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Abstract. Spatial planning processes generally consider three levels of planning, which are applied to three types of
territory: state, county and city. As the coastal areas are of a significant natural, cultural, economic and social value, as
well as are characterized by a diverse range of involved society with specific interests and needs, there is a necessity
for an innovative and new approach to sustainable development planning in accordance with the modern age of
growth, as well as to work with local communities in specific areas. Planning of a small populated area like village
territory is more diverse and subject to the wishes and needs of the population. Small territory planning involves a very
narrow circle of individuals or communities that identify spatial development needs for the future, including socioeconomic, cultural, and environmental and climate change scenarios. In order to assess the development
opportunities and needs of the area, it is necessary to monitor the area by regularly updating data. As it is well known,
methodically derived data (facts) provide objectivity and transparency. Nowadays, when information about the
present and the past is circulating very fast, it is possible to analyze the current situation, to forecast the future using
databases, and to show several constructed realities (scenarios) using the geographic information system (GIS).
Therefore, it is crucial to explore and find out the local needs-based planning approach to the development of village
in coastal areas.

Keywords: spatial village planning, coastal areas, local community, indicators of village planning, GIS
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1. Introduction
Village as a term is very widespread in the description of the settlement. A small area may not
always be considered a village and may also be considered suburban areas. As cities evolve, suburban
areas are formed, which are divided into individual villages but at the same time are in the local area.
The other way is that the villages are dispersed, i.e., at a great distance from each other or linearly
behind each other, for example, coastal villages. Villages as a populated area are of a very dynamic
size – they can be transformed as a city or may not exist as the population increases or decreases [26].
The status of village shall be granted and revoked by the municipality council, based on the local
government territorial planning, in which the village border is defined and the need for developing a
village is justified [26; 12].
The coast area around the Baltic Sea has tradition for fishing and culture, like the Viking culture
and different small ethnographical groups like the suite, Kurland lives, Gauja lives in the Baltic region.
An integrated approach is needed here because it provides a strategic, integrating and forwardlooking framework to help achieve both sustainable development and nature conservation [28].
Village life for local territories depends on communication among local people. The best way is
to be community. Typically, a community is a group of the people who have similar interests and live
in the same place. Village community is a group of people with different interests, whose views do not
depend on people around. People who live in villages must find the way for developing village active
life. Social, cultural and economic interest groups are one of the intersections for active community in
village.
The village life of the coastal area depends on migration of the people, tourism, job opportunities
and climate change. Climate change is one of the factors that will have an effect in future. Sea
resources bring an advantage to villages that are close to coastal areas.
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The village territories in the coastal areas are of significant natural, cultural, economic and social
value. They are characterized by a diverse range of stakeholders with specific interests and needs,
such as communities, local people, municipalities, representatives of local business.
The aim of the research is to explore the village territory planning in the Baltic Sea Region in the
context of using the geographic information system (GIS) and to highlight its topicality for the
development of local needs-based planning approach in coastal areas.
The present research prioritizes the citizens’ interests in the village planning of coastal areas.
An in-depth investigation of local needs-based planning approach and its justification will be
provided in the further research on an indicator analyzing tool for new, informed and objective
decision making and vivid solution in the village territory planning.
To approach the aim, the authors developed the indicator groups influencing village planning and
showed the main idea of using hard data and GIS by designing the information system architecture of
the indicator analyzing tool.
The research highlights how to collect and analyze data for small territories – village in the line
with the territory development from socio-economic and planning point of view, as well as
demonstrates the use of GIS. The GIS tools are used to collect, analyze, visualize the geospatial and
analytical data, as well as support a transparent and inclusive planning process in the local territory.
The literature review, observation data collection, discourse analysis, induction, deduction and
logical access methods have been used in the study. For the identification of indicators influencing the
village planning, the expert interview method has been used.
2. Theoretical Framework
Rural development policy has been based on different theoretical models. A neo-endogenous
model is currently in use, which envisages a greater role and involvement of local communities in
planning, development processes, while respecting regional needs and general conditions [1; 10]. The
problems of rural communities in the context of rural development have been directly or indirectly
addressed in many studies, characterizing the general situation in rural areas of Latvia and analyzing
public participation in decision-making [4; 16; 17]. Europe is experiencing a paradigm shift from the
countryside as a place solely linked to agricultural production to a place that offers other services,
experiences and goods not only for the rural population but also for citizens and tourists [5].
