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Abstract: A formal village/neighbourhood planning process is typically focused on three planning
levels (national, regional and local) and is usually linked with administrative units of the territory
(state, region or municipality). The local planning level (village or neighbourhood) “pocket plan” is a
development challenge for spatial planners. The small coastal village Tuja in Latvia was taken as a pilot
territory for “pocket planning” due to the unique location; biodiversity and ecosystems; significant
natural, cultural, economic and social values; specific interests; and the needs of the involved local
society. All these factors create a dynamic flow of data and information. Geographic information
systems (GIS) are widely used as planning support systems. GISs for pocket plans must accommodate
the special needs of communities in villages and neighbourhoods. Ensuring the availability of
information in dynamic real time is an opportunity to build both community integration in specific
environments and to understand the future plans of the territory. Access to a WEB-GIS (internet GIS)
provides possibilities for every person with a mobile phone to use and update information. Static
and statistical information is generally used for spatial planning. For pocket plans, the data and
information flow has to be dynamic and has to interact with non-professional users. The special
wishes and needs of every member of a community must be accommodated by a pocket plan for the
well-being of the people and the sustainability of the surrounding territory. Small territory planning
involves a very narrow circle of individuals or communities that identify spatial development needs
for the future, which includes the socio-economic, cultural, historical, environmental and climate
change scenarios. In order to assess the development opportunities and needs of such areas, the
detection, accumulation and monitoring of reliable data is necessary. Methodically derived data
(facts) provide objectivity and transparency. Currently, as information between the present and the
past is able to circulate very fast, analysis of the current situation to forecast the future and show
different constructed realities (scenarios) using a GIS is necessary. Therefore, to explore and determine
a local needs-based and smart spatial planning approach, we must identify indicators that can be
used for the short-term and long-term analysis of specific territories in coastal areas.

Keywords: territory planning; village development; community development; coastal areas;
indicators of village/neighbourhood planning; using GIS; GIS layers

1. Introduction

1.1. General Information about this Research

The objective of the present research was to explore the local territory planning at the Baltic
Sea Region in the context of using a geographic information system (GIS) as well as to highlight the

Sustainability 2020, 12, 5293; doi:10.3390/su12135293 www.mdpi.com/journal/sustainability

http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
https://orcid.org/0000-0003-0640-8771
https://orcid.org/0000-0003-3842-0126
http://www.mdpi.com/2071-1050/12/13/5293?type=check_update&version=1
http://dx.doi.org/10.3390/su12135293
http://www.mdpi.com/journal/sustainability


Sustainability 2020, 12, 5293 2 of 13

topicality for the smart and sustainable development of a local needs-based planning approach in
coastal areas. The authors emphasize that the local territory described in this research represents a
demarcated territory, such as a village or a neighbourhood of a coastal city or town, and includes the
community that lives in this territory. The object of the research are villages and neighbourhoods in
the Baltic Sea coastal areas, which are considered as territorial communities. MacQueen and other
scientists found five core elements of territorial community: (1) Locus, a sense of place, referred to
a geographic entity ranging from a neighbourhood to a city, or a particular milieu around which
people gather (such as a church or recreation centre). (2) Sharing, common interests and perspectives,
referring to common interests and values that can cross geographic boundaries. (3) Joint action, a sense
of coherence and identity, including informal common activities, such as sharing tasks and helping
neighbours, but these were not necessarily intentionally designed to create community cohesion. (4)
Social ties, which involved relationships that created an ongoing sense of cohesion. (5) Diversity,
referring not primarily to ethnic groupings, but to the social complexity within communities in which
a multiplicity of communities co-exist. [1] Community status derives from the ability to self-organize
for concrete purposes in coastal areas.

The present research prioritizes the data that should be collected and monitored to ensure
trustworthy, long-term, and smart developments for specific coastal area territories. The in-depth
investigation of local needs-based planning approaches will be provided in further research of the
indicator analysis tool for new, informed, and objective decisions and vivid solutions in village and
neighbourhood territory planning.

To approach the objective of the present research, we developed two indicator groups influencing
the smart development of coastal villages or neighbourhoods.

1.2. Village or Neighbourhood

Village as a term is very widespread in the description of settlements. A small area may not always
be considered as a village but may also be considered as a suburban area or territorial community. As
cities and towns evolve, suburban areas are formed and the territories of cities/towns are increasingly
divided into informal neighbourhood areas; therefore, diverse types of spatial planning units are
created. Outside the urban and sub-urban areas, villages are dispersed—that is, 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 into a city/town or may cease to exist as the
population increases or decreases [2].

