustainable tourism development in the case study
area. This method was employed because the long-term goals for national maritime and renewable
energy policies by 2030 are established (see section 2.a); however, the optimal solution has not been
determined; various alternative options can be created and evaluated. Moreover, new, ambitious national
renewable energy policy goals by 2050 are being negotiated as a result of adoption of the European
Green Deal. Furthermore, the national strategic and spatial planning documents (MSP and Long Term
Thematic Plan for Development of the Coastal Public Infrastructure) as well as local planning documents
encourage sustainable tourism development in the coastal areas, however the options for balancing these
interests with offshore wind energy development are not yet defined. The target seeking scenario method
supports capturing multiple and contrasting views on how to reach the goals as stakeholders are involved
in the co-design process of the future.
The target for scenario building was defined based on the established national policy objectives - aiming
at sustainable development of the coastal area by balancing the interests of renewable (wind) energy
production at sea with the development of coastal tourism, preservation of landscape and environmental
quality. In order to obtain the stakeholder views/agreement with the proposed target as well as to specify
conditions for its achievement, an online Google survey was launched in August -September 2020,
including 34 statements and asking the respondents, if they agree or disagree and to what extent. The
statements referred to requirements and expected impacts of tourism and offshore energy development
as well as preservation of coastal landscape and environmental qualities. The online questionnaire was
distributed to the stakeholder group invited to the scenario building workshop (the same stakeholder
group that participated in the assessment of landscape qualities and cultural ecosystem services (See
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section 3) above). In total 31 responses were received, representing mostly national and municipality
authorities as well as few representatives from tourism, education and other sectors.
The online survey was followed by an in-person scenario building workshop with around 40 participants,
which represented national and local officials, spatial planners, nature conservation experts as well as
tourism sector and wind energy developers. The workshop took place in September 2020. The
participants, divided into four mixed groups, discussed options for offshore wind energy and tourism
development in the study area. Each group proposed possible locations for offshore wind park/s to meet
Latvia's 2030 and 2050 targets for offshore wind energy production as well as priority areas for tourism
development, considering possible impacts to coastal ecosystem and its landscape qualities. All the
ecosystem service and landscape quality assessment results and other relevant spatial data (e.g.
ecological and sea use information, thresholds of offshore wind park visibility from coast, etc.) were
presented to stakeholders within an online map explorer developed using ArGIS Online Experience
Builder platform.
The four alternative spatial scenario or pathway (A, B, C, D) developed by the workshop participants are
shown in Figure 4. Participants were also asked to provide an intuitive assessment of the four scenarios
(using an interactive online tool Mentimeter) in terms of impact on the number of tourists, leisure
opportunities, employment, landscape, nature and the environment.
Figure 4. Scenario building workshop in Liepāja, September 2021

After the scenario building workshop, the project expert team carried out an in-depth impact assessment
of proposed scenarios on marine ecosystem components, coastal landscape qualities, ecosystem services
and human well-being. To evaluate impacts of proposed individual offshore wind park scenarios it was
assumed that there will be loss of functions of impacted marine ecosystems, but as at the moment there
is not sufficient data and knowledge to model this impact and especially its cumulative character it was
presumed that there would be total loss of ecosystem functions and benthic biotope (habitat). The loss
was calculated as the percentage of loss of biotope - both the loss of exact patch of biotope, as well loss
of biotope in the case study area. Subsequent linkage to the loss of ecosystem functions, ecosystem
services and human well-being was established thus constructing the framework to compare and discuss
the impacts of proposed individual OWP (see Figure 5).
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Figure 5. The workflow of scenario impact assessment)

5) Public survey on contribution of the case study area to human well-being
Public survey was selected as a method for gauging the views of a wider society. For the goals of the
case study, understanding the opinion of a wider society was crucial as any spatial planning activities
(including OWP and tourism development) can have a major impact on the interests and well-being of
inhabitants. Public survey was chosen for this purpose as it enables effective collection of data on the
opinion of a wider society in a relatively short period of time. Additionally, while workshops, seminars
and public consultations are a great way to engage in dialogue with stakeholders and co-work on ideas,
they are often visited only by the most active members of the society. Public surveys can help to reach
members of society that would not engage in other more time-consuming participatory activities.
The main aim of the public survey was to identify linkages between nature areas of the case study area
and human well-being. For the purposes of the study, seven well-being categories were identified based
on the scientific literature (Millenium Ecosystem Assessment 2005, Rogers et al. 2012, Liu & Opdam
2014):
●
●
●
●
●
●
●

safety & security,
Financial and material security,
recreation,
health & life satisfaction,
social relations,
education / learning from nature,
joy of a diverse nature.