Increasingly, researchers are emphasizing the use of people-centered as well as area-based
approaches to rural and regional development, respecting local specificity and conditions [2].
Various indicators have long been used in planning, but this does not preclude the development
and diversification of the methodology for calculating indicators. The indicator should reflect the
phenomenon in the process by tracking its evolution over a sufficiently long period, which also allows
the trend to be assessed [9; 13]. There are numerous deﬁnitions of indicator. Broadly speaking, an
indicator can be a sign, symptom, signal, tip, clue, grade, rank, object, organism, or warning of some
sort – many things in everyday life [19; 20; 21]. In other words, an indicator is simply “an operational
representation of an attribute (quality, characteristic, property) of a system” [11]. Often, four basic
dimensions are defined: social, environmental, economic and institutional. It should be considered
that the indicator can carry a certain social burden, promoting public participation in the decisionmaking process [3].
To ensure sustainable development, simplified Banfields’s [29] rational model can be used in an
infinite loop. Loop steps: 1) data collection, 2) analysis, 3) forecasting the future (planning),
establishing goals (planning), design of alternatives (planning), 4) assessment, indicator screening,
comparing with goals, 5) reaction to the land development trends. If necessary, using alternative
development plans as input for Step 1 is necessary [30]. Reaction to the land development trends can
be implemented through ‘Stakeholders Dialog’ [31].
In recent years, scientists have developed the Mediterranean Multidimensional Fuzzy Index,
which is the basis for methodological research on multidimensional indices, particularly in the areas
of sustainability, quality of life and poverty. In fact, the fuzzy set theory has proven to be a powerful
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tool to describe the multidimensionality and complexity of social phenomena replacing the classical
crisp approach, which generally tends to overestimate or underestimate social dynamics. Indicators
are used to assess the potential of a site. A study by ESPON [7] has found that three key issues for
territorial development are the following: 1) the need to better understand patterns of differentiation
between different kinds of rural areas; 2) the nature of different opportunities for development which
each of them faces; 3) the way in which such opportunities depend upon and may be strengthened by
interaction between rural and urban areas. For the assessment of the Baltic Sea coastal area, indicator
groups developed by researchers of the University of Latvia are used. The sustainable coastal
development governance indicator system has been developed for Saulkrasti municipality and
accepted by Saulkrasti local authority as part of supervision for municipal long-term strategy and midterm program. The system contains 65 indicators, including: 19 environmental indicators divided into
7 thematic groups; 20 economic indicators divided into 6 thematic groups; 15 social indicators divided
into 5 thematic groups; 8 governance indicators divided into 3 thematic groups; and 3 integral
indicators. Most of the indicators are integrated into at least 2 dimensions of sustainability [8; 14]. In
order to understand trends, continuous data collection and calculation of indicators should be carried
out. A systemic monitoring must cover multiple scales of analysis, be able to link changes in the
economy to impacts on the environment and provide suﬃcient detail to answer policy relevant
questions regarding speciﬁc aspects of the bioeconomy in an overarching framework. This has two
implications: 1) modelling is a key aspect of a systemic bioeconomy monitoring framework
accompanied by further approaches such as economy-wide resource accounting and life-cycle
analysis; 2) sustainability indicators and targets are essential to evaluate whether the bioeconomy
transition contributes to sustainable development [22; 23].
In the authors’ research, systematization of information is one of the prerequisites, since the
choice of key performance indicators depends, to a large extent, on the ability to identify specific
sources and to process the information flow so that the correctly drawn information can be used to
make conclusions and decisions and be more productive. It identifies critical elements in the process
of selecting key performance indicators: 1) the choice of indicators; 2) the intelligibility and compliance
of indicators; 3) the feasibility and credibility of indicator check process [11].
The GIS plays an important role in the planning process. GIS planning solutions can be used for
community-based design and planning; economic development; smart growth; improving the quality
of life; creating better communities for future generations; creating livable communities; planning
services; urban and regional planning; brownfields redevelopment.
Powerful indicator assessment tools for sustainable land planning and online decision making
are built using GIS technologies, and a new complex approach based on spatial data infrastructure
(SDI) should be put into practice soon [30].
