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Abstract: Coastal areas provide ecosystem services (ES), including a wide range of cultural ecosystem
services (CES). This study aims to operationalize the ES approach for integrated assessment and
mapping of coastal CES through the case of the eastern Baltic Sea coast in Latvia. It explores an
interdisciplinary approach to enhance coastal planning, leveraging the strengths of plural disciplines
to ensure a more holistic representation of coastal CES. A set of methods and techniques from
landscape ecology (e.g., landscape characterization, quality assessment, biophysical mapping) and
social sciences (participatory GIS, stakeholder engagement events, nationwide survey) are developed
and tested, particularly demonstrating links and correlations between landscape character and CES
values and well-being dimensions. The results illuminate the main perceived well-being benefits that
people gain from the coastal areas, highlighting the different perspectives of stakeholders. Finally, the
integrated assessment results helped to construct proposals for sustainable tourism development in
the area. The outcomes of the study are intended to assist planners and decision-makers in evaluating
the potential for development and trade-offs in coastal regions. This research contributes to the
advancement of coastal spatial planning methodologies, emphasizing the importance of stakeholder
engagement and ES assessment for informed decision-making.

Keywords: ecosystem services; stakeholders; social values; perceived well-being benefits; coastal
spatial planning; integrated assessment; Baltic Sea; Latvia

1. Introduction

Coastal regions represent a spatial realm where terrestrial and marine environments
interact, giving rise to distinctive ecosystems on land and at sea. Within the European
context, coastal areas have historically and contemporarily played a pivotal role in the
socio-economic and cultural development of communities [1]. Due to the multidimensional
nature of coastal areas, the ecosystems therein exhibit diverse and specific features and
qualities, contributing to the provision of various ecosystem services (ES). However, the
coast has experienced escalating pressures from human activities over the last decades,
accompanied by an expanding demand for space [2,3]. The growing human influence
poses a significant threat to the uninterrupted supply of ES unless a more sustainable
approach to the management of coastal natural capital is promptly implemented [4-6].
This is particularly evident in the context of coastal recreational and tourism development.
European coastal tourism grew until the onset of COVID-19, then subsequently experienced
a dramatic decline, and is now gradually recovering, with an increasing number of people,
both within the European Union and internationally, allocating larger portions of their
income to travel and leisure [7].

The concept of ES has gained recognition for its application in addressing challenges
and controversial issues during the planning of nature conservation and the sustainable
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use of ecosystems [5,8]. Maritime spatial planning, integrated coastal zone planning, and
marine strategy represent key governance tools employed to progressively incorporate the
outcomes of ES assessments [9-11]. The ES concept encompasses ecological, economic, and
social systems, thereby establishing a nexus between the environmental dimension and
political decision-making processes [12,13]. The advancement of indicators, encompassing
both biophysical and socio-cultural dimensions, is encouraged to elucidate the intricate
relationships between humans and nature in a quantified format [14,15].

Cultural ecosystem services (CES) provide opportunities for social interactions and
intangible benefits through active or passive engagement with nature. They involve the
reception of artistic and scenic appreciation, contribute to educational development, and
foster spiritual fulfillment. They are based on cultural diversity and identity, thus linking
cultural landscapes and heritage values [16]. CES can be combined with cultural landscape
research [17-19]; in particular, studies related to aesthetics or cultural heritage could
provide valuable input for a comprehensive assessment of CES [20] and implications for
management [21]. Choosing a landscape perspective could serve as a practical approach,
as numerous researchers either have not tried to establish connections between CES and
ecosystems or have encountered challenges in doing so [22].

When assessing CES, assigning intangible values to marine and coastal cultural ecosys-
tem services has been challenging [23,24]. It has become essential to establish an appropriate
assessment unit by considering ecosystem types (e.g., beach or forest), as well as habitats
(e.g., coastal lagoons or wooded dunes), and other distinctive features of each individual
coastal and marine region. Another challenge is the interface between land and sea, the
characteristics of direct shoreline and adjacent land, and the identification of the proper
biophysical and socio-cultural assessment criteria and indicators [25-27].

Coastal spatial planning processes necessitate the incorporation of robust participatory
procedures to ensure the recognition of the multiple interests of stakeholders and plural
values, as well as support to mitigate conflicts and manage trade-offs [28]. Different societal
groups perceive ecosystems, including marine and coastal systems, through the prism
of their unique economic, cultural, and societal perspectives. The review conducted by
Kosanic and Petzold [29] emphasizes the presence of knowledge gaps in how different
categories of CES affect various societal groups and different types of well-being. A
pertinent strategy for assessing CES involves engaging stakeholders and other beneficiaries,
especially in recognizing and using values in a spatially explicit manner [30,31].

Participatory GIS (PGIS) has emerged as a valuable tool for mapping CES by pin-
pointing specific locations or delineating areas of significance to local stakeholders [32].
This process involves identifying preferred areas for deriving benefits from ecosystems
and landscapes, as well as assessing attitudes towards land and space usage [33]. While
conventional methods such as paper maps were once prevalent, modern digital or online
GIS tools facilitate surveys conducted during events or remotely [34,35]. However, the
mere incorporation of spatial technology into a singular participatory exercise does not
guarantee influence on decisions regarding land and marine use [33]. To achieve a substan-
tial impact, multiple interactions with stakeholders are indispensable to ensure that social
values are integrated throughout the planning process [33]. This inclusive approach helps
to overcome barriers to meaningful public engagement in sustainable planning.

Integration of biophysical expert-based CES mapping with participatory approaches
is increasingly considered best practice for eliciting meaningful values for planning and
decision making [36]. Narrowing the assessment scope to exclusively encompass natural
science or biophysical measurements will significantly diminish the efficacy of ES indicators
in providing valuable and pertinent information for decision-makers regarding a specific
policy objective [15]. Integration of multiple sources of data and assessment results can
be achieved by using established decision-support frameworks such as multi-criteria
analysis [37]. This approach has been tested in the CES assessment of the Latvian coastline
as an input to maritime spatial planning by prioritizing the suitability of the coastal areas
for recreation [38].
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The integrated assessment approach represents different combinations of methods and
underlines the necessity for collaboration among scientists from different disciplines [24].
Joint efforts between economists and ecologists have been firmly established in the develop-
ment of valuation studies of CES, while the contributions of social sciences and humanities
have been relatively neglected [24]. Understanding the human dimensions of the sea,
including its impact on health, inspiration, childhood experiences, cultural connection,
and place identity, is crucial to ensuring a sustainable future for the coastal areas and
the well-being of coastal communities. Addressing this complexity could be facilitated
by integrating social science methods into assessments and valuations of marine cultural
ecosystem services [39]. A lack of understanding of interlinks between coastal ecosystem
structures and CES has been identified by recent marine and coastal studies [40].

The aim of the study is to enhance the integrated assessment of CES to support
sustainable coastal development planning, particularly in terms of incorporating expert-
based and stakeholder engagement approaches. By operationalizing biophysical mapping
and stakeholder engagement, the study addresses key questions regarding coastal CES
assessment, stakeholder involvement, and sustainable tourism development. Key research
questions are as follows:

e  How does the landscape characterization approach, and landscape quality assessment,
contribute to biophysical mapping and assessment of coastal CES?

e How can social methods such as participatory GIS contribute to interpretation of
expert based biophysical mapping and assessment of CES?

o  What are the public’s perceived benefits and links to CES? What values are assigned
to CES by different stakeholders?

e In which way can CES assessment be taken up to plan level sustainably?

The application of this approach is demonstrated through a study conducted in a
coastal area within Europe—the southwestern coast of Latvia, the eastern part of the
Baltic Sea.

2. Materials and Methods
2.1. Study Area

The study area—the Southwestern Kurzeme coastal area—is located in the Kurzeme
Region in the southwestern part of Latvia (Figure 1). It stretches for about 120 km along the
coast from the Latvian-Lithuanian border until the border of Ventspils municipality. The
total size of the study area is around 1200 km?. The study area covers the terrestrial part up
to 10 km inland from the shoreline.

Administratively, it includes Liepaja city and the coastal part of Dienvidkurzeme
municipality. According to the National Statistical System of Latvia [41], the largest settle-
ments in the area are Liepaja City (around 67,000 inhabitants) and Pavilosta town (around
820 registered inhabitants; however, the population of Pavilosta increases dramatically
during the summer months). The habitation comprises also 17 coastal and inland villages,
as well as smaller settlements. The rural part of the study area is characterized by a low
population density—9.18 individuals/km? [41].

The study area consists of a highly diverse land-use mosaic [42]. It encompasses
coastal ecosystems (sandy beaches, dune habitats), vast coniferous forest areas, wetlands,
lakes and rivers, grasslands, and agricultural lands, including polders. The study area also
plays an important role in nature conservation—some parts of it are included in nature
protection areas (e.g., Pape Nature Park and Bernati Nature Park) (MoEPRD, 2016). The
adjacent coastal waters are important for fish spawning and nursery, as well as migrating
birds and wintering waterfowl [43].

Key maritime economic activities in the study area include coastal tourism, fishing,
and shipping [41]. A multimodal harbor operates in Liepaja, while Pavilosta serves for
fisheries and expanding maritime tourism, particularly in the realm of yachting. The inland
part of the study area is used for agriculture, forestry, and, more recently, wind energy
production. Currently, wind turbines are operational in the onshore part, but there is
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an emerging interest among developers in building offshore wind farms in the adjacent
territorial waters and Exclusive Economic Zone [26].
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Figure 1. Location of the study area (ESRI base map).

The main stakeholder groups directly engaged in the study are representatives of
local authorities, national and regional environmental and nature conservation authorities,
and other governmental institutions, as well as representatives of niche tourism and
renewable energy production sectors. The anticipated offshore wind energy development
is raising concerns among local stakeholders regarding the potential impact on landscape
qualities and coastal tourism. At the same time, stakeholders are worried about expansive,
uncontrolled tourism development and insufficient tourism infrastructure, resulting in
damage to the fragile coastal ecosystems and landscape.