For every well-being category a simplified definition was developed to ensure they are easy-to-understand
for ordinary people (Table 1).
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Table1
Simplified definitions of well-being categories used in the public survey
Safety & security

The role of the Southwestern Kurzeme coast’s nature areas in personal security (e.g.,
protection from natural disasters, military security, energy independence that wind
farms can bring).

Financial and
material security

The role of the nature areas and resources of the Southwestern Kurzeme coast in
personal material well-being (e.g., the opportunity to work in fishing or hospitality, also
fishing, mushroom and berry picking).

Recreation

Recreational opportunities provided by the nature areas of the Southwestern Kurzeme
coast (e.g., sunbathing, walking, sports activities, swimming, etc.).

Health and life
satisfaction

The role of the Southwestern Kurzeme coast’s nature areas in personal physical and
mental health (e.g., the opportunity to engage in health-enhancing activities on the
coast, to de-stress).

Social relations

The role of the Southwestern Kurzeme coast’s nature areas in shaping personal social
relationships (e.g., opportunities to spend time with family and friends, the chance to
meet like-minded people), also the opportunity to feel a sense of belonging to a place.

Education / Learning
from nature

Contribution of the Southwestern Kurzeme coast’s nature areas to personal knowledge
and skills on nature topics.

Joy of a diverse
nature

The joy and satisfaction a person get from knowing that the coast of Southwestern
Kurzeme has a diverse nature, various plant and animal species.

The survey sought to understand the links between each well-being category and nature areas of the
Southwestern Kurzeme coast. Survey consisted of three main parts: demographic questions, questions
about respondent’s relationship to the study area and questions related to seaside recreation and the
importance of the Southwestern Kurzeme coastal ecosystem to the well-being of respondent. The survey
content was developed by the project expert team, but the surveying process was outsourced to a
professional sociology company to ensure the representativeness of the respondent pool. For the goals
of the study, it was important to ensure sample representativeness both on national and local scale to
gain an insight into the potential differences between local inhabitants and other people. The survey
was tested in April 2021 and conducted online (CAWI) using stratified random sampling method in May
2021.
After the survey was closed, the project expert team analysed the collected data by statistical methods
that aimed to identify main linkages between well-being and nature areas of the Southwestern Kurzeme
coast. The identified linkages were later considered when developing strategic solutions for tourism and
OWP development in the case study area. For more detailed information on the survey results, see
Section 4a.
6) Development of optimal solutions for OWP and sustainable coastal tourism development
The optimal solutions for offshore wind energy production in the case study area were elaborated by the
project expert team based on the results of the scenario building workshop and impact assessment of
the proposed scenarios (see Figure 11 in chapter 4). The main criteria used in defining the optimal
solutions were the following:
-

respecting national and EU policy targets for offshore wind energy production;
focusing on OWP plots proposed at the scenario building workshop;
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-

-

priority is given to areas with least impact to biologically valuable benthic habitats (e.g., reefs)
and related ecosystem services and human well-being categories (based on assessment
framework presented in Figure 5);
avoiding areas important for birds and fish reproduction;
priority is given to areas with least impact to valuable landscapes (e.g., plots located outside of
visibility from coast or not conflicting with natural/unique landscape character);
respecting zones of allowed priority uses as defined in the Latvian MSP 2030;
considering possible connections to the electricity transmission grid and other factors determining
technical suitability of the site for OWP (e.g., depth and distance from the coast).

The project expert team assessed each of the proposed OWP plots against the above listed criteria using
the Land-Sea-Act Map explorer and impact assessment calculations, finally delineating two optimal
solutions for OWP development by 2030 and 2050 (see section 4.b)
7) Development of solutions for suitable tourism development in the coastal area:
The solutions for sustainable tourism development of the coastal areas were developed by the project
expert group, considering the increasing demand for recreation in the coastal areas, as highlighted by
the study on coastal visitors and their impact on environment and public infrastructure (Ministry of
Environmental Protection and Regional development, 2020) as well as results of the scenario building
workshop (September 2020). At the same time findings from the social survey were taken into account,
which indicated that people in Latvia highly value possibilities for enjoyment of nature and leisure
provided by the Southwestern Kurzeme coastal area. Therefore, the proposed solutions for targeting the
tourism development in the case study area are aiming not only at economic interests of the tourism
sector, but also respectful attitude to nature values, landscape qualities, cultural heritage, and place
identity of each site.
A suitable model/pattern of tourism development of each terrestrial landscape area was defined using
results of the cultural ecosystem service assessment, including the following criteria:
-

aesthetic value of the landscape area;
naturalness of the landscape area;
cultural heritage value of the landscape area;
level of the current use of recreational potential.