3. Materials and methods
3.1. Discussion: determining village indicators and using the GIS
Indicators for analyzing village. One way to analyze an area is to use different types of indicators that
describe the area in terms of function, structure and location [15]. Using these three large groups
would require the analysis, including historical, financial, social, ecological and climate [6]. By covering
the indicators of the territory, it is possible for the local community, in cooperation with the
municipality, to develop a long-term strategy for the development of the territory. Sociability is one
of the important indicators. The World Health Organization, along with the Office of Disease
Prevention and Health Promotion’s Healthy People 2020 initiative, identifies social support and good
social relations as key determinants of health and well-being. Project for Public Spaces shows the way
how to work with place [24; 25]. To deal with this challenge, the most important indicator group for
the local community – village – is sociability, uses and activities, comfort and image, access and
linkages, which form the subgroups developed by the authors (see Fig. 1).
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Figure 1. Indicator groups influencing village planning (developed by the authors).
The authors believe that for the coastal areas the traditions will be one of the most essential
indicators for developing the territory from “sleepy” to “active and open place” with tourism
possibilities. Thus, for analyzing historical places the special attention is given to the analysis of the
historical development of the village, collection of its traditions and identification of sustainability for
the future to integrate the traditions and culture with the developing territory. This characteristic of
the village may require a unique approach with focus on different indicators, which play a great role
in the image and attractiveness of the village [18]. Regarding the conducted expert interviews, the
authors developed indicator groups and divided them into five subgroups (see Table 1):
• economic factors;
• social factors;
• environmental;
• cultural-historical;
• government basket service.
Economic factors design the economic development of the village or region, which must give
the main information about the employment, wage and salary, real estate in village/community,
migration, entrepreneurship in village (community) and in county (region). These economic factors
will provide the main information about the planning of the territory development and the economic
health in village and community. Based on the information obtained, the community and government
can analyze the economic activities inside the village, also devoting attention to the ratio of people
working outside the village. As it is known, economic factors are in synergy with social factors, such as
life quality and satisfaction in the family and in the society (community), and reflect the environment
of the village.
Social factors present the interrelatedness of social roles, behavior and action of local
community, providing the detailed information on the people structure in the village in order to
analyze the age, nationality and education. The information help identify and analyze the analytical
categories and relationships between them, i.e., the needs of the village depending on the age and
ethnographic view.
Environmental factors play an important role in the local territory – village through
infrastructure development (public, municipal and private) by indicating its structure and housing
information. Environmental factors are closely related to social factors. Environmental factors provide
important information on the minimum needs to be able to live in the village:
• drinking water and sewerage;
• roads and their quality;
• energy saving possibilities;
• ecological situation.
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Cultural factors present the human mentality, traditions, attitudes, beliefs, values, selfdefinition of local community, which are important in village planning. They can also provide
information on the free time possibilities in the village and its surroundings. Despite the fact that there
is no optimal parameter determining how far from village free time activities must be, the parameter
serves as an attribute.
Government basket service factors provide information on the type of services one can obtain
directly from the government for territorial development and they also determine the location of
health, shopping, local and regional center. These factors have also restrictions on territorial
development and protection zones.
Table 1. Indicators Influencing Village Planning (developed by the authors)
Indicators, county and/or village
I.
II.
III.
IV.
V.
-

Economic factors in village/community
Employment
Wage and salary
Real estate in village/community
Migration
Entrepreneurship in village (community) and in county (region)
Funding of municipalities on social and other support – or discounts on taxes in the
village/community (if applicable; for land or real estate)
Social factors in community/village
Structure of inhabitants
Nationality
Size of the household
The level of education
Treatment of foreigners in the village / municipality
Environmental factors
Housing information
Quality and volume of resources delivered and produced in the village
Environmental information
Property structure
Ecological structure
Cultural factors
Cultural activities
Free time for the villagers (cafes, walks, forest, shops, short migration, homes, sport)
Number of tourists per year, spent financial resources
Historical links with the territory, traditions in the village (coffee, sauna, fish smoking,
berry picking, etc.)
Population activity and level of cooperation with the municipality (in the village, village
elder, Facebook group, WhatsApp group, etc.)
