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Geographic information systems (GIS) are based on spatial 
information and include a large range of applications. Among the 
numerous applications of geoinformation systems, two of the 
main application fields are administration and public services 
(Gotlib et al. 2007, ed. Zwoliński 2009), which both use and possess the 
largest amount of spatial data (Tomlinson 2013). Officials are aware 
of the need to rationally use the existing resources and to improve 
the quality of the offered services, and GIS offers a wide range 
of tools for these purposes. It seems natural that local authorities 
are interested in improving decision-making processes – it is 
estimated that 70–80% of decisions made by local authorities are 
spatial in nature (Longley et al. 2005). 

Portals for higher authorities (e.g., national, international) 
are frequently developed, discussed and widely known, both in 
general (Goodchild et al. 2007, Maguire & Longley 2005, Tang & Selwood 
2005) and because of the Member States of the European Union 
implementing the INSPIRE Directive (INSPIRE GEOPORTAL n.d., 
Waters et al. 2011) or transposing the Directive into national law 
in the form of a National Spatial Data Infrastructure (Geoportal 2 
n.d.). Moreover, on the regional level there also exist numerous 
successful geoportals such as Masovia Gate, Podlaskie Gate or 
Świętokrzyskie Gate based on the SDI Module by the Head Office 
of Geodesy and Cartography. Despite this fact, the development 
and possible use of GIS geoportals at the local administration 
level still appears to have been insufficiently discussed (Chojka 
2009). The aim of this research was to develop a low cost solution 
tailored to the specific needs of local administration. Thus, we 
wanted to avoid the use of general purpose implementation 
solutions, such as SDI Module, or expensive products offered by 

large commercial vendors (e.g. ESRI, GEO-SYSTEM, GEOBID).
The process of developing the concept of a spatial 

information system for Sokółka, a small town in Poland, was 
described, focusing especially on ensuring high utility of the 
portal. Development of the concept was preceded by, among 
others, identification of the needs of administrative units in 
spatial policy, and establishment of the objectives, functionality 
and assumptions of the GIS to be designed. Having completed 
the pilot implementation a quantitative and qualitative evaluation 
of the proposed methodology was conducted. Qualitative 
evaluation included a SWOT analysis that exposed the benefits 
and constraints of the designed methodology. Meanwhile, 
quantitative evaluation was ensured by a survey conducted 
among various groups of potential users. We concluded with a 
list of benefits resulting from the implementation of the developed 
methodology.

GIS development issues at the local administration level
GISs designed nowadays are not as expensive as they used 

to be, and can therefore be commonly applied at all levels of 
government administration: starting from legislation at the central 
level, through regional policy, to local decisions and social 
participation (Fig. 1).

Numerous applications of GIS, including those at the local 
level, do not always go hand in hand with the standard needs 
of their future users in relation to spatial data resources owned 
and legal regulations (Harvey et al. 2012). Over the years, more 
and more GISs have been developed. They often are not 
compatible and data exchange between them is very difficult 
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or even impossible. Frequently, different institutions create their 
own spatial resources and do not care about their own data 
being compliant with data belonging to other institutions. Thus, 
numerous databases are created which cannot be integrated or 
jointly used. At the same time, efforts in the process of obtaining 
often the same data are multiplied, resulting in additional costs 
(Wdowienko & Protasiewicz 2009, Baranowski 2011).

Significance of local GIS development for communities and 
social participation

Social participation, which we take to mean activities aimed 
at sharing geographic information systems and other tools 
supporting decision-making processes for all groups of users 
concerned, is also an interesting issue related to geoinformation 
systems (Schroeder 1996, Sieber 2006). Appropriate use of GIS 
in public administration significantly contributes to increased 
transparency in municipal decision-making processes, which 
creates solid foundations for residents to get involved in decision-
making processes regarding key matters within local areas. 
Legal regulations favour the greater interest of residents in the 
actions of municipal authorities. For example, adoption of the 
new Regulations for the work of the Council of Ministers dated 
29 October 2013 indicates that conducting consultations is 
becoming more and more important for Polish authorities. This 
is a significant aspect, as up to 70% of Poles believe that they do 
not have any influence on national matters, and 47% of them – on 
local matters regarding their city or municipality (Makowski 2014). 