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 [2,3]. Communities and neighbourhoods are informal settlements and are based on
the feelings and links of the inhabitants and the physical borders. In the present research, only villages
and neighbourhoods with communities were studied.

Community life in local territories depends on the communication and links between the local
inhabitants. Typically, a territorial community is a group of people who have similar interests and
goals that are territorially limited. Communities that are living in a defined territory must find smart
and sustainable ways to develop their neighbourhood. Social, cultural, and economic interest groups
are one of the intersections for an active, smart, and sustainable community in a territory.

1.3. Specific Features of Coastal Areas

Coastal areas around the Baltic Sea have traditional fishing and cultural communities, such as
the Viking culture, and different small ethnographical groups, like the Suite, Kurland, and Gauja
cultures in the Baltic region. An integrated approach is needed to provide a strategic, integrated, and
forward-looking framework to help achieve both sustainable development and nature conservation [4].
Territories in the coastal areas that are rich with natural, cultural, economic, and social values usually
have a diverse range of stakeholders with specific interests and needs. These include local inhabitants
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who live in the territory all year around, seasonal migrants, local municipalities, and representatives of
local businesses based on the available sea resources.

Local community life in the coastal areas is strongly dependent on the seasonal migration of
the inhabitants, tourism, the existing biodiversity and ecosystem, climate changes, recreation, work
opportunities, and natural sea and water resources. The existing biodiversity, ecosystem and climate
changes are crucial factors that will affect the future. We highlight the importance and balance among
nature, humans and economic growth. Only such a balanced approach can provide a sustainable and
smart society in the coastal areas, and the support of technology, including GISs, can help achieve this.

1.4. Theoretical Aspects of Local Territories Planning

When investigating coastal territories as rural territories, it is important to consider the rural
development policies in the European Union and Baltic Sea region countries. Rural development
policies have been based on different theoretical models. A neo-endogenous model is currently in
use. This model envisages a greater role and involvement of the local communities in the planning
and development processes, while respecting the regional needs and conditions [1–10]. The problems
of rural communities in the context of rural development have been directly or indirectly addressed
in many studies that characterized the general situation in rural areas of the Baltic Sea region and
analysed the public participation in decision-making [5–7]. Europe is experiencing a paradigm shift
from the countryside as a place solely linked to agricultural production to a space that offers other
services, experiences and goods not only for the rural population but also for citizens and tourists [8].
Increasingly, researchers are emphasizing the use of people-centred as well as area-based approaches
to rural and regional development, respecting the local specifics and conditions [9].

Various indicators have long been used in planning, but this does not preclude the development
and diversification of the methodology for calculating indicators. An 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 [10,11]. There are numerous definitions of indicators. Broadly speaking,
an indicator can be a sign, symptom, signal, tip, clue, grade, rank, object, organism, or warning
of some sort, including many things in everyday life. In other words, an indicator is simply “an
operational representation of an attribute (quality, characteristic or property) of a system” [12]. 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
decision-making process [13].

To ensure sustainable development, a simplified Banfields’ [14] rational model can be used in
an infinite loop. The loop steps include: (1) data collection, (2) analysis, (3) forecasting the future
(planning), establishing goals (planning) and the design of alternatives (planning), (4) assessment,
indicator screening and comparing with goals and (5) reactions to the land development trends. If
necessary, alternative development plans may be used as the input for step (1) [15]. Reactions to the
land development trends can be implemented through ‘Stakeholder Dialog’ [16].

To more precisely look at the European Union experience in coastal area planning, the authors
of this research analysed the Mediterranean Multidimensional Fuzzy Index, which was created by
scientists in other parts of the European Union. This index is the basis for methodological research on
multidimensional indices, particularly in the areas of sustainability, quality of life and poverty. Fuzzy
set theory was shown to be a powerful 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 research study by ESPON [17] found that the three key issues for territorial development were:
(1) the need to better understand patterns of differentiation between different kinds of rural areas,
(2) the nature of the different opportunities for development that each of them faces and (3) the way
in which such opportunities depend upon and may be strengthened by interactions between rural
and urban areas. For the comparison of experiences, the authors of this research studied experiences
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in local territories by the coast of the Baltic Sea, and indicator groups developed by University of
Latvia researchers were used. The sustainable coastal development governance indicator system was
developed for the Saulkrasti municipality and accepted by the Saulkrasti local authority as a part of
supervision for their municipal long-term strategy and mid-term programs. The system contains 65
indicators, including 19 environmental indicators, divided in seven thematic groups; 20 economic
indicators, divided in six thematic groups; 15 social indicators, divided in five thematic groups; 8
governance indicators, divided in three thematic groups; and 3 integral indicators.