By using the scores of cultural ecosystem service assessment, the landscape areas were grouped in three
clusters: 1) areas of high aesthetic value; 2) areas of high naturalness value; 3) areas of high cultural
heritage value. Recommendations for tourism development were developed addressing potentials and
limitations of each cluster and level of use of recreational potential. Some landscape areas belong
simultaneously to clusters 1-3, therefore in defining the suitable model for tourism development the
following order of priorities were applied: preserving of naturalness; preserving of cultural heritage;
maintaining the landscape aesthetic value. The three clusters and recommendation for each landscape
area is presented at the Land-Sea-Act map explorer.
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3. Planning-governance
complexity and possible
trade-offs in coastal
change & Blue Growth
a. How the single local-regional case is linked to wider LSI and Blue Economy challenges
and locations/regions elsewhere
In Latvia as well as in other countries spatial and development planning is a hierarchical process where
responsibilities and spatial boundaries (most often administrative) are clearly regulated by law (Figure
6). The hierarchy means, amongst others, a ‘top-down’ approach, which requires lower administrative
level documents to be developed in coordination with a higher-level planning document. Thus, local
spatial plans shall be in line with sub-nation (regional) plans and national development plans and their
priority goals and ambitions. Southwestern Kurzeme case study connects local level and national level as
the case study covers several coastal municipalities of one planning region in Latvia. Such “intermediate”
planning level is very relevant for addressing issues common for several municipalities (e.g., coastal
tourism development), issues that can be solved beyond local levels (e.g. landscape and heritage
protection) whereas national level is too general to address place-based characteristics. Moreover,
setting-up an issue or problem-oriented planning case (offshore wind energy versus tourism
development) could be an effective approach to implement multi-level governance. Both Blue Economy
sectors are among priorities in Latvia and in the Baltic Sea Region thus there will be a need for finding
spatial solutions and compromises to foster development. The approach and methods applied in the
Southwestern Kurzeme case study can be replicated on a wider scale as the Baltic Sea countries
implement mapping and assessment of ecosystem services.
In the land-sea interface, the separation of responsibilities between maritime and terrestrial planning
domains is another challenge when addressing multiple uses and interests holistically and spatially. The
Southwestern Kurzeme case study demonstrates the efforts to establish the coherence of the maritime
spatial plan with other relevant planning processes, which are critical to ensure sustainable development
in the coastal zone of Latvia.
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Figure 6. Planning hierarchy in Latvia.

b. Main stakeholders and their multilevel (interscalar) embeddedness in case´s context
Stakeholder involvement is an important element of spatial and development planning, especially when
complex issues are being addressed and stakeholders would be affected by the planning outcomes. The
Southwestern Kurzeme case study relied heavily on active stakeholder involvement in different stages of
the planning process. It also included the involvement of the wider community in the process of mapping
and assessing recreational services in the case study area.
Relevant stakeholders (Figure 7) were identified at the beginning of the case study implementation by
analysing their interests in the context of marine and land use as well as spatial and development
planning. It was important that all levels of planning and governance were involved through-out the
process, - from local authorities to national ministries in charge for policy development. The land-sea
interface requires the involvement not only of marine stakeholders but also terrestrial stakeholders such
as forestry and agriculture. Latvia has recently adopted its MSP, which also had a strong stakeholder
involvement process, therefore the same methodology for stakeholder identification was followed in this
case study (Veidemane et al, 2017).

Figure 7. Stakeholder mapping scheme for the case study
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c. What kind of contradictions/trade-offs emerged in planning and use of coastal spaces?

