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Abstract: This paper investigated the need for the inquiry of landscape values and public participation
within the decision-making process on spatial changes. They are taken into account as an important
segment in the harmonization of conservation and development requirements in the planning of
sustainable spatial development. The method for obtaining that information was established, and
new approaches in landscape research were tested through the perception of its values as the first
step to solving the conflicts between spatial conservation and development. Through the research of
the experiences and theoretical knowledge on the nature protection issues within the spatial planning
context, this paper indicated the need for determination of the effectiveness of the standardization
approach to nature protection. Also, it emphasized the importance of testing a possible application
of new approaches, which would be based on a mutually agreed approach to the protection and
development of space. Modeling the landscape qualities of the space was presented as a basic
tool within the presentation methodology and within the inclusion of different public segments in
the spatial planning procedure. Its usefulness has been shown in the possibility of preparing the
cartographic presentation of the harmonized model, which simultaneously includes the opinions
of all relevant groups and can be easily implemented in the planning procedure using the GIS tools
before decision-making. This paper pointed out that such an approach contributes to solving the
practical problems in the protection of landscape qualities that represent public good and the link
between nature and culture, and biophysical, perceptional, social, and developmental elements
within the space.
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1. Introduction

Development is a term that is used very often, and in Croatian, it means taking on
more and more perfect, complete, and better-adapted forms for phenomena and things
that are perfected over time [1]. In the spatial context, development implies achieving
harmony in space and improving services to meet general social needs. However, when
trying to satisfy all general needs, a problem is the excessive exploitation of resources
that can lead to the loss of natural resources necessary for the life of all living beings.
Because of this, the very term ‘development’ can be perceived as a negative factor in space.
Still, development activities do not necessarily lead to a permanent loss of resources. The
inclusion of protective interests and goals in development strategies and the harmonization
of these seemingly completely opposite needs (development and protection) can contribute
to the achievement of sustainable development goals.

Despite the fact that the Sustainable Development Strategy of the Republic of Croa-
tia [2] was adopted back in 2009, a comprehensive approach to sustainable development
cannot be considered based on strategic cross-sector integration [3]. Sustainable develop-
ment programs are left to individual sectors, which still implement protection in the process
through the objectives of preserving a certain (mostly one) primary resource. At the same
time, there is no intersectoral dialogue for the joint development of strategies and programs
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that would enable balanced development and protection of all resources. Participatory
dialogue, exchange of knowledge, and other mechanisms for including the value attitudes
of different interest groups are necessary components in the decision-making process based
on the principles of sustainable development. In order to achieve this, many approaches
and methodologies have been developed, which often differ depending on the sectoral or
professional point of view. Due to the different goals, interests, and values of individuals
and social groups, it is very difficult to achieve spatial planning decisions with harmonized
points of view [4].

The difference in the understanding of space and the perception of development and
protection requirements of different interest groups was the impetus for this research. All
sectors that directly or indirectly operate in space have an impact on the landscape and
its qualities. Neither the landscape nor its qualities are permanent, and they cannot be
conserved. They are interactive and constantly change due to human activity in space. This
activity is mainly carried out through different ways of land use, the changes of which are
defined by spatial planning documents. Land use planning is the basic human activity that
creates and changes the landscape [5,6].

Landscape research is focused on the comprehensiveness of man’s understanding of
the landscape, including ecological and environmental significance, as well as issues of
physical and social transformation of space and environment [7]. Gobster and Xiang [8]
define landscapes as visible, socio-ecological systems with changing spatial and temporal
dimensions that have pronounced aesthetic, natural, and cultural qualities that people
perceive and value in different ways. That is why the role and task of landscape architects
are to focus attention on spatial issues and to observe, analyze and understand the processes
that take place in space and shape the landscape [9].

Different professions are needed to understand the landscape as well as to harmonize
social and ecological values with the aim of achieving sustainability [8]. However, different
expert groups have different value starting points about space [10–12]. This increases
the probability of them coming into conflict over the methods and results of planning
the development and protection of the area. It is necessary to determine how experts
from different sectors perceive landscape qualities when planning changes in space. The
planning process must also be the basic mechanism for harmonizing different private and
public needs and approaches [11,12]. Namely, all participatory approaches to landscape
protection, management, and planning must include human perception [5]. According
to Ipsen [6], landscape, or its understanding, can be a link in relation to nature and can
contribute to shaping strategies for sustainable spatial development.

In the process of spatial planning, the basic incentives are obtained from the knowl-
edge, assumptions, and requirements of experts who represent the interests of a certain
sector [13,14]. The problem can then, consequently, arise due to the different valorization
of the elements of space protection and sustainability. When creating sectoral strategies
and programs, the preservation of primary natural resources (fertile soil, rare habitat, etc.)
from potential degradation is taken into account for each sector [15]. The basic goal of such
an approach is the permanent management of natural resources and long-term economic
profitability, which results in the dominance of individual sectoral interests in the protection
of existing and potential qualities of natural resources. Given that the sustainable use of
natural resources cannot be assessed in the long term (at least not with a high degree of
certainty), the protection of natural resources must be carried out through procedures for
harmonizing points of view, goals, and spatial planning activities [16,17], which doesn’t
happen nowadays. On the other hand, achieving sustainability in spatial planning is
only possible with an approach that determines the most optimal solution among several
variants [17].