The majority of the indicators are integrated at least for two dimensions of sustainability [10,18].
In order to understand the trends, continuous data collection and calculations of the indicators should
be conducted. 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
and (2) sustainability indicators and targets are essential to evaluate whether the bioeconomy transition
is contributing to sustainable development [19,20]. A literature review is not only an end in itself but
also represents the need to create an analytical tool to achieve the best results.

2. The case study, materials and methods

2.1. Case study

The study area is Tuja, which is a coastal village in Latvia. This village is located on the coast of
the Gulf of Riga (see Figure 1), 33 km from the government centre Salacgriva district and 75 km from
the capital city of Latvia, Riga. On average, 276 people live in Tūja. In the summer, tourists visit and
stay in camping sites. In the territory of Tuja, the territory of detached houses occupies 44%, recreation
area occupies 11%, garden plots occupy 2% and mixed business area occupies 5% (in approximate
distribution). A library is available in Tuja village. In Tuja, there are partly centralized sewer and water
supply networks. Tuja is the most popular seaside resort in Vidzeme (the northwest region of Latvia).
There are also old fishing traditions. Public services are available to the public. Therefore, the experts
chose the Tuja local community as the pilot area.
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2.2. Tool for Data Acquisition and Analysis

In this research, the systematization of information is one of the prerequisites, as the choice of
the key performance indicators depends, to a large extent, on the ability to identify specific sources
and process the information flow. This ensures that the information can be used to draw conclusions
and decisions. We identify critical elements in the process of selecting key performance indicators: (1)
the choice of indicators, (2) the intelligibility and compliance of indicators and (3) the feasibility and
credibility of the indicator check process [12].

The GIS plays an important role in the planning process. A customized GIS can be used as a local
needs-based planning tool with positive impacts on the economic development, smart growth, quality
of life, biodiversity, and ecosystems.
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Powerful indicator assessment tools for sustainable land planning and online decision making
built using GIS technologies and new complex approaches based on spatial data infrastructure (SDI)
should become available soon [15].

This research highlights how to collect and analyse data for demarked territories and their
communities. This is performed in line with the territory development from the perspectives of
social–economical relationships and the use of local resources, and demonstrates the use of a GIS.
A GIS can be used as a tool to collect, analyse and visualize the geospatial and analytical data to
support a transparent and inclusive planning process in a local territory. The main possibilities to use
a GIS for planning support include data visualization without geographic coordinates, traditional
2D maps, 3D maps, alternative scenarios and the analysis of multi-attribute tables. The results of
this computing can be shown as WEB-GIS layers, thematical maps, dashboards and cartographical
maps. WEB-GIS layers are commonly known and users without specific knowledge can combine and
analyse layers and obtain useful information for decision making. Dashboards provide the possibility
to combine analytical data from analytical databases and display this information on the web, linked
with feature layers. Figure 2 shows a dashboard example for the collection of analytical information
from government databases and statistical databases regarding the age of village inhabitants. This
principle can also be used for dynamical data collection and analysis.
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Figure 2. Tuja village dashboard (developed by the authors).

Thematical maps show spatial information created from analytical data and geospatial data. The
GIS analysis function allows the combination of feature layers with analytical data. The results of this
data combination are new feature layers with new attribute information. Figure 3 shows the building
of a thematical map in the WEB-GIS combining the analytical and geospatial information from state
and local governments and showing the heights of the houses.

Cartographical maps (base maps) collect different feature layers and can be shown as separate
maps with combinations of feature layers by type and visualized using colours and symbology. The
base map can be published on a website or printed out and used as a “normal” map. Figure 4 shows a
village base map.
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A literature review, observational data collection, discourse analysis, induction, deduction,
synthesis and logical access methods were used in this study. For the identification of the indicators
influencing the village and neighbourhood planning in the coastal areas, we used the expert interview
method. The selection of experts was based on groups with a direct impact on community
life: municipality planning specialists, representatives of the village community, scientists and
representatives of the ministry responsible for regional policy.