Trade-offs identified during stakeholder engagement process

The main contradiction or trade-off addressed by the case study is the national interests of offshore wind
energy production for reaching the climate objectives vs. interests of local communities in preservation
of coastal landscape and boosting sustainable tourism development. It is assumed that OWP would have
a negative impact on seascape and thus impact the overall landscape value of the coastal areas.
Furthermore, there are concerns among stakeholders that OWP might negatively impact the coastal
ecosystem, e.g., benthic habitats, fish population and bird migration roots. Therefore, the stakeholders
have suggested that offshore wind parks should be placed outside the visibility (at least >30 km) from
areas of relatively natural landscape and high nature value.
Another contradiction revealed by the case study is the desire of the tourism sector for increasing the
number of tourists and related incomes vs. concerns of local authorities, inhabitants, and the nature
conservation sector about the anthropogenic pressure on the coastal ecosystem caused by uncontrolled
tourism and related disturbance to local people and waste management (littering) issues.

Trade-offs identified based on results of the ecosystem service mapping and assessment

Statistical analysis of trade-offs in ecosystem service supply was performed separately within the three
sections of the case study area, using the ecosystem service mapping and assessment results. Analysis
of distribution of ecosystem services in onshore landscapes revealed a relatively large number of
interactions among them. Pairwise correlation revealed that provisioning services connected to intensive
agriculture create trade-offs with regulating services (flood control, erosion control, wind control,
pollination, and global climate control); provisioning services connected to forestry generate trade-offs
with cultural services (recreation, aesthetics, cultural heritage). There were minor trade-offs observed
between certain regulating services (filtration/accumulation/storage, flood control) and cultural services
(aesthetics and heritage). Analysis also disclosed that there are certain synergies between analysed
ecosystem services, especially among regulating services related to control of material flow. As well there
were synergies among cultural services (recreation and aesthetics) and agricultural provisioning services.
Principal component analysis showed that there is important bundling of certain services which have to
be accounted for in management decisions, but the trade-offs revealed in this analysis did not differ from
described by pairwise correlation.
Trade-off analysis at the shoreline was focused on relationships among cultural ecosystem services and
certain landscape qualities connected to regulating services associated with biodiversity. There was a
strong trade-off between naturalness of shoreline (associated with such regulating services as
maintenance of habitats and pollination) and cultural ecosystem services connected with recreation and
landscape aesthetics.
Analysis of distribution of ecosystem services in the seascapes revealed few minor trade-offs - between
active recreation and global climate control (as the main carbon sequestration takes place in far waters)
and active recreation and scientific interest.
Ecosystem services supply analysis does not reveal the interactions among service distributions in
different spatial sections of the case study area. To address these and emphasize LSI we performed
scenario analysis based on stakeholder attitudes (see chapter 4b).
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4. Considerations of the case
study in analysing and
planning of LSI
a. How stakeholders conceptualise and see importance of diverse coastal-marine values
in LSI
Stakeholder views on coastal and marine values and LSI related challenges were identified during the 1st
stakeholder workshop (Liepāja, October 2019), online surveys on landscape qualities, recreation sites,
and coastal development objectives (September 2020) as well as national scale public survey on
importance of the Southwestern Kurzeme coastal area for human well-being held in May 2021 (see
section 2.c).
During the 1st stakeholders’ workshop, the following LSI challenges were noted in relation to the case
study area:
● OWP will have an impact on some tourism destinations, landscape, bird migration as well as real
estate value;
● Pressure from tourism to the fragile coastal ecosystem is increasing (particularly from so-called
uncontrolled “bush” tourism). Improvement of infrastructure is needed to reduce the negative
impact.
● Access to the sea shall be improved for the public as well as for emergency transport and services.
● The main environmental concerns are related to impact from intensive agriculture, coastal
erosion, climate change and transboundary pollution.
● Governance of coastal areas shall be improved by strengthening cooperation and coordination
between national and local authorities, entrepreneurs, and other local stakeholders.
The online survey on coastal development objectives has revealed the high importance of tourism for the
local economy, but also an agreement that tourism infrastructure improvements shall support the wellbeing of the local population. Installation of new nature trails and improved access to the sea are seen
as the most essential improvements of infrastructure. There is no consensus among stakeholders
regarding support to construction OWP within marine waters of the case study area in order to promote
environmentally friendly energy, though majority of stakeholders agree that OWP would have a negative
impact on landscape, and they shall be placed outside of valuable landscape and nature areas.
Stakeholders also agree that landscape is an essential resource for tourism development and important
for preserving the place identity. Also, the environmental quality is recognised as an essential precondition
for well-being of local population and tourism development.
The online (Participatory GIS) survey on sites for recreation and tourism confirms that preference is given
to areas of high aesthetic value, uniqueness, diversity, cultural heritage, and recreational opportunities,
while more natural areas are less visited.
Relative importance assigned by stakeholders to different well-being categories (safety & security,
financial and material security, recreation, health and life satisfaction, social relations, education/learning
from nature and joy of a diverse nature) was assessed by the public survey in May 2021 (n=1000,
including 90 local inhabitants). The selected survey sample was representative on a national and local
(case study area) scale. For more details on the survey methodology see Section 2c.
The survey results showed that the nature areas of the Southwestern Kurzeme coast are indeed important
for the public well-being. The importance of the nature areas is especially high regarding well-being
categories related to the connection with nature and non-material values, such as joy of a diverse nature
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and recreation opportunities. The survey also identified differences in opinions between locals and visitors
(respondents who stated that they have visited Southwestern Kurzeme coast but do not live there).
Figure 8 illustrates the relative importance assigned by respondents to well-being categories in the
context of Southwestern Kurzeme coast’s nature areas, as well as differences in opinion between locals
and visitors.