A questionnaire survey regarding public consultations in 
Poland indicated that 60% of the respondents were not interested 
in the activities of municipal authorities. Twenty percent of the 
respondents knew the concept of public consultations. The 
need for consultations related to spatial management and 
within locations of large investments was indicated by 20% of 
the respondents. At the same time, within the last two years 
only 7% of the respondents participated in public consultations 
regarding policy conducted at the local level, but up to 57% of 
them indicated that they had to care for expressing their opinion 
on their own. Practically, this may indicate either local authorities’ 
inactivity with regard to enabling citizens to participate in the 
consultation process or the ineffectiveness of their methods for 
informing residents about organised consultations (Popławska 
2014).

Studies indicate that there is still a lot to do in the scope of 
social participation in Poland, despite the modern preference for 
the participation of citizens in the decision-making processes 
of the authorities. One important role of geographic information 

systems is frequently presented in the context of social 
participation, and is known as participatory GIS (e.g. Elwood 2006, 
Cinerby et al. 2008). For this reason public administration employees 
become aware that multifaceted computerisation which also 
involves offices and geoinformation technologies should be 
applied more broadly. The purpose of all this is to provide the 
local community with information within a given area. Additionally, 
the possibility for residents to participate in decision-making 
processes favours acceptance for administrative decisions and 
implementation of the planned investments (Jędrzejczak 2011). 

One effect of the social participation is joint decision-making 
by the local community on key issues relating to the sustainable 
development of the municipality. This is not only a good practice, 
but also an obligation resulting from certain legal acts, e.g. the 
Act of law of April 24th 2003 on Public Benefit and Volunteer 
Work, which oblige public administration bodies to cooperate 
with non-governmental organisations on activities of benefit to 
the public. 

Despite numerous examples showing that active social 
participation is generally at the beginner level in Polish 
municipalities, there are positive signals indicating that it is all 
going in the right direction. This is because civil and information 
society is gradually being built (Papińska-Kacperek 2008) and a lot 
of support is being offered by academic circles. These provide 
local communities access to spatial data and communication 
in numerous comfortable forms which help citizen involvement 
to grow: online discussions on various forums, e-surveys, 
workshops, consultations and public meetings, traditional surveys, 
polls, interviews, etc. Generally, notices and advertisements 
in the press and leaflets create fewer opportunities to involve 
citizens (Centrum UNEP/GRID-Warszawa 2011). It is worth working on 
this aspect, as people constitute a valuable component of GIS 
and the success or failure of implementing GIS depends on the 
human factor, and not on technology (Bielecka & Maj 2009).

Sokółka Geoportal: design and development
Study area

The town of Sokółka was selected as the study area as it is 
currently undergoing changes in policy resulting from the shift 
from the agricultural to the services sector. The process requires 
effective management of space and all resources. Moreover, 
small towns with population lower than 50,000 seemed to be 
the most appropriate place to present the typical challenges of 
constructing a GIS for local authorities and communities. 

The town of Sokółka is located in north-eastern Poland. It 
has approximately 20,000 inhabitants and it covers an area of 
approx. 18.5 km2. Sokółka is the seat of the authorities of Sokółka 
county and the Sokółka urban-rural municipality. It is 16 km from 
the border with Belarus (Fig. 2). 

Currently the agricultural function of the municipality is 
decreasing in comparison to increasing significance of services 
and investments in the town. The appropriate decision of the 
authorities regarding the direction of the spatial policy being 
conducted is therefore very important. Certainly the municipality 
will not give up attracting investors, as real estate tax constitutes 
the largest source of income of the municipality regarding public 
levies.

Due to landscapes and historical value, ecotourism in the 
municipality is developing intensely. It brings less income to the 
municipality, however attracting tourists can cause significant 
economic revival of the municipality. The above analysis shows 
the significance of the potential of a geoinformation system for 
the entire municipality. 