2.2. Methods

The study’s framework (Figure 2) aligns with the recommended key planning steps
for coastal zone and ecosystem-based maritime spatial planning. The process commences
with framing the policy theme, followed by stocktaking, assessment, analysis, and the de-
velopment of proposals for decision-making [41,42]. The innovative methodological aspect
of this approach lies within the robust integration of mapping and assessment of ecosystem
services, coupled with the evaluation of perceived well-being benefits, providing additional
perspectives for this type of planning. Furthermore, the study incorporates both expert-
based (biophysical methods) and stakeholder engagement (social methods) approaches.
This comprehensive and transdisciplinary approach offers additional perspectives for this
type of planning.
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Planning steps

Stakeholder engagement

1. FRAMING THE PLANNING THEME

¥

* Scoping the planning task on sustainable coastal tourism to ) Workshop on problem framing and
utilize the best potential of ecosystems and EC ' goal setting

+ Identifying and clustering challenges and factors that determine
stakeholder values for sustainable coastal development

2. STOCKTAKING

*  Collection of available spatial data sets on coastal ecosystems ) Interviews with municipalities
* Review of policy and development goals defined by existing about the tourism infrastructure
strategic documents

A

3. MAPPING AND ASSESSING
ECOSYSTEM SERVICES

A 4

* Identification of landscape units

+ Development of assessment criteria and indicators for landscape d Participatory GIS on mapping
qualities and ecosystem services recreational values/hotspots

* Field work (visual assessment of landscape qualities)

*  Analysis of spatial data sets

* Mapping landscape qualities & ecosystem service supply

4. ASSESSING OF WELL-BEING
VALUES

)

* Identification of well-being categories in relation to ecosystem

services s | Nationwide survey |
* Creation of a questionnaire for the survey
+  Analysis of the survey results

5. DEVELOPMENT OF PLANNING
PROPOSALS

* Trade-off analyses

- % | Workshop on proposed solutions |
¢ Recommendations for coastal planning

Figure 2. Framework and workflow of the study.

The subsequent thematic task bundles are designed to develop and showcase a method-
ology aimed at ensuring sustainable coastal development planning:

e Biophysical mapping and assessing coastal CESs involve applying a landscape
characterization approach to identify and delineate landscape areas as fundamental
units for CES. This process also includes the development of criteria and indicators for
both quantitative and qualitative assessment, along with the comprehensive mapping
and assessment of CES.

e Stakeholder engagement in assessing coastal development potential and priorities
is facilitated through workshops, operationalizing the PGIS method for mapping
recreational hotspots and incorporating local perspectives, as well as implementing a
nationwide survey to evaluate the contribution of coastal ecosystems to human well-
being. This combination of methods aims to contribute to the analysis of trade-offs by
gathering insights from a diverse range of participants.

e Development of planning proposals for sustainable tourism development grounded
in landscape qualities and CES, with a specific focus on addressing the trade-off
between “naturalness vs. amenities”.

2.2.1. Biophysical Mapping and Assessment of CES

The study involves biophysical mapping [37] of CES, adapting a landscape charac-
terization approach developed in England and Scotland [44,45]. This approach includes
two main tasks: (i) landscape characterization—conducting a desk study of available spa-
tial data to identify key biophysical and socio-cultural features that determine landscape
character, represented types, and landscape areas as an assessment unit; followed by per-
forming a field survey to assess aesthetic and perceptual aspects of the landscape; and
classifying, mapping and delineating the landscape character types and areas; (ii) land-
scape assessment—selecting assessment criteria and indicators; quantifying the assessment
scale for defined indicators; scoring the landscape quality value for each indicator in each
landscape area by analysis of the spatial data sets or expert judgment.

We used the landscape area as the spatial unit for assessing CES (i.e., service-providing
area). The landscape area, defined as a discrete geographical area that is structurally and
functionally relatively homogeneous, exhibiting similar land-use patterns and development
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history [44,46], is recognized as a suitable unit for defining landscape quality objectives [47],
communicating planning solutions [48], and mapping ES [46]. We developed two typolo-
gies for delineating coastal landscape areas—one for inland and another for shoreline—due
to the distinctive ecosystem structures present in these two landscape domains. The bound-
aries of landscape areas were delineated using spatial data on dominant land cover/land
use and relief (topography maps in scale 1:50,000 and 1: 10,000, orthophoto images, Corine
Land Cover maps, a digital relief model and maps of shoreline character and sediments).
Additional boundaries were verified during a field survey in the summer of 2019, when
each landscape area was visited to get an in-situ impression of its characteristics through
photo documentation, filling a fact sheet, and expert-based assessment (with a pre-defined
scoring scale) for features that cannot be calculated from spatial datasets.

Each landscape area was assessed in relation to six landscape quality criteria: aesthetic
quality, uniqueness, landscape diversity, naturalness, cultural heritage, and recreational
potential (Table 1). For the assessment of landscape qualities, we adapted a set of indicators
developed by Zarina et al. [49], adjusting the indicators and their quantification scale (1-5)
to suit the context of the coastal landscape. The set of indicators allows the combination
of the assessment of the biophysical and socio-cultural characteristics of landscape as
well as objectively measurable and perceptual features. The indicators are related to the
relevant CES categories according to the CICES v.5.1: “Characteristics of living systems that
enable activities promoting health, recuperation or enjoyment through active or immersive
interactions” (3.1.1.1); “Characteristics of living systems that enable activities promoting
health, recuperation or enjoyment through passive or observational interactions” (3.1.1.2);
“Characteristics of living systems that are resonant in terms of culture or heritage” (3.1.2.3);
and “Characteristics of living systems that enable aesthetic experiences” (3.1.2.4).

In this assessment scheme, a score of 1 refers to the lowest value, while a score of
5 represents the highest value of the landscape characteristics along the entire Latvian
coastline. The score was calculated either based on landscape metrics (e.g., the share of land
cover types), number of specific features (e.g., cultural history monuments, accommodation
possibilities, tourism attractions, visitors), or using expert judgment derived from field
surveys’ observations. Finally, we aggregated the indicator scores of each landscape area
at the level of landscape quality criteria and normalized them on a scale of 0-1 (with 1
representing the highest rating). The indicators, assessment scale, and data sources used
for each indicator are available in Appendix A (Table Al—for inland landscape assessment
indicators and Table A2—for shoreline landscape assessment indicators).

The maps of landscape quality value at the criteria level were created using ArcGIS
Arcgis Desktop 10.8 software. These maps were then published in an online platform
Land-Sea-Act Map Explorer! to communicate the CES assessment results with stakeholders
and facilitate their involvement in the development of planning solutions. The online
platform was developed using ArGIS Online tools which involved combining the feature
layers into “Web maps” and creating the platform with “Experience Builder”.

Statistical analyses of correlations between landscape quality indicators were per-
formed using the R programming language (version 4.3.2). The ‘stats” and ‘corrr’ packages
were employed to compute correlation coefficients and construct the correlation matrix.
The Pearson correlation coefficient, along with a significance level, was computed to assess
linear relationships between continuous variables (landscape quality indicators) both for
shoreline and inland landscapes. Correlation coefficients were calculated using metric
values for the 17 shoreline landscape area units and 55 inland landscape area units. The
correlation matrices were then visually inspected to identify any strong positive or negative
correlations, which were color-marked in the final table.
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Table 1. Landscape quality assessment criteria and indicators and related CES (according to CICES

v.5.1 [50]).
CICES . I . . Abbreviations
Code Landscape Quality Criteria Domain Indicators of Indicator
Landscape aesthetic quality
3.1.24 (LAQ) Land Openness of landscape LAQ_open
Land/Shore  Scenic views LAQ_views
Attractive landscape elements (inland: gardens,
alleys, farmstead clusters, fishermen villages, small
Land/Shore forest patches; shoreline: fishermen boats, ships, LAQ attrel.
yacht, big stones/rocks)
Land Share of scenically attractive roads LAQ roads
Visual pollution and degrading elements .
Land/Shore (abandoned sites, demolished buildings) LAQ_vis.pol.
3124 (LIJJnli%ueness of the landscape Land/Shore  Unique landscapes on a national/regional scale UN_unique
3.1.24  Landscape diversity (LD) Land Diversity of land use types LD_land.use
Shore Shoreline diversity dependllnlg on its character LD shoreline
(bays, capes etc.) and exposition
Small-scale landscape elements (inland: rows of
trees/alleys, single large trees, piles of stones;
Land/Shore shoreline: lighthouses, piers, ships, boats, rocks, LD_small.el.
fallen/washed out trees)
Land Settlement structure LD_settl.str.
3.1.1.2. Landscape naturalness (LN) Land Presence of natural microrelief LN_micro.rel.
Land Naturalness of water streams and rivers LN_water
Land Share of semi-natural habitats LN_habitat
Shore Share of natural shoreline stretches LN_shoreline
Land/Shore  Share of protected areas LN_prot.area
Land Presence.of industrial objects (big agroindustry LN_industr.
farms, wind-parks etc.)
3.1.23  Cultural heritage (CH) Land/Shore  Number of cultural history monuments CH_No.mon.
Land Diversity of cultural history monuments CH_div.mon.
Shore I?res.encg of traditional land /sea use practices (e.g., CH. trad.use
fishing) in the landscape
Presence of historical spatial structures (traditional
Land landscape, historical roads or their sections, old CH_sp.str.
villages, historic distribution pattern of farmsteads)
Visually outstanding cultural history objects
Land/Shore (manor houses, churches, mills, bridges, mounds, CH_outst.ob.
fishing villages, lighthouses etc.)
3.1.1.1  Recreation potential (RP) Land/Shore  Density of tourism attractions/objects RP_den.tour.ob
Land Accommodation possibilities RP_accom.
Land Presence of nature parks, national parks and nature RP_nat.park
monuments
Land/Shore  Diversity of tourism infrastructure RP_div.tour.inf.
Land Cycling Routes RP_cycling
Land/Shore  Accessibility RP_access

Shore

Number of visitors

RP_visitors
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2.2.2. Stakeholder Engagement Methods

We employed a variety of social methods to gather insights into stakeholder con-
cerns, values, and perceptions while implementing the planning steps presented in the
framework (Figure 2). Face-to-face interaction remains crucial, especially in the initial
stages of coastal or marine spatial planning [10,51]. Therefore, we organized a facilitated
stakeholder workshop on problem framing and goal setting. Thematic clusters focusing on
the challenges, benefits, and losses associated with different uses of coastal space and the
development of coastal tourism emerged from the workshop, providing valuable input for
further stakeholder engagement activities. Additionally, interviews were conducted with
representatives from local municipalities responsible for spatial and development planning.
Another facilitated workshop was organized in the final step of the study to discuss the
development proposals for coastal tourism. The interactions between the research team
and stakeholders served as a valuable forum for sharing experiences and debating the
relevance of the coastal ecosystems and landscapes to their lives.