2. Literature Review

The most prevalent approach to the protection of the quality of the landscape is based
on the principle of standardization by pre-determining the norms and standards that will
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be applied regardless of the specificity of the location and/or the development needs of
the area. That is why it is necessary that spatial planning decisions are the result of an
optimization procedure that implies making decisions about a certain area, simultaneously
including protective and development criteria. At the same time, preserved landscape
qualities are a prerequisite for personal and social well-being [18]. Landscape qualities are
defined by Stephenson [19], p. 300 as everything that an individual, group, or discipline
considers a valuable or important aspect of that experience. Healey [20] emphasizes that
the space we imagine is as important as physical objects, and therefore it is more important
to include the meanings of a certain space in spatial concepts than to look for complete
natural qualities. Landscape qualities are essentially a public good [21]. Planning that
includes landscape qualities is aimed at connecting aesthetic, social, historical, cultural,
biological, environmental, and economic issues [8,22], p. 400. They need to be determined
and preserved or even improved in future planning [19]. Therefore, it is important that
landscape protection measures are contained in spatial plans.

According to Marušić [23], there are three types of protective activities; (1) protec-
tion through spatial reserves, (2) environmental impact assessment, and (3) vulnerability
analyses. In this paper, emphasis will be placed on the first and last type of protective
activities, the first of which represents a standardization approach and the latter an opti-
mization approach. Vulnerability analysis is considered an optimization approach because
it investigates spatial and landscape qualities before adopting a solution from the aspect of
potential dangers from planned activities and is therefore considered a method used in the
process of searching for solutions [23]. Standardization approaches in landscape planning
imply predetermined, generally accepted solutions in protection such as protected nature
areas, areas in the ecological network Natura 2000, etc. [24]. The experimental area in the
proposed research, the Neretva Delta, was chosen precisely because of the recent efforts of
the nature protection sector to declare it a protected area in the nature park category, even
though it is already part of the Natura 2000 network.

Makarow et al. [7] emphasize the need to research the conflicting value attitudes of
different social communities: local residents, occasional visitors, experts, scientists, and
politicians. Renn et al. [25] note that there is no ideal solution to the conflicts between
legitimate demands for public participation and the need for technical and economic
rationality. Involving the local population creates a sense of connection with the project,
allows individuals to understand different points of view, and helps planners incorporate
the wishes of the local population into their proposals [26]. This enables the resolution of
spatial problems arising from conflicting interests in space, thereby achieving sustainable
spatial development. However, the problem stated by Fabos [27] is that the existing
landscape planning tools, such as suitability analysis, which would reduce the impacts
of development by locating planned activities in suitable areas, are not used. As early as
45 years ago, Hopkins [28], in his work dealing with the analysis of methods for generating
spatial suitability maps, expressed that such analyzes are a standard part of planning
analyses. According to Golobič [12], suitability analyzes can be used when searching for
alternative locations but also in the decision-making process in the evaluation of proposed
locations and the selection of the most acceptable ones.

Society is still influenced by sectoral thinking in terms of laws, rules, planning, and
administration [22]. Connecting different areas, cross-sector integration, and harmoniz-
ing interests, viewpoints, and goals in the process of spatial planning are the basis for
the protection of natural resources and the achievement of sustainable spatial develop-
ment [29–32]. Although Bienenfeld [33] points out that multidisciplinarity, in terms of the
influence of administrative areas (sectors), is one of the basic features of spatial planning,
we argue that it should still be interdisciplinarity. It implies connecting and permeating
the knowledge of different areas in solving spatial problems, so it is necessary for spatial
planning that aims at sustainable development. Given that the landscape is a space used by
all sectors, they are also responsible for solving landscape issues [22]. Landscape studies
are also multidisciplinary in nature [34]. Sustainable planning, according to Senes and
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Toccolini [35], requires a detailed analysis of development needs as well as the vulnera-
bility of resources with respect to development. The process of strategic assessment of
environmental plans and programs [36] was introduced with the aim of establishing a
protective aspect in spatial planning. In the planning process, it is necessary to identify,
simulate and harmonize sectoral development aspirations. Vulnerability analysis, as a
landscape planning tool, takes into account sectoral notions of valuable areas, but at the
same time, the sensitivity of the area in relation to planned development [32]. Sustainable
spatial planning requires understanding and connecting models from social and physical
(spatial) systems [37]. By reviewing scientific and political debates, Golobič et al. [38]
establish that forms of participatory decision-making on direct space development towards
sustainability by ensuring transparency, inclusion, fairness, and opportunities for judgment
for all stakeholders. The authors also emphasize the high contribution of participatory
decision-making to sustainability goals.

Čaldarović [39] mentions some of the ways of preserving natural resources as the
basis of sustainable development: (1) the creation of development plans that will respect
natural values and treat them as development potentials, (2) social assessment process
to assess development options and (3) inclusion of the obtained results when creating a
development plan. In the research carried out by Swor and Canter [40], it was shown that
the approach used by different experts, by applying direct communication not only about
specific spatial problems but also about approaches to solving them, resulted in the opening
of new opportunities for improving the sustainability of an area. Renn et al. [25], in their
research on public participation in decision-making, divided the public into stakeholders,
experts and residents.

Making decisions related to the environment requires the integration of complex in-
terrelationships of ecological, economic, and social aspects, and therefore, in the initial
phase, the active involvement of all participants is very important because they, together
with experts, can contribute to the creation of spatial scenarios [41–43]. The mentioned
procedure can also lead to a reduction in conflicts because the values and meanings that
different groups attribute to the landscape are the subjects of harmonizing different views
and interests [44]. Furthermore, the creation of spatial scenarios enables verification of the
possible effects of various planning decisions [45]. Gantar [46] points out that scenarios can
contribute to the reduction in uncertainty and can indicate cause-and-effect relationships
arising from a potential decision and thus influence planning decisions. Also, in the context
of uncertainty and different values and goals, the participation of all relevant actors is im-
portant for achieving social stability [47]. Reducing the degree of uncertainty in the process
of spatial planning can be achieved with a strategic approach that implies intersectoral
cooperation [48] through the connection of a discursive and interactive strategic approach
instead of an established institutional, sectoral one [49].