Regardless of the decision of the authorities concerning the 
direction of the spatial policy being conducted, the analysis of the 
study area indicates that a significant advantage is the versatility 

Figure 1. Use of GIS in the decision-making activities at different 
levels of government structures (Source: based on Longley et al. 
2005)
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of the designed GIS for Sokółka and access to integrated 
spatial information can bring numerous benefits. Investors and 
tourists can benefit from that. Development of the geographic 
information system would also be beneficial for the authorities 
of the municipality. It would provide them with organised spatial 
information in a legible form. It would also allow the local 
community to access the gathered and harmonised information. 

Objectives of the planned GIS 
The decision to create a GIS portal brings changes in policies 

relating to how a given organisation functions – in this case an 
administrative unit of local government. Based on conversations 
conducted with governmental employees from Sokółka and the 
analysis of strategies, plans and resolutions, the objectives of the 
geoinformation system were determined in accordance with the 
objectives of the administrative unit. From the perspective of the 
spatial policy – which is related mainly to ecotourism and mining 
within the municipality on the one hand, and services, industry 
and pilgrim tourism within the town on the other – the general 
objective of the governmental unit appears to be simpler and 
more effective attraction of investors. Other important objectives 
of introducing GIS in Sokółka include improvement of spatial 
management and popularisation of the use of geoinformation 
technologies. There are also specific project objectives related 
to promoting the town and increasing the quality of services 
provided by the office, as follows: 

-	 improving the functioning of administrative structures by 
shortening the decision time in spatial planning, investment 
processes and the rational management of municipal 
property, 

-	 supporting customer service and implementation of internal 
procedures of the office and other tasks related to spatial 
policy with regard to administrative activities, 

-	 ordering and integration of spatial data owned by the 
Sokółka Town and Municipality Office and the District Office 
in Sokółka, which constitutes basis to build Local Spatial 
Data Infrastructure, 

-	 obtaining information about potential spatial conflicts within 
the town, 

-	 ensuring that residents of the town have common access to 
spatial data presented in a reasonable graphic form, 

-	 stimulating tourism infrastructure development and 
promoting the natural and cultural value of Sokółka. 

The determined assumptions have a direct impact on the 
functionality of the designed GIS, which means ensuring that the 
range of functions is compliant with users’ needs (Sikorski 2004).

Methodology
The proposed methodology aimed to develop a geoportal 

which fulfilled certain conditions. Firstly, it should be tailored to 
the needs of the local community that wants to efficiently manage 
the gathered spatial data. Secondly, it should minimise all the 

Figure 2. Location of Sokółka in the administrative division of Poland (Source: own elaboration)
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costs associated with design and implementation of a geoportal. 
Finally, it should result in a tool that would be helpful for a varied 
and diverse groups of users.

Software
The basis of this GIS project is a GEOPANEL application, 

developed by a technological partner of the project – the 
UNEP/GRID-Warsaw Centre, a department of the National 
Foundation for Environmental Protection. The application offers 
the management of own spatial data and the ability to share it 
in the form of services. It also integrates the resources of the 
national spatial information infrastructure available via spatial 
data services. GEOPANEL also has a module to conduct public 
consultations and other arrangements between institutions based 
on designs created in the application and the content presented 
in them (Centrum UNEP/GRID-Warsaw 2012).

Full use of the GEOPANEL application, by adding one’s own 
files, is possible through the use of the installed open source 
software QGIS (previously called Quantum GIS). The program 
allows one’s own spatial resources to be processed, data to be 
created, spatial analysis to be conducted and map presentations 
to be created from spatial resources and shared. The functionality 
of the program is significantly expanded by plug-ins, i.e. additional 
extensions of the application. A plug-in has been developed for 
the needs of the GEOPANEL application which allows one’s own 
spatial data to be shared in the form of a WMS service. 

Spatial data from the GEOPANEL application is stored in an 
open source database − PostgreSQL. The database contains 
the PostGIS extension which allows spatial data to be saved 
directly in the database. The pgAdmin platform, written in the 
C++ programming language, is used to administer and develop 
the base. 

In this project the ArcGIS 10.0 package was also used. 
The ArcGIS software was treated as complementary software 
for QGIS and some data operations were conducted in it. 
Additionally, Adobe Photoshop, Inkscape and PhotoFiltre were 
used to correct images. The technical functional diagram of the 
geoportal for Sokółka is presented in Fig. 3. 