A methodological advancement was dedicated to the following two tasks: (i) oper-
ationalizing Participatory GIS to collect local knowledge on the spatial distribution and
significance of CES and (ii) implementing a nationwide survey to evaluate the contribution
of coastal ecosystems to human well-being.

Participatory GIS (PGIS)

The PGIS method supports planners and researchers in engaging with people in the
generation of spatially explicit information for a variety of planning and decision-making
purposes [33]. In this study, it was applied to (i) collect local knowledge to articulate the
CES values, (ii) to verify the biophysical mapping results on recreational potential, and (iii)
to support the development of proposals for coastal tourism development.

The online PGIS survey was created using the ArcGIS Online Tool “Survey123” and
launched in the autumn of 2020. Respondents of the survey were asked to pinpoint locations
they deemed critical for recreation and tourism and then to complete a brief questionnaire
detailing the functionality or suitability for concrete activities of the identified site. The
respondents were allowed to allocate several functions to one site. The PGIS survey utilized
in the study is available in Appendix C.

The primary target audience for the survey was stakeholders of the local communities
in the study area. The survey was disseminated through workshops, local municipality
websites, and social media channels. During the surveying process, data on 82 sites were
collected. The data on site functionality was used to associate the sites with CES during
the formulation of tourism and recreation proposals linked to the method described in
Section 2.2.3.

National scale social survey

A nationwide scale Computer-Assisted Web Interviewing (CAWI) social survey
(n = 1000) was conducted in May 2021. The main aim of the survey was to obtain data on
the perceived well-being benefits provided by the ecosystems of Southwestern Kurzeme
coastal area both to local residents and visitors.

The survey content was developed by the authors of the study. The survey was
distributed by an outsourced sociology company, which ensured a representative sample of
respondents from the general national population (aged 18-74) by gender, age, region, type
of settlement, and nationality. Survey respondents were selected using random stratified
sampling.

Out of the total 1000 survey respondents, 90 were local inhabitants of the study area.
224 respondents stated that they have never visited the Southwestern Kurzeme coastal area
and therefore were excluded from the analysis of perceived well-being benefits provided
by the area. Thus, the responses represent the views of 686 visitors and 90 local inhabitants.

The survey consisted of four distinct sets of questions:
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e Respondent’s connection to the Southwestern Kurzeme coastal area: in this section,
respondents indicated their connection to the area (local resident/visitor), primary
objectives of their visits, and other relevant visitation details.

e  Perceived well-being benefits associated with the Southwestern Kurzeme coastal area:
this section was exclusively presented to respondents who previously indicated that
they had visited the area. The study encompassed seven well-being dimensions
derived from a literature analysis [14,49,50] and then tailored to the study context.
The seven well-being dimensions included in this study were: (i) safety and sense of
security, (ii) financial/material security, (iii) leisure, (iv) health and life satisfaction,
(v) social relations, (vi) education, and (vii) ecological contentment. Respondents were
asked to rate statements (Appendix B, Q5) related to the various well-being dimensions
on a scale from 1 to 4 where 1—completely disagree, 2—partially disagree, 3—partially
agree, and 4—completely agree. To accommodate situations where participants may
not have a well-formed opinion on the statement, an additional response option, “I
don’t know” was included in the potential response list. These responses were not
included in the final analysis of perceived well-being benefits. As a result, some of the
statements have varying numbers of responses.

e  Preferences for coastal recreation: This section focused on identifying factors that
influence the selection of a location for coastal recreation, both ecosystem and amenity-
related. Respondents were asked to rate the importance of various features (Appendix B,
Q10) on a scale from 1 to 4 where 1—completely unimportant, 2—minor importance,
3—important but not decisive, and 4—very important. To accommodate situations
where participants may not have a well-formed opinion on a feature, an additional
response option, “I don’t know” was included in the potential response list. These
responses were not included in the final analysis of the preferences.

e  Demographics: The final section was dedicated to the collection of demographic data
from the respondents.

The questionnaire is available in Appendix B.

The statistical analysis of the survey results was performed in JASP 0.18.3 software [52].
The Mann-Whitney U-test—a non-parametric statistical test that is often utilized to evaluate
if statistically significant differences between two independent groups exist—was employed
to test for potential differences in perceived well-being benefits between local inhabitants
of the Southwestern Kurzeme coastal area and visitors to this area.

2.2.3. Development of Planning Proposals

The development of planning proposals for coastal tourism development served as
the final planning step within the framework and workflow outlined in the study. Based
on landscape character assessment, landscape areas were segmented into clusters based on
high values in certain landscape quality criteria. The aim of the clustering is to highlight the
existing high values (above average in the given landscape criteria group) of the landscape
areas and to use them as the main driver for tourism development. A single landscape
area may correspond to several clusters in terms of its characteristics, e.g., it may have both
high natural and aesthetic values. In such case, tourism development should consider all
values present in the landscape area, ranking them in order of importance (from highest
priority): (1) naturalness values, (2) cultural and historical values, and (3) aesthetic values.
The gradation of importance is based on the normative weight of the given values. The pro-
tection of nature values is linked to EU-level legislation (e.g., Habitats Directive). Cultural
heritage is protected under national or local regulations (e.g., National Law on Protection
of Cultural Monuments). In addition, landscape areas were assessed in relation to the use
of their recreational potential-an area with high scores for indicators representing tourism
interest (“Density of tourism attractions/objects” and “Presence of nature parks, national
parks, and nature monuments”), but low scores for indicators of tourism infrastructure and
accessibility were indicated as “areas with underused recreational potential”. The results
of the PGIS complemented the clustering outcomes during the development of solutions.
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For each cluster, recommendations for tourism development were proposed. General
recommendations relevant to planning tourism development in all landscape areas were
summarised separately. The protection regime of aesthetic values could potentially be
included in municipal spatial or development planning documents. Identified landscape
area clusters and recommendations for tailoring tourism development to site-specific
values/landscape qualities were elaborated and discussed with stakeholders during a
dedicated workshop.

3. Results
3.1. Biophysical Mapping and Assessment of Cultural Ecosystem Service
3.1.1. Identification of Landscape Areas

For landscape characterization, we have delineated 17 relatively homogeneous seashore
landscape areas and 55 inland landscape areas in the study area. The landscape areas
were classified into seven shoreline landscape types (based on seashore width; material
texture—sand, gravel, pebbles; and morphology) and 11 inland landscape types (based
on land-cover type, land-use and function patterns, historical development, and visual
features) (Figure 3). The dominant landscape type on shore is sandy beach (covering 62%
of the shoreline in the study area), followed by gravel-sand-pebble beach (with boulders)
with cliff (10%), sand-gravel-pebble beach (7%) and sandy beach with cliff (6%). Other
types—sandy beaches with variable pebble content with (and without) cliff as well as
anthropogenic type—ports covered 5% of the shoreline each. The inland area is dominated
by forest landscapes in a flat terrain (covering 44%), followed by agricultural landscapes
in a flat terrain (12%), polder landscape (10%), wetland and lake landscapes (9%), and
agricultural landscape in an undulated terrain (6%). Other inland landscape types are
formed by wooded dunes, mires, rivers, villages and urban landscapes, as well as mixed
forest-rural landscapes in flat terrain, each covering 2-5%.

3.1.2. Assessment of Landscape Qualities

Inland landscape qualities were assessed by aggregating and normalizing the indicator
value of each landscape area on the level six quality criteria (Figure 4). Landscape aesthetic
quality indicators include “Openness of landscape”, “Scenic views”, “Attractive landscape
elements”, “Share of scenically attractive roads” as well as “Visual pollution and degrading
elements” (the last one was assessed using the reverse scale).

Thus, the highest scores mostly received open landscape types dominated by agri-
cultural land and coastal settlements, wooded dunes, wetlands, and lakes. Uniqueness
was represented only by one indicator—"Unique landscapes on a national/regional scale”,
derived from the national scale survey of “Landscape treasures”?, highlighting an urban
landscape—Liepaja city, one village landscape, as well as a few areas representing out-
standing agricultural landscape features. Landscape diversity scores were calculated based
on the diversity of land use types, small-scale landscape elements, and settlement struc-
ture. Accordingly, the highest value again was received by agricultural lands and coastal
settlements, mixed forest-rural landscapes, and river valleys. The landscape naturalness
was assessed by the “Presence of natural microrelief”, “Naturalness of water streams and
rivers”, “Share of semi-natural habitats” and “Protected areas”, as well as the “Presence
of industrial objects” (the last one was assessed using the reverse scale). Accordingly,
the highest values were received by wooded dunes, wetlands and lakes, and few forest
landscape areas. The cultural heritage value was assessed by the number and diversity of
“cultural history monuments”, “Presence of historical spatial structures” (like traditional
landscapes and historic roads) and “Visually outstanding cultural history objects”. The
highest values were received by landscape areas with coastal villages and Liepaja City,
as well as a few agricultural landscape areas. The recreational potential was assessed by

“Density of tourism attractions”, “Accommodation possibilities”, “Presence of nature parks,
7 s

national parks and nature monuments”, “Diversity of tourism infrastructure”, “Cycling
Routes” as well as “Accessibility”. The highest scores were received by the majority of
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the landscape areas next to the shoreline, as well as the ones including water bodies with
recreational facilities.
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Figure 3. Identified inland and shoreline landscape areas and their classification in landscape types.
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Figure 4. Aggregated value of landscape qualities in inland landscape areas (darker color—higher
value).