The problem is that there are still not generally accepted and effective solutions for
reconciling protection goals and people’s needs [50], p. 8349. The reason for this is that
Sayer et al. [50] see that people and society are left out when thinking about protection.
Many authors propose a participation model for decision-making whose goal is to connect
the knowledge, values, and interests of different groups of stakeholders and the preferences
of the population into a procedural framework [25,51].

3. Materials and Methods
3.1. Research Area

River Neretva valley is situated in the Dubrovnik Neretva county in the very south
of Croatia. It is located between the hills and the Adriatic Sea (Figure 1). It is a landscape
characterized by the diversity of vegetation and ornitofauna, but also the diversity of
the agricultural heritage, which was created precisely because of the natural features of
this area.
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Figure 1. Location of river Neretva delta in the regional and national context.

The Neretva delta is the most valuable example of land reclamation in the coastal area.
In 1880, for the first time, an organized attempt was made to bring them to culture. At
the same time, the inhabitants developed a method of cultivating the land–harrowing–in
which canals were dug by hand to drain water, and the excavated material was used to
form plots for growing citrus fruits and other crops. A distinctive pattern of the trenches
landscape was created, which today survives only in certain parts of the Neretva delta, in
contrast to modern uniform plots (Figure 2).

The Neretva delta is a unique area of the Republic of Croatia due to its natural
and social characteristics and at the same time, an area under pressure from various
development aspirations (proximity to the port of Ploče, cross-border influences). That
is why there is an increased probability of conflicts between different sectors regarding
the methods and results of planning the development and protection of space in that area.
Many authors [11,14] emphasize that when there is a change in the landscape in relation
to a change in land use, technological development, and human needs, there are always
disagreements between different sectors that share the same space. Ziafati Bafarasat [52]
believes that conflict is the initial stage for reaching consensus or partial consensus on
the legality and correctness of a decision and that the process from conflict to consensus
around individual projects or changes in the area must begin already at the strategic level
of decision-making when there are opportunities and space to reconcile different interests.
Healey [20] sees strategic spatial planning as self-conscious joint efforts in the creation of
cities, regions, and wider areas and the transfer of results into priorities for investment
in space, protection measures, strategic infrastructure investments, and principles for the
regulation of planning and land use.

In general, in areas such as the Neretva delta, according to Roe [26], a comprehensive
approach to landscape planning was often lacking, which usually resulted in conflicts
between users and, thus, in the non-inclusion of all interest groups in planning and decision-
making. It is important to mention that a comprehensive approach to the landscape
in research takes into account three aspects; image, structure, and activities [53] p. 15,
where the image represents the perception and meaning of the landscape, the structure
of the material spatiality of the landscape, and the activities the processes occurring in
the landscape. Roe [26] also states that certain groups, local authorities, and stakeholders
are positioned as guardians and supervisors of policy implementation and managers of
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activities but given that most activities end up being carried out unplanned, this leads to
conflict. If that area were to be declared a nature park, measures of behavior in the area
would be adopted, which would change and/or limit the possibility of the action of other
sectors in the area [32]. The most important groups, according to a previously conducted
sociological study, that would be affected by this declaration are farmers, hunters, and
fishermen [54]. Therefore, the sectors of nature protection, agriculture, and hunting were
selected as target groups of empirical research. A possible obstacle in the approach where
only experts are taken into account is the possible bypassing of local knowledge about
the area, which could lead to insignificant and incompetent results [11]. Research on the
perception of biodiversity [55] in the area of the Channel Islands National Park in California
shows that respondents with a high degree of spatial knowledge consider large inaccessible
areas to be more biodiverse and natural. The reason for this is that, unlike visitors who do
not know the area, they are able to compare accessible and inaccessible parts. However,
taking into account the fact that active hunters as well as farmers know the area very well
and have many memories related to the researched area, apart from experts, they can also
be considered local residents.
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3.2. Modeling as a Research Strategy

Modeling is very important in the systematic solution of spatial problems. Considering
that the landscape is a complex system [56], a great effort is needed to simplify this
complexity. Modeling is a research strategy based on simplification [57]. A model is an
interpretation of an object, a part of space, or an organizational structure from the real
world, and in this case, it represents reality, that is, simplified and generalized spatial
characteristics of the real world, its individual components, its different positions, forms
and relationships [58]. According to the definition [57], landscape models are spatial,
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although some models that are only related to the landscape—such as preference models,
do not necessarily have to be.

Modeling can be used for a wide range of research—from the synthesis of descriptive
information to the prediction and implementation of system actions and to the exploration
of new possible relationships [57]. Also, the use of modeling in GIS contributes to the
availability and comprehensibility of a large number of complex questions for the pub-
lic [59]. Steinitz [60,61] also sees the formation of models and modeling as a very important
element in the understanding and analysis of complex systems in space. At the same
time, he emphasizes the importance of generating models in geodesign that simultane-
ously includes and integrates methods and concepts arising from geography, spatially
oriented sciences, but also design professions such as architecture, landscape architecture,
urban and spatial planning, civil engineering, etc. [61], relying on the development of
information technologies.

The purpose of designing a model is the need to interpret and analyze a situation in
space that does not yet exist but which can easily arise if certain conditions are met, that is,
in the event that the plan is realized [62], p. 70. Knowing the possible consequences of the
implementation of a plan enables checking the correctness of the decisions that led to the
creation of the plan, which is extremely important in planning. Lang and Blaschke [63] see
great potential in modeling as a basis for planning processes and decision-making, where
certain spatial characteristics (or values) can be very easily visualized, which can be very
complex and often unavailable or unnoticeable to decision-makers.

Considering that planning already, by definition, deals with the future, which is
uncertain and inaccessible within the framework of knowledge, it cannot be experienced
until it becomes the present [64], p. 88. Instead of facing an inaccessible future, readable
systems can be studied in the form of models. That is why, according to the author, it is
necessary to create theories and hypotheses about the future and then test them in such
a way that they are shaped into models of the future state of a system (or space). Given
that the landscape is a holistic system [65], both too large and too diverse to be directly
processed, modeling is considered an appropriate approach.