Figure 8. Summary of replies for a survey question: “Please rate how important the role of the
Southwestern Kurzeme coastal nature areas is for your quality of life! Divide 100 points into the given
categories according to the principle - the greater the importance, the more points.”
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The highest ranked well-being category in the context of coastal nature areas of the Southwestern
Kurzeme for both groups of respondents was recreation. It was followed by the closely related health
and life satisfaction and joy of a diverse nature. The results highlight the need to ensure preservation of
nature values and naturalness when planning development of any activities, including OWP and tourism.
Loss of these values might have a major negative impact on the public well-being, especially for local
inhabitants.
Regarding the differences in opinions, they occur mostly in the well-being categories “financial and
material security” and “Joy of a diverse nature”. While both respondent groups do not value financial and
material security in the context of nature areas of the Southwestern Kurzeme coast too high, this category
is relatively more important to the local inhabitants. Visitors, on the other hand, value higher the joy for
a diverse nature.
The survey also enlightened on some aspects related to human preferences when choosing a coastal
place to visit for recreation (Figure 9). Survey results demonstrated that the most important factors that
impact the choice is the cleanliness of the site, followed by attractive landscapes and perceived nature
values, repeatedly indicating the importance of preserving landscape and nature values in the coastal
areas. Survey results also illustrated the need to ensure that stretches of natural beach without amenities
(except infrastructure for reducing human pressure) are preserved beside the beaches with high amenity
level (Figure 10).
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Figure 9. Average rating of factors that influence the choice of place for recreation (1 – not important at
all, 4 – highly important)
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Figure 10. Summary of replies for a survey question: “Which of these picture collages best fits your idea
of a pleasant leisure environment?” 64% of the respondents chose collage B that contained pictures of
beaches without visible amenities.
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b.

The elaborated paths of coastal-marine change, and their multidimensional effects
(economic, ecological socio-cultural)

During the scenario building workshop (Liepāja, September 2020) four alternative pathways or
scenarios for achieving 2050 targets for offshore wind energy production and sustainable tourism
development were elaborated by mixed stakeholder groups (see section 2.c). Taking into account
impact assessment of the four scenarios as well as the sea use conditions defined within the national
MSP 2030, the project expert group has elaborated optimal solutions for 2030 and for 2050 (see Figure
11).
Figure 11. Visualisations of alternative scenarios – A, B, C, D proposed by stakeholders (four small maps
at the bottom of the figure) and the two optimal solutions (Optimum 2030 & Optimum 2050)