Shoreline landscape qualities (Figure 5) were assessed using the same criteria, while
the indicators were partly adjusted to shoreline specifics. For aesthetic quality assessment
on shore, we used only “Scenic views”, “Attractive landscape elements” and “Visual
pollution and degrading elements”.

bil

Aesthetic quality Uniqueness Diversity Naturalness Cultural heritage Recreation potential
Aggregated landscape quality value:
=== high moderate === Jow [:] study area

Figure 5. Aggregated value of landscape qualities in shoreline landscape areas (dark green color—
very high value; light green—high value; orange—medium value).
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Over half of the shoreline was assessed to have high aesthetic value, capturing coastal
stretches with cliffs and the stretches next to populated areas. The uniqueness value was
highest in the shoreline stretches with cliffs near Liepaja city and a traditional fishermen
village near Pape. The shoreline diversity was assessed using its character (bays, capes,
etc.) and exposure, as well as small-scale landscape elements (e.g., lighthouses, piers,
ships, boats, rocks, fallen/washed-out trees, etc.), also resulting in the highest scores in
stretches next to populated areas. Naturalness included two indicators—"“Share of natural
shoreline stretches” and “Share of protected areas”, revealing that most of the shoreline
can be considered natural. Cultural heritage was assessed by indicators “Number of
cultural history monuments”, “Presence of traditional land/sea use practices” (e.g., fishing)
and “Visually outstanding cultural history objects”, again revealing higher values next to
populated areas. Recreation potential (assessed by “Density of tourism attractions/objects”,

“Diversity of tourism infrastructure”, “Accessibility” and “Number of visitors”) was also
higher in populated areas but more related to the distribution of aesthetic qualities.

3.1.3. Statistical Analysis of Landscape Quality Trade-Offs

The relationships between shoreline landscape quality indicators were explored
through the construction of a correlation matrix (Table 2), providing insights into the
strength and direction of the associations among certain landscape quality indicators.
Strong positive correlations (r > 0.5) were observed between variables “Uniqueness of land-
scape” (UN_unique) and “Attractive landscape elements” (LAQ_Attr.el) (r = 0.63, p < 0.01),
between “Attractive landscape elements” and “Shoreline diversity” (LD_shorline) (r = 0.76,
p <0.001), presence of “Small landscape elements” (LD_small.el) (r = 0.89, p < 0.001), and
“Visually outstanding cultural history objects” (CH_outst.ob.) (r = 0.58, p < 0.05), between
“Small landscape elements” and “Visually outstanding cultural history objects” (r = 0.62,
p <0.01), between “Shoreline naturalness” (LN_shoreline) and “Share of protected areas”
(LN_prot.area) (r = 0.57, p < 0.05), between presence of “Number of cultural history monu-
ments” (CH_No.mon.) and “Presence of traditional land/sea use practices” (CH_trad.use)
(r =0.58, p < 0.05). Also, positive correlations were observed among all tourism-related
landscape quality indicators. Strong negative correlations (r < —0.5) were observed among
“Shoreline naturalness” and the presence of “Attractive landscape elements” (r = —0.70,
p < 0.005), “Shoreline diversity” (r = —0.57, p < 0.05) and “Visually outstanding cultural
history objects” (r = 0.75, p < 0.001). Possible multicollinearity (r value as close to 1) could
be observed among such variables as “Diversity of tourism infrastructure” and “Density
of tourism attractions/objects” and between “Attractive landscape elements” and “Small
landscape elements”.

Table 2. Correlation matrix of landscape quality indicators in shoreline landscape, with cells high-
lighted in green indicating strong positive correlations (r > 0.5) and cells highlighted in red indicating
strong negative correlations (r < —0.5).

LAQ LAQ LAQ UN LD LD LN LN CH CH. CH RP RP RP RP
views  Attrel. vis.pol. unique shoreline small.el. shoreline prot.area No.mon. trad.use outst.ob. den.tour.ob div.tourinf. access. visitors

LAQ_views 1

LAQ_attr.el. 0.33 1

LAQ_vis.pol. 041 -031 1

UN_unique 0.63 0.37 0.22 1

LD_shoreline 0.44 076 —0.01 057 1

LD_small.el. 0.30 089 030 049 0.78 1

LN_shoreline —-025 -0.70 033 -051 —0.57 —-0.79 1

LN_protarea —022 —-029 034 044 —0.20 —0.41 0.57 1

CH_No.mon. 0.15 0.25 0.02 0.20 0.21 0.47 -0.39 0.11 1

CH_trad.use 0.36 032 031 020 0.38 0.45 —-0.13 0.26 0.58 1

CH_outst.ob. 0.22 058 037 0.11 0.45 0.62 —0.75 —0.43 030 —0.05 1

RP_den.tour.ob  0.44 020 025 020 0.49 0.39 -0.17 —0.01 0.45 0.39 0.41 1

pdiv 044 027 024 018 047 040 —028 011 042 029 050 0.92 1

RP_access 0.23 023 004 011 0.32 0.37 —0.04 —0.38 —0.03 0.03 0.29 0.64 0.58 1

RP_visitors 0.028 021 005 —0.07 0.46 0.26 —0.06 0.02 —0.04 —0.03 0.38 0.68 0.65 0.75 1
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Through the creation of a correlation matrix, the relationships between inland land-
scape quality indicators were investigated, offering insights into the direction and intensity
of linkages among certain landscape quality indices. Strong positive correlations (r > 0.5)
were observed between more than 40 pairs of variables (Table 3). Variable “Small land-
scape elements” (LD_small.el) composed seven pairs of strong correlation with variables
mostly from recreational landscape qualities (i.e., “RP_accom” (r = 0.79, p < 0.001) and
“Accessibility” (RP_access) (r = 0.65, p < 0.001), as well as landscape qualities associated
with cultural heritage (i.e., “Presence of historical spatial structures” (CH_sp.str) (r = 0.71,
p < 0.001)). Variables associated with recreational landscape qualities displayed a strong
correlation among themselves (i.e., “Accessibility” (RP_access) and “Diversity of tourism
objects” (RP_div.tour.ob) (r = 0.86, p < 0.001)) and among landscape qualities associated
with cultural heritage, for instance variable “Visually outstanding cultural history objects”
(CH_outst.ob.) showed strong correlation with variables “Accommodation” (r = 0.58,
p <0.001), “Diversity of tourism object” (r = 0.64, p < 0.001), “Cycling routes” (RP_cycling)
(r =63, p < 0.001) and “Accessibility” (r = 0.62, p < 0.001). Variable “Scenic views” had
strong positive relations with indicators from all landscape quality groups—"Attractive
landscape elements” (r = 0.75, p < 0.001), “Small landscape elements” (r = 0.54, p < 0.001),
“Scenic views” and “Presence of natural microrelief” (LN_mikro.rel) (r = 0.58, p < 0.001),
“Presence of historical spatial structures” (r = 0.65, p < 0.05) and “Diversity of tourism
objects” (r = 0.57, p < 0.001). There was revealed only one strong negative correlation
between “Visual pollution and degrading elements” (LAQ_vis.pol) and “Presence of his-
torical spatial structures” (r = —0.63, p < 0.001). Possible multicollinearity was observed
between “Diversity of tourism objects” and “Accessibility”.

Table 3. Correlation matrix of landscape quality indicators in inland landscape areas, with cells
highlighted in green indicating strong positive correlations (r > 0.5) and cells highlighted in red
indicating strong negative correlations (r < —0.5).
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LAQ_open 1.00
LAQ_views 0.06 1.00
LAQ attrel. 013 075  1.00
LAQ roads 035 042 033 1.00
LAQ vispol. —044 —010 —0.10 —041 1.00
UN_unique ~ 0.09 020 044 017 =029 1.00
LD_land.use 036 0.16  0.10 013 —043 —0.13 1.00
LD_smallel 016 054 0.69 039 —041 065 008 1.00
LD_settlstr. 033 024 034 060 —0.63 044 027 055 1.00
LN_microrel. 025 058 037 015 000 013 003 018 —0.05 1.00
LN_water -039 012 020 —0.22 038 —0.05 —034 —0.08 —030 031 1.00
LN_habitat ~ —0.17 033 034 —020 011 010 —003 019 —017 042 041 1.00
LN_protarea 012 004 023 —023 017 014 —001 005 —024 019 021 064 1.00
LN_industr. ~ —044 000 —007 —021 065 —026 —027 —032 —047 031 044 014 025 1.00
CH_nomon. 022 021 014 047 —040 031 018 030 040 021 —023 —0.10 —005 —0.19 1.00
CH_divmon. 025 038 034 045 —035 036 —0.01 040 044 021 —0.10 —0.01 —0.08 —0.32 069 1.00
CH_sp.str. —0.01 0.65 074 021 —022 042 013 071 036 039 021 037 016 —010 013 020 1.00
CH_outstob. 0.02 046 049 036 —032 040 013 055 055 012 001 007 —026 —031 033 051 044 1.00
RP_den.tourob 0.03 050  0.60 024 —013 051 —0.02 065 033 029 002 048 024 —017 028 029 055 048 1.00
RP_accom. 16 041 046 035 —033 063 012 079 057 007 —013 013 —004 —030 037 040 052 058 062 1.00
RP_natpark 002 025 030 016 012 017 —014 024 —0.09 026 026 036 051 017 035 024 018 018 040 021 1.00
RP_div.tour.ob 0.08 057  0.65 021 —010 026 —0.01 064 020 019 016 033 014 —010 012 027 057 064 051 045 044 1.00
RP_cycling ~ —0.04 040 043 031 —011 047 000 055 039 028 000 020 —003 —0.09 021 033 024 063 060 057 026 042 1.00
RP_access 008 049 = 0.61 015 —025 036 003 065 028 015 000 029 012 —022 015 030 057 062 052 042 022 086 042 1.00

3.2. Assessment of the Perceived Well-Being Benefits Provided by Southwestern Kurzeme
COASTAL Area

We focused our analysis of the nationwide survey responses on two key aspects: (i) the
main perceived well-being benefits provided by the Southwestern Kurzeme coastal area
in general and (ii) the distinction between regional and national perspectives (locals vs.
visitors) on the values of well-being benefits.