As already mentioned, the model does not show a completely real object but rather
its specific characteristics, functions, shapes, and states. At the same time, the selection
of what the model represents in analysis is crucial for achieving the goals. Thus, a model
can be a topographical or some thematic map, and it can also be an interpretation of
reality—an explanation, theory, or clarification of legality. Precisely, the biggest challenge
of modeling research is to determine the optimal level of simplification for a specific
purpose [57]. Modeling in space is an attempt to connect the professional knowledge,
values, and interests of different stakeholders into a procedural framework that enables
the development of an agreed proposal for various spatial policies [25]. What is important
to note is that models do not necessarily have to deal only with simulations but can also
depict the effects of certain alternative interventions or activities in space [64]. Values are
defined as properties or qualities sui generis (unique in their characteristics, op. trans.) of
objects or objects, and states that they are not real qualities in the physical sense but that
they exist and change depending on the subject’s interest in some object [66].

In its scope, the model represents a very reduced and generalized structure. Various
spatial characteristics are presented in the form of matrices in such a way that evaluations
are given according to certain degrees of the spatial phenomenon, according to a predeter-
mined scale. In most cases, due to the ease of access but also the habit of using, a scale of 1
to 5, or 0–5, is used, where 0 is absolutely invulnerable, and 5 is the most vulnerable.

The type of planning that deals with networks of alternative activities instead of one
must include planning models that strive for an optimal set of alternative activities when
choosing. The benefit of modeling is the understanding of the system and the knowledge
that the models, given the possible decisions, will indicate the consequences of those
decisions and that they are not a function of a certain type of model [64]. Golobič [12] states
the importance of using modeling using parameters obtained from interview analysis at all
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levels of planning, especially at the local level when planning land use. The basic difference
between the model and the approach of social and natural sciences is in the character of the
model; social models are mostly qualitative, and natural models are quantitative [37]. The
authors of the research state that this does not have to be a problem because qualitative
methods resulting from social research can be quantified through conversion into different
forms of value scales. Hewlett et al. [67], in researching the experience of tranquility in
nature-protected areas, use GIS models to compare the perception of institutions and area
residents. Sandker et al. [68] conducted research on the role of participatory modeling in
landscape approaches with the aim of harmonizing protection and development, in which
they indicate that participatory models are not the solution to all problems in harmonizing
development and protection at the landscape level, but that they can be a powerful tool that
helps all stakeholders in understanding the dynamics in the landscape and which improves
the process of decision-making and investments in the management of natural resources.

In multicriteria analysis carried out in GIS applications, the method of weighted linear
combination prevails [69]. This method can be considered a hybrid between qualitative
and quantitative methods [70,71]. Instead of exclusive quantitative optimization, the focus
of this method is on the extraction of subjective values with the aim of including them in
objective measurements and their deeper understanding [71].

Multicriteria analysis is a tool for value modeling and decision-making at multiple
levels and at the same time, implies compromises in the selection process between variant
solutions [72]. Multicriteria analysis in GIS is used to determine suitable areas for multi-
purpose use [69], consulting experts and stakeholders to identify the relative importance
of map layers representing different criteria [72]. It belongs to the techniques that help
decision-makers when structuring multi-level decisions and evaluating variant proposals
on the development or protection purpose of a certain land [71]. Malczewski [73] warns that
the weighted linear combination method in decision-making can be misused, especially if
it is not based on clear theoretical assumptions. Considering a large number of factors and
the diversity of data sources when harmonizing different criteria in the decision-making
process, Feizizadeh and Keinberger [74] emphasize the importance of uncertainty in the
final results. The authors, therefore, propose the use of the AHP method [75], which
reduces complexity by comparing pairs of individual criteria and thereby facilitates the
ranking of variant solutions. Jiang and Eastman [76] see as a problem in the weighted
linear combination that the standardized factors represent a possible suitability (that is,
vulnerability or attractiveness, depending on the level of analysis); at the same time, a
higher value represents a greater suitability of a location for a specific use, but without
a real threshold to determine which locations can be selected and which excluded from
further consideration. However, in the spirit of strategic thinking about space, which is
based on harmonizing variant proposals for development and protection, such an approach,
which is not exclusive, actually shows many advantages. The suitability model for locating
a certain procedure does not mean that all proposed locations are ideal but guided by
fuzzy logic [76], the models enable insight into the classified suitability. Still, models of
suitability, vulnerability, and attractiveness obtained by the method of the weighted linear
combination are not final in decision-making but only as an optimal proposal that must
undergo further verification and harmonization with other interests.

3.3. Methods
3.3.1. Examining the Perception of Natural Qualities and Landscape Potential
for Development

By reviewing various strategic and sectoral documents and spatial plans of cities
(Metković, Opuzen, Ploče), municipalities (Kula Norinska, Slivno, Zažablje), and Dubrovnik-
Neretva County, within whose borders protection is proposed, a deeper insight into the
potential of the area for the development was obtained. The review of the mentioned
documents was the basis for determining the criteria for the protection and development of
the area. The aforementioned criteria were used as a basis for the conceptualization of the
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interviews for examining the evaluation of natural qualities and landscape potential for the
development of experts in three basic sectors: agriculture, hunting, and nature protection.