Social communication methods were used to identify the findings and the need to use them,
including seminars, individual discussions and discussions on the meaning and necessity of
special tools.

We identified the factors of the systematic strategic process diagram using the mind mapping
technique, to help in organizing categories and ideas. Mind maps are used around a central problem
to express ideas, created through content analysis, into a visual diagram [21]. They provide imagery
and insights by capturing all concepts related to a concern and focusing on the relationships between
concepts [22,23]. Conceptual maps stimulate the creation of ideas, rapid results, visual graphical
representations and the relationships of the generated ideas [21].

Computer assisted overlay techniques, especially the spatial overlay techniques of geographic
information systems (GISs) [24], are very effective for processes involving vector overlap due to their
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advantages in terms of time, cost and labour consumption. A GIS was used in this study to overlap
various factor maps and to obtain suitable final maps faster and more efficiently.

3. Results and Discussion

3.1. Discussion: Determining Local Territory Indicators and Using a GIS

One of the biggest challenges for data model creation is in choosing the appropriate indicators for
analysing local territories. There are two principle ways to solve this “indicators” issue. One method
to analyse an area is to use different types of indicators that describe the area in terms of the function,
structure and location [25]. Using these three large groups would require extensive analysis, including
historical, financial, social, ecological and climate data [26]. 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 village or neighbourhood territory. One of the important indicators
is sociability. The World Health Organization, along with the Office of Disease Prevention and Health
Promotion’s Healthy People 2020 initiative, identified social support and good social relations as
key determinants of health and well-being. The Project for Public spaces showed how to work with
different places [27,28]. To deal with this challenge, the most important indicators group for the local
community are sociability; uses and activities; comfort and image; and access and linkages, which
form the subgroups developed by the authors (see Figure 5).
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Another method to analyse local territories is to pay special attention to analysing the historical
development of the local territory, to collect its traditions and find a sustainable way for the future to
integrate the traditions and culture with developing the territory. This characteristic of local territory
may require a unique approach and a focus on different indicators that play roles for the image and
attractiveness of the local territory [29]. Regarding the conducted expert interviews, we developed six
indicator groups (Table 1):

• economic factors;
• social factors;
• environmental;
• cultural-historical;
• government basket service;
• specific sea resources (in the water and inland).
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Table 1. Indicators influencing village or neighbourhood planning (developed by the authors).

Indicators of the Local Territory

I. Economic factors in the local territory

- employment
- wages and salaries
- real estate in village/neighbourhood (SA—particularly the seasonality of real estate usage)
- migration (SA—particularly seasonal migration)
- entrepreneurship in local territory and in municipality (region) (SE—in the fields that are directly

connected with sea resources)
- spending of municipalities on social and other support or discounts for taxes in the

village/neighbourhood (if applicable; for land or real estate)

II. Social factors in local territory

- structure of inhabitants
- nationality
- size of the household
- level of education
- treatment of foreigners in the local territories

III. Environmental

- housing information
- quality and volume of resources delivered and produced in the local territory
- environmental information (SE—protected areas, protection and sustainable usage of sea resources)
- property structure
- ecological structure (SE—sea resources and the influence of climate changes on these resources)

IV. Cultural

- cultural activities.
- free time for local inhabitants (cafes, walks, forest, shops, short migration, homes, and sport)
- number of tourists per year, spent financial resources
- historical links with the territory, traditions in the local community (coffee, sauna, fish smoking, berry

picking, etc.) (SE—fishing traditions, recreation traditions)
- population activity and level of cooperation with the municipality (in the village, village elder, Facebook

group, WhatsApp group, etc.)

V. Service basket

- taxi
- public transport
- regional and government centres
- regulations in place
- health services
- shop services

One of groups “specific sea resources (in the water and inland)” is defined as a horizontal factor
group that is part of the sub-factors and shown in Table 1 marked with SA.

Economic factors impact the design of the economic development of the village or neighbourhood,
and this requires information about the employment, wages, salaries, real estate in the local territory,
migration, and entrepreneurship in the local territory (village or neighbourhood) and in the municipality
(region). These economic factors will provide the main information regarding the planning of the
territory development and analysis of the economic health in the local territory and community. By
using this information, the community and local government can analyse the economic activities inside
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the local territory and the economical manner of the local inhabitants. Economic factors are known to
be in synergy with social factors, including life quality and satisfaction in the family and in the society
(community), and they reflect the environment of the local territory as well.