Well-being benefits were divided into seven broad dimensions: safety and sense of
security; financial /material security; leisure; health and life satisfaction; social relations;
education; and ecological contentment.
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3.2.1. Perceived Well-Being Benefits from Coastal Ecosystems

In the survey, respondents were asked to rate several statements (Table 4, column
“Statement included in the survey”) related to perceived well-being benefits provided
by the Southwestern Kurzeme coastal area on a scale from 1 to 4 where: 1—completely
disagree, 2—partially disagree, 3—partially agree, 4—completely agree. To accommodate
situations where participants may not have a well-formed opinion on the statement, an
additional response option, “I don’t know” was included in the potential response list.
However, these responses were not included in the analysis of perceived well-being benefits.
As a result, some of the statements have varying numbers of responses.

Table 4. Results of perceived well-being benefit assessment.

No of Responses

W‘ell-Befng State- Statement Included in the Survey (Excl. “I Don’t Mean p-Value
Dimension Ment No. .
Know”)
Health and life 1 Visiting the Southwestern Kurzeme coastal area provides me withan  Locals 87 3.506 0.001
satisfaction opportunity to relax and clarify my thoughts Visitors 564 3.041 <
Health and life 2 I feel healthier, more energetic after visiting the Southwestern Locals 86 3.512 <0.001
satisfaction Kurzeme coastal area Visitors 546 3.046 ’
Financ./ The natural resources provided by the Southwestern Kurzeme Locals 79 2.051
material security 3 coastal area significantly contribute to my financial well-being (my Visitors 564 1711 0002
work is related to the coast—hospitality, fishing, tourism, etc.)
Financ./ The opportunity to fish, pick berries, mushrooms and other goods for  Locals 87 3.540
material security 4 self-consumption on the Southwestern Kurzeme coastal area is Visitors 546 2.489 <0.001
important for me
. . The Southwestern Kurzeme coastal area plays a crucial role in my Locals 87 3.264
Social relations 5 social life: I spend time with my family and/or friends here, engage  Visitors 543 2.223 <0.001
in social activities
Educati 6 Exploring the Southwestern Kurzeme coastal area has enabled me to  Locals 81 3.136 0.001
ucation acquire new knowledge (e.g., about nature, the sea) Visitors 537 2784 <
Lei 7 The Southwestern Kurzeme coastal area holds a significance for me Locals 86 3.651 0.001
eisure in terms of recreation opportunities Visitors 579 2926 <V
Safety and sense 3 The role of the Southwestern Kurzeme coastal area in strengthening ~ Locals 70 2.457 0.095
of security the national military security holds importance for me Visitors 485 2233 &
Safety and sense The potential energy independence that can be achieved through the  Locals 79 2.734
of security 9 establishment of wind farms along the Southwestern Kurzeme Visitors 516 2.659 0.376
coastal area is vital for me
Safety and sense The Southwestern Kurzeme coastal area provides me with a sense of ~ Locals 78 2.808
of security 10 security—I feel protected from the effects of climate change, natural  Visitors 470 2.398 <0.001
disasters (storms, floods etc.)
Ecological 1 Thold the nature diversity of the Southwestern Kurzeme coastal area  Locals 86 3.547 0.001
content-ment in high regard, and its preservation brings me a sense of satisfaction  Visitors 590 3197 <Y

According to the survey results, in general people in Latvia value ecological con-
tentment the highest, which refers to the joy derived from the awareness of the diverse
ecosystems on the Southwestern Kurzeme coastal area and their protection, followed by
perceived leisure and health benefits (Figure 6). The lowest rates were allocated to perceived
financial benefits and safety and security.
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Relax. and stress man. (1)
Health benefits (2)
Financial benefits (3)
Resources for self-cons. (4)
Social relations (5)
Education (6)

Leisure (7)

Nat. military security (8)
Energy independence (9)
Sense of security (10)

Ecol. contentment (11)

Figure 6. Mean ratings of the perceived well-being benefits based on the survey results. Values of
the rating scale: 1—completely disagree, 2—partially disagree, 3—partially agree, 4—completely
agree. For full statements included in the survey see Table 4—numbers in brackets correspond to
table column “Statement No”.

3.2.2. Perceptions of Inhabitants versus Visitors (Regional versus National Benefits)

The survey results elucidated significant differences between the valuation of per-
ceived well-being benefits between respondents who indicated they live in the study area
(locals) and the respondents who only visit the area. The locals value all perceived well-
being benefits provided by the Southwestern Kurzeme coastal area more than visitors.
The statistical analysis (Table 4) indicates that the differences are statistically significant
(p < 0.005) for all well-being dimensions included in the survey, except energy indepen-
dence and national military security (however, both are still rated slightly higher by the
locals).

Leading preferences in both groups were similar. Both allocated the highest rates to
nature diversity and protection, which is linked to the well-being dimension of ecological
contentment. It was closely followed by perceived health and recreational benefits. The
highest differences between groups were linked to resources for self-consumption and
social relations that were valued significantly higher by local inhabitants.

3.2.3. Necessity for Amenities for Coastal Recreation

Another objective of the survey was to illuminate the preferences of Latvian residents
concerning coastal recreation sites, with a particular focus on pinpointing the factors that
influence the choice of coastal recreation sites and determining preferences for beach types,
distinguishing between natural beaches and those equipped with amenities. In the context
of this study, the term “natural beach” refers to shoreline stretches that are largely unaltered
by human interventions and are characterized by more natural settings—minimal to no
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Amenities

human-built structures, natural landscapes, relatively natural and undisturbed ecosystems.
The term “beaches with amenities” is used for such stretches where natural beaches have
been significantly modified by human-made elements to cater to the needs and comfort
of visitors—e.g., cafes, changing rooms, children’s playgrounds, benches, recreational
equipment rentals.

Based on the results of the survey, approximately 64% express a preference for beaches
characterized by more natural features, while 36% favor beaches equipped with amenities
for recreational purposes. The assumption that Latvian residents prefer the natural coast is
further substantiated by the importance ratings assigned to factors influencing the selection
of coastal recreation sites in the survey results (Figure 7). The highest importance was
associated with the cleanliness of the site, followed by the attractiveness of the landscapes
and natural diversity. The availability of amenities and services and public transport
received the lowest rates.

Services  Nature values Low visitor ~ Cleanliness  Landscape  Priv.transp. Publ. transp.

dens. access access

Figure 7. Mean ratings including Standard deviation (SD) of the factors that influence the choice of
coastal recreation site. Values of the rating scale: 1—completely unimportant, 2—minor importance,
3—important but not decisive, 4—very important.

3.3. Proposals for Coastal Tourism Development

The solutions for sustainable tourism development in the Southwestern Kurzeme
coastal area were constructed based on the results of landscape quality assessment and
the evaluation of current tourism and recreational potential in each landscape area. We
identified 31 landscape areas with high naturalness value, 24 landscape areas with high
cultural heritage value, and 30 landscape areas with high aesthetic value (Figure 8).

For the creation of the solutions, data from the PGIS exercise were analyzed to draw
attention to favored places and their features. In total, the PGIS survey identified 82 points
of tourism and recreational interest. The results highlight the multifunctionality of the
coast, with 80 of the surveyed points being associated with the potential to perform several
socio-cultural activities. The predominant functions were landscape appreciation, followed
by hiking and walking and relaxation by the sea (Table 5).
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B Areas of high landscape naturalness value
" Areas of high landscape cultural heritage value
Areas of high landscape aesthetical value

1 Areas with underused recreational potential

Figure 8. Landscape based solutions for sustainable tourism development: colors indicate areas of
specific value and the striped pattern—areas with underused recreational potential.

Table 5. The number of mapped and described locations suitable for conducting identified socio-
cultural activities in the study areas.

Socio-Cultural Activities No of PGIS Points in the Study Area

Enjoying landscape/seascape 73
Hiking and walking 70
Relaxation by the sea 60
Overnighting 31
Bird watching 28
Exploring cultural history 27
Fishing 26
Public entertainment events 25
Sports 19
Water sports 18
Yacht and boat docks 14
Jet skis 12
Hunting 3

The proposed solutions are based on the premise that tourism development should
not only focus on the economic interests of the tourism industry but also respect nature
values, landscapes, place identity, and cultural heritage of the area—factors that have
provided the resources for tourism development potential. In addition, the proposed
tourism development solutions for the Southwestern Kurzeme coastal area would facilitate
and ensure that the increased tourism intensity does not harm (and even improve) the
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well-being of the local communities, as it aims at highlighting and preserving the values
that are important to them.

The proposition for the direction of tourism development was constructed for each
identified cluster of landscape values (Table 6). In the cluster of landscape areas with high
naturalness values, the direction of tourism development should be linked to highlighting
the naturalness of the landscape while considering that tourism development activities that
conflict with the preservation of naturalness or nature conservation objectives should be
avoided. In these areas, particular attention should be paid to monitoring and prevention of
anthropogenic pressures. In the cluster of landscape areas with high cultural heritage values,
the development of tourism should be linked to the sustainable integration of cultural
heritage into the tourism offer. Appropriate management of the heritage is essential to
ensure that the area’s tourism development potential is not undermined. In the cluster of
landscape areas with high aesthetic values, the direction of tourism development in this
cluster is related to the integration of the aesthetic value of landscapes into the tourism offer.
In this cluster, the development of public infrastructure should be carried out in a way that
does not conflict with the aesthetic value. Information on landscape areas with underused
recreational potential serves as additional guidance for planners, identifying priority areas
for infrastructure improvements, but infrastructure solutions should be designed according
to the recommendations for each cluster.

Table 6. Recommendations to planners for sustainable coastal tourism development.

Cluster Characteristics of the Cluster Recommendations
Landscape experts should be involved in identification of valuable
scenic views. open landscape with landscapes and integration of the landscape qualities in spatial
Areas of high aesthetic . » P P lanning/development documents. Access to the attractive
& attractive landscape elements and 5 P
value roads. no visual I;llu tion landscape sites/scenic views should be improved, including
’ p suitable public infrastructure and information for
tourism marketing.
Nature experts should be involved in assessment of anthropogenic
. ressure and developing measures for risk prevention as well as
high share of protected areas, P e 0 . . ,
Areas of high nﬁuril ?)i‘es(;rrﬁfgaifl;l 121 rriillscover ensure appropriate integration of the nature values in the spatial

naturalness value

and natural (not
modified) streams

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

Areas of high cultural
heritage value

high number and diversity of
cultural heritage monuments,
historic land use features and
visually impressive

historic objects

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.