The impact of possible OWP development scenarios were analysed on ecosystem structure, ecosystem
service and human well-being perspectives. Even though impact was assessed in quantitative units, it
was expressed in qualitative categories ranging from “non-significant” to “severe”. All but “Scenario A”
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had some significant albeit small scale impact on ecosystem structure. Most severe impact on ecosystem
structure was observed in “Scenario D” - due to its patch pattern, majority of benthic biotopes (epibenthic
bivalves, infaunal bivalves and infaunal polychaetes) were completely disturbed. Both in “Scenario B” and
“Scenario C'' one of the biotope patches of epibenthic bivalves and sparse epibenthic macrocomunity
were severely disturbed, however they were relatively small in size.
Impact on ecosystem services was assessed as the decrease or loss of functions of benthic ecosystems.
As the value of individual services rely on multiple functions, the revealed impact in most of the cases
were described as “non-significant”. However, “Scenario D” should be highlighted as one where
significant (i.e., 20-30%) loss of such services as bioremediation, filtration/ accumulation/ storage,
regulation of chemical composition of atmosphere and oceans and water environment for recreation
could be expected.
Impact of proposed OWP scenarios on seashore landscape qualities and associated cultural ecosystem
services was assessed for each seashore landscape area based on distance to OWP scenario polygons
and expert opinion (based in literature studies) on possible impact. Specific landscape qualities were
differently affected by proximity to OWP, for instance, the strongest impact is on naturalness and scenicaesthetic qualities, but less on cultural heritage and even less on recreation. “Scenario D” had the
strongest impact on naturalness and both “Scenario C'' and “Scenario D” had significant impact on scenicaesthetic quality.
Selection of the optimal placement of OWP was based on criteria described in the section 2.c.6, including
envisaged policy target, analysis of impact on benthic habitats, ecosystem services, landscape, zoning of
the Latvian MSP 2030 and infrastructural suitability (depth, distance, planned cable connections). The
following optimal solutions by 2030 and 2050 were proposed:
Optimal solution 2030: one plot of 160,52 km2 (including overlapping area of three scenarios proposed
by the stakeholders) next to the border with Lithuanian EEZ. The size of the plot provides 800 MW energy
production capacity, which corresponds to the offshore renewable energy production objectives of Latvia
by 2030. The plot is located within one of the research areas for wind park development and connected
to the potential electricity transmission corridor as defined in the Latvian MSP 2030. It has comparatively
the least negative impact to benthic habitats, ecosystem functions and services and other nature values
as well as no negative impact to landscape. Furthermore, it is located nearby envisaged Lithuanian OWP
area with possibilities for cable interconnection.
Optimal solution 2050: two plots with total area of 365.71 km2 (proposed by one stakeholder scenario),
which together with “Optimum 2030” is providing 2.9 GW energy production capacity corresponding to
offshore wind energy estimates for Latvia by 2050 (Wind Europe, 2019). The proposed plots do not have
significant impact on biologically valuable benthic habitats and areas important for fish (and related
ecosystem services), although partly overlapping with areas important for birds. Since distance from the
coast in some parts is only 20 km, OWPs would be visible from the coast. However, because of their
location in front of Liepāja (with urban landscape character) and nearby envisaged Lithuanian OWP area,
the impact to landscape/seascape character would not be so disturbing.
Solutions for sustainable tourism development were based on cultural ecosystem service assessment
results and clustering of the inland landscape units by the dominant landscape qualities (see section
2.c.7). Identified landscape area clusters and recommendations for adjusting tourism development to
site specific values/landscape qualities are presented in figure 12.
Figure 12. Landscape quality-based clusters of landscape areas and related recommendations for tourism
development
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Landscape areas of high aesthetic value:
Characterized by scenic views, open landscape with attractive landscape
elements and roads, no visual pollution.
Recommendation: Landscape experts should be involved in identification
of valuable landscapes and integration of the landscape qualities in spatial
planning/development documents. Access to the attractive landscape
sites/scenic views should be improved, including suitable public infrastructure
and information for tourism marketing.

Landscape areas of high naturalness value:
Characterized by a high share of protected areas, natural or semi-natural land
cover and natural (not modified) streams
Recommendation: nature experts should be involved in assessment of
anthropogenic pressure and developing measures for risk prevention as well
as ensure appropriate integration of the nature values in the spatial
planning/development documents. Suitable public infrastructure should be
developed or improved for reducing anthropogenic pressure to vulnerable
habitats and species, not contrasting with landscape character, and including
nature education elements.