The GEOPANEL application functions are based on a client-
server architecture. Each user of the application (client) who sends 
a query to the server, communicates with it using the WMS service. 
In response, the server with the GIS application, cooperating 
with the database, sends a response upon request of the user-
client. On the server side there are two methods of working with 
files, depending on their format. TIF files are directly placed on 
the MapServer, which is a free tool for sharing spatial data 
online. SHP files, before they are placed on the server, and after 
appropriate software configuration, are imported to the database 
of the GEOPANEL – the PostgreSQL application. There the data 
is processed and, as a PostGIS layer, can be saved in the QGIS 
Server database, which is fully integrated with the QGIS program. 

Spatial data
Data is a pillar of geoinformation systems. In the project, five 

different thematic layers were distinguished. By order of display 
they are:
-	 Registry of lands and buildings,
-	 Local spatial management plans (seven plans including 12 

graphic attachments),
-	 Study of conditions and directions of spatial management,
-	 Eco-physiographic elaborations (eco-physiography),
-	 Town plan.

Local plans, the study of conditions and the eco-physiographic 
elaboration are raster files which belong to the Sokółka Town and 
Municipality Office. The registry of lands and buildings is vector 
data and belongs to the District Office in Sokółka, while the town 
plan is the elaboration of the project’s author. Apart from the 
above mentioned thematic layers, the users can − for their own 
needs − add view services with raster data from the following 
industry portals: 
-	 Geoportal 2: cadastral data, an orthophotomap, the National 

Register of Boundaries, the National Register of Geographical 
Names and a topographic map (VMap Level 2),

-	 The General Directorate for Environmental Protection – 
protected areas.
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Geoportal functionality
The developed GIS is characterised by different functionality 

for various users. The public module belongs to the sphere of 
interaction between government employees and residents of the 
municipality. The final effect is an interactive map presenting data 
visualisation which was made available online – Geoportal of 
Sokółka (Fig. 4). From this level the user can:
-	 review data from the registry of lands and buildings, local 

spatial management plans, eco-physiographic elaborations 
and the town plan,

-	 display information related to objects placed in the town 
plan and data from other sources, including the national 
geoportal and industry portals.

Besides the functionality of the public module, the module for 
officials also allows users to:
-	 search and print an area at a desired scale, 
-	 conduct online consultations related to spatial policy, 
-	 create new designs and complete modifications of existing 

ones with the option to add more maps to the designed 
GIS. 

The administrator module is used to manage resources 
available on the geoportal and their configurations. 

Assessment
After conducting the pilot implementation and publishing 

the Geoportal of Sokółka on the website of the Town Office in 
Sokółka, of the proposed methodology was evaluated among its 
potential recipients in the form of a survey. Additionally, on the 
basis of the author’s own observations and conversations with 
government employees, an economic cost-benefit analysis of the 
implementation of GIS in Sokółka was performed. 

SWOT analysis
Within the proposed methodology of the pilot implementation, 

a SWOT analysis was prepared, which is an analysis of 
strengths, weaknesses, opportunities and threats related to the 
implementation of the project (Tab. 1). This analysis was used 

to organise information on various types of elements, e.g. the 
external and internal environment of various types of objects (e.g., 
Jędrusik et al. 2015) and projects. It was assumed that strengths 
and weaknesses of the project concern the current conditions, 
and that they directly result from the organisation and they can 
be affected by decisions related to the design of the GIS solution, 
while opportunities and threats are phenomena which may occur 
in the future and are external factors independent of the project. 
The analysis allowed the most important factors positively and 
negatively influencing the implementation of the project to be 
identified, suggesting selection of an appropriate action plan 
when creating a GIS. 

The SWOT analysis allows it to be stated that the GIS 
project for Sokółka has a lot of weaknesses and requires various 
actions in numerous fields. Most of all, it is important to focus 
on working with human capital and to consider the matter of 
enabling interoperability between data resources. A good project 
environment is very helpful here, mainly in the form of legal 
regulations (INSPIRE Directive and the Act on Spatial Information 
Infrastructure). 