4. Discussion

4.1. Landscape Character and Qualities for Enhanced Coastal CES Assessment

In our study, we use a landscape characterization approach in mapping and assess-
ment of CES. The landscape, characterized by its fusion of biophysical and socio-cultural
dimensions—provides a more comprehensive and robust understanding of CES [53].
Medeiros et al. [54] have highlighted the need for this comprehensive approach, par-
ticularly in the integration of socioeconomic, perceptual, and historical-cultural indicators.
Landscape quality indicators play a crucial role in sustainable planning, as they help iden-
tify resources, qualities, and criticalities of a particular area [55]. These indicators should
be flexible and universal, encompassing environmental, socio-economic, and aesthetic
criteria [56].
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The construction of correlation matrices of landscape quality indicators provided
certain insights and valuable information for spatial planning. Strong positive correlations
between certain indicators signify potential synergies that can be leveraged to design
integrated spatial and development plans that address multiple indicators simultaneously,
promoting holistic and efficient landscape management [57]. Strong negative correlations
suggest potential trade-offs between certain indicators [58] and could guide planners
when navigating the trade-offs by carefully balancing conflicting aspects and ensuring
that improvements in one dimension do not come at the expense of another [59]. In our
study, strong negative correlations were found among naturalness indicators and indicators
associated with human use. To address this issue, we prioritized the values associated
with naturalness in the planning proposals. High correlations between landscape quality
indicators may suggest redundancy [60], allowing planners to allocate resources more
effectively by focusing on unique aspects of landscape quality. Even though we argue
that possible multicollinearity revealed in our analysis is not a sign of redundancy of
certain indicators, it is rather spatial contingency. For instance, in the case of shoreline
landscape quality assessment, the diversity of tourism objects and the presence of tourism
infrastructure exhibited possible multicollinearity (as well as the diversity of tourism objects
and accessibility in inland landscape quality, implying that both indicators capture the same
aspect of landscape quality). However, it is conceivable that a situation might arise where
the presence of tourism attractions coincides with low values of infrastructure quality or
accessibility, thereby indicating the necessity for its development. As in the case of possible
multicollinearity between attractive landscape elements and small landscape elements,
these two indicators are not redundant as they represent different landscape quality criteria
(landscape aesthetic quality and landscape diversity), but their definitions should be more
specific to avoid possible double-counting.

4.2. Role of Public Preferences and Well-Being Aspects in Planning of Coastal Development

Coastal and marine ecosystems are increasingly recognized for their multifaceted
contributions to human well-being. For, recent research by Severin et al. [61] underscores the
role of coastal settings in stress reduction and energy restoration, while Ashbullby et al. [62]
associate coastal visits with diverse health and social benefits. Despite these findings, the
incorporation of non-material values, such as perceived well-being benefits and intangible
social values, remains limited in spatial or development planning processes, as highlighted
by various scholars investigating the perceived benefits of coastal environments [63].

The nationwide survey in Latvia delivers the priorities of the well-being benefits
by residents, revealing a distinct emphasis on the value of diverse ecosystems, followed
closely by perceived leisure and health benefits associated with coastal areas. Similar
priorities were also discovered in a study conducted to explore the relationship between
CES, socio-cultural values, and well-being in Ireland [64].

Employing a range of social research methods, including interactive workshops,
interviews, and surveys, their findings underscored the high esteem in which individuals
hold intangible coastal values, particularly wilderness experiences, aesthetic appreciation,
and health benefits. Distinctly, leisure activities such as coastal walks emerged as significant
contributors to the perceived well-being, with participants consistently expressing the
profound impact of coastal environments on their overall quality of life.

Complementing these insights, a study by Ahtiainen et al. [65] on CES provided by the
Baltic Sea further elucidates the specific coastal ecosystem services deemed crucial in the
Latvian context. Recreation, habitats, and landscapes emerge as focal points, underscoring
the nuanced interplay between ecosystem functionality and human well-being within
coastal regions.

Inhabitants versus visitors (regional versus national benefits)

The study results indicate that residents value all perceived well-being benefits offered
by the Southwestern Kurzeme coastal area more than visitors. This observation is consistent
with findings from research examining the perspectives of various stakeholder groups. Res-
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idents tend to attach greater value to local assets and demonstrate a stronger commitment
to protecting resources, often due to the absence of readily available alternative sources
of benefits. When studying natural resource-dependent communities, those whose mate-
rial benefits depend on provisioning ES, the findings revealed that they simultaneously
perceived the high importance of CES, such as scenic beauty, which can serve as a strong
incentive for people to safeguard ecosystems [21]. Conversely, visitors may exhibit an
increased awareness and appreciation of these distinctive environments, but they may also
intentionally seek out alternative ways of enjoying coastal areas [66].

Naturalness versus amenities in coastal recreation planning

Coastal regions offer a diverse array of recreational opportunities, ranging from
water-based activities to nature exploration and cultural experiences. Understanding the
preferences of visitors regarding different types of coastal recreation is vital for municipal
planners, developers, and managers to tailor offerings and enhance satisfaction among
both locals and visitors. One notable finding from our study suggests that planners should
not necessarily aim to equip all beaches and coastal areas with extensive amenities and
services, as a considerable proportion of respondents in Latvia express a preference for
untouched beaches with no human-made elements.

This result resonates with previous research conducted in Latvia [67] and the broader
Baltic Sea region [65,68], where respondents prioritize natural habitats and their elements,
such as sandy beaches, clean water, dunes, pine forest landscapes over built amenities and
entertainment options. Similar trends have been observed in studies conducted in various
other regions as well. For instance, Dimmock’s study [66] uncovered a strong preference
among residents and visitors for the natural aspects of marine landscapes along the coast of
NSW, Australia. Furthermore, Bell et al. [69] stressed the significance of preserving coastline
diversity to accommodate the diverse and individual ways in which people engage with
the coast.

The segmentation of beach stretches and the management of visitor flows prove advan-
tageous not only for stakeholders but also for the coastal ecosystem, which is particularly
susceptible to the impacts of various natural and anthropogenic factors. A mutual connec-
tion between undertaking an activity, environmental awareness and appreciation has been
articulated in previous studies [63], a connection that resonates with our study’s findings,
including the outcomes of PGIS.

While people highly value the naturalness of coastal landscapes, clean water emerges
as a crucial prerequisite for a significant portion of respondents in Latvia, as well as in
other coastal countries in Europe and globally [64,70,71]. Therefore, establishing certain
minimum facilities, such as toilets, becomes necessary to uphold water quality and pre-
vent degradation.

4.3. Integrated Approach in CES Assessment to Support Coastal Planning

The necessity of integrating biophysical and social methods of ES assessment to
support development planning and decision-making has been recognized by several au-
thors [36,37,39]. Our study presents an integrated framework for coastal CES assessment,
including biophysical mapping of service supply, as well as social methods for revealing
public preferences in the use of CES and their contribution to perceived well-being, which
allowed us to develop evidence-based spatial solutions and recommendations for coastal
tourism development. A similar approach was applied by Inacio et al. [72] in mapping
and assessing coastal CES in a neighboring country—Lithuania, where various spatial data
sets were used to model the natural components (e.g., naturalness, relief heterogeneity,
tree density, water bodies, and other landcover types, silent areas, protected areas) and
cultural components (e.g., religious sites, points of interest, sports facilities, accommoda-
tion, gastronomy, tourism infrastructure) contributing to CES supply; whereas flow and
demand of the services were assessed using the online PGIS survey, identify the sites
visited for recreation and points of origin of respondents as well as using this information
also for verification of the supply assessment. Our approach differs in terms of the assess-
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ment unit—landscape area, which encompasses relatively homogeneous biophysical and
socio-cultural characteristics as well as place identity [26], therefore being more recogniz-
able/perceivable by local stakeholders and robust for decision-making. The applicability
of landscape areas in decision-making and conveying planning solutions was highlighted
by Hazeau et al. [48] and Fish et al. [73] and demonstrated in our study by using the
CES assessment at the scale of landscape areas to guide the costal tourism development
recommendations and their communication to stakeholders.

In this study, the data collected with participatory methods had a complementary
character in CES mapping and assessment (e.g., PIGIS data were used to verify the bio-
physical mapping results on recreational potential as well as provide insights into the
use of the areas for different recreational activities). The contribution of social methods
was crucial when designing the solutions. Public demand for the preservation of natural
landscape qualities as a resource for well-being was taken as the basis for targeting coastal
tourism development by our method of clustering of landscape areas (with priority for
maintaining natural, cultural heritage or aesthetic values) and thus providing a foundation
for sustainable development planning in coastal regions.

The active involvement of stakeholders throughout the planning process is fundamen-
tal to our framework. Understanding their needs and perceptions is crucial for informed
decision-making and the successful implementation of planning initiatives [74,75]. Incor-
porating stakeholder input enhances the relevance and acceptance of planning outcomes,
contributing to more sustainable and inclusive development practices [51].

The framework and methods demonstrated in this study offer a practical approach
to addressing the complexities of planning processes associated with manifold ecosystem
values. Our findings illustrate the applicability of this approach across various planning
contexts, including thematic planning of coastal tourism development, maritime spatial
planning, and the promotion of sustainable blue economy initiatives. By considering land-
sea interactions, our framework enriches the planning process, ensuring a holistic approach
that accounts for the interconnectedness of coastal ecosystems (shoreline, terrestrial) and
human activities.

Practically, our approach serves as valuable input for the development of guidance
tailored to respond to the needs of coastal planning practitioners [76,77]. By operational-
izing the concept of CES through our framework, coastal communities can align their
development goals with national governance ambitions, while addressing the priorities
and concerns of local stakeholders.

5. Conclusions

In conclusion, our study presents a significant contribution to the field of coastal
planning and management by offering a comprehensive framework for evaluating de-
velopment potentials and associated trade-offs in coastal regions. By integrating coastal
landscape ecology and social science to operationalize the concept of ecosystem services,
our research provides valuable insights that can inform decision-making processes for
marine and coastal planners.

Our findings emphasize the importance of adopting an interdisciplinary approach to
coastal planning, which leverages the strengths of plural disciplines and assessments to
ensure a more holistic representation of coastal CES. Through this approach, we can better
recognize and value the well-being benefits provided by coastal ecosystems and use this
information in development of planning solutions.