Service basket factors
Taxi
Public transport
Regional and government centers
Regulations in place
Health services
Shop services

There is a problem with the classification of interdisciplinary harmonized indicators [32]. Every
stakeholder tries to use their own indicators, although there are many models of Ecosystem Service
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(ES) indicators. In the further research, the authors will attempt to harmonize local level indicators
(village indicators) with the ES indicators.
3.2. Methods for collecting the values for indicators and their data sources
To analyze local territories, it is possible to use methods that provide accurate and precise data.
The data must cover the largest part of the area territory and most of the inhabitants. Triangulation
involves the use of different methods and sources to check the integrity of, or extend, inferences
drawn from the data. It has been widely adopted and developed as a concept by qualitative
researchers as a means of investigating the convergence of both the data and the conclusions derived
from them [10]. It is also often cited as one of the central ways of validating qualitative research
evidence.
The methods for data collection are the following:
• mapping of the geospatial data – geodetic surveying on the field, the use of the geospatial
databases for collecting the environmental information;
• survey – it is possible to use mutual and written methods, social forms and the GIS platform;
• interview – it is possible to collect cultural information and needs of inhabitants;
• observation – one of the oldest methods for collecting the information on the habits and
behavior;
• document analysis – collecting information on the services and regulations of the
government, decisions of the government and submissions.
There are various data sources for information collection, from maps to databases (see Fig. 2):
• geospatial databases (textual and graphical);
• statistical databases;
• archives;
• collection on site.

Figure 2. Data sources for indicators (developed by the authors).
In this respect, in the village planning the indicators mainly focus on the local needs – people’s
life by using the hard data and integrating it in GIS tools. In village planning, GIS is a tool for the
collection, analysis and visualization of the results. Spatial analysis results obtained from GIS
demonstrate the needs of the village and opportunities to meet these needs. It is also possible to
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combine different geospatial and analytical layers (see Fig. 2). For example, to analyze the population,
it is possible to show its needs and examine possibilities in the village or its surroundings. The GIS tool
should help organize the life in villages.
3.3. Methods for analyzing and visualizing indicators
It is possible to use a lot of the methods to analyze the village life. The most important methods
are statistical and / or logical. For the visualization purposes, it is possible to use combination of the
analytical data and cartographical maps – to use the GIS systems, statistical and / or logical methods
for describing and illustrating, reducing and summarizing, and evaluating data [27]. Based on the data,
these methods allow drawing inductive conclusions and separating the signal (the phenomenon of
interest) from the noise (statistical fluctuations or subjective bias) in the data. GIS systems give the
connection with the place and possibilities to visualize the results with the geographical place for the
interaction of different data layers.
Taking into account the discussion part of the present research, the authors designed the
information system architecture of the indicator analyzing tool (see Fig. 3).

Figure 3. The information system architecture of the indicator analyzing tool (developed by the
authors).
According to Fig. 3, it can be stated that the results of the indicator analyzing tool must show
the main possibilities for communication, needs and possibilities for the development of the village
territory. The tool will allow understanding and analyzing the economic, environmental, social, service
basket and cultural factors, including the scenario and forecast approach. The results can also indicate
threats for sociality and economical possibilities, as well as determine the strengths of local
community. In the further research regarding the village indicator analyzing tool, detailed
characteristics of indicators and the use of GIS layers will be developed.
4. Conclusions
The developed methods of evaluation of economic and social processes, as well as the methods
of territory evaluation are widely considered in scientific literature, but the obtained results
(indicators) are used in forecasting, planning (also in local plans) and defining strategic areas of
development at various levels.
The research explores the village territory planning in the Baltic Sea Region in the context of GIS
application and highlights its topicality for the development of local needs-based planning approach
in coastal areas. To approach the aim, the authors developed the indicator groups influencing village
planning and demonstrated the main idea of using the hard data and GIS by designing the information
system architecture of the indicator analyzing tool.
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Indicators are the tools that help analyze the socio-economic situation in the village. GIS system
is one of the best ways to present and process statistical and geospatial information using spatial
analyzing methods, e.g., geoprocessing. The indicators provide a potential contribution to the
economic development of villages; smart growth in quality improvement; creation of better
communities for future generations; establishment of viable communities; planning services; urban
and regional planning; the development of brownfields and the way how the land development plans
can be adjusted to reach results expected by inhabitants, incl. through stakeholder dialog.
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