Many methods of landscape evaluation are focused on the qualities of landscape forms,
which are determined by geographical methods (mapping certain landscape features and
attributing significance to these features, conveying the results of analyzes in the form
of landscape typologies or value maps) [19]. However, the determination of landscape
qualities that are related to man’s relationship to the landscape cannot be conveyed by
a geographical approach, and that is why social research that focuses on perception is
used [19]. Therefore, the results of the previous research [77] were used in the modeling
process. It was based on a qualitative method of low-structured interviews conducted on
a sample of respondents who represented these three previously mentioned sectors. The
research [77] was conducted on a convenient sample of respondents with different educa-
tional profiles and places of employment. The focus of the research was on the personally
perceived values of experts, which is why the low-structured interview method was used.
After conducting the investigation, the results of the interviews were documented with
transcripts, systematized, and marked. Interviews were processed using the descriptive
interview coding method, and qualitative analysis was used for data processing. After
listening to the recordings, transcripts were made, and notes were reviewed. The data were
then systematized and divided into categories with the purpose of better understanding
and interpretation. Then, the topics and questions of the interview were separated, and the
respondents’ statements were explained inside. The coding of the interviews was carried
out according to the themes that crystallized during the interpretation of the transcripts.
Each topic was defined by one word or short phrase, which became a code. Codes are
defined so that they can be consistently applied in multiple interviews and later external-
ized into spatial variables. With regard to the given topic or question, the basic terms of
the empirical material are identified below, which were analyzed and interpreted with the
aim of forming criteria for modeling. As the goal of the research is to obtain the opinions
and attitudes of a certain group of respondents that can be compared, the data are divided
into three categories according to the affiliation of the respondents to a certain group of
experts. Based on the analysis of respondents’ answers, a difference in the value attitudes
of experts towards the examined issue was determined. The results of qualitative research
conducted with experts in the field of nature protection, agriculture, and hunting, presented
in previous research [77], were used to conceptualize a model of perception of natural
qualities and landscape potential for each group of experts.

3.3.2. Externalization of Spatial Variables and Creation of Value Models

According to Milas [78] p. 605, qualitative analysis is based on a visual presentation of
data, summarized and refined, from which it is possible to draw conclusions. Procedures
and techniques for interpretation in qualitative analysis have their basis in “mental statis-
tics”, in which words are replaced by numbers [78], whereby in this paper, the techniques
of noticing patterns and themes, comparing and contrasting, and noticing connections
between variables were used (mental calculation of correlation by paying attention to
changing one in relation to the other). Externalization of spatial variables used in this
paper is an approach for the determination of spatial information characteristics, which
can be described and cartographically presented through the differentiated criteria. In
order to create cartographic spatial representations of the criteria, it was necessary to
prepare a valid database of spatial data adjusted to codes obtained from the interview.
All the collected data were systematized and adjusted to the selected coordinate system
(HTRS96/TM) and the research area in QGIS. Data (shapefiles) used for the spatial maps
of natural qualities were terrestrial habitats, sea benthos, Natura2000 sites, and nature
protection areas of the Republic of Croatia taken from Bioportal, official state web service
(https://services.bioportal.hr/wfs (accessed on 14 April 2017)), CORINE Land Cover Croa-
tia digital database, Croatian soil map, and DEM. The locations which have been mentioned
by respondents as valuable, but are not part of the official state data, were manually digi-
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talized (vectorized) by collecting data from secondary sources (digital orthophoto maps
from different time periods, Croatian base map, topographic maps scales 1:25,000 and
1:100,000). Pressures and loads that impact nature do not represent spatial attributes but
rather potential and present land use. So, spatial maps of pressures and loads were gener-
ated from the vector shape files (*.shp) on the land use map derived from accurate spatial
plans (counties, cities, and municipalities). For the spatial maps of landscape potential
(the most important human activities within the research area, existing values, and spatial
potentials which are not used yet), vector shape files (*.shp) on land use (agricultural land,
commercial area, touristic areas, fishing zone, and road infrastructure system) were used.
The spatial potentials which have been noticed by respondents as significant, but are not
part of the official state data, were manually digitalized (vectorized) by collecting data from
the secondary sources (digital orthophoto maps from different time periods, a Croatian
base map, topographic maps scales 1:25,000 and 1:100,000), by overlapping those spatial
features that would achieve these potentials and are needed to develop these activities in
space (Figure S1).

As one of the methods of verifying the validity of the findings obtained through
qualitative research, the author mentions data weighting, which was used in this research.
The method of assigning values to specific data in this work was carried out using the AHP
method (analytical hierarchy process), which was developed by Saaty [75]. The process
divides the data obtained into simple comparisons between two criteria, which simplifies
the weighting process and creates clearer and stronger criteria for evaluation [79]. The
BPMSG AHP calculator <04.05.2016> was used to obtain the values [80].

The size of the buffer zone for wetland habitats was determined according to Semlitsch
and Jensen [81]; 60 m from the boundary of the wetland area is designated as a water zone,
then 164 m from the boundary is the core of the habitat, and 50 m from the core of the
habitat, the earth zone. Transition zones for protected areas generally differ and depend on
objectives, land availability, and traditional land use system, as well as potential hazards
and opportunities [82]. In addition, transition zones are most often located on private land,
and therefore state initiative in stimulating the use of land in a manner compatible with
the biological requirements of the protected area is very important [83]. In this work, the
transition zone is determined at a distance of 1 km around the protected area because within
that zone, according to Croatian Agency for Environmental Protection [84], pressures still
affect the components of its biological diversity. Each specific characteristic was given
a weight derived from the AHP, and thus certain criteria were given a greater or lesser
value by a certain group of respondents, which resulted in more precise representations of
value models.