Moreover, our study highlights the necessity of a transdisciplinary approach that
actively engages stakeholders and acknowledges their diverse perspectives and valuations
of well-being. By systematically involving stakeholders throughout the planning process,
we can foster a deeper understanding of local contexts, preferences, and benefits, ultimately
leading to more inclusive and effective coastal management strategies.

While our proposed coastal planning framework has been tested at a regional level,
its scalability to national and cross-border contexts holds high potential for addressing
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the complex challenges facing coastal areas globally. By enhancing the management of
trade-offs through smart spatial segmentation, informed by interdisciplinary insights and
stakeholder engagement, we envision a future where coastal regions and communities
can achieve a balanced and sustainable trajectory of development for equitable well-being.
Moving forward, it is essential to continue building upon this research by addressing
multilevel and multi-scalar perspectives in the assessment of CES and well-being.
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Appendix A

Table Al. Landscape quality assessment criteria, indicators, and data sources, applied to inland part
of the case study area.

Landscape Quality

Indicators

Indicator Assessment Scale Data Sources

Landscape aesthetic
quality

Openness of landscape

1—closed landscape (forest cover > 90%)
3—partly open landscape (mosaic type)
5—open landscape (forest < 20%)

Land cover maps
Topography maps
Field survey

Scenic views

1—no scenic views (plain terrain)

2—uvery few scenic views (almost plain terrain)
3—several scenic views but mostly plain terrain
4—several scenic views, undulating terrain
5—many outstanding scenic views (e.g., sea view)

Field survey

1—no attractive landscape elements/landscape is visually

Attractive landscape elements
(gardens, alleys, farmstead
clusters, fishermen villages,
small forest patches)

homogeneous

3—few attractive landscape elements

5—many attractive landscape elements/landscape is visually
diverse

Field survey

Share of scenically attractive
roads

1—no scenically attractive roads or only short sections
3—few scenically attractive roads
5—many and diverse scenically attractive roads

Field survey

Visual pollution and
degrading elements
(abandoned sites or
agricultural land, demolished
buildings)

1—visual pollution dominates the landscape
3—few visual degrading elements
5—no visual degrading elements

Field survey

Uniqueness of the
landscape

Unique landscapes on a
national/regional scale

1—no unique landscapes of national or regional scale
3—at least one unique landscape
5—several unique landscapes of national or regional scale

Map of
national /regional
“landscape treasures”
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Table Al. Cont.

Landscape Quality

Indicators

Indicator Assessment Scale

Data Sources

Landscape diversity

Diversity of land use (LU)

1—low (dominated by one LU type)

2—medium low (in some parts of the area many LU types can
be found)

3—medium (dominated by at least two LU types)

Corine Land Cover

types 4—medium high (several LU types distributed all over the area) Topography map
5—high (several LU types well represented; many different LU
type concentration areas)
1—very few small-scale landscape elements
2—few significant small-scale landscape elements
Small-scale landscape 3—several significant small-scale landscape elements, but their
elements (rows of diversity is low Topography map

trees/alleys, single large trees,
piles of stones, etc.)

4—many different small-scale landscape elements, but not
evenly distributed

5—many different small-scale landscape elements, distributed
evenly all over the area

Field survey

1—area not populated
2—very few settlements (farmsteads)

Settlement structure 3—settlements distributed unevenly (e.g., along the roads) Topography map
4—several concentration areas of the settlements
5—settlement distributed all over the area
Landscape Presence of natural 1—nq mlcro.rel}ef (levelled area). . Topography map
. . 3—microrelief in some parts maintained -
naturalness microrelief . . L Field survey
5—microrelief maintained
Naturalness of water streams 1—almost completely regulated water streams (>90%) Topography map
. 3—water streams partly regulated Map of drainage
and rivers
5—natural water streams systems
1—no semi-natural habitats (<1%)
2—only few areas with semi-natural habitats (<20%) Habitat mappin
Share of semi-natural habitats =~ 3—medium distribution of semi-natural habitats (20-50%) data ppmg
4—area dominated by semi-natural habitats (>50%)
5—almost only semi-natural habitats (>90%)
1—no or negligible share of protected areas
Share of protected areas 3—relatively high share of protected areas (>20%) 1;/1.[:5 SOf protected
5—protected areas are dominating (>50%)
Presence of industrial objects 1—Tlot of different industrial objects are present throughout the
(big agroindustry farms landscape Field surve
wh% d-g arks otc )y ’ 3—few industrial objects are present at some locations y
P ’ 5—no industrial objects are visible in landscape
1—only few cultural heritage objects at some locations Data base of cultural
. . . . history monuments
. 3—relatively high number of cultural heritage objects, but .
. Number of cultural history s Cultural heritage
Cultural heritage distributed unevenly
monuments maps of the

5—high density of cultural heritage objects distributed evenly
throughout the area

municipality spatial
planning documents

Diversity of cultural history
monuments

1—no diversity of cultural heritage objects

3—medium diversity of cultural heritage objects (at least two
types of objects),

5—high diversity—many different types of cultural heritage
objects (at least three)

Data base of cultural
history monuments
Cultural heritage
maps of the
municipality spatial
planning documents

Presence of historical spatial
structures (traditional
landscape, historical roads or
their sections, old villages,
historic distribution pattern of
farmsteads)

1—uvery little evidence of historic spatial structures at some
locations (landscape structure is significantly transformed)
3—medium diversity of historic spatial structures and uneven
distribution

5—high diversity of historic spatial structures evenly
distributed throughout the area

Field survey and
other data (e.g.,
municipality spatial
planning documents)

Visually outstanding cultural
history objects (manor houses,
churches, mills, bridges,

mounds, fishing villages, etc.)

1—only few outstanding cultural heritage objects at some
locations

3—relatively high number of outstanding cultural heritage
objects, but distributed unevenly

5—high density of outstanding cultural heritage objects
distributed evenly throughout the area

Field survey and
other data (e.g.,
municipality spatial
planning documents)
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Table Al. Cont.
Landscape Quality Indicators Indicator Assessment Scale Data Sources
1—only few tourism objects at some locations
3—medium density of tourism objects, concentrated only in Municipality spatial

Recreation potential

Density of tourism
attractions/objects

few locations

5—high density of tourism objects concentrated at several

locations

planning documents,
thematic plans etc.

Accommodation possibilities

1—very few (1-2 sites) or no accommodation possibilities
3—relatively good accommodation possibilities but only in a

few locations
5—accommodation possibilities are more or less evenly

distributed all over the area and concentrated near significant

tourism objects

Data collected by
tourism experts (A.
Klepers),
Accommodation
websites, e.g.,
booking.com,
airbnb.com (Accessed
on 31 August 2020)

Presence of nature parks,

1—no nature parks, national parks or nature monuments

. 3—one nature park, national park or nature monument Map of protected
national parks and nature :
5—two or more nature parks, national parks or nature areas
monuments
monument
1—no diversity of tourism infrastructure, since only one or few  Municipality spatial

Diversity of tourism

tourism objects are present in the area

planning documents,

infrastructure 3—medium diversity of tourism infrastructure thematic plans etc.
5—high diversity of tourism infrastructure Field survey
1—no cycling routes Municipality spatial
Cycling Routes 3—there are 1-2 cycling routes crossing the area planning documents,
5—many cycling rotes, well distributed in the area thematic plans etc.
1—access to tourism attractions is not provided or very
limited /difficult Field survey
Accessibility 3—tourist attractions are relatively well reachable, but the Municipality spatial

infrastructure or quality of access roads is poor
5—free and convenient access to tourist attractions with
appropriate infrastructure

planning documents,
thematic plans etc

Table A2. Landscape quality assessment criteria, indicators and data sources, applied to shoreline

part of the study area.

Land§cape Indicators Expert Assessment Scale Data Sources
Quality

1—Monotonous shoreline (or landscape when viewed from
Landscape Scenic views (cliffs, bays, shore), different shore types cannot be distinguished

aesthetic quality

capes etc.)

3—moderately monotonous shoreline/landscape
5—spectacular/attractive shoreline, diverse landscape/shore

types

Field survey

Attractive landscape elements
(fishermen boats, ships, yacht,
big stones/rocks)

1—no attractive landscape elements/landscape is visually
homogeneous

3—few attractive landscape elements

5—many attractive landscape elements/landscape is visually
diverse

Field survey

Visual pollution and
degrading elements
(abandoned sites, demolished
buildings)

1—visual pollution dominates the landscape
3—few visual degrading elements
5—no visual degrading elements

Field survey

Uniqueness of

Unique landscapes on a

1—no unique landscapes of national or regional scale
3—at least one unique landscape

Map of national /regional

the landscape national/regional scale 5—several unique landscapes of national or regional scale Landscape treasures
1—low (smooth shoreline, dominated by one shore type)
Shoreline diversity dependin. 2—medium low (some parts of the shoreline stretch have a Corine Land Cover
Landscape on its character (E; spca os & different character/shore type) Topography map
diversity s, cap 3—medium (two shore types dominate equally) Map of shore types

etc) and exposition

4—medium high (several shore types are present)
5—high (great variety of shore types, many bays, estuaries)

Field survey
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Table A2. Cont.