Landscape areas of high cultural heritage value:
Characterized by a high number and diversity of cultural heritage
monuments, historic land use features and visually impressive historic objects
Recommendation: Cultural heritage experts should be involved in
identification of cultural heritage values and ensuring their appropriate
integration in the spatial planning/ development documents. Action plans
should be developed for better integration of cultural heritage in tourism
offer. Connection between nature and cultural heritage should be highlighted
(e.g., coastal meadows, grey dunes etc.). Public infrastructure should be
harmonic with the cultural historic identity of the site.
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5. Obstacles and synergies
towards sustainability
transitions of coastal
areas
a. Synergy effects, examples of co-using and co-planning coastal-marine spaces
The case study has developed an ecosystem-based assessment framework for addressing LSI, which
allows considering coastal landscape and ecosystem service trade-offs in planning the use of marine
space as well as in development planning of the terrestrial part of the coastal area. Thereby, the proposed
assessment framework can support co-planning of coastal-marine spaces and achieving more balanced
land and sea planning solutions. The described stakeholder involvement approach and tools demonstrates
a way forward to co-planning and integration of multi-level and multi-sector interests in development of
spatial and/or strategic solutions for sustainable development of coastal areas.
The case study results can support national planning authority (Ministry of the Environmental Protection
and Regional Development) in the implementation of the MSP as it is foreseen that impacts on landscape
as well as nature assets due to OWP shall be assessed when issuing licences for the wind park
developments.
b. Capacities of the main stakeholders and caps to be improved (on different governance
levels) in sustainable development
The stakeholder meetings organised by the Land-Sea-Act project revealed good understanding and
knowledge about the LSI related issues. Though, the lack of (or insufficient) cooperation and coordination
among municipalities, state authorities and entrepreneurs was noted as one of the main obstacles for
sustainable development of the coastal areas. Therefore, different stakeholder engagement techniques
as well as collaborative and interactive planning should be promoted to support cooperation, use of local
knowledge and better acceptance of the planning decisions.
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6. Main lessons learned and
recommendations
a. Comparative reflections with similar tendencies and/or cases in BSR and elsewhere
Identification of suitable sites for OWP development is a topical issue in the Baltic Sea Region, considering
growing demand for renewable energy sources. Suitability of sites are assessed using various modelling
tools (e.g., MARXAN). Several studies have been carried out to assess the impacts of OWP on coastal
landscapes by mapping and assessing viewpoints (e.g., recent study within MSP to determine visual
impacts of potential OWPs near Saaremaa, Estonia1). The attitudes of local residents and tourists
regarding a potential OWP and its impact on landscape and willingness of tourists to use such coastal
areas for recreation were studied also in Latvia (Veidemane and Nikodemus, 2015). New approaches and
tools for assessing impacts of the new sea uses (including OWP) to marine ecosystem structure and
service supply are being developed and tested in the BSP and beyond (e.g., Bergström et al., 2020; Kotta
et al., 2020) as well as applied in MSP and strategic environmental assessment (e.g. Veidemane et al.,
2017).
The Land-Sea-Act case study in Southwestern Kurzeme has tested the application of the ecosystem
service cascade model (including ecosystem structure, functions, services, and human well-being) in
assessment of impacts of OWPs. The case study also developed a novel approach to using assessment
of cultural ecosystem services and landscape qualities for targeting sustainable tourism development to
site specific values, which could be up taken during elaboration of the municipality thematic plans or
development programmes. Ecosystem service assessment enables an integrated approach in planning of
LSI by establishing connections among all components of the cascade model - from ecosystem structure
to human well-being.
b. Potentials and limits of replicating (also upscaling) the applied approaches and
planning solutions towards sustainable coastal-marine futures
Ecosystem service and landscape approaches as all integrated planning approaches are problem oriented
and case sensitive, as all steps of planning processes (from problem definition and definition of criteria
to implementation of solutions) shall be carried out in close collaboration with stakeholders, thus
emphasizing case specific problems and contingencies. Nevertheless, ecosystem service assessment and
scenario building are acknowledged as useful tools to support policy and decision making. Ecosystem
service concept provides a holistic view on interactions between nature and humans and helps to address
conflicts and synergies between environmental and socio-economic goals. It can be also used as a
comprehensive framework for trade-off analysis between competing land uses and help to facilitate
planning and development decisions across sectors, scales, and administrative boundaries (Fürst et al.
2017).
Ecosystem service maps can be used to communicate complex spatial information and raise awareness
about areas important for ecosystem service supply and human dependence of functioning nature.
Participatory approaches (e.g., workshops, surveys, PGIS) are used to support ecosystem service
mapping by incorporating people’s experiences, perceptions, and local knowledge.
Participatory scenario building methods allow to explore different development alternatives and spatial
options considering stakeholders views and local knowledge. Combining scenario building methods with
assessing impacts to ecosystem structures and services enables integration of ecological and socioeconomic aspects in comparing the future scenarios, and thus supporting more informed and balanced
decisions making.