The creation of value models is based on the overlapping method [85], and for the
creation of the model, the spatial database for the researched area was used. The database
that was used in this work was partially taken from the existing database of the Department
of Ornamental Plants, Landscape Architecture and Garden Art (the University of Zagreb,
Faculty of Agriculture) and was partially created and supplemented based on cartographic
representations of spatial plans of counties and municipalities downloaded from the WMS
service Spatial Planning Information System (https://ispu.mgipu.hr/ (accessed on 14 April
2017)), cartographic representations downloaded from the WMS service of the State Geode-
tic Administration (http://www.geoportal.hr/ (accessed on 14 April 2017)); WFS service
of the nature protection information system (http://www.bioportal.hr/gis/ (accessed on
14 April 2017)) and the Environmental Protection Agency (http://gis.azo.hr/services.html
(accessed on 14 April 2017)). Certain spatial data that were not available, but were necessary
for the creation of value models, were vectorized based on the analysis and interpretation
of the respondents’ answers. The tools that were used for modeling, comparison, and
graphic creation of value map representations are the GIS applications ArcGIS® Desktop
<9.2.> (ESRI), QGIS; <2.8.7., 2.14.9 and 3.10.5>. (QGIS Development Team), IDRISI32
<I32.20> (Clark Labs) and ProVal 2000; <1.1.0.6> (www.realis.si, www.dioptra.si and
www.gov.si/GIC/). All spatial data are recorded in the Croatian official reference coordi-
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http://www.bioportal.hr/gis/
http://gis.azo.hr/services.html
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nate system HTRS96/TM. The following georeference units were used in the ProVal2000
application: xMin, yMin 568535, 4754170: xMax, yMax 598875, 4782325.

The first spatial model, the model of perception of the natural qualities of the landscape
(Figure 3), was obtained by overlapping sub-models resulting from the criteria determined
by qualitative research (Table S1, Figures S2–S5) The submodels represent landscape qual-
ities perceived by respondents and are made up of basic natural components of space
such as protected areas, terrestrial habitats, relief features, soil types, surface water (rivers,
streams), wetlands, and landscape and biological diversity. Each criterion for creating a
sub-model was weighted based on the results of the AHP analysis.
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The second spatial model, the landscape potential perception model (Figure 4), was
obtained by overlapping sub-models resulting from criteria determined by qualitative
research, which represent the potential of the landscape in terms of the use of space in
the dimension of long-term and short-term development aspirations of individual sectors
(Table S2, Figures S6 and S7). As in the first spatial model, each criterion for creating a
sub-model was weighted based on the results of the AHP analysis. Submodel overlaps
were performed by functions in GIS applications, which calculate the summed value of
each homogeneous spatial unit (pixel, size 10 × 10 m) with respect to the values of all input
matrices. The summed values are then classified into a standardized rating scale of 0–5 in
order to obtain equal and comparable values.

3.3.3. Crosstabulation Analysis and Differences between Models

The basis for obtaining cartographic and numerical representations of the difference
between the model of perception of natural qualities, the model of landscape potential for
development, and the combined models was cross-tabulation analysis.

The cross-tabulation analysis was performed with the GIS applications IDRISI32 and
QGIS using the Cross-classification and tabulation functions. The first step was to enter
the value models of perceptions in the raster format of IDRISI software (*.rst), which were
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prepared in advance, or transformed from *.geotiff format into *.rst. By running the Cross-
classification and tabulation function, two models are entered that are to be compared
with each other. Considering that in work, it was necessary to perform crosstabulation for
three groups of respondents, three combinations were entered for each model in order to
compare all groups with each other.
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The result of the crosstabulation analysis procedure is a graphical and tabular repre-
sentation of the overlap of perceived values between groups of respondents. On the basis
of these obtained cartographic representations, information emerges about how the same
areas were evaluated between groups of respondents. At the same time, all the value rela-
tionships that occur during the crosstabulation procedure in GIS are shown for each pair of
groups of respondents. The tables resulting from the crosstabulation procedure contain an
automatic calculation of the area of overlap of the perceived values in measurement units
of pixel size in the raster record of spatial data, which in this case is 100 m2 (10 × 10 m).
Crosstabulation tables and spatial data resulting from this analysis are the basis for calcu-
lating the difference between perceived values. The creation of cartographic and numerical
representations of the differences between perception models is described and shown in
more detail below.

Based on the calculation of the difference in the values of the overlapped models using
the classification function (Band rendering, QGIS), a cartographic representation of the
difference between the obtained spatial models was obtained. The method of showing the
difference used by Hewlett et al. [67] was adapted and used for this procedure. Therefore,
the absolute difference is indicated here in the maps and the accompanying attribute tables.

The absolute difference between the perceived values between all groups (Table 1)
was used for the reason that it indicates those parts of the space where there were the
largest or smallest deviations in the perception of quality between the groups (e.g., an
absolute difference of 5 is obtained only in the case when 2 homogeneous spatial units with
values 0 and 5 or vice versa, while the absolute difference 0 is obtained by overlapping
homogeneous spatial units of equal values).
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Table 1. All theoretical possibilities of combinations of cross-tabulated values to determine the
absolute difference.

Respondent Group 1

0 1 2 3 4 5
0 0 1 2 3 4 5

1 1 0 1 2 3 4

2 2 1 0 1 2 3

3 3 2 1 0 1 2

4 4 3 2 1 0 1

R
es

po
nd

en
tg

ro
up

2

5 5 4 3 2 1 0
Note: Red color represents the largest deviation, while blue represents the smallest deviation.

4. Results

The first model, the model of the perception of natural qualities, was obtained by
overlapping and summarizing sub-model 1—characteristic natural value, sub-model 2—the
most significant locations in the context of naturalness, sub-model 3—basic characteristics
of areas with prominent naturalness and sub-model 4—pressures and loads affecting the
naturalness of the area, for each group of experts separately (Figure 3). Second model, the
model of perception of landscape potential for development was obtained by overlapping
and summarizing sub-model 5—the most significant human activity in the area of the
Neretva Delta and sub-model 6—existing values and potentials of space that have not been
used so far (Figure 4).