Social factors present the interrelatedness of the social roles, behaviours and actions of the local
community, providing detailed information regarding the social structures in the local territory to
analyse the age, nationality and education. This information identifies the analytical categories and
relationships between them, i.e., the needs of the local community from the age and ethnographical view.

Environmental factors play important roles in the local territory through infrastructure
development (public, municipal and private) by indicating the structure and housing information.
The environmental factors are closely linked to the social factors. The factors of the environmental
give important information regarding the minimum needs for stays in a village or neighbourhood
including:

• the drinking water and sewers;
• the roads and their quality;
• the energy saving possibilities; and
• the ecological situation.

Cultural factors include the traditions, attitudes, beliefs, values and self-definitions of the local
community, which are important in territory planning and can show information regarding the free
time and leisure activities in the territory and nearby territories. To collect this information, there are
no optimal parameters regarding how far from the village or neighbourhood the free time activities
should be located, but this parameter must be an attribute.

Government service basket factors include information on what services can be obtained directly
from the government in the developing territory and how far it is to obtain services for health, shopping
and local and regional centres. These factors also include restrictions on territory development and
protection zones.

Specific sea resources (in the water and inland) must be analysed to collect and monitor information
that is based on the smart specialization of coastal areas. It is important to analyse the resources that
are directly connected to the sea in the water and those inland. This will not be a separate indicator
(not included in the Table 1); however, certain indicators must be specifically analysed regarding the
differences of coastal local territories (marked with SA in the lower table).

There is an issue regarding the interdisciplinary harmonized indicator classifications [30]. Every
stakeholder attempts to use their own indicators, although there are many developed Ecosystem
Services (ES) indicator models. In future research, we will attempt to harmonize the local level
indicators with ES indicators.

3.2. Methods for Collecting the Values for Indicators and Its Data Sources

For analysing local territories, methods that produce accurate and precise data should be chosen.
These data must cover the largest part of the territory and most of the inhabitants. Triangulation
involves the use of different methods and sources to check the integrity of, or extend, the inferences
drawn from the data. Triangulation has been widely adopted and developed as a concept by qualitative
researchers as a means of investigating the ‘convergence’ of both data and the conclusions derived
from them [31]. This technique is often cited as one of the central methods of ‘validating’ qualitative
research evidence.

The methods for collecting of the data:

• mapping of the geospatial data—geodetical surveying on the field, use the geospatial databases to
collect the environmental data;

• survey—use mutual and written methods, use social forms, also possibly use the GIS platform;
• interview—collect the cultural information and needs for inhibitors;
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• observations—collect information on the habits and behaviours; and
• analyse documents—collect information on the services and regulations of the government, the

decisions of the government and submissions.

Data sources for the information vary from maps to databases (see Figure 6):

• geospatial databases (textual and graphical);
• statistical databases;
• archives; and
• on the field collection.
Sustainability 2020, 12, x FOR PEER REVIEW 10 of 14 

 

Figure 6. Data sources for indicators (developed by the authors). 

In this respect, in the village or neighbourhood planning, the indicators mainly focus on the local 

needs and people’s lives by using the hard data and integrating it in the GIS tools. In village planning, 

a GIS is the tool to collect, analyse and visualize the results. Spatial analysis results from the GIS give 

the tasks for the future to show what the village needs and what is possible to do. Combining the 

different geospatial and analytical layers is possible (see Figure 6). For example, for analysis of the 

population, to show the needs and analyse the possibilities in the village or surrounding area is 

possible. The GIS tool can help organize the life in villages. 

3.3. Methods for Analyzing and Visualizing Indicators 

There is a possibility to use many of the methods to analyse the village or neighbourhood life 

indicators. There are two primary important categories: statistical and/or logical methods. For 

visualizing, it is possible to use combinations of the analytical data and cartographical maps, or to 

use the GIS and statistical and/or logical methods for describing, illustrating, reducing, summarizing 

and evaluating the data [32,33]. Based on the data, these methods allow us to draw inductive 

conclusions and separate the signal (the phenomenon of interest) from the noise (statistical 

fluctuations or subjective bias) in the data. A GIS gives a connection with the place and possibilities 

to visualize the results with the geographical features to provide interactions with different data 

layers.  