1

https://mereala.hendrikson.ee/dokumendid/Eskiis/Estonian_MSP_Impact_assessment_ENG.pdf
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Stakeholder engagement is a key tool that can be further supported via new digital techniques such as
online GIS platforms which provide interactive collaboration between planners and stakeholders. Some
national MSPs have been created using online and digital products. Digitalisation and online tools are
very much welcome, particularly in data collection; however, there is also a need for face-to face meetings
when solutions and compromises shall be achieved. Stakeholder engagement within the Land-Sea-Act
case studies was partially limited by pandemic restrictions, lessening the extent of possible synergies
produced in live interactions with interested parties.
The approaches and methods tested and developed within the Land-Sea-Act case study in the
Southwestern Kurzeme can be replicated in other parts of the country at regional or potentially at national
level as well as at the scale of the Baltic Sea Region. For example, the approach for assessment of
ecosystem services and landscape qualities can be applied in other coastal areas to support tourism
development and spatial planning. In Latvia such information can be integrated in thematic planning
documents of different levels as well as used in development plans of regions or municipalities. Methods
employed to assess impact of OWP on marine ecosystem structures and services (as well as the proposed
solutions) can be used in maritime spatial planning or strategic environmental assessment of the sea use
plans. The approach tested by the Latvian case study is potentially replicable at the Baltic Sea Region,
where harmonised data sets on marine ecosystem components are compiled by the HELCOM Map and
Data Service.
Furthermore, the approaches applied in the case study for balancing OWP development interests with
local interests in preserving coastal landscape and tourism development can be also applied in addressing
other land-sea interaction issues, particularly for addressing various socio-ecological land-sea
interactions, including impacts of new sea uses (like aquaculture farms, cables, ports etc.) on coastal
ecosystems, fish resources, cultural heritage, tourism and well-being of coastal communities.
The main limitations of the approaches tested by the Latvian case study are related to scarcity of data
and knowledge on structures and functions of marine ecosystems. In Latvia detailed mapping of benthic
habitats have been performed so far only in the coastal waters for designation of marine protected areas
(MPAs). Recently a new LIFE REEF project has started, which aims to investigate more distant sites in
EEZ for designation of offshore MPAs. The new data provided by the LIFE REEF project will enable more
accurate assessment of the impacts of potential OWP areas. Another important limitation is shortage of
knowledge of cumulative impacts of different pressures caused by construction of OWP. Accumulation of
evidence-based knowledge on adaptation of marine ecosystems to OWP infrastructure could produce
contrasting results with regard to analysed ecosystem functions (i.e., underwater constructions of OWPs
can serve as artificial reef providing habitat for algae or mussels) thus also changing provision of
ecosystem services and its contribution to human well-being. Also, the assessment of the coastal inland
landscapes and ecosystem services at the scale of landscape units is rather data and labour intensive
(e.g., some of landscape qualities can be assessed only by experts at the site, thus requiring systematic
field surveys).
c. Key contribution to the existing knowledge on LSI in coastal governance
●

●

●

The Latvian case study has developed a novel landscape quality mapping approach as a proxy for
cultural ecosystem service assessment, which can serve as a support tool for land and sea use
planning. The applied approach is based on expert knowledge and experience in terrestrial landscape
assessments, adjusting it to the coastal/land-sea interaction context.
The case study has applied the well-established ecosystem service concept to highlight trade-offs of
land-sea interactions and seek solutions for balancing of different (land and sea use/ national and
local) interests. It demonstrated that ecosystem service assessment is a suitable method to integrate
multiple economic, social, and ecological values that need to be taken into account in complex multilevel decision-making situations such as planning coastal areas.
The case study has tried to link the ecosystems with human well-being in the context of integrated
planning. Connections between ecosystem structures, services and human well-being were
established based on knowledge provided by previous projects (e.g., BONUS BASMATI), expert
knowledge and results from the social survey on contribution of the coastal ecosystems to human
well-being.
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The project Land-Sea-Act (#R098 Land-Sea-Act Land-sea interactions
advancing Blue Growth in Baltic Sea coastal areas) aims to bring together
stakeholders involved in coastal management and planning, to find
solutions to Maritime Spatial Planning and Blue Growth challenges around
the Baltic Sea and to elaborate Multi-level Governance Agenda on Blue
Growth and Spatial Planning in Baltic Sea Region. The project will guide
national, regional and local authorities, as well as stakeholders of various
sectors to:
• improve transnational cooperation and facilitate knowledge
exchange to foster Blue Growth
• raise awareness, knowledge and skills to enhance Blue Growth
initiatives and integrated development in coastal areas
• balance development of new sea uses with coastal community
interests by improving coastal governance
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