The obtained models of the perception of natural qualities and the models of the
perception of landscape potential for development were then overlapped with each other
with a matrix (Matrix function, ProVal). The result of such an overlap (see Figure 5) was to
obtain those locations that the respondents consider having the potential for development,
and at the same time, they are located in those areas that they do not perceive as a natural
quality. Future development in such locations will certainly not create new conflicts because
the optimization approach has avoided locating them in areas of natural quality while at
the same time directing them to those locations that have great development potential.
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The results of the cross-tabulation analysis and the differences between the models
of the perception of natural qualities (see Figure 6) indicate that the absolute difference of
0 in the perception of natural qualities (perceived as equally valuable) between pairs of
expert groups from the fields of hunting and agriculture and hunting and nature protection
appears on less than 50% of the area, except between experts in the fields of agriculture and
nature protection where 57.41% of the area was perceived as equally valuable. The absolute
difference of 1 does not indicate a large deviation, and based on it, it cannot be concluded
that there is a significant difference between the perception of natural qualities. However,
regardless of the obtained absolute difference of 2, 3, or more, the absolute difference of 1
still represents a difference in basing the perception on different values. The difference in
value models, shown even to the smallest extent, should not be ignored because it can be a
source of conflicts or at least misunderstanding in practice.
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The results of cross-tabulation analysis and the difference between models of the
perception of landscape potential for development (see maps and tables in Figure 7) show
that the absolute difference in the perception of the potential between hunting and agri-
culture experts on 81.36% of the area is 0, that is, there is no difference. However, in the
comparison of the model and both groups of respondents with the model of experts in the
field of nature protection, the results indicate that the absolute difference is 0 (perceived
as equally valuable) in less than 10% of the area. (Simultaneously, on the majority of the
surface, the absolute difference is 1. The above leads to the conclusion that experts from the
field of hunting and agriculture perceive the landscape’s potential for development almost
equally and that their perception, although not in a big absolute difference, differs from the
perception of experts from the field of nature protection. The first reason for this can be
the fact that the representatives of expert groups in the field of hunting and agriculture are
people who can be considered local residents, and as experts in the area, they see much
more development potential than experts in the field of nature protection. Another reason
may be that nature protection experts belong to the protection sector, unlike experts from
the fields of agriculture and hunting who belong to the development sectors, who are
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expected to have a better perception of the development possibilities of the area based on
the potential that a certain area has. The above should be verified in further research in
which the perception of the local population on the potential of the landscape (space) for
development would be examined with the aim of establishing development criteria. Some
authors [12,26,86] point to the need for such research.
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The results of the cross-tabulation analysis of cartographic representations (see maps
and tables in Figure 8) and the differences between the combined models of the perception
of natural qualities and landscape potential for development (see maps and tables in
Figure 9) indicate that the absolute difference 0 in the perception of natural qualities and
landscape potential for development between groups of experts in the field of hunting and
agriculture and between experts in the field of agriculture and nature protection appears
on about 50% of the surface, except between groups of experts in the field of hunting and
nature protection where 38.80% of the surface has an absolute difference of 0, i.e., it is
perceived as equally valuable. Analogously, the absolute difference 1 between all experts is
around 50%. As already mentioned, although small, it still represents a difference in value
perception and should not be ignored.
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5. Discussion

Starting from the assertion that the landscape is not only a part of the territory or a part
of the environment, or a part of space but a complete spatial phenomenon with its qualities
and subjective and objective attributes that changes due to changes in human activities
in space this research pointed to the importance of landscape research and perception
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its values as a basic step in resolving conflicts between development and protection of
space. Butula [87] points out that the task of spatial planning is to investigate how certain
groups perceive space and its qualities and to determine to what extent they are ready
to accept protection at the expense of development interests and vice versa with the aim
of harmonizing interests and achieving sustainability in spatial development. In this
research, it was necessary to determine the ways of protecting the area, especially in the
context of nature protection as the dominant approach in the protection of the Neretva
Delta area. An important fact about the area that must also be taken into account when
looking at the potential protection of the area is that a large part of the Neretva Delta area
is not a natural landscape but a cultural one, which was created under the influence of
human activities in the area, in this case, a predominant activity for 70 years is agriculture.
Identification, preservation, and adequate management of rural cultural landscapes is
a duty to which the Republic of Croatia has committed itself by accepting a number of
international conventions, strategies, directives, and recommendations (e.g., Convention
on European Landscapes, 2000, Mediterranean Action Plan of the United Nations for
the environment, 2005, NATURA 2000, European Spatial Development Policy, 1999) but
also which is announced through the priority guidelines of a series of sector strategies
of the old and new generations (sectors of nature protection, environmental protection,
cultural heritage protection, spatial development, rural development, and development
tourism). The Neretva Delta area has also been proposed for registration in the register
of cultural assets of the Republic of Croatia and protection at the national level [88]. So,
for further research, it is also considered useful to examine the effectiveness of multi-level
management of protected areas, which is present in many locations in the Republic of
Croatia. This especially applies to an area such as the Neretva Delta, where, in addition to
the protection of natural values, there are many other interests in the area that are often
contradictory or difficult to reconcile with the goals of nature protection. It can also be
concluded that the initiative to declare the area of the Neretva Delta a nature park, a new
category of protection in that system, is an additional source of conflict between users of
the area, which is confirmed by previous research by many authors [32,89–91]. Although
a lot of important information was obtained from the answers of the respondents, that
is, the results of the qualitative research, in this research, the emphasis was placed on
the methodological problem that was tried to be solved, which is the transformation of
the views of experts into the modeling process. The process of making decisions about
changes in space is, on the one hand, a very important factor for all stakeholders in the
space, and on the other hand, it is also a task of spatial planning. So, the views of the
public, as well as experts, must be included in that process. However, considering that
the entire procedure is based on the analysis of spatial data, it was necessary to find a
simple way to transform the different opinions of stakeholders into spatial data that can
be input to planners. This was the basis for determining the methodological procedure
for the creation of cartographic and numerical representations of different views that can
be compared and clearly readable by the developers in the process of adopting spatial
planning documentation and thus implemented in the process itself. The limitation of
this approach is that during the reconciliation of many different and sometimes subjective
views in the process of transformation into spatial data, simplification may occur, which
may result in the loss of some information.