Considering the discussion part of this present research, we designed the information system 

architecture of the indicator analysing tool (Figure. 7). 

Figure 6. Data sources for indicators (developed by the authors).

In this respect, in the village or neighbourhood planning, the indicators mainly focus on the local
needs and people’s lives by using the hard data and integrating it in the GIS tools. In village planning,
a GIS is the tool to collect, analyse and visualize the results. Spatial analysis results from the GIS
give the tasks for the future to show what the village needs and what is possible to do. Combining
the different geospatial and analytical layers is possible (see Figure 6). For example, for analysis of
the population, to show the needs and analyse the possibilities in the village or surrounding area is
possible. The GIS tool can help organize the life in villages.

3.3. Methods for Analyzing and Visualizing Indicators

There is a possibility to use many of the methods to analyse the village or neighbourhood life
indicators. There are two primary important categories: statistical and/or logical methods. For
visualizing, it is possible to use combinations of the analytical data and cartographical maps, or to use
the GIS and statistical and/or logical methods for describing, illustrating, reducing, summarizing and
evaluating the data [32,33]. Based on the data, these methods allow us to draw inductive conclusions
and separate the signal (the phenomenon of interest) from the noise (statistical fluctuations or subjective
bias) in the data. A GIS gives a connection with the place and possibilities to visualize the results with
the geographical features to provide interactions with different data layers.

Considering the discussion part of this present research, we designed the information system
architecture of the indicator analysing tool (Figure 7).
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According to Figure 7, the results of the indicator analysis tool must show the main possibilities
for communications, needs and possibilities to develop the village or neighbourhood territory. The
tool will allow for understanding and analysis of the economic, environmental, social, service and
cultural factors, as well as specific sea resources (in the water and inland), including the scenarios and
forecast approach. The results can also indicate threats to sociality and economical possibilities, as well
as possibilities for using the strengths of the local community. In future research regarding the village
or neighbourhood indicator analysis tool, more detailed characteristics of indicators and GIS layers
will be developed. The results must be dynamical and open to changes in adapting to circumstances.

4. Conclusions

The territory-developed methods for the evaluation of economic and social processes, as well
as the methods of analysis for territory development data are widely studied in the scientific
literature. The obtained results (indicators) are used in forecasting, planning and in defining strategic
directions of development at various territorial levels. Territory planning is usually used in larger
planning units—municipalities, regions or states. The planning of smart and sustainable villages and
neighbourhoods in Baltic Sea coastal areas can be considered a sufficiently new concept, which needs
to be further detailed with new approaches and examples.

We explored local territory planning for the villages and neighbourhoods in Baltic Sea coastal areas
in the context of using a GIS, and we highlighted its topicality for the development of local needs-based
planning approaches. To approach the objective, we developed three indicator groups (statistical data,
geospatial information and dynamic information) that influence village or neighbourhood planning.
We demonstrated the primary idea of using the hard data and a GIS by designing the information
system architecture of the indicator analysis tool.

Indicators are a tool used to help to analyse the present and predict the future development of
villages and neighbourhoods in Baltic Sea coastal areas based on credible evidence. A GIS is one of the
best ways to present and process statistical and geospatial information using spatial analysis methods,
e.g., geoprocessing. The indicators provide a potential contribution to the social, economic and
sustainable development of a local territory and the growth in quality improvement (potential future
layers). This creates better communities for future generations and establishes viable communities,
local planning services and urban and regional planning. In the development of brownfields and the
land development plans can be adjusted to reach most of the expected results from inhabitants through
stakeholder dialog and cooperation (to develop a cohesive community).
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The effective application of indicators is possible in cooperation with village representatives and
municipal specialists, ensuring the flow of information to the GIS database. A GIS can function fully
when ensuring a regular flow of information. Regular discussion between the community and the
municipality is a method to identify new indicators. The existing biodiversity, ecosystem, climate
changes and specific sea resources (in the water and inland) are crucial factors that will affect the
future local community life of the coastal areas. It is important to highlight these and the balance
among nature, humans and economic growth. The local needs-based planning approach for smart and
sustainable development in the villages and neighbourhoods can provide a more inclusive society in
the coastal areas supported using a GIS.
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