Survey among various groups of potential users
Sixty respondents participated in the online survey: 24 

residents of Sokółka, 13 tourists, 9 investors, 8 people related 
to the GIS industry and 6 government employees. The results 
of the survey indicate the positive attitude of respondents to the 
town geoportal. As many as 93.3% of the respondents believe 
that residents should have access to spatial data in the form of 
a geoportal and they like the initiative. At the same time, 88.3% 
of respondents think that the application facilitates access 
to information about the town space. Ninety percent of the 
respondents declare their willingness to use the geoportal before 
they go to the Office regarding spatial planning and investment 
processes – importantly, 100% of the investors gave a positive 
answer in this matter. The users’ responses to questions about the 
functionality of the portal were also predominantly positive (Fig. 5).

People related to the GIS industry stated their opinion 
more than just in the survey. Information about launching of the 
Geoportal of Sokółka was published on geoforum.pl. There, four 
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readers also expressed their opinions and shared their comments 
regarding the project. Among the negative aspects of the project 
the following were mentioned: the lack of an instruction manual for 
each user, lack of contact with the developer, and the inability to 
create spatial queries. There were also two comments regarding 
the inability to display building functions. 

Summary
Numerous benefits of the geoportal implementation can be 

pointed out, and include: 
-	 ordering spatial information and easier access to data, 
-	 obtaining information about spatial conflicts at the south-

west town border, 

Table 1. SWOT analysis for the GIS portal implementation

Strengths Weaknesses
•	 gathering data resources in one place
•	 participation of an employee of the Office in the INSPIRE 

Directive implementation
•	 presence of an employee dedicated to IT within the Office 
•	 interest of residents in having access to information 
•	 significant cost reduction through implementation in 

an open source software and use of data obtained 
free of charge from the County Centre of Geodetic 
and Cartographic Documentation and the Town and 
Municipality Office.

•	 lack of preparation of employees of the IT Department to 
handle GIS software

•	 moderate involvement of town authorities and government 
employees in the implementation of the GIS project

•	 resistance of employees of the Office to the continuous 
introduction of changes

•	 lack of vector data from the Town and Municipality Office, 
preventing use of the full potential of GIS

•	 lack of interoperability between data from the County 
Centre of Geodetic and Cartographic Documentation, and 
the Town and Municipality Office

•	 lack of access to information
•	 time-consuming planning and decision-making process in 

the town

Opportunities Threats
•	 strong legal framework supported by the Head Office 

of Geodesy and Cartography (implementation of the 
INSPIRE Directive in the country will be completed by 
20191) 

•	 numerous good practices related to the implementation of 
GIS in local governments

•	 data integration as a basis for the construction of Local 
Spatial Data Infrastructure

•	 termination of the agreement regarding use of the 
application free of charge 

•	 quick technological development
•	 terms of office of the authorities

Figure 5. Respondent answers regarding geoportal functionality (Source: own elaboration)
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-	 increasing resident interest in the activities of municipal 
authorities thanks to the geoportal’s public availability, 

-	 substituting estimated statistical data with actual, measured 
data, 

-	 versatility: the designed geoportal meets the needs of 
various user groups: government employees, investors, 
town residents and tourists, 

-	 familiarising government employees with GIS technology. 

Implementation of the proposed methodology increases 
access to spatial information, orders spatial data and indicates 
the existence of spatial conflicts which result from data resources 
not being interoperable. One of the fundamental objectives of the 
project implementation − harmonisation and coherence of spatial 
data − can be considered achieved. 

The developed geoportal shows beneficial results of 
implementing GIS tools into the work of local administration 
and government. It can improve the functioning of numerous 

departments, increases local residents’ interest in the spatial 
policy activities of the authorities, and is helpful to tourists and 
pilgrims. Moreover, the local geoportal can constitute a significant 
tool in supporting and stimulating social participation. 

We believe that the developed geoportal will establish good 
practices in the development of local GIS, as there is an increasing 
number of cities and municipalities that use geoinformation 
systems (Chojka 2009).
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