This research has shown that the attitudes and values obtained through the application
of a low-structured interview can be compared with each other only by applying qualitative
research techniques, while by applying the techniques of creating value models, they can
only be cartographically displayed and implemented in the planning process. Combined
models of perception of natural qualities and landscape potential for development are
obtained by cumulative overlay (weighted linear sum obtained by applying fuzzy logic),
and therefore the differences between experts in the field of nature protection, hunting and
agriculture in cartographic value representations are not so prominent.
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The analysis of the results of the examination of the perception of natural qualities
and the potential of the landscape for development showed that the transformation of
attitudes from a low-structured interview into criteria that can be spatially displayed and
then modeled is a very methodologically demanding and complex task. The reason for
this is the conversion of interpretation and synthesis of qualitative research into spatial
modeling in GIS tools. Unlike the research conducted by Andlar [92], in which the interview
analysis did not significantly affect the final structure of the value criteria, in this research,
the questioning of experts conducted through the form of a low-structured interview was
the basic source for shaping the modeling criteria. The opening of new possibilities for the
transformation of value attitudes into spatial models that can be displayed cartographically
is seen as a problem area for further research. This paper was carried out by examining the
application of the vulnerability model in resolving conflicts in space.

The inclusion of protection and development goals in the planning process before
making decisions about the space can certainly contribute to the overall protection of
the space, which is an important factor in the strategic approach to sustainable (spatial)
development. This paper highlights the effectiveness of the model, which, in addition to
expert value assessments, can also include value models derived from the views of the
public. In this case, these were the results of the examination of the perception of the value
of natural qualities and the potential of the landscape for development, which was created
for each group of respondents through the process of determining criteria, externalizing
spatial variables, and creating a model. Given that it was indicated that the views of certain
expert groups might differ on certain issues, it is important to obtain a harmonized model
that will simultaneously include the views of all relevant groups, which in this example
is a combined model of the perception of natural qualities and landscape potential for
development. It is important to note here that, apart from examining the opinions of
experts, which was the basis for this research, the same procedure can also be used to in-
clude the opinions of different social groups, i.e., the general public. The transformation of
public attitudes, whether professional or lay, into value models that can be cartographically
displayed and implemented in the system of landscape modeling and thus included in the
spatial planning process is a very important step in planning sustainable spatial develop-
ment. It can also be added that, in addition to sectoral requirements arising from expert
opinions, the inclusion of landscape evaluation in the spatial planning process contributes
to the optimization of social requirements arising from public opinions. The importance of
modeling landscape values in the preparation of spatial planning documentation at the
strategic level in domestic practice is also confirmed by Krpan et al. [93], who emphasize
that the data obtained through such a procedure form the basis for determining areas for
development and for all other possible changes in space. At the same time, the authors
believe that such a procedure can contribute to the resolution of conflicts and controversies,
as indicated by this research. Based on all the results obtained in this research, the proposed
method of including landscape quality modeling in the planning process is considered an
adequate tool for optimizing spatial decisions that can simultaneously include protective,
developmental, and social requirements, which can also be considered a prerequisite for
achieving sustainable spatial development.

6. Conclusions

This paper explored the need to examine landscape values and public participation
in the process of making decisions about changes in space as an important segment in
harmonizing protection and development requirements in the planning of sustainable
spatial development. The method of obtaining this information was determined, and new
approaches in landscape research were examined through the perception of its values as an
initial step in resolving conflicts between development and space protection.

In the researched area, conflicts between the viewpoints of different stakeholders, as
well as resistance to the protection of space, have been present for ten years. Therefore,
one of the goals of this work was to determine the evaluation criteria of the basic natural
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qualities and landscape potential of respondents (experts) from different sectoral activities
in the researched area. By examining the evaluation criteria of natural qualities and
landscape potential for development, this research proved that the evaluation criteria based
on the perception of natural qualities differ between experts from the sectors dominant in
this area; hunting, nature protection, and agriculture. Furthermore, the research proved
that the evaluation criteria based on the perception of the potential of the landscape for
development do not differ between the mentioned groups. However, it was also determined
that groups of experts from the field of hunting and agriculture, compared to experts from
the field of nature protection, perceive more potential for development in the researched
area, which is connected here with the local knowledge of the respondents of these two
groups. Some previous research indicates differences in the attitudes between different
stakeholders regarding the issue of spatial planning, so the aim of the research was to
establish a methodological framework for solving problems and conflicts in space through
the transformation of experts’ attitudes into an appropriate format that can be implemented
in the planning process.

As a basic tool in the methodology of presenting and involving different segments of
the public, whether professional or lay, in the process of spatial planning, the approach of
modeling the landscape qualities of space is presented. The usefulness of such an approach
was demonstrated primarily in the possibility of creating a cartographic presentation of a
harmonized model that simultaneously includes the views of all relevant groups and can
be easily implemented in the planning process before making decisions using GIS tools.
The tool can be adapted with regard to the specificity of the location, the stakeholders that
need to be included in the process, and the spatial problem and conflicts that need to be
resolved before making a decision about changes in the space. This contributes to solving
practical problems in the protection of landscape qualities, which, as it turned out from a
theoretical level, essentially represent a public good and a link between nature and culture,
as well as biophysical, experiential, social, and developmental elements in space.
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S6: Modeling perception of landscape potential for development—Submodel 1—the most important
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potential for development—Submodel 2—unused existing values and potentials; Table S1: Criteria
for modeling perception of natural qualities; Table S2: Criteria for modeling perception of landscape
potential for development.
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