Landscape

. Indicators Expert Assessment Scale Data Sources
Quality
1—very few small-scale landscape elements
Small-scale landscape 2—few significant small-scale landscape elements
elements—presence of natural =~ 3—several significant small-scale landscape elements, but their
and human made elements in  diversity is low Topography map
landscape (e.g., lighthouses, 4—many different small-scale landscape elements, but not Field survey
piers, ships, boats, rocks, evenly distributed
fallen/washed out trees) 5—many different small-scale landscape elements, distributed
evenly all over the area
Landscape Share of natural shoreline 1—artificial/transformed shore—port .
3—partly natural shore Field survey
naturalness stretches -
5—distinctly natural shore
1—no or negligible share of protected areas
Share of protected areas 3—relatively high share of protected areas (>20%) Map of protected areas
5—protected areas are dominating (>50%)
Data base of cultural
Number of cultural history 1—no cultural history monuments history monuments
. . Cultural heritage maps of
Cultural heritage =~ monuments (e.g., wrecks, 3—few (1-2) cultural history monuments A .
lichth - ltural hi the municipality, spatial
ighthouses etc.) 5—many cultural history monuments .
planning documents and
MSP
Presence of traditional 1—No signs of traditional practices
land/sea use practices (e.g., 2—Some elements (e.g., few fisherman boats) Field survey
fishing) in the landscape 3—Many fisherman boats, fishing nets or other features
Visually outstanding caltural 1—or.11y few outstanding cultural heritage objects at some
history objects (manor houses, locations Field survey and other
. . " 3—relatively high number of outstanding cultural heritage A .
churches, mills, bridges, . .o data (municipality spatial
. . objects, but distributed unevenly
mounds, fishing villages, hich densitv of di ltural heri bi plans, etc.)
lighthouses etc.) 5—high density of outstanding cultural heritage objects
’ distributed evenly throughout the area
1—only few tourism objects at some locations
Recreation Density of tourism 3—med11'1m density of tourism objects, concentrated only in Density of tourism
potential attractions/objects few locations attractions/objects
5—high density of tourism objects concentrated at several
locations
1—no diversity of tourism infrastructure, since only one or few = Municipality spatial

Diversity of tourism

tourism objects are present in the area

planning documents,

infrastructure 3—medium diversity of tourism infrastructure thematic plans etc.
5—high diversity of tourism infrastructure Field survey
1—access to tourism attractions is not provided or very
limited /difficult Field surve
A ibili 3—tourist attractions are relatively well reachable, but the y
ccessibility Assessment of coastal

infrastructure or quality of the access roads is poor
5—free and convenient access to tourist attractions with
appropriate infrastructure

infrastructure

Number of visitors

1—negligible number of visitors (<100)
2—low number of visitors (100-300)
3—average number of visitors (300-1000)
4—high number of visitors (1000-5000)
5—intensively visited beach (>5000)

Visitor counts

Appendix B

Questionnaire for assessing the perceived well-being benefits provided by the South-
western Kurzeme coastal area
Please note—originally, the questionnaire was developed and distributed in Latvian and Russian
languages. The English translation is generated for the purpose of this publication only.
Questions that were not utilized in this study are excluded from the translated version.
INTRODUCTION

Hello!
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We are currently conducting a social survey about the importance of Southwestern Kurzeme
coastal area for residents of Latvia. The survey is anonymous, and all your answers will be
used only in an aggregated form. The survey will take ~10 min.

QUESTIONNAIRE

D1 Gender

D2 Age

D3 Nationality

D4 Place of residence

In case the place of the residence indicated by the respondent is geographically part of Southwestern
Kurzeme coasal area, the respondent is automatically classified as local inhabitant of Southwestern
Kurzeme coastal area and therefore excluded from several questions directed to visitors (see “FILTER”).
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[ ]
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1

: D Pétijuma teritorijas robeza

INTRO1: Please take a look at this map. This is the area we identify as the “South-
western Kurzeme coastal area” in this study. The marked territory includes Liepaja,
Pavilosta, Grobina, Grobina Parish, Medzes Parish, Nicas Parish, Otanki Parish, Sakas
Parish, Vergales Parish, Rucavas Paris.
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FILTER: Display only to “Not a permanent resident of the Southwestern Kurzeme coastal area”

Q1 When was the last time you visited the Southwestern Kurzeme coastal area?

1. Inthe last three years (2018-2021)

2. 4-10 years ago (2011-2017)

3. Earlier than 10 years ago (before 2011)

4. T'have never been to the Southwestern Kurzeme coastal area -> excluded from Q2-Q5

FILTER: Display only to “Not a permanent resident of the Southwestern Kurzeme coastal area”

Q2 Please select which of the following statements best describes your connection to the
Southwestern Kurzeme coastal area? You can select multiple answers.

1. Ilive on the Southwestern coast occasionally /seasonally (e.g., I own or rent a summer
house/apartment/cottage there)

2. Ivisit the Southwestern Kurzeme coastal area for private business (e.g., recreation,
visiting relatives/friends, cultural and sport events)

3. Ivisit the Southwestern Kurzeme coastal area for work

4. Ivisit the Southwestern Kurzeme coastal area when passing through (i.e., it is not my
main destination)

FILTER: Display to “Not a permanent resident of the Southwestern Kurzeme coastal area” and has
visited the Southwestern Kurzeme in the last three years (Q1 =1)

Q3 How many times have you visited the Southwestern Kurzeme coastal area in the last
3 years?

1. 1-2times

3-5 times

6-10 times
11-30 times

31 or more times
I don’t know

A

FILTER: Display only to “Not a permanent resident of the Southwestern Kurzeme coastal area”
Q4 Which seasons of the year do you usually visit the Southwestern Kurzeme coastal
area? You can select multiple answers.

1.  Spring
2. Summer
3.  Autumn
4.  Winter

FILTER: Display to all respondents, except the ones who have never been in Soutwestern Kurzeme
coastal area (Q1 =4)

Q5 Please rate the following statements!

Compl. Dis- Part. Part. Compl. I Don’t
Agree Dis-Agree Agree Agree Know
Visiting the Southwestern Kurzeme coastal area provides me
1. K R . 1 2 3 4 n/a
with an opportunity to relax and clarify my thoughts
2 I feel healthier, more energetic after visiting the Southwestern 1 2 3 4 n/a
Kurzeme coastal area
The natural resources provided by the Southwestern Kurzeme
3 coastal area significantly contribute to my financial well-being 1 2 3 4 n/a

(my work is related to the coast—hospitality, fishing, tourism,
etc.)
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Compl. Dis-  Part. Part. Compl. I Don’t
Agree Dis-Agree Agree Agree Know

The opportunity to fish, pick berries, mushrooms and other
goods for self-consumption on the Southwestern Kurzeme 1 2 3 4 n/a
coastal area is important for me

The Southwestern Kurzeme coastal area plays a crucial role in
my social life: I spend time with my family and/or friends here, 1 2 3 4 n/a

engage in social activities

Exploring the Southwestern Kurzeme coastal areas has enabled
me to acquire new knowledge (e.g., about nature, the sea)

-
)
w
'S

n/a

The Southwestern Kurzeme coastal area holds a significance for
me in terms of recreation opportunities

1 2 3 4 n/a

The role of the Southwestern Kurzeme coastal area in
strenghtening the national military security holds importance 1 2 3 4 n/a

for me

The potential energy independence that can be achieved
through the establishment of wind farms along the 1 2 3 4 n/a
Southwestern Kurzeme coastal area is vital for me

10.

The Southwestern Kurzeme coastal area provides me with a
sense of security—I feel protected from the effects of climate 1 2 3 4 n/a
change, natural disasters (storms, floods etc.)

11.

I'hold the nature diversity of the Southwestern Kurzeme coastal
area in high regard, and its preservation brings me a sense of 1 2 3 4 n/a

satisfaction

FILTER: All respondents
Q9 Which of these picture collages best fits your idea of a pleasant environment for
recreation?

1. A

2. B
3. Difficult to say

I

2

FILTER: All respondents

Q10 Please rate how important are these factors are to you when selecting a recreation
site by the sea!
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Compl. Minor Import. Very IDon't
Un-Import Import but Not Import Know
port. port. Decisive port.
1 Amemhe.s are évallable (e.g., benches, changing rooms, access 1 2 3 4 n/a
paths, children’s playgrounds)
2. Services are available nearby (e.g., shops, restaurants, cafes) 1 2 3 4 n/a
3 The 51te‘has spegal nature values (e.g., beautiful beaches, dunes, 1 2 3 4 n/a
many bird species)
4. There are not many other visitors on the site 1 2 3 4 n/a
5. The site is clean 1 2 3 4 n/a
6. The site has beautiful landscapes/seascapes 1 2 3 4 n/a
7. Easy access by private transport 1 2 3 4 n/a
8. Easy access by public transport 1 2 3 4 n/a

Appendix C

PGIS survey: Recreation on the Southwestern Kurzeme coast
Please note—originally the PGIS survey was developed and distributed in Latvian language. The
English translation is generated for the purpose of this publication only.

Introduction

We would like to find out what you think are the most important recreation/tourism sites
on the Southwestern Kurzeme coastal area. The information is being gathered within the
framework of the Interreg project Land-Sea-Act to find solutions to balance the development
of offshore wind farms with the interests of the local community and tourism industry.

FILTER: All respondents

Q1 Please mark on the interactive map a place of interest for tourism/recreation! Please
select a place within the marked project area.

\ JL

ar

FILTER: All respondents

Liyy®

dabas parks
Pape

Darbeénai

Aizpute

Priekule

Skuodas

Mosédis

Salantai

Ylakiai

Barstytiz

Plateliai
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Q2 Please type the name of the place:

FILTER: All respondents

Q3 The marked place is suitable for:
You can select multiple answers.

Relaxation by the sea
Water sports

Jet skis

Yacht and boat decks
Fishing

Hunting

Bird watching

Hiking and walking
Exploring cultural history

RN

=
N = o

Sports

Overnighting

Enjoying landscape/seascape
14. Other ____ (please specify)

FILTER: Optional question

—
S

Q4 Additional comments about the place:

Demographic questions

D1 Place of residence (city, parish or municipality)

D2 Occupation
D3 Age

Appendix D

Public entertainment events (festivals, performances etc.)

Table A3. Descriptive statistics for the rating of the factors influencing the choice of coastal recreation

sites. Note that responses of “I don’t know” were excluded from the analysis, resulting in varying

number of responses (N) across factors.

Factor * N Mean SD Coefficient of Variation
Availability of amenities 981 3.059 0.833 0.272
Availability of services 976 2.858 0.835 0.292
Presence of nature values 977 3.540 0.616 0.174
Low visitor density 973 3.270 0.714 0.218
Cleanliness of the site 981 3.744 0.514 0.137
Beautiful landscapes 978 3.566 0.587 0.164
Private transport access 974 3.270 0.830 0.254
Public transport access 967 2.620 1.056 0.403

* For full statements used in the survey see Appendix B, Q10.

Notes

! Land-Sea-Act Map Explorer: https://experience.arcgis.com/experience /2447e76e306a4e68bf82323e33b72b26/ (accessed on 31
January 2024).

2 https:/ /ainavudargumi.lv/en/ (accessed on 31 January 